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Bridge at South Bend, Indiana. Illustrating the use of Portland Cement. 
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'Ihe pre nt v lum 
nomi G ologi al R 
fir t paper, ntitl d 

INTRODUCTORY. 

a numb I' of pap I' on the eco­
atural H' t r f th tat. Th 

t nded as a I' urn' , in on n form, of th more important Na-
tural Raul' O'ivinO' bri fl the 1 ation, xt nt and approximate 
value of ea h. u h a paper' publi hed in th 'rwenty-fourth 
(1 99) R of th Departm n , but in the ev n y aI'S which 
have lap 1 much information of int I' ~ t r O'arding the e re­

ha b n O'ath I' d. Moreover, the annual output of u h 
I' ur e he in'rea cl in value from about $20000000 to mol' 
han $41,000000. Extend d monographs O'iving detail d informa­

tion r arding a h of th re our m ntioned have appear d in 
previous volum . To th m the I' ad I' pecially interest d is re­
ferr d for more definit information. 

DurinO' th pa t t nyc r v .ral htmdred 1 tt rs have orne to 
the writer from all part of the United State, a kinO' information 

ncerning th peat d po its of Indiana. Only very indefinit 
an weI'S auld be mad as the xtent and hara t r of those deposits 
were not known. DurinO' the p t y ar one of my a istants, Mr. 
A. E. Taylor, ha made a aT ful inve tigation of all the prin ipal 
depo it and hi pap l' on the ubj .t follows n xt in ord r. 1\11'. 
Taylor how that in the lak reO'ion of north rn Indiana whi h i 
mbra d within the thr e or foul' north rn ti I' of counties th re 

are hundr d of hou ands far 'of p at varyinO' in qualit, from 
poor to god. Thi p at is an in ipi nt al n form of rude fu 1 
which contain within it ma th , heat units star d up by the vege­
tation f whi hit i formed durinO' the latt r' O'rowth. Th' v g -
tation grew in, or ab nt th margin f e, t nsiv lakes and mar he 
in that reO'ion man, of whi h ar now extinct. 

The bett r O'rad of he p at ar mainly deriv d from sphagnum 
mas e whi h gr w in abundanc in rtain localiti ,while the 
poor l' rad. ar from tb mi-aquati O'ra dg and oth I' 

herba eous c tati n. In forming peat this v tatlon do s not 
de ay, as the mann I' of its growth and the surrounding water shut 

9) 
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off the oxy n f the air, whi h i the hi f ag nt of ecay. The 
h at alories tored up by the plants in their growth were thus re­
tajned, and when the peat is dri d it will burn fr ely and yi ld read­
ily the tored heat. number of analy e f ample oUe ted by 

11'. Taylor weI' mad bDl'. R. E . IJ on , of the I tate Univ I' ity. 
Th e show th peat to have a fuel alue ranging betw n 
4541.67 and 10466.2 . T. n., or about tw -thir that of Indiana 
bituminou oal. 'Ih peat 'an either b paJ d and dried and then 
burned in bulk, or an be ompr ed into briquett whi h an be 
handl d like anthra it oal. in woo the prin ipal fuel u ed 

mall r town of northern Indiana, is be ominO' 
a't d po. it. ff l' a ·h ap and a ily obtained 

\ th prit' " f 'oal advan' th 11 of p -at f r 
makina' bdqu t . will int I' a. an the i will doubtl 
wh n many f h laro' r t WlJ ancl ·i i . f that 

tat will d ri e th ir fuel llVP] . lar')'('] and 
mar h of that I' gi n. In a Iditi n it fu 1 valu , the b tt r 
grad of p at an be u .d for a numb r f th r purpo ,whi h 
ar numerat d by 11'. Tayl r to wh e pap r all per on interested 
are I' fcrred. 

It ha been known for a half 

In 

of th 10 ation an 
tate and hi pap .r form 

he shows that larg d po it of orc ranginO' from 28 t 
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in iron, are 10 at d in Martin and Greene 'ounties; whil malleI' 
eposits, not only of limonit ,but id rite or earbonate of iron, 0 -
ur in a number of oth I' ·ounties. 'rhe paper of Mr. hannon is 

a companied by a numb r of map and illu trations fully explan­
atory of the subj t, and will b fo nd of much interest to all inter­
e t d in the iron industry. 

ap rs on the 'Petrol um lndu try in Indiana in 1906" and on 
the' Prin eton Petrol um Fi Id of Indiana, " by W. . and R. S. 

lat hI y, I' P ·tiv ly o'iv in d tail the new d v 1 pm nt an 
tatistics for th y ar in hat important industry. Ea h pap I' is 

accompanied by a map howing th field a it was on January 1. t 
1907, that for the rin ton fi Id being the :fir t auth uti map f 
that field whi ·h ha b n publi hed. On a ount of the low av raO' 
pri e of 'rud oil, 883-5 ent for the Tr nton Rock and 77 lj~ 

n for th Prin ton produ t, a well a on a ount of th ex it -
ment in ident to th op Ding up of a new oil field of larg prop r­
tions in e tern Illinoi , developm nts in Indialla weI' I' tard d an ] 
the total produ ·tion fell off 3,095,371 barrel., or 28.2 p I' ent.; th 
total output for the tat during the year being 7,87 , 37 barrel, 

alu d at $6,96 ,089. 
The I' port of the State Supervi or or Natural Gas, Mr. B. A. 

Kinney, of l\1arion and of the State Mine Inspector, James Epper­
son, of Lint n follow n xt in ol'der, alld to them p rson int re t d 
in ga or oal are referred. 

For a number of years it has been the ustom to 10 the volum 
with on or mol' pap I' aling with the a ural Hi tory of th 
tat, in e, wh n the 1) partm nt wa I' -organized, in 1 81, th 

fir t phrase of the a t wa a f llow : D partment f ology 
atural Hi tor i ' h r by e tabl' hed." In 1 9, for politi al 

olely, th name alon wa hang d to that whi h it now 
viz., (( Departm nt of eology and atural Re our e ." 

paper on natural hi t ry hay , v e b liev , be n of e p cial 
11 e an ~ inter t to t a h rand pu ils in th publi hools of th 

tat '. in iting th m to a 10 er tud of ome of the many forms f 
Iif whi h inhabit th surface of onr domain. In the present vol­
ume th refore two brief ap I' fir offered. The fir t entitled" A 
Preliminary Li t f the Ara hnida of Indiana," etc., i by Nathan 
Banks, of Wa hington, . a i tant nt m 100'i t of the . S. 
partm nt of Agri ultur an a w 11 lmown authority u n pjder 
and alli d f rm.. Thi p<tI r j , a npon a II tion of pider 
made in aU par of h tat by this D partm nt, and is a COID-
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panied by keys to famili . anu!:f nera of spi er 
the tudent to id ntify th int r ting form ommon every-
where in both ity and country. 

The se ond pap r b 1\Tr. E. B. Willia.m on, of Bluffton, Indiana, 
ontain many jnt re ting fa t regarding th life hi tory of th 
ra :fi h of W 11. ounty and al 0 a ription an illn tration of 

an und . ribed pe i s fr m that r O'ion. 



THE NATURAL RESOURCES OF THE ST A TE OF 
INDIANA . 

• y w. . B T 'HLEY. 

Th natural I' ur f th tate f Indiana, as of any other 
re tri ted ar a of the earth's surfa ,may be la ifi d into two 
gr at group. The fir t of th e consis of those form of matter 
whi h have st red within them Ives pot ntial nerO'y in the form of 
heat. When this i set fr b T combustion and th n ontrolled by 
some i vice of man, it i used by him to perform the \ ork of the 
world. u h natural re our es are called fuels, the most important 
of whi h, as found in Indiana, being coal, pet"oleum and natural 
gas. 

The second group of natural re ourc s nits of tho e form of 
matter which are d void of any kind of tored n rgy which may b 
set free by combustion, but which are themselves used by man for 
varied and important purposes. rrhey comprise the raw materials, 
which he fashions into varied forms for the use of the world. Th 
mo t valuable m mber of thi D'roup founl in the tat ar lime-
tones, sandstones, clays and 'J1w'rls. Oth I' and Ie s important m ro­

bers are sands, iron ore, mineral paints, etc. 

FUELS OF THE TATE. 

. At the pr ent time the relativ importan 'e of an tate or Na­
tion in the world is very largely d t rmined by the amount of avail­
able fu I whi h that State or ati n po e The fn Is of In i­
ana, viz., coal, pet1'ole'l..£m an 1 nattltTal gas, are valuable only for th 
tored n I' y whi h th y ntain. How aroe that n I' y within 

their matter 0 Wh n w it th r c nfined ~ Let u try to an \'II I' 

briefly the e two qu tions. 
Matter and n rO'y ar th tw things wruch omprise the uni­

vel' no Matt e?' i 3nythinO' whi h 0 upi pa e, a tone, water, 
ga 0 Ener-gy is that \\ hi h produr hange or destroys motion in 
matt t'. In other words it i th power of doing work. Energy 
exists in a number of diff r nt forms, as heat, light, electricity, 
O'ravitation, etc. 

(13) 
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bout the year 1800, man began to tudy more closely than ever 
before both matter and energy, and a a I' ult he made, during the 
nineteenth entury, many important d' ov ries con erning them. 
The two gr at t of these discoveri ,whi 'h, more than anything 
else will make that century famous throughout all time-are em­
braced in tho grand natural law known a the' Law of the Inde-
tru tibility of Matter, ' and its 'orr lativ, 'The Law of the on-

o rvation and Correlation of Energy." 
1"he :first of these law m rely a erts that ' , Matter cannot be 

c1'eated, cannot be destt'oyed:" that the arne amount, the same 
number f tons, POlUlds, oun es, yea, ven grains, exi in the uni­
ver to-day a xisted at tb beginning of time. If th reader can 
bring himself to und r. tand thi great law and all that it mbodies; 
to feel and kn \ that ev ry parti ·le of oil, lay, stone or oal on, 
or in th arth has been f rrued from matter already in existence; 
that ev ry living plant or animal i made up of matter whi h ha 
exi ted for thou ands, a ,million of year , and mu h of which ha 
been u ed over and 0 er again in the tru ture of previously existing 
animals and plant, he will ha gotten the main id a of thi law, 
and will be the bett r able t und r tand many of the tatements in 
the pages which are to follow. 

The law of on ervation and orrelation of energy a ert : 
"That energy, like matt er, cannot be c'reated, cannot be destroyed, 
but that one fm'm can be changed into any other form." In peak­
ing of tbe natural fuels f the 'tat, it i thi law whi h w mu t 
ever bear in mind, a stored in th se fu ls i found the h at or n-
rgy which will dri e the engines and turn the wheels for futu!' 

generation. Man an invent no new f rms of energy, nor can h 
produ a ingl i ta of n r O' . He an only d vise ma hines for 
etting free, and transmuting r -hanging f rms all' ady existing 

into oth r and more available forms . 
.A noth I' gr at truth whi h hal; become fully under tood only in 

rent ar but whi h i very important in thi onne tion, is that 
th sun i the SOU1'ce of all the energy 'used in perf01'1ning the work 
of the 'World. From the un com heat and light whi h fall upon 
th gra and grain and tr e of the arth and furni h the power 'or 
force neces ary for their O'rowth. 1"he plant u the h at and light 
to imilate their fo d and promote th i1' I ow r of v 0' tation, and 
at the ame tim th v t r e up th . f I'n f n l' within th i1' 
cells. 

Suppose, f I' exampl , that J 000 'al ri (heat lmit ) of heat ar 
used in pI' ducing an a1' of o1'n. Wh n the ar i mature, that 
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amount of heat, no more, no less, is tored up within its ells. This 
heat can be made available to perform work for man in two ways; 
(a) By burning th corn in a furnace, when the heat will be freed 
and can be used to 0' nerate steam which in turn will cause wheels 
to reyolv. (b) By f ed:ing thc ear of orn to a horse, in whose 
body the h at will b han o' d into m 'ular enerO'y which can be 
exerted in turning wheels or in pulling loads. r man himself can 
eat the orn and the h at which is . to red up in it will in his body 
be chanO' d into mu cular and mental energy. Thus the muscular 
force with which these \yord are written and the mental energy 
nece ary to evolve the thoughts which they omprise, an be traced 
back to the un's heat, whi h omewher in day O'one by, fell 
upon and wa tored up by plant , which dir ctly or indiTectly hav 
formed the re nt food of the writ r. In oth r words we move 
mu les and think thouO'ht with the ener")' d rived from the sun' 
heat and light. 

The falling waters pull d by the for e of O'ravitation down to the 
I el of the ea, and n their way doing work f r man by turninO' 
the wheel of many form of machinery, were rai. ed from the 0 ean 
by the heat of the un; while the winds which bore those wat rs in 
the form of clouds to the higher leyel of the land also owe their 
pow r of movement to th un qual heating of the atmo phere by the 
sun's ray. Every oun e of team and every urrent of ele tri ity 
utilized by man i therefore d riv d from or produced by the 
un' heat. 

Plants alone have th power of thus torinO' up the energy of the 
£lun' light and heat. Animals ar wholly la(>kinO' in this power, 
and an nly utilize th energy 0 tor d by plants. The v getabl 
cell i thu.c:; a storer of power a reservoir of force. It m diates b -
tween th snn th soh, fonntain of n rgy, and th animal Iif on 
the glob. Th animal cannot 11 e an i ta of power that orne time 
either dire tJy or indir 1"1y ha. not bccn . t r d in the plant ell. 
This toraO' j. for vel' going 011. Of th . v t floo s of n rgy that 
str am forth fro th . un '8 cli. k in the f~rm of h at and light an 
insignificant fra ti n i aught up b. he arth as it r volve in its 
orbit. Of the Ii ttle fra tion that the earth thu arrest an qually 
insignificant part 1. u ed directly in plant growth. Yet the entir 
produ ti e for of th living world turns on thi. in i!mificant frac­
tion of an insignificant fraction. 

Bearing in mind thi O'reat truth we can bett r tmder tand how 
in ages pa t th un' liO'ht and heat were lock d up in the cells of 
those plants which flouri h d in th wamps of the old arbonifer .. 
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ous age. For tho ands of years it a ·umulated within their t IDS 

and I av and pore, an ,hen, by the pro e ses of nature, th 
plants were chang d into oal, it till r maine , a most valuabl 
heritage for future man. 

In the sam wa the heat stor d up in th p troleum and natural 
gas of the Trento 1'0 ks came from the uu and wa stor d in th 
cell of tho e ountl mall I' forms f plant whi h grew on th 
marD'in or in the wat I' of the anci nt ilurian a. Animal 
u ed th e plant for food, and 0 I' iv d the h at, and when they 
di d, by a pro e of slow tl'U tiv di~ tillation, the arbona eous 
matter within th i1' bodies wa hanD' d with i impri oned heat 
into the D'a and oil now 0 valuable as fuel . 

We hay thus een that a fuel is but a f I'm of matt I' ontaining 
within it If a tor d upply f potential nel'D'Y in the form of heat. 
Thi tored nergy is the ri h t inheritan whi h ha om down to 
man from th ag pa t. Millions of ar. hav be n n sary for 
it a umulation. At th pres nt rate of on. umpti n a f w thous­
and will uffi e for it total dissemination. We are drawing upon 
it with a lavi h hand. It cam to us without gr at labor, a come. 
oftentime th a cumulated ri hes of a toiling and thrif y parent t 
a spendthrift on and, a with the latt r, "come a y, go asy" 
seems to be our motto. 

The most important thinO' to I' m mb I' i tr ating of th na-
tural fuel i that no coal, no oil no nat'u'ral gas is being formed be-
neath the su'rface of our State to- lay. ur pI' nt npp]y f a h 
of these fuels will never in rea e, but I' dimini h. Each con ti-
tutes a great re rvoir or d posit of re rv · 11 rcry upon "hi h th 
people of th pI' nt g neration are dail drawin cr without a ding 
hereto. Lik a bank aunt und I' th am onditions it i only 

a qu stion of tim until it will become exhausted. 
Coal.- Se en thou and quare mil or nearly on -fifth of 

th ar a of the tate of Indiana i underlain with coal."" 
Thi ar a i found in the w tern and southwe tern parts of the 

tate, and rang from t n to sixty mil s in width. It 
lie w t of a line pa ing through Williamsport, I' encastle, 
Paoli and a littl to the east of Caun lton. Th I' are b twe n 20 
and 0 h I'izon at whi h oal 0 cur , of whi h five contain workable 
oal ov r larcr area and not Ie s than yen other ontain work-

*For a detailed account f the coal fields of Indiana, with maps and charts showing the 
distribution and thickness of the different vein . full analy e , etc., the reader i~ referr d to 
the" oal Deposits of Indiana," by Dr. George H. Ashley, published in the 23d (1898) annual 
r('~ort of this Department. 

, . 
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able oal over small area. The workable al run from three to 
ten f et in thickness. 'lhe upp r b or' bituminous" oals aver­
ag between four and fiv f et thick, while the lower or "block or 

mi-blo k" b ds average three feet on inch. The upp r b ds oc-
ur in large basins. oft n hundr ds of square mile in area, through 

which they often maintain gr at uniformity of thickne and minor 
detail. The lower beds are characteri ti 'ally in small ba in , often 
of only a few a res, but ome with an area of everal quare mil . 
The coal in th e basins i thi k in the cent I' and thins toward th 
dges. 

The Indiana coal fi Id i a part of what is known a the Easten1, 
Intm'io1' Coal Field, whi h eompris 46,000 qual' mil ,in ntral 
an outh rn Illinol northwe t ern Kentucky and south western In­
liana. It 0 ·upie. an llipti al ba 'i ",-ith a ent I' in outhea t I'n 
IlEnoi toward whi h th diff rent layer of I' ck lop or dip from 
ev I'y direction. The In iana ii Id bing on the a tern dg of the 
ba in, all the oal and other 1'0 ky beds tend to lip or !Yet eper 
toward th uthw t or ent I' of the basin. The I' ult of this i 
that along tll a tern edge of the Indiana field only he 1 w t oal 
bed i fund. Going w tward this des ends at th rate of about 
24 f et t the mile, and oTadually th other be t in, until, along 
the Waba h Riv l' the lowest bed may be 700 or 00 feet b low the 
surf a ,and a high a 16 oth I' b d hav b en found above it in a 
ino'l drilling th total thiclrne s of the oals in this a e being 

over 32 f t. As a I'ul , not more than one or two \ orkable b d 
will b fund at any 10 alit r and at many points, onstituting to­

th I' P rhap on -fourth f the fi Id non of the underlying beds 
are workable. In a f w a thr e or more b d are workable at a 
single point. 

For onv ni nc the Indiana oal fi Id rna be onsidered a c­
cupyin!Y f ur b Its or area which merge one into the other. The 
a t rn dg of h field includ s ea tel' F untai and Parke; 

, t rn Putnam and Ow n and the ast rn four-fifths of Green 
Martin, uboi OranD' Crawford Sp n I' and P rry ounti . . 
1V10 t of thi area i hilly and ontain but limited quantities of 
workable a1. The low l' po ket als are n aring outcrop, 0 

that mo t of the mine are mall and worked by drifting. These 
oal t nd t be I k or mi-blo k in haract r. 

We t of tbi belt i an ther from 10 to 20 miles broad where the 
oal are still hallow, th min s seldom r a hing a depth of 100 

f t. The als ar blo k or mi-blo k ann , though in pockets, ar 

12J 
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The urfa e of this belt i flat or rolling. It 
tern Fountain, ntral Parke and lay, "V estern Greene, 

central Davi sand t rn Pike and Warri k counties. 
till we t of thi i a thir 1 bIt, 10 to 20 mil s wide, where the 

upp r oal are n ar out rop and are ext n ively min d. Th oal 
in b It two are h r de per anu , as a rul , not workabl. lVlo t f 
th larger mille of the tat are in thi and th pr inO' belt. 
Thi thir 1 b It r V rmilli n uthw t l'U Park Vigo an 
w " t rn lay a t I'll ulli an and Knox we t rn Davi s , Pike and 
Warri k ounties. 

ib on, Vand rburO'h and Pos y and. w . tern ullivau and Kno r 

c unties compri a f urth b It Ot' ar a, ' here the upp r coals ar 
g n rally workable but c1 p; th mine. , a a rul binD' 250 f et 
r mol' in depth. rrhc low r 'oals ar h r usuall thin. On ac­
'ount of th , urfac r ck in this ar a hmyinO' littl or no oal, th~ 
iml)l'e. SiOll i g n ral that there i but little al in thi belt. Th 
data at han i 1 ad to th roneIu 'ion h w v 1', that n t only i thi 
vi w rron ou but that thi a1' a will m day prove the rich t 
part of the Indiana field. 

The mo t a tive mininO' r ?,lOL1S at pr ent are in lay and Vig 
outh rn Parke and Vermilli n t rn ullivan, w tern Greene 

an i n rth a tern Knox ountie. The quantit of ' al in Clay 
and Gr ne is not O'reat, but will y t In t for many y ar. Park 
and Vermillion ountie have . om what larger quantities. Th 
coal of ViO'o and Sullivan olmtj th uO'h 10nO' and extensively 
min d ha hardly a y t been tou hed. This is still mor tr 1 of 
Knox, Gib on and VanderburO'h onnti . Pile unty ha a b d 
of unusual thi lme ont ,ropping or vel' nea:- ~:!::!e urfa e. but a. 
yet hardly tou0,h d. The . arne bed is pres nt 1n w-arrj k County, 
tbouO'h not r v ring a. large an ar a. Davi ounty till ha 
rou h workabl coal but in thin beds. Limited areas of un mined 
blo k oal xi t in . outhen. ern Parke . nd we. t rn lay ouuties, 

ount . 

ing ount. , was prov n 
by ixt n t . t b re an ( . haft. unk in 1906. Thi ba in lies n ar 

ow ville, an i penetrat d by th new clivi. ion f th C. I. & L. 
(lVlonon) raih ay whi h ext nds from Quin y to Linton. The bed 
runs from thre and a half to fonr f et in th i kne s and the coal is 
said to b up to the av ra 'e of th be. t Brazil block oal in quality. 

The blo k oal wh rev r found, i one of the rno t valuable fuels 
in the tate. It po sesses a la,rninated stru ture, and is composed of 
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alternate thin layer of vitI' ous, dull bla k oal and fibrous min ral 
charcoal. It an be min d in blo k' a large it is onveni nt to 
handl. The e blo·kg plii I' adily in tb ill I' tion of th b ding 
plan, but in th oppo it dir ·ti n are broken with diffi ·ulty. 

It i a pure a plint oal i almo t free from ulphur or phos­
phorus, and ha the oftne anti comb tibilit of wood. In burn­
ing it wells 0 litt] that it xpan ion i car ely perceptible, tioes 
not change form an n v I' ·akes I' runs together; hen ,it is a 
mo t aluabl fu I f r the bla t furna·e and the upola of the iron 
founder. 

For steam and hous hold purpo s it has an unrivaled r putation. 
It burn und I' boil r with a uniform blaze that pI' a s v nly 
ov I' the xpo d urfa ,thu seeuring a mol' unif I'm xpan lOn 
of the boil r plate. It Ia Ie of ulphur al 0 au it to hay but 
little trim ntal fIe t upon tll boiler O'rate r fire boxe. In 
household grates it burn with a bright and he rful blaze, lik 
hickory wood, making a v ry hot fire whi h, for 'omfort and 
econom., annot b urpa d by any fu I x 'ept an abundant up­
ply of natural ga . 

The bituminous oal of which far utrank the blo k 
coals in abundan are al. 0 flint quality. Realizing som 
y ars ago that the natural ga upply of the tate wa oing to faiL 
and wi hing to retain a many of the fa tori in Indiana as po -
ible, I had av raD' ampJ of oal 011 t d from 19 of the 1 ading 

mine of th tat. '1 hew re nt to r. W. A. 0 e , of th R e 
Polyt hni In titut t 'rerr IIaut, who mad a omplete eh mi al 
analy i of a h and at th arne tim determin d it heat value and 
t am produ ing valu. ev n ampl f Pitt burg and W st 

VirO'inia oals w re all nr d fr m the farmet oal ompany of 
incil1nati, hio, and th am fa·t onc rning th m W re d t r­

min d in rder that a (' mpari. on oul be mad of analyses d t 1'­

mined und r the sam condition~. rl'h r nIt: f tb. analy.· 
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1 Vanderburgh .. .. . .. . . Sunnyside Coal and Coke Company, Evansville (V) ..... . ... ..... . .. . 
2 Warrick. . . . . . . . . . . .. Deforest mine (V) ..... . . .. . ............ .. ... . . .... . ... .. . . 
3 Knox.. . . . . . . .. .. .. . Edwardsport Coal mine Edwardsport Coal and Mining Co. (VI). 
4 Knox. ... . .. Bicknell mine, Bicknell Coal Company (VI) .... . . . ........ .. . ... .. . . 

~ fim~:': : : : : : : : : : :: ~r~~b~~~~~~~~~~: ~~: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
8 Greene . . . . . . . . . . . . .. Buckeye or Fluhart, I.inton Coal and Mining Company (l\') 
9 Greene . ....... . . .. .. Summit mine, Dugger and Neil Coal Company (IV) .... ...... . .. . .. . . 

10 Greene . . . . . Island City mine No. l~ ,Island City Coal Company (IV) . . . .. . ....... . 
11 Vlgo ...... . .. . . . ... . Ray minc, SeeleyviUe, vigo County Coal Companl (VI)." .. .. ....... . 
12 Clay . . . . . . . . . . . . . . . . Gart No.5 shaft, Brazil Block Coal Compan~ (ill) . . . ... ......... . . . 
13 Clay ... ........ . .. .. Brazil Blo.ck No.1 shaft. Brazil Block Coal Company om .. ......... . 
14 Clay ... .... . ..... ... Eureka mme No.1, Carboni Eureka Block Coal Company (Ill) ..... . • . 
15 Clay. . . . . . . . . . . . . . .. Crawford No.3 mine, CraWl oed Colli Co. (ill) ..... .. ... ..... . . . 
16 Clay . . . .... .. ..... .. I Columbia No.2 mine, Teller, McLelland & Co. (III) ..... .. . .. . ..... . 
17 Owen . . . . . . . . . . . . . .. Lancaster No.4 mine (III) .......... .. . . .... . .. ... .. . . .. . ....... . 
18 Parke.. . . . . . . . . . .. .. McIntosh No.1 mine, near Diamond, 1. McIntosh & Co. (III) . ....... . 
19 Parke.. . . . . . . . . . . . .. Cox No.3 shaft, "bituminousl' Brazil Block Coal Co. (VI) . ......... . 
20 Pittsburg co31 . . . . . . . Beck's Run, first pool, Hays voal Company .. .. ..... . . . .. ..... .. ... . 
21 Pittsburg coal. . .. .. Anchor, fourth pool, Beaumont Coal Company ........... ..... . .... . 
22 Pittsburg coal. . .. .. Caledonia, fourth pool, T. J wood ... . ............ . . : . ... . ....... .. 1 
23 / Pittsburg coal .. . . . .. Stony Hill. fourth pool. John D. Nixon ............ .. ... ... .. ..... . . 
24 Pittsb~g ~0!l-L. . . . . .. Little Redstone, fourt~ pool, Little R~d~tone Coal Company ....... . . . 
25 West VIrginIa coal . .. Raymond, Marmet SmIth Coal and Mining Company .... . . . . ........ . 
26 West Virginia coaL . .. Belmont, Belmont Coal Company, Belmont, W. Va .... . . . ... . .... . . . 

A"erage of Inn'iana CollIs. " . .. . . .. .. .. ........ . 

86 .73 
84.16 
82.03 
83.76 
87 .15 
87.30 
84 .77 
86 .79 
87 .54 
86.47 
84 .46 
85 .27 
85.12 
86.74 
84.58 
89.52 
83 .85 
87 .70 
88.33 
96.06 
89.84 
90.26 
92.74 
91.08 
91.16 
90.04 
86.36 

~.H 
~.OO 
~.OO 
M.n 
~.W 
~ .n 
0 .00 
M.~ 
M.OO 
35.97 
~.25 
36 .11 
45.16 
~.D 
~ .M 
~.~ 
~~ 
~.~ 
4l.88 
~.m 
M.OO 
~.n 
M.~ 
M.~ 
~.H 
~.84 
~ .n 

48.14 
45 .07

1 

46.03 
48.54 
49.16 
48.77 
42.17 
51 .10 
52 .24 
50 .50 
44.21 
49.16 
49 .96 
50.42 
4£.23 
52.77 

47.40 1 51.01 
46 .45 
60.05 
54.54 
55 .04 
57.28 
55 .20 
51.02 I 
52 .20 
48 . H 

6.44 
6.08 
8.75 
7.61 
6 .50 
9.40 
6.49 
7 .81 
7.44 
7.12 
7.57 

11 .20 
13.82 
9.80 

11 .26 
7.47 

12 .73 
8.21 
6.49 
2.09 
1.00 
1.~ 

1.11 I 0.98 
3.20 
1.45 
8 .45 

6 .83 
9 .76 
9 .22 
8 .63 
6.35 
3.00 
8 .74 
5.40 
5 .02 
6 .41 
7 .97 
3.53 
1.06 
3.46 
4 . 16 
3.01 
3 .42 
4.09 
5.18 
1.85 
8.86 
8.39

1 

6.15 
7.94-
5.64 
8.51 
5 .61 

1.85 
2.14 
3 .08 
1.67 
1.85 
1.23 
3.18 
0.72 
0.61 
0 .84-
4.01 
0.62 

1.47 1 O.M 
0.56 
0.57 
0.55 
0.95 
2.93 
0.64 
0.45 
0 .69 
0.56 
0.82 
2.25 
0.46 
1.52 
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6,705 
6,495 
6,692 
6,9.'>8 
6,995 
6,712 
6,974 
7,041 
6,944 
6,656 
6,856 
6,810 
6,985 
6,803 
7,202 
6,744 
7,O~ 
7,009 
7,726 
7,200 
7,256 
7,462 
7,316 
7,266 
7,248 
6,879 

6,759 
6,339 

6, 345
1 6,489 

6,981 
7,002 
6.894

1 

6,618 
6,852 
6,819 
6,762 
6,774

1 

6,888 
7,050 
6,858 
7,344 
6,636 
7,008 
6,897 

12.9 
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12.1 
12.5 
13.0 
13.0 
12.5 
13.0 
13.1 
13.0 
12.4 
12.8 
12 .9 
13.1 
12.7 
13.4 
12 .6 
13.1 
13.1 
14 .6 
13.5 
13.5 
13.9 
13.7 
13.6 
13.5 
12 .8 
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A ompari on show the qualit. of the In iana oals to be mu h 
b tt l' than expe ted; the av rage t am produ inO' valu , or evapo­
rativ ff t, of th nin t en amp 1 , bing 12. pounds, as against 
13.7 pound: ,th averaO'e for the foreign al. The mall value of 
.9 pound in fa r f th Pit burg oa mol' than off et by th j r 

a ditional 0 t f transportation. 
In 1 9 . r. ~org IT. hI y . aft r a areful ur y of the oal 

ar a f Indiana e. timat d that th r were 40 billion of t n of oal 
in the Stat, of which on -1U h, or j ht bi1lion, f t n w rk-
abI under Th ii. tributi n of th i, al h. T 

unli 

F A AIL L I I Dr TI ~, . 

COUNTY. 

-------1-- ----1·-----1-----

Warren .. ...... . .. . .. . 
Fountain ...... ... . ... . 
Montgomery . .. . . ..... . 
Putnam ...... .. . ..... . 
Parke . . ... . 
Vermillion ........... . 
Owen ... . . ........... . 
Clay ..... ........... . . 
Vigo ...... ......... . . . 
Greene ..... .......... . 

ullivan .......... . .. . 
Martin ..... .......... . 
Daviess . . . ......• . .... 
Knox . . ... ...... .. ... . 

g::~f~~d", ·.:: :::: : ::: : 
Dubois ....... ........ . 
Pike ..... ...... . • . .... 
Gibson ... . . . ... ...... . 
Perry .... .......... . . . 
Spencer .... . .. ..... .. . 
Warrick ..... . . ... .... . 
Vanderburgh ........ . . 
Posey ....... ......... . 

4 
7 
1 
2 

11 
11+ 
4 

14 
11 
9 
9+ 
7? 

15 
15 
2 
3 
9 

10+ 
10+ 
7 
7 

Ft. In' j 300 

. ~ ... ~. 32~ 
3 0 C.M.l00 

I ~ I C'M'~g 
8+ 250 
7+ 400 
7 300 
9+ 440 
4 175 
7 3 400 

6+ I 540 

t :" ~ 7 450 
5 H 30 
5 10 300 
9 0 356 

7 1 4 6 240 
H26420 

30 
75 
o 
i 

100 
100 

30 
100 
300 
50+ 

365 
14 

200 
300+ 

t 
! 

40 
200 
400 

6 
25 

175 
200 
200 

472,000,000 
500,000,000 

100,000 
56,000,000 

1,000,000,000 
1,457,600,000 

67,000,000 
1,000,000,000 
3,375,000,000 
1,000,000,000 
4,650,000,000 

330, 000, 000 
2,37 ,000,000 
7,000,000,000 

840,000 
9,200,000 

947,000,000 
1, 36,000,000 
6,675,000,000 

36,500,000 
1,000,000,000 
2,000,000,000 
2,258,000,000 
1,600,000,000 

60,000 
2,733,000 

o 
25,000 

12,000,000 
5,3.50,000 

600,000 
!)O,OOO, 000 
6,.500,000 
4,000,000 
9,000,000 

300.000 
5,250,000 

760,000 
200 

ODe? 
87,000 

1,293,000 
66,000 

3,400,000 
200,000 

2,000,000 
3,000,000 

None 

43,500,000 
128,750,000 

o 
1, 00,000 

424,000,000 
441,000,000 
15,000,000 

150,000,000 
1,000,000,000 

150,000,000 
950,000,000 
20,000,000 

320,000,000 
950,000,000 

200,000 
400,000 

52,500,000 
630,000,000 

1, ]75, 000, 000 
8,750,000 

50,000,000 
345,000,000 
835,000,000 
400,000,000 

-------- 1---1·-----1- ----1-----
Tot.al.... ......... 27t 10 6,50 3,051 39,618,240,000 

Approximately . . . . 27 + 10 6,500 3,000 40, 000, 000, 000 

Total area surveyed, about 9,000 square mi.les. * 

*A hI y, 23 p. Ind. D p. 01. nnd at. Res. , 1 98, p . 1422. 

106,024,200 8,090, gOO, 000 

100,000,000 8,000,000,000 

It was estimat d that up to the year 1899, 100 million tons, 1-·100 
of the total amount, or 1-80 f the workable amount had been mined. 
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in e that dat 70,21 404 tons ha b en min d th output for 
ach year to January] ] 07, bing a: follow 

Yea7·. 'l'ons produced. 
1899 ............................................. 5,864,975 
1900 ... ........ .. .. . ............ . ................ 6,2 3,063 
1901 ............................................. 7,019,20 
1902 .............. ............................... ,763,197 
1903 ... ...................................... .... 9,992,563 
1904 ...... .. . . .. ... ... .................... ....... 9,872,404 
1 05 ............................................. 10,995,97.., 
1906 ... ..... . ...... . ............ ................. 11422 ... 7 

It \ a e timat d by Dr. . hI y that if the pa t rat of in I' ( e 
f production be maintain d the coal supply f Indiana would ]a t 

not less than three hundr d y ar. Owing to the rapid failure of 
natural ga the rat f in ·rea. e of produ ti n wa gr atly enlarO' el 
full v n-tenths a ' mu·h being min d in th la t iO'ht ar a 
in the pI' viou fifty year. During th pa t four y aI'S the output 
has been more steady, averaging a little above ten million tons per 
annum, and from now on a mall I' and more regular rate of in-
rea e will doubtles be maintain . In th words of Dr. Ashley: 

" on tantly improving methods will t nd to lengthen th life of 
the field by e uring a larger pI' portion of the oal in a giv n area 
and by I' ndering workable mu h al now consider d unworkabl . 

n the oth I' han , hang and xhaustion of comp ting fi ld an 
th inv ntion of b it I' m tho of u ilizing the Indiana oal y in­
reasing the demand, will t nel to horten the Iif of the fi ld. On 

the whole, it seems afe to a ume that the life of the Indiana oal 
field i at lea t 300. ar and probably more." 

Finall , it ma be aid that the hum n min annot on ive th 
ast amount of n rgy at pI' nt 10 ked up in th oal fi I of th 
tate, nor p]a any thin 0' lik an a urat value upon it. The ri h­
t m n of the nation to- ay are tho e who have uti liz d the stored 

energy f und in oal in. ar g n by; who have bought thi energy 
at low pri s, and ith r , old it in tb form of manufa tured ar­
ti 1 at many-fold i 0 t prj e, I' us d it in transporting, for hiI'. 
man and his produ ts to the four quarter of the globe. 

Not being familiar with the produ tion and use of "produ I' 
era ," I a k d 11'. W. II. Duncan .retary of the T rr Haut 
Commer ial lub to pI' pc re a brief. tatement I' garding u h gas 
for this pap r a at T 1'1' Haute uch eras i mad and u. d in 
quantity in th O'la furna s. He ltindly aO're d to do 0, and has 
furnished the following , tat ment, whi h is h I' with print d just 
a handed in by him: 
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P1'oduce'r Gas.-Produ er gas was first brought into use som 
thirty y ar ago, and has b en applied with such marked e onomy 
fro many purpo that it i n w on idered e ential to the pros -
ution of many lin of indUJ try, notably steel works rolling mills, 
m JiinO' furna 'e' O'la work and h mi al w rk. Durino th 

lif of th natural o·a. fi 1 pr du r era. recciv d little attention in 
Ohi and Indiana, thouO'h u: d to 'on id rable xtent in P nru yl­
vania and Illinoi. II w v r . in 'e tll failure of natural a an-
rfacturer e r wh ,r realize that the only taple and l' liRble 
our' of heat on alar c c.;al i. oal, and that the mo t ati fa -t ry 

rn thod f utilizing H.' h at j to fir t 'ouvert it into gas. 
The manufacture of pro u er era i by no means diffi ult. A cras 

prIll' l' i p rhap th impl. t f all ill tallurO"i 'al furna ; in 
fa -t aIm t an v s 1 capable of ' ntainin o' a d ep bed of in 'an­
d nt oal thl' U 'h wbi b a 'urI' 11t fair 01' air and t am. an 
b for d or dl' wn 1. a O'ood produe I'. . In th O"as produ . ru 
th yare now II tru -t d th fi.~ d 'arbon i 'on umed in th pro­
du r. The volatil matt r togeth r with a - rt in portion of the 
fixed carbon, in th form of arbon monoxide, i onveyed to th 
melting furna e wh r it j desired to utilize the fuel. As pro u er 
g i not a fixed ga it mH. t bused \'1 hUe hot; it annot be carried 
to e' e d 1000 f et from he produ .1' to th furna e. 

ntil quite r . ntl anythiner in the form of a ·10 d box with a 
crrat und r it wa on. id l' dod nouo-h for a ga rodu er-in 
fa t thi wa th only ldn I u~ e in Indi.ana pI' vi u t th failur 
of natural 0- • ..Alter that arne a 'han O" and now th l' are a 
doz n l' more styl made by a many differ nt firm 
it friends. 

brl('k }l( VillO' a llitabl O'l'at in th b tt m and ('(tHt iroll plat .. 
('0\' l'in, ... : tIl top with 11 PI r. for l' C i ing 1he ('OR1. A b c1 of 
fu ] i. mai t1tC1ill d fl' III 1 hrr -"lJ1d-a-haH to fonr f ('t j n h('i o-ht ah ve 
th t am injc )tor j u. d f l' for'ina' air an team 
thr uO"h th l'at at th hottom, and th al j f hr n h th 
11 pp l' at the top in mall quantiti . at hort int r al th obje t 
bing to on ume R p rti n f the fixed arb n in order to maintain 
uffi i nt h at to eli till tb volatile g a the al i d p it d on 

top f th fuel bed. The a i. 1 d up throuO'h an 0 eniuO" in the 
id of th pr dne "1' 11 al' the top wh re th pip onne t to con-

y th gas to th furna' . The produ r8 are usually nstrnct d 
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in batterie ', and a num l' of produc rs 'an be . nne ted with on 
main gas flue. The operation i impIe, no purifying pro e s being 
used, and the oot and tar whi h a umulate in the pipe must be 
leaned out on e a w ek. r1"'he 0 t of producer vari from $1,000 

to $1, 00, exclusi e of outlet and team conn . tion , a cording to 
make and size. A good one which will onsume tw lye t n of run­
of-mine coal p r twenty-four hour will co t $1,400, and one of fif­
t en ton capa ity will co t $1,600. 

The result obtain d vary ac ording to the pI' du er and the coal 
use. With the oLd tyle produc r still used in Indiana thirty t n 
of Indiana oal make produ(~ r O'as uffici nt to h at 100 ton of iron 
for rollinO' purpo , tIl heat 1'quired b ine 2,700 <1egre . An au­
th rity n pI' ue l' ga I a. r' that in th 0'1 a bu in th manu­
fa tur l' 'an count on thl' -f0Ulth f a pound of oal I r pound of 
gi (In thi onn ti n it may b mention d that the melting 
pint f siIv r is 1 7 3° ; g 1 , 1, 13° ; opp l' 1 929° ; a t iron, 
whit, 2075 0

; 'a t iron 1'a Ia , 2 90 0
; te I, hard 

2,570°; tel, mild 2,6 7°.) of oal t 100 tons of iron 
i. 600 pound p r ton of ir n, \v'hil , a. abov tat d, bIas men an 
fio ur on thr e-fourth of a ton of oal t a h ton of gla in th 
meltinO' pro e . But th lat t produ r brinO' am Ie proof that 
they an a omplish 50 p r cent. b tt l' re ult than a be obtained 
by the old pro e whi h m an that with thirt ton of our Indiana 
coal they an make a nffi ~j nt quantity of a to h at 150 tons of 
iron-400 poun of oal r ton of iron whi h i rtainly ch ap 
enouO'h with run-of-mine oal a dollar per ton d liv r d on the ar 
at the factory. 

'1'he amount of ga prodn e from a ton foal varies '\ ith the 
ompo ition of the oal and also largely '\ ith th proportion of 
team u d in bl winO' th produ er. On th averaO'e it is a um 

that in P nn , 1 ania 011 ton f anthra it bu kwh at oal produ e 
abouL 170000 cubi Ie t of ga, ontainillO' 13 000 h t units per 
1,000 cubic f et. The ,,-olume of produ r O'a from bi uminous coal 
j about the arne, but it runs 157,000 heat unit pel' 1,000 ubi feet. 
On thousand ubic. f t of natural O'as ontain 1100,000 heat unit 
whih in p jnt of tr DO'th, would mak one foot of natural ga 
equal to ev n feet of produ er ga. Th ana]y of the P nnsyl­
vania coal from whi h these result ar tak n make the followinO' 
, howing: Fixed arbon 57 to 60 per nt. ; volatil matter 33 to 
38 per ent.· a h 3 to 5 Ire nt.; ulphur 1 to 13;.1 p r cent. Tak­
in t7 the analy e a a crit rioD the coals of Indiana are mu h bett r 
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than those of any oth I' p rti 11 of the we. t, and ompare v ry favor­
ably with tho f P nusyl vania. The Indiana coals ontain a 
higher p I' ntage of volatile matter than tho e of Pennsylvania 
and ar omewhat 1 w r in fix d arbon, whil in sulphur mu h of 
the Indiana ,oal j sup rior to that of Pennsylvania. R ntly a 
Pennsylvania produ r ga' exp rt arne out to Indiana on a tour 
of investigation. H had never s n any of the Indiana coals be­
fore and after having pent everal we ks in various portions of th 
State, went awa with a high opinion of our produ ts. The Green 
County, Sullivan County, a p rtion of Parke and Vigo County coals 
he pronounced equal to an, h had n anywhere for pr ducer gas 
purpo , and aid th y w r all far sup rior to any other found in 
the west. 

Not only are the Indiana 'oal food qua)jty for produ er ga 
purposes, but an be oDverted into a qualit of fixed a whi h an 
be used to great advantage in op rating machinery. t a I' c nt 
trial at the government teo tin 0' plant at t. Loui , it was d mon-
trated that 2,575 pounds ViO'oounty oal, OIlV rted into fixed 

gas, op rat d to its full tapa ity for t n honrs c ntinuously a 
ga engine of 240 hoI' e power. 

Petrolettrn.-Crude petrol nm, on of the m t valuable of natural 
fuels, has been produ ed in omm rcia1 quanti tie in Indiana sin 
1 90, wh n the first prodn ing w 11 wa unk n ar K y ton, W lls 
COlmty. From that time to th I' nt the area of the main Indi­
ana oil fi ld ha gradually in I' a. 1 until n w it cover an area of 
1,280 squar miles in th outh half f the north astern fourth of 
the State. 

Throughout this area the oil occurs in pOI' u trata or "pay 
tr ak " of the '1.'1'enton lim 'tone at depths ranging from 900 to 

1,350 feet below the surfa e. From thi limestone there was pro­
duced in the sixteen year from L 91 to 1906, in lusi e, the enor­
mous total of 5 109,04 barr], whi h old for $70999,592, or an 
average of $4,437,474 per year. 

The low average pri e, the rliscovery of oil in large quantities in 
I11inol , and other minor reason, ·aused th output of Tr nton rock 
petroleum in Indiana in 1906 to decrease, the output being but 
7,762,825 barr Is, 01' 3,129,613 barrel Ie than in the ar pI' ced­
ing. This brought on th mark t, $6, 77 3 an averaO'e of 8 3-5 
ents per barrel. 

The cause above m ntion d prevent d th inking of as many 
wells in 1906 a in the y ar pI' vions, th I' beinO' but 1,132 new 
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bor put down a again. t 1 2 in 190. Of these 124 were dry. 
Of the produ -ing w lis, tbe averag initial output wa 14.6 barrels 
to the well, a aO'ajl1·t 20.6 in 1905. 

In addition to th Trenton 1'0 Ie petr 1 urn. ther . produ d from 
limit d area about Princeton, ib on County, in the outhwestern 

orner of the Stat ', a eru1e petro] urn from the Huron andstone, 
one of the Low l' 1arb nif rou. or Mi i ippian formation. The 
output of the Prin " ton fi ]d in 1906 \\'a 103, 43 barrels, valued at 
$81,771. 

A few wells in or near 'l'erre Haute, ViO'o ounty, al 0 yield rude 
petrol urn from the ornif rous lime tone of the Devonian forma­
tion. The output of these wells for tb year was 7 269 barrels 
valued at $8,456. 

Unle the area of produ tion be mu h in r a d, the output of 
pptroleum from the Indiana field will from now on gradually 
d '~vindle, as several thousand new bor are nece sary ea h year in 
urder to off et the de rea. e in output f tho e all' ady produ ing. 
'J'he;:e are po ible oni. \vh n the mark t price is su h a to stimulate 
th produ 'er and 0uarant e him a fair profit on his apital invest d. 
,;;:; h th r or not any n \V produ ti e ar a of on u n e will b 
~,ad d to that all' ad known only the fl1ture use of the drill will 
how; in f> the gr at d ih at whi h th ojl bearing trata lie makes 

it impo ible to guage from the urfa e th ir ar a and ontent. 
Natttral Gas.- One of the lao t valuable and conv nient fuel 

known to man i. natural aM th volatil part of ru:I.e p troleum. 
uring thf> aO' ,hieh have elap ed inee th p troleum was formed 

in the depth of th ;) Tr nton and oth r 1'0 k of Indiana, larg por­
tion. of it volatili7. d or banged into O'a.. Wherever po ible, thi 
gradually ro and pa, sed int th hi h r p r 11 portions of th 
lim tone, where it wa held by eith l' p trol um r . ait wat l' b -
hind it. From its di. 'overy in Indiana in 1886 the fi 11 was gradu­
ally d "elop d until it reached an a1' a of approximately 2 500 
square mil, m bra in ,a part r aU of vente en ounti s near th 
enter f th a t rn half of the f tat. The oriO'inal 1'0 k pre ur 

was 350 p 1m]. ' and. om of th w 11. yi lId 12 to 14 million llbic 
f et per dny. 

In the arlo hi. ory f th fi Id there wa an enormou wast, 
. ome of the w 11 bing turn d n fnll hJa t and allowed to burn a. 
an adverti m nt. It was e. timat d that in th la t six months of 
the y ar] 7, flft n billi n cubi f rt f goa worth, at an extr me­
ly lowe timat $1 500000 was wa. t. (1 in this manner in the Indi­
ana field. 
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'itiz n of the ga belt in tho e day, iO'llO­
of thi ga eous fuel and the manner of it· fO'r-

mation 0 r kl in it con umption, that at th end of a s ore of 
1 ars th r remains onl, th dreg of the plenty that has been. 

The valu of th ga prouueed in the State lowly in rea ed until 
1900, wh n it began to d rea e. 'The output had b gun to dwindle 

ral ear befor thl, but about 1 9 it gan to be old by 
metre mea ur ment. Tnder thi sy tem the produ r re ive i 
about five tim s a much per thou and f r hi O'a a under the old 
aat rat y tern everywhere in vogu during the palmy day from 
1 7 to 1900. A a 0 equen', while th pr du tion ha fallen off 
very O'r atly th total vaIn still r pr sent a onsiderable amount. 

The foIl wing tabl ho\ , th vaIn of natural ga pro u e in 
In iiana GurinO' th 2 y aI',' from] to 1905 in ]u,'iv : 

ALOE F T RAT..- <lA 1 PRonUC I~ () 1 I D J , 1 1905. 

Year. Value. I' Year. Value. 

-----------------:------- ---------------------------
1886 ...... .. ..................... .. . 
1887 ... ..................... .. .... . . 
1 ...... ....................... . . . 
1889 ...... ............... . .. ... .... . 
IS90 ...... . . ...... . 
lS91. . .... .................. . .... .. . 
1892 .. ............................. . 
1893 ..... . ... . ..................... . 
IS94 .... .. ....... . ................. . 

~S~~:::::: :::::::::::::::::::::::::: I 

$300,000 
600,000 

1,320,000 
2,075,702 
2,302,500 
3,942,500 
4,716,000 
5,718,000 
5,437,000 
5,203,200 
5,043,635 

I tSr::::::::::::::::::::::::::::::::: 
199 .............................. .. 

1

1900 ....... . ........................ . 

!~L :· •• · ••• :·:··. : 
1905 .. ..... ... ....... .. ....... . ... . . . 

$5,009,20S 
5,060,969 
6,680,370 
7,254,539 
6,954,566 
7,081,344 
6,098,364 
4,342,409 
3,094,134 

Total...... ... . . . . . . . . . . . . . .... . .. . . S88, 234, 440 

= -=- -==--- -

At the pre ent time th rare bnt f w attempts made at drilling 
f r ga exclusively, the r at r proportion being secured whil 
drilling in earch of oil. The majority of the manu fa turinD' plant 
in the "Ga B It'' of the tate have been for ed to abandon 
natural gas a fu 1 and to sub titute oal wood or manufa tured 
gas, or eek n w 10 alitie wh re h aper fu I i available. 0 a-
ionally a fair ga well is found where a limited reservoir has 

e caped previou n ti e but the live of u h wells are usually 
hort, owinD' to the limited area upon whi h th y have to draw. 

Pumping I tation whi h artificially exhau t d the gas and there­
by reated a va uum in the porous strata, thus allowing the water to 
flo, in and drown out the fuel, have caused the abandonment of 
mu h territory whi h would otherwise be till productive. The poor 
plu D'ging of abandon dwells ha al 0 be n a partial cau of failur 
of the supply in many parts of the field. 
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Everyone will admit that the highe t u e to whi h natural ga 
an b put j that of household nsumptio, pecially in cook 
tove. With II kindling no repl ni hinO', no ashe, no oot, th 

duti of the ho ewif are dc rea ed many fold. For this reason 
every £fort h uid b made to hu band the pr ent supply by stop­
ping at on e all unne e. ar'y u e or wanton wa teo Any attempt 
to evade the law relativ to th \Va te of cras should be promptly re­
ported to the proper offic r. Even yet an 0 asional oil operator 
is found who pip th gas into a pile of bri k and burns it, hopin 
th reby to k p himself within the pale of the law. } 11 uch per-
on are wholl lacking in public spirit, and devoid of every fe linO' . 

whi h tends to advance the intere t. of humanity. 
It must also ev r be rememb red that with both natural ga and 

petr leum we ar drawiuO' upon tored produ ts which are not beinD' 
in r a ed a s;11O'I iota an that tIl refore th nd f th upply of 
both is ure to orne. 

RESO R E O'I'HER THAN F EL . 

Lt !IESTO ES. 

The Indiana Oolitic Lirnestone*.- For h r output of buillinD' and 
ornam ntal lim on Indiana far utrank any other State in th 

ni n. 'I'he Indiana ooliti limestone, oth rwi e known a the B d­
ford Oolitic Lime ton tb alem Lime tone etc., ha long been 
known among archite ts f r its . trength and durability. With­
in the past decade the demand f r it has b en rapi ly in reasing 
and it is nov in UJ e in twenty-nine tate and thr for ign coun­
tri . Four tat apitol buildin tho. e f Indiana, Illinois, Geor­
gia and N 'IV J r y, have been on tructed wholly or par ly from it 
a hav al 1 ourt hOll.; es in Indiana, and num rous custom 
house p toffi; h tel and oth r pubJi buil inD's throughout th 

nit d tat . The oldiers' and Sailor' 'Ionument, at Indian­
apolis with it ma nifi nt 'al'ved O'roups of tatuary, is composed 
wholl. of it. In New York and oth r eastern citie it is also used 
xt n ively in the on ru tion f the private r iden es of many of 

the mol' w althy citizen. Its wide r putati n i due to it general 
u: fulne s in rna onry, ornamentation and monuments; its abund­
ance; the ease with whi h it an be quarried and dressed, and its 
pl a in olor an durability. 

• For a detailed account and maps of the area containing the oolitic stone, and also full 
data relative to its production for the market, the reader is ref rred to the paper by Messrs. 
Hopkins and Siebenthal}in:the 21st (1 96) Annual Report of this Department. 
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This stone is 0' ologi ally a member of the Mi i ippian or Lower 
arbonif rou formation and oc upies a strip of territory from two 

to 14 mile in width whi h extends from Greencastle, Putnam Coun­
ty, to the Ohio River. It 0 curs in a tratum varying from 25 to 
nearly 100 f et in thi kn s. This stratum i massive in many pIa s 
being without beddin 0' or lamination plane from top to bottom, so 
that the ize f the blo k whi h may b quarried i limited only by 
the capa ity f the quarry ma hinery and tran portation facilities. 
There are however in many quarries and all outcrops one or more 
ystems of rti al or n arly verti al joint eams, which oc ur 20 

to 40 feet apart. Th e and the pre ence of peculiar suture joints 
known a "tylolit "(' row feet," '( toe nails," etc., oft n au 
a great d al of wa t and annoyan e in quarrying. 

The prin ipal workinO' quarries of the oolitic tone are 10 ated 
near Romona, Owen ounty; Stine vill , Ellett ville, Bloomington 
and Sander, Monr e ounty; Oolitic Dark Hollow and Bedford, 
Lawren e County; Salem, Washington County and Corydon, Bar­
ri on County. Within the past five yearf) many quarries have been 
opened al n lear Creek in the outh rn part of Monroe County, 
and this region has be ome one of the ri hest produ tive ar a of 
ooliti tone in the State. 

Few building tones ar more acce . i 1 than the Indiana ooliti 
limestone. 0 urring as it doe in an almo t horizontal po ition 
and in the drif I porti<m of the State, it out rop ov r a ompara­
tively larg ar a with either no ov ring at all or one 0 light that 
it can be readily removed. 

The C. I. & L. (Monon) Railway traverses the area from north to 
south over its mo. t produ -tive part, and there are also three ea t­
we t railroads and a hort line known a the B It, whi h serves to 
onne t many quarri s around B dford with the other roads. There 

are al 0 hort bran h roads, makinO' swit h onnections with one or 
mol' of th era ' running into a h f the quarri s. The Indian­
apoli Soutb rn Divi ion of th Illinois Central Railway re ently 
ompleted will on n tru t a spur from BloominO'ton south into 

the main uarry di tri t of lear Creek Vall y. 
The ooliti tone is a granular limeston or al areous and rock 

in whi h both O'rains and ementing prinriple are carbonate of lime. 
In the common andstone of the State tbe grains are hard and n ar­
ly anO'ular. In the ooliti stone they are alway oft and either 
round or rounded. and the cement is hard r than the grains. In 
olor the stone i eith r buff or blue. It p cHir O'ravity i about 

2.47 and its wei ht about 152 pounds pcr ubic foot. In chemi aJ 
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'ompo ition it i neal'! PlU' -arb nate of lime, the average f eight 
anal es of pe ·imen. fr ill ight of the leading q uarrie howing 
the following per entagc ompo ition: al ium arbonate, 97.62; 
magne ium arbonate, .61; iron oxide and alumina, .36; in olubl 
residue, .91. The crushing trength of 50 specimens rang d b -
tween 4,500 and 1 200, with an averag of 7,000 pounds per square 
inch. 

The fire rcsistinO' prop rtie of the ooliti l sto ar al 0 very great, 
as a erie of experim nts none-inch ubes by thi partment ha 
proven. Heated t 10000 F., and plunged into old wat r, th 
ube W 1'e not affected. Hated to 1,2000 F. and plunged into 011 

wat r, th ube I'umbl d lightly along the lower edges. Heated 
to 1,500° ]j'. and 'ooled in air, the ubes r tain d th ir form inta t, 
but wel' 'al'ined in a marked degre. 'rhis how that th ton 
will with tanu th effe . f fire to the point of alcination. 

On ac ount of it oftn ss wh n first quarried, the ooliti ston 
'an be r adily aw or carve 1 into any form d ir d and the larD' r 
. illl anies now op rate one or mor aw mills in onnection with 
tIt ir quarries. The aws in use at the various mills are largely th 
comm II gang aw with I ng iron blade made to wing to and fro 
acro the stone, sand and water being fed under ea h aw automati­
cally. In a number of the mills what i known as the "diamond 
aw" is now used to do the utting. h avy te 1 blade 10 to 12 

fe t in length and a foot or more wide, ha it lower edge et with 
steel blo ks about an in h quare and a little thi ker than the blade. 

tta hed to ea h of the e blocks are mall black diamonds that do 
th uttinO'. a and or other abrasive is used with this saw, and 
it cut at the rate of about 30 in 'hes p r hour, as against three to 
four in he by the ordinary O'anO' saw. 

The larg r part of the oolitic Rtone which i quarried is us d for 
fine dimen ion tone for buildin g , both for fa e work and trimming. 
It is also much used for manum ntal purpo es, either as bases for 
monuments or for the hafts or both. Large quantities are used f l' 

pavements, urbing ewer piers, abutments, etc. It makes a strong 
and durable pavement, and doe not wear lippery. Its use for 
curbing for c m nt walks is in reasing ear by year in many of the 
larger town of Indiana and adjoining state. Large quantities of 
the pall and wa te piece from the quarries ar also u ed annual­
ly for railway ballast. 

The ooliti stone is too oft for use a ma adam material on roads 
which are mu h traveled or where heavy traffic is necessary. On 
u h a road it O'rinds easily into a dust which is very disagreeable 
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in summ I' and full of huck hoI s in winter and pring. It is by 
far the mo t valuabl tone in Indiana, and many good d po its are 
as yet undeveloped. 

In the year] 905, the output of rough building lim tone from the 
ooliti quarrie wa alued at '1,155,72 , while the dre ed buildincr 
tone from the 'am quarries wa valued at $1,3 7,232, making a 

total of 2 492,960 for the ooliti tone industry of the State. 
The Niagara Limestone.-This lime tone ompri e the prin ipal 

formation I' presentin the Upper Silurian Period in Indiana. It 
forms the surface rocks over a wide area of the eastern and north rn 
portions of the Stat and also over an irr gular, narrowing strip 
30 miles to one in width, extending outh and southwe tward from 
Tewca tle, Henry County, to the Ohio River near J effersbnville. In 

the vi inity of 0 good, Ripley County ; Westport, ew Point and 
St. Paul, Decatur County, and Laur 1 Franklin County, are im­
portant beds of Niagara lim stone, which for many years have been 
extensively quarried. 'l'his is locally known as the Laurel lime-
tone, sin e the ton i typi ·ally expo ed and has been longer 

worked n ar the town of that name. 
This stone can b quarri d mol' ea ily and at less expen ethan 

any other tone f a imj]ar natur in the State; the natural seams 
nd even b dinO' doing away larO' ] with the n e ity for drilling 

and bla ting. Th ton 0 ur in natural lab of a uniform thick­
n -two to 20 in h -an with tIl upper and low I' • urfa 

ryeven, 0 that f r many purp t 01 re in aft l' quarr. inO' 
is not nece. ary. It i' f a hand orne r lor, very hard and durable, 
and i used xten iv ly for bridge abutments, flagO'ing and curbing 
and to a less extent for window ill window ap ranO'e tones, 
a hlar, doorsteps, foundation., str t eros inO' O'utt l' t ne, pi l' 

f otin ; t. For many of th e us s it is better uit d and an be 
furni h d more haply than either the Indiana oolitic lim . tone or 
the Berea (Ohi ) anru tone, the two materials with which it comes 
in 10 e t omp tition. A'ro Fall Creek at Indianapoli, om of 
the mo t handsome and durahJe bridge in the tat have r ntly 
been onstnl ted almo t wholly of thi stone. 

A .omewhat imilar t ne, well fitted for curbing, ftaO'ging and 
payinO'. and ccurring a. do the Laurel lim ton in la r of 
variable thi kne ha b en quarried in the imme liate vi'inity of 
Wabash Waba h County. Th d po it ar larO'e, ily and cheap­
ly quarried and worthy of mu h mor ext nsive dev lopment. 

Ma adam and Concrete tone.- TJime tone v II adapted for rna -
adam and concrete making pnrpo so , urs in many 10 alities in 
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ntral, ea tern an south rn Indiana.* A large number of t t· 
made in the U. . Roa Laboratory at Washington in 1905 show 
that, named in th ord r f their up ri rity, the Mit hell, Huron 
and Niagara lime tone of the tate rank best for road making pur­
poses. The Devonian lime tone are in many pIa es toO oft and 
as already noted the Indiana oolitic 1im tone hould not be used 
for the same rea on. 

The Mitch 11 lime ton i a heavy bed of ompa t limestone and 
chert, inter alated in pIa es with thin layers of limey hales. It is 
one of the divisions of the Lower Oarboniferous or Mississippian 
formation, and its exposures oc ur over an irregular area three to 25 
miles in width extending throuD'h the entral part of southern In­
diana from the Ohio River in Harrison ounty, north and north­
west" ard to the southwestern corner of fontgomery County, wher 
they di. appear beneath the drift.. h mically it i a very pure car­
bonate of lime, one analysis of a sample from Monroe ounty show­
ing 99.04 per ent. of that ompound. 

The Mit hell lim tone i quarri d in large quantities and used 
for road metal, wagon roads or rail ways, for flagstones, for pavinO' 
and urbing, for burning to quicklim and f r building stone. It is 
one of the be t road metal stones in the tate of Indiana omparing 
favorably with the NiaO'ara lim ston of Silurian aO' in this r pect 
but it is harder and 0' nerally nperior in th iagara in many 
places ha thin la r of int r alary hale whi h if not eparated in 
the quarryinO' will qui kly form mud on the roa . 

This limestone ha b en us d quite extensiv ly, espe ially during 
the la t few ar, in ma adamizinO' th road in the rea where it 
o ur. IV[any small quarries have b en op ned from \ hich the 
tone has b en obtain d for local use. A number of large railway 

quarries, where the tone is talyen out extensiv ly for railway bal­
last or road material are also cattered throughout its area. Each , 
of the e quarries is apable of turning out from ten to 30 arload 
of cru h d limestone per day. 

The Huron lim , t ne lie just w t of the 1itchell, and like it be­
l ng to th Mi ' i. ippian formation. Th re ar three of thes 
1imestones with two b ds of sand: tone interv ning. The lower 
Huron lim tone i a ompa t mooth-oTained, a h-gray to blu 
lim t ne whi h runs five to eight f et in thickne . In tructure 
it is a cIo fine grained, non- ·rystalline tone, breaking with a sub-
on hoidal fra tur. 1'his stru ture renders it well fitted for mac-

* For a detailed account of the macadam industry in Indiana, see the paper entitled "The 
Roads and Road Materials of India.na.," in the 30th (1905) Rep rt of this Department. 
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adam 'tone, for whi ·h purpo 'e it has be n used locally in a number 
.f places. 

The middle Huron lime ton i u ually a 10. e texture(l. (>mi~ 

rystalline, OTa. fo. ilif r U!'l lim ton ~ wilic·h varies in thickne..,:) 
from fi to 0 f t, av raging about 1 f t. It aloha be n reo 

ntl, n ed for I' ad mat rial in range, Martin and Greene Olln~ 

tie. 
Th uPP I' lim ston a rage about 15 fe t in thi 1m s , is '11())" 

rystallin in trm tur vari from dark to liO'ht 0Tay in 0101' and 
('ontain man <. rinoid tern and I' mains of bryozoa. It tah'. a 
fine poli h and r. mbl marble when so tr at el, hut does not hold 
th poli h wh ·nxp . 1 to th atm. pher. n a ount of it ry­
talline tru(ture it i not well . uited for road mat rial as the 
fin I' crrain el, hard I' r ·k of the middle and low r beds. It how­
ev I' i far b tt I' than an andstone for road purpose, thouO'h 
san lstone ha~ b n used in orne localitie where the upper lime­
stone was available. 

The NiaO'ara lim . tone aIr ad. m ntioned has been u d more 
e~dcn. ively for roa 1 material than any other lim tone in the tat 
Thi is on av ount f it. wide di tribu ion rath I' than f I' any 'pc-
eial fitn whi ·h it po NUln rou. t t. how it to rank b -
low he Iitt h 11 li m t n i tance to wear, thouO'h its c ment-
in cr CJualiti a1' b tt r. 

The us of <:rH.·he'd . ·ton for ma a Jam and l'on I' t work is eOl1-

tantly gor wing. alld the hu.'ln,' of PI' paring the tone for. u h 
u e will, in tll n lar fntul' . h "om a mol' important in /1n~try ill 
man 10' aliti. of the tat than at PI' nt n tll re are many 
plar wh r th lim ·ston s ut ,rap in quantity do.' to a railwa.'" 
and ff r x ell nt. it . for th iny tm nt of 'RpitaL In 1905 tll . ~ 

valu of I'u h l:3t 11 manufactur d jn In liann Wt1:-- $. 6 "12, di ­
vided a f 11 \\.,' : for road makin $222 -141; for railroad bnlln t 
$ 4007; for on r t , $:i0.364. 

LarO'e an p l'lllHn l1t pl(}Jt. for PI' paring matcrifll for mac­
adam on('r te Ulll i raih .. ay ba lla t from th :.Jiap-ara ~nu l\likhp]] 
Jimeston ar all' a ly located at Ft numb I' of pIa ,., thl' ughout th 
outh rn two-third. I f the ~ tat. Ea h of these plant is situnt d 

on a pur of om rail·,';a. · and the tone dumped <.1ir rtly into th 
ars from t rage bin.. 'fh foll winO' Ii. t of compnnie. , \ ith lo­

cation and kind of 1'0 ·k erll. h d. i . given for th ben fit of those in · 
ter<~sted : 
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A LIST F THE PER fA ENTLY LOCATED 'lONE CRU HI G 
PLANTS OF INDIANA. 

Name of Firm. Location. Kind of Stone. 

W. F. Goff Stone Co ....... , ..... , ...... .. Kentland, Newton County.. .. .. . . .. . . Niagara.. 
Edw, Hely., .. , .. .. , ' . . , ., ..... ' .... ,. . Monon, White County.... .. . ... . . . . .. Niagara. 
Casparis tone Co. ...... .... .. . ... .. .... Kenneth, Cass County..... .....•. . . .. Niagara. 
TWhaob3as' BhnS'dtogesne' SoCon. S .. ' ........ '. ' ...•....... " ., ..... , .. " '".. Wabash, Wabash County, .. , .. , ... , " 1 Niagara. Wabash, Wabash County, .... , ... . ' ,. Niagara. 
Erie Stone Co ... , , .. , . , .. , .. " .. , Huntington, Huntington County,.,.. .. Niagara. 
Keefer & Bailey .... , ..... , .. ,. Huntington, Huntington County . . ... , . iagara. 
F, A. Brickley .... , ' .... , . . . . . Markle. Huntington County ... , .. .. , , . iagars.. 

hoemaker Bros ... ". ".,. , " . Bluffton, Wells County.. ............. iagara. 

J
M.el,eBr Sowtoenrse CoCo ............ ', " .' .,',.. . ... ', Bluffton. Wells County .. .. , . . . . liagara. 

S, Decatur, Adams County .. ... , . . iagara. 
E. Woods & C{) . . , .... ,. . .. Pleasant Mills, Adams County.. iagarn. 
Portland Stone and Lime Co . . . . ......... , Portland, Jay County. , . . . . . . . . !agara. 
Baltes Stone Co.. . . . .. . . . . . . . . . ... . .. . .. Montpelier, Blackford County. . . iagara. 
Marion Stone Co ..... .... , .... , .. , ... , . .. Marion, Grant County.... . . . . . . . . . ... Niagara. 
Chaffin Bros. Stone Co . .............. , ... Kokomo, Howard County .. , ... ....... Niagara. 
Leach & Co ...... . . .. , .. , .... , .. , . . . .. .. Kokomo. Howard County ...... .. , . . . . iagara. 
Wilson Stone Co ....... , ., .. ,' .. ,....... Kokomo, Howard County...... ... . ... Niagara. 
Deffenbaugh & Co .. , ........ , ... .. . .. Kokomo, Howard County .. , .... . ' .. ,. Niagara. 
Interurban Stone Co .... ..... '... . . .. . . .. Kokomo). Howard County, .. , .. " , .. .. Niagara. 
Delphi Crushed tone ('0 ................ ' Delphi, uarroll County. . . . . . . . . . . . . .. Niagara. 
Pierce tone Co . . ' ....... , . , .... , ...... ' Delphi. Carroll County .. , ... , .. , . . . . . iagara. 
Armfield & Cartwright .. .... , ...... ,. RidgeVille, Randolph County .. , iagarn. 
Mock tone Co .... . . ...... , . . . . . .. . . Muncie.J...Delaware County ..... . , ., ' . , . Niagara. 
Eaton Stone Co . . .. ....... , ........ ' . Eaton uelawale County . ...... ' . . . . .. Niagara. 
L. C. Nicoson .. " , ....... , .... . ... . . Alexandria, Madison County ..... . , . .. iagara. 
David V. Miller ..... . .... , ... . . ... . . . ... Ingalls. Madison County ..... . , ... .... iagarn. 
J. D. Torr ........... ............... , . .. Oakalla, Putnam County ... .. , ' •... , "1 Mitchcll. 
A. & C. tone & Lime Co .... , .... , , . .. Greencastlc, Putnam County.. . . . . . . .. Mitchell. 
Big Four Stone Co ...... , , . . . . . . . . . . . . . . . ew Point, Decatur County ..... .. , , , . iagara. 
Greensburg Limestone Co. . . . . .. . , . ..... j Greensburg, Decatur County. . . . . . . . . . Niagara. 
Westport Stone Co ..... , . , ....... ' .. , .. . . Westport, Decatur County ... , .. , . . . . . iagara. 
St. Paul Stone Quarry Co ... . . . . ... , . . . . .. St. Paul. Decatur County. .. . . . . . . . . .. N~agara. 
Spencer Stone Co. ... . . . . . . .. ........... Spencer. Owen County. . . . . . . . . . . . . .. MItchell. 

outhem Indiana Railway Co .... , , .. , . . .. Williams, Lawrence County. . . . . . . . . .. ~fjtchell. 
Mitchell Lime Co.... . .......... ' ....... 1 Mitchell, Lawrence County ..... , . ' .. , . Mitchell. 
W. W. Franklin ... ..... , , .. , . , .. ,., .. , . West Franklin, Posel County ....... ,. Carboniferous Iimetsonf'. 
Marengo Manufacturing Co .... .. , , " '.. .. Marengo. Crawford County ...... . . .. ' . Mitchell. 
J. B. Speed & Co, ... ....... , . , .. ... .... Milltown. Crawford County . , . . . . . . . .. MitchI'll. 
Eichel Lime & Stone Co .. , . . , ....... , . . .. Milltown, Crawford County . , .... . .. '. Mitchell 

Limestone fm' Lime Making.*- Indiana i rich in stone suitable 
for makin ' high grade of lime. No purer forms of alcium car­
bonate occur anywh r than that furni h d by the Mitchell and 
Bedford ooliti(' stone while th Jiagara lim stone in places affords 
a magnesium-cal ium arbon ate which produ 'es a lime ri h in mag­
nesium oxide. 

The out rop of Niagara limestone along the Wabash River in the 
vicinit of IIuntington, HuntinO'ton County; Delphi, Carroll Coun­
ty, and Logansport, Cass County, have proven especially suitable for 
th produ ·tion of lime for building and other purposes. At Hun­
tington and D lphi extensive kilns are at present in active opera­
tion. 

The lime made from this stone contains about 32 per ent. of mag­
nesium oxide and j , when burn d a dirty brownish ('olor; but 

.For a. full a.ccount of the lime industry io Indiana, see the 28th (1903) Report of this De­
pa.rtment, pp. 211-257. 
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when slacked it blea hes out as white as any other. It is what is 
termed a (. cool,;' slow setting lime. Where used in paper facto"des 
it does not !!Urn the c. linder or clog the cloth or (( felt, " as does 
a lime made from pure calcium carbonate. Large d posits of this 
magnesian stoDe are yet available in Huntinoton, Wabash, :Miami, 
Cass and Carroll counties and offer excellent ite for new kilns. 

At Mite-hell, La\'\iren e County, and Milltown, Crawford County, 
large plants are engagcd in burning lime from the Mitchell lim -
stone which is the pure't form of alcium carbonate in the State. 
The lime from this stone runs from 97.7 to 98.2 calcium carbonate, 
and is a quick slacking, strong lime. On ac ount of its purity, larg 
quant.ities are sold for chemical use, caustic and soap manufac­
ture, etc. 

At Milltown a hydrated lime is made from ordinary qui k lime 
by first rushing, then grinmng to extreme finen s. The gronnd 
produ t is then mixed with a certain quantity of water, after whieh 
it is passed through a fine bolting cloth. As it i sue from thi 
it resembles a very fine flour but is much lighter, bulk for bulk. 
When mixed with wat I' this hydrat d lime i. ready for immediat 
use, and possesse all the qualities of lime putty. It does not air 
la k and an be appli d to almost any purpose for whi h lime i 
ommonl used beinO" especially suitable in those lines of manufa -

ture where a dry, inert, carefully seasoned preparation of lime is re­
quired. In it u for mortar making a saving both of time and of 
water is effected. 

The 1\1it hell lim ton out rops in fifteen or more OUTIties in 
this "ection of th tate, and everywhere furni hes a very pure and 
easily obtaln d mat rial for lime manufa ure. 

t Sal m W ashjn~ton County, and n ar B dford, Lawrenc 
County, large kiln " ar burning lime from the Bedford ooliti ston 
the . pall. find \Va'te stone from th oolitic quarrie being mostly 
U d. As it is burn c1 from stone wholly fr e from dirt and in kilns 
. 0 constru ted as to s parate it from all cinders, the lime made 
from the spaD of the oolitic stone is noted for its purity and is sold 
mostly to the hemi al trade. For buildin 0" purpos s it i a (( hot, " 
str nO' limE', ,\"hi 11 oml,ine with a larO'e amount of and in makinC" 
mortar and plaster. It sla ck out very fine and makes an excellent 
'kim coat. 

Immense quantiti s of spalls, already quarried, free from dirt 
and oth r foreiO'n matter: exist about all the larger quarries of the 
region. As the demand for a pure lime increases,· there is little 
loubt but that much of this refuse stone will be uted for lime mak­

inC" in kilns which will be hereafter erected. 
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Th total value' f til lim manufac ur d in In ~ialla in ]. 05 wa 
':366, 6. 

Lim tone for 1f it/x .- Lar · quantiti of Tnaiana hm . tone ar 
jth I' ru h d I' 0'1' un I fin and th n old for flux '. Th mag­

r 101 mite quarried at Kenn th Cas' 
ounty,' useel xt n lv I, a a fiu.; hy the Hlinoi Steel ompany 

at South Chicago. 
At 1\iitch 11 the 1\1it hell lim . tone i round into a fine pow leI' 

and old in quanbty f r O'la, making brino'inO' $1.50 p I' ton in 
at the plant. Any n of th thre main limestone. 
viz., Mit h 11. oliti and I ia ara an b u. d in 
and th growth f thi industry will doubtl larO'-

I, in rea a , on a th u w t 1 plant· n w beino' rect d at 
ar IJake ounty ar in op ration. 
rTh valu of the lime. ton flux lel in the tat in 1905 \Va 

$117,790. 
Limestone for "Mineral n ool.- 1"'h npper la, r . of the NiaO'arl 

lim ton at Al xan ria unty ar b inO' utiliz d by 
the Hoo i I' Ro k Wool ompan. in th makinO' of a mineral or 
"rock 'V 001.' The tone u d run from thr e to t n f t in 
thi kne and i mp f iIi a alumina lim and 
magn ia in th riO'ht proportion t illak it fibrou on bing ub­
j ted to j t f up rheat d ~t am whi] in amIte condition . 
Th I' ult i a min ral fi l' reo mhling otton in app arance, and 
call ro·k w001 whi .h i aid to be much up rial' to th ordinary 
min ral wool m' de from t 1 lag. In the pI' C S f mantua tnr 
th material in I' Ii. ~ in bnlk tw lye tim ., 'i\ hi 11 . how that th 
original ton hns enm h d a ]lIantit. f air qual to 1 ven tim 
it own bulk. It is thi' that make' ronk \\ 001 one of he mo t per­
f ·t non-eOlHlll" tOI'S f h at and ·olel len wn and it i al: 0 fir proof. 

'111 u . of thi mat rial a hown fr m its natur are at on e 
apparent. Th cov rin o' of boil I' and t am pipes in ord I' to 
I' tain tIle h at; for 'fir , pr finO' , for in ulabnO' and lininO' old 
toraO'(' plan I' friO' rator 'ar pa king hou e br weri ream­
ri hot Is and re id n C' _ ~ . in fa t, for all purpo wh re perfect. 

in 'u1ation is desired. 
The utiiit, of min ral 001 in buildin O' a a d auenf'r of oun(l 

and as a h aihin 0' in place f buildi ng pal I' is now a l· 0 0' vnerall. 
I' 'ognil:: d . The mat rial j , al"o manufactured in f It and board 
in thicknes e'" to me t th dift' r nt r quir m nt of th trade. The 
many valuable'u .-' to whirh rork wool mny b put and its compara­
tive eheapne s ma k it on of the futu!' valuable mineral r ourcf'S 
of the tate. 
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1002 .......... . . 2, 

In iana fr m 1 ]9 Ei 

'Ih f Howing table b w th pro tion f lim tone in In-
diuna in ] 905 and he r (l to whi h it was put: 

E AND VAL E F INDIANA LIME T NE IN 1905. 

. . Value. 
Itougll lmilding ...... ... ........ . . .. ....... . . . ... $1,15572 
Dr d bu il in . . ..... . .. .. . .. ......... ..... ... . 
Flagging . . .. .. ... . ...... .. .. . .. . .. . .. .. . .. .. ... . 

nrbin ........ . ...... . ... . . . ..... . .. . ..... . .. . . 
Paving ......... . ............................... . 
Lime burnerlS, 'old to . . ...... . .... ... ........ . . .. . 
Road making . . ... . .. .... . ... .. ........... . . . . . . . 
Railroad balla t . ....... . .......... . ...... .. .... . 

Ollcrete . .... . . . ... . . ... ....... . ... ..... .... ... . . 
Rubble and riprap . ..... .. . .. ....... . .......... : .. 
Flux .... .. .. . .... .. ..... . ..... .. .... . .. . ....... . 
l\fj lIan ou . .. .............................. . . . 

5,421 
1 

222,441 
84,007 
30,64 
4342_ 

117,790 
28,OG4 

Totn l ...... . . . ... .. . . . .. . . . . ... . ....... . .... $3,1 9259 

and ton of od qualit. 0 ur in gr at bun an· at a numb r 
of 10 alitj In "" t rn and uthw t rn Indiana. On a ount of 
th wid di tribution of x H nt lim stone in the tate th y hay 
not a et r eived the att ntion and dey lopm nt whi h their 
quality and availability rn rit. The Indiana an ton rna be 
1 ed und r thr e h ads vjz. th 1\lan fi ld an tone th Knob-
tone andston and th ~oal .M a 'ur ton.* 

The Ma·nsfield and tone.- 'I'hi i a b d f oar -O'ra4ned and-
tone and onO'lom r te hat lie at th ba of th 
It outcrop over a trip from two t 20 mil in wi th ext ndin ()' 
from th north part of Warr n ount · 175 mil in an e t of 
south direction t and b nd th Ohio Riv r. It thu form a 
dividin .U' b It b tw n th Low r arbonif ro lim ton s on th 
ast and th 1 pro<lncin b ds on th we t. Whil the 1\1:an fi 1 

sandston ", h n fir t tuarri d i oft. friable and ily work d it 

*For full informati n con erning Indiana and n • ee the paper entitled "Carbonif rou ~ 

andstones of Western Indiana." by T . . H pkin. in the 20th (1 95) R p I't f thi D part­
ment. 
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hardens by expo ure and be omes in time one of the mo t urable 
rocks in the State. 

In this sandstone the mass of the ro k i mad up of white or 
colorle quartz grain embedded in a matrix or cementing ub-
tan e onsi ting almost wholly of iron oxide. When this iron 

oxide i a hematite or anhydrous in its character, the stone is a hand­
some dark brown in color and is especially suited for busine 
blocks, and for the lintels and cornices of buildings whose front 
are constru ted of pressed brick. The rain never dis olors small 
portions of such stone, and the brick walls are therefore permanent­
ly free from those unsightly, mouldy looking streaks which soon 
appear where limestone is u ed for finishings. 

Thi brown vari ty of the Mansfield sanLlstone has been quarried 
at Hill boro Fountain County; near Green Hill, Warren County; 
IVlan field, Judson and Portland l\Iills, Parke County, and St. An­
thony, Dubois County. Good brown stone in suitable position for 
quarrying but not yet developed, 0 urs near Bloomfield, reen 
County, and on Rocky ]'ork and Sugar l\Ell creeks in Parke County. 
Smaller outcrops of Ie s importance 0 cur elsewhere. 

pe imens of thi brown stone from six of the I adinO' deposit 
in the State have b en analyz d b thi Department, and their 
a ' 1'age compo ition wa found to be a follow': 

Per cent. 
In oluble r idue ( iIica) .............................. 90. 9 
Alumina .......... 00 ••••••• 0.0.0 ••• 0. o . 0 •••• 0 00 •• 0.0. .49 
Iron oxide ... 0 0 0 • 0 •• 0 0 0 •• 0 0 •••• 0 •• 0 • 0 0 0 • 0 0 0 0 0 ••• 0 • • •• 7.41 
Lime .0 ••••• 0 •• 0 ••••••••••• 0 •••• 0 •••••••••• 0 ••• 0 ••••• 0 .0 

:lrbonic acid 0 ••••••• • • 0 ••• • •••••••••• 0 ••••• 0 • • • • • • •• .09 

V h n the iron o~ id in the ementing material is a limonite or 
11.'d1' form, the olor of the sandstone i a buff or gray. Ledge 
of u -h tone ar mor . mmon than the brown vari ty, and ar 
\\. II fitt d for bridO'e f un dation r taining walls or, when of th 

,t quality, f r fr nt of busine block 0 The e buff and gra 
vari ti of the Man fi ld and. tone have b n quarried at and near 

illiamsport and} j kapoo, Warren ounty; Atti °a Rob Ro, 
t 11 Bluff, Hillsbor , v\ alla e an I wher ill ~ onntain unty' 
ui n, Judson and , v ral different localities alon 0' Ra oon and 

, uO'ar creeks in Parke County and at num rous ,mall quarri s 
throughout the ar a farther outh. V\There the l\1an fi Id and: ton 
o curs of a homoO' n 0 textur and fre from impuriti s it wW 
furnish a tone f up ri r quality f r buildinO' pup , 

Knobstone andstones.- The Knob tone ro 1< of In liana 01TI-
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prise one of the uppermost members of the 1\1is i sippian or Lower 
Carboniferous formations. They form the urfa e rocks over a 
trip of territory three to 38 mjles in width ext nding from the 

Ohio River southwe t of Jew Albany in a w st of north direction 
to a point a few mile south of Ren la r, Jasper ounty. In 
entral and "outhorn Indiana the O'l'OUp may be divided into (1) 

the New Providen e shales at the ba e or ea tern ide, overlain by 
(2) the Upper Knobstone hale and (3) the Knob tone sandstone. 
The two shal will be mentioned on another page under the head 
of lay" to whi h they properly belong. 

'rhe andstone of the Knob tone group ha been exten ively quar­
ried at River ide and Indep ndence, near Attica, Fountain County. 

mall quarries to supply alaI demand have been operated near 
Ra oon and Bainbridge, Putnam County, and at everal points in 
Brown and western Jackson counties. 

The stone at Riverside is very fine grained. It takes a mooth 
finish and is light blue or drab jn olor, and well adapted for deli­
cate arving and ornam ntation. It has a crushing strength of 
6,000 pounds per square in h and a chemical analysis shows its 
per entaO'e omposition to be: ilica, 93.16; alumina, 1.60; iron 
oxi e, 2.69. It has been largely used at Lafayette and neighboring 
towns. 

In general, the Knob andstone is n t a very durable buildinO' 
tone, especially in the pre~ ence of moi ture, and hen e is not well 

adapted to foundation and bridges where it has b en too frequ nt­
ly used. In the wall of buildings above the foundations, or a 
trimmin O'S for brick or stone buildings it is quit serviceable if 
quarried and selected with some care. It ha a TIn O'rain and O'en-
rally uniform color, either yellowish buff, a O'en rally found in 

the top layers, or a blue gray in the deeper unoxidized layer. The 
finene s and evenness of grain, the uniformity in olor the ea 
with which the stone can be cut and carved are all stron point 
in it favor a a building stone. If the tone is s Ie ted with care 
and quarried and dres, ed with proper pre autions and laid in 
proper position in the wall, it can be used safely and 'with good 
architectural effects. 

Coal Measure Sandstones.-In the upper Coal Measur s over­
lying or at a horizon above that of the Mansfield sandstone, are 
several beds of andstone which are extensively quarried in th 
coal bearinO' countie of the State. In composition these Coal Meas­
ure sandstone are finer grained than the 1\fansfield sandstones and 
the cementing matrix is more complex, being composed of a mix-
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ture of clay, silica, decaying feldc;;par and iron oxide. These stones 
are buff, blue or O'ray in ('0101', and have proven durable wherever 
used. The largest quarrie are at Worthy, Vermillion County, and 
Cannelton, P rry ounty. The tone from Worthy has been used 
xt n ively in hi 'ago f I' "vall fronts and trimming an 1 from 

it publi buildin in ' v ral town in Illinois have al 0 been built. 
The olde t and larD' t and tone qnarries in th State are those 

n ar annelton. Th tone varie in color from a lemon yellow to 
a light or dark gra~r . Its per 'entage omposition is as follows: 

iii a 96.1 ; iron oxid 1.56; alumina .54; lime, .15. It has proven 
very durabl but its 0101' i not an attractive one for fine buildings, 
owing to the iron oxide", eathering to a rusty yellow tint. It has 
been ext n ively u ed for building purposes at Cannelton; in the 
10 ks on the canal at Louisville, Kentucky, and on the Green 
River Kentucky; and for wharves, retaining walls, etc., at many 
pIa s along the Ohio River. 

Other depo its of andstone which have been quarried on a small 
, ale, oc ur near Ro kport, West Baden, Paoli, Brazil Coxville and 

ovington. Some of these, as well as many hitherto undeveloped 
'1 posits, are sufficient in quantity and in quality suitable to merit 
the careful attention of apitalists in search of good investments. 

Sandstone for Whetstones and Grindstones. "'-Certain sandstones 
in Orange and :l\1artin counties have 10nO' been used in the manu­
facture of abrasive materials. Two grades of whetstone rock are 
u ed. One, known as the " oarse whetstone bed," i a portion of 
th upper Huron sandstone, whi h occurs 1n massive beds 20 to 35 
feet thi k. Of this, but flv or six feet is uitable for whetstones. 
Thi i a white oars O'rained, friable sandston, free from iron 
nodule and on I' tion and which under the lens re embles loaf 
ugar. It oc Ul'S in quantity along the vall . of Fr nch Lick Creek 

in Oran e County. After being' blasted out of the ledge in blocks, 
thi coarse sandston is aw d into slabs the thickness of the finished 
whe tone usually by a gang saw operated by horse power. The 
\Vh t tones made from it are well adapted to produce a harsh 
oar e O'e. and ar larO'ely used for shoemakers' and fishermen's 

knive . 
'1'h Hino 0 tan or fin -graiJ)cd whet tone 1'0 k is found in a 

b d abont 25 feet thi k. whi h mpri a portion of the :Man -
firld sand. tone anel 0('('111'. from 60 to 100 f t above the bas of 
jlJ ( t formation. It i. fonn mo. t abnndantl northw. t of Fren h 

$For a detailed account of the Whet tone and Grindstone rocks in Indiana e the pap r 
by E. M. IGndle in the 20th (1895) report of thi Department. 
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Lick in the n rthwest rn part of Orange ount, and aloDg Lh> 

outheastern marO'in of Martin County. All the op rat d quarrie 
are in the former ounty. This stone varie much in 0101' the best 
grades being creamy white. It is composed of very fine quartz 
grains which average about .02 of a millimeter in diameter. Most 
of the whetstone from it are manufactured at small mills situated 
near the quarries and run by horse power, though one or two steam 
power mills are operated. Since the whetstone rock occurs in thin 
layers, these mills are chiefly used in grinding the whetstones smooth 
on a rub wheel. 'rhe whetstones made from it are chiefly "slips,' 
axe stones, glass makers' files, hacker stones, etc. They bring a 
much higher price than those made from the coarse-grained whet­
stone rock. 

But few grindstones are at present made in Indiana, although 
sandstones which are capable of making a fine quality of such 
tones occur at a number of localities in western Orange, north­
astern Dubois and southeastern Martin counties. About 35 year 

ago grindstones were made extensively in this region and sold 
throughout Indiana and adjoining states. As the work was done 
by hand and there was great lack of transportation facilities, the 
indu try gradually dwindled until only enough are made to sup­
ply the local demand. 'rhe Orange County stone is just as good, if 
not better, than that used at Berea and Amhurst, Ohio, where the 
leading grindstone industrie of the world are located. 

Both the Upper and Lower Huron sandstones, and also the l\lt:ans­
field andstone, afford an ablmdance of good grindstone" O'rit" at 
many 10 alities in the three counties above mentioned. The French 
Lick and Jasper Hailway now building will soon be ompleted, and 
will furni h the long needed transportation facilities. It run 
through the center of the region furnishing the grit, and there is 
therefore no reason why several large steam plants for making both 
?,rindstone and whetston s would not prove a profitable investment 
in thi~ region. 

LAY AND CLAY INDU TRIES.· 

The lay of Indiana rank in valu next to coal and p troleum 
amaDO' the natural r source of the tate. A dozen year aO'o the 
term "shale" was almost unknown amonO' such resources. Thos 
great b ds of oft blu -O'ra.· thin-layered ro k which 0 " ur over 
va. t ar as in th ·coal bearing connties were then looked upon as a 

.For a. detailed paper on the Clays and Clay Inriustries of India.na. see pp. 13 to 657 of the 
29th (1904) report of this Department. 
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wholly valueless nuisan e, which had to be removed or tunneled 
through before the underlying veins of coal could be reached. To­
day the smoke is poul'ing forth from hundreds of kilns where these 
shales are being burned into sewer pipe, hollow block, conduits, 
paving brick, pressed front and ordinary brick, drain tile, etc. It 
is only within the past t n years that capitali ts have come to 
realize to ome ext nt the va t po ibilitie whi h the clays and 
hales of we tern Indiana pre ent for manufacturing purposes. 

Even yet but few of the main deposits are being worked, and there 
i room for five times as many factories as are now in operation. 
During the past five years all factories have had many more orders 
than they could fill and, on account of the rapid advance in the 
pri e of lumber, the future of the clay industry is a most promising 
one. 

Not only have the Carboniferous shales been proven in the high­
est degree suitable for the best of vitrified wares, but the Knob­
stone shales, whi h were accounted even more valueless than those 
of the Carboniferous age, are in several places now being utilized 
for vitrified, pressed front and ordinary brick, and in three of the 
large t factories of the State a the clay ingredient of Portland 
cement. The factories now utilizing them are but the pioneers or 
forerunners of many yet to be; for these hitherto ignored Knob 
shale po sess almost unlimited po sibilities of service for practi­
cal use. 

At the present time Brazil , Terre Haute, Clinton, Veedersburg, 
Crawfordsville Montezuma. ayuga, Hobart and Porter are the 
prin ipal seats of clay industries in the entral we t and north­
western parts, while important factorie are located at Brooklyn, 
Martinsville, New Albany, Huntingburg and Evansville in th 
center and southwe t. In the ea tern half of the State there ar 
few, if any, clays suitable for other purpo es than ordinary brick 
and drain tile. 

Each of the prin ipal la e of clay in the State will now be 
taken up in ord r and it di tribution and u es briefly stated. 

Kaolin of Lawrence and Martin Cottnties.-The purest lay in 
Indiana is th kaolin of IJa"wr n e and Martin ounties. The best 
grades of it ar pure white and show a chemical analy is of 98.61 
per cent. silicat of alumina and but 1.47 per cent. of fluxes. The 
poorest grades are y llowi h brown in olor, but even they contain 
no more than thr e r cent. of iron oxide and but 5 or 6 per cent. 
of all impurities combined. 

The great drawba k to this kaolin is its lack of plasti ity. Other-
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wise it would b in every way uitable for the best O'rades of por­
celain ware. It i however, suitable in the highe t degr e for th 
manufacture of alum alt for the sizing of the finer grades of wall 
and letter paper. Its refra tory properties are al 0 v ry great, an i 
for that rea on, if mixed with a small percentage of the under­
cla s of the nearby Coal IVIeasure to render it more pIa ti it can 
be used for makinO' the finer grad s of r fra tory wares, uch 
retorts, gla spot , O'la stank et. Ground fine with a bond clay 
and pre ed dry it will make the hi he t grade of fire bri k. The 
best flint lays of Ollio and Kentu ky from whi h th hiO'h O'rade 
r fra tory produ t of tho c tntes are made ar like the L':nv­
l' n e County kaoUn wholly non-pIa ti , and hav to b mixed with 
a pIa ti under-clay before tbey an be burned into fire brick an] 
imilar produ t. Recent experiments have proven this kaolin also 
uitable for makinO' a filler for furnitur and buO'!lies; f r cosmeti 

and for ultramarine. 
t the larg t known depo it, four miles north of Huron, Law­

r n e County thou and of ton of this purest of lays an be s en 
omprisin 0' a tratum fi e to 11 feet in thi lmes ; yet . ince 1 91 

not a pound ha be n put to use. The deposit is not a 10 al on 
ov rinO' a f w r l' a re but square mile as evin ed by out­
rop whi h are known. Th re i enouO'h in iO'ht in the mine at 

thi one d po it to last an averaO'e fa tory a hundred year and 
not one one-thousandth of it has been exposed to vi w. There it 
Ii a great mineral re ouree of untold value, unworlyed un­
utilized. awaiting only the coming of enerO'y and apital to mak 
it up into many kinds of produ ts whi h are now brought into our 

tate from di tant lands. 
Fire-Clay of Vermillion Co'u,nty.- Next to the kaolin in purity i 

th fue- lay of Vermillion ounty, found just west of Montezuma 
and north of Hillsdale in th hills bordering th Wabash River. 
It i a whitish sili ious under- lay howing 9 .24 p rent. of lay 
ba e and and and but 1.79 per cent. of ftuxe . 

From this it will be een tbat the lay i of high refra tory grad , 
and moreover very pure. It ontains Ie fluxe than any plasti 
tmder- lay so far di {' vered in Obio and la ks but .02 per cent. of 
bein a pure as the Min ral Point flint lay of that Stat whi h 
i laro I, d in making hiO'h grade r fractory materials u h a. 
ala.. pots and kindr d produ t.. Th only obje tion t til fir 
bri k made fr ill thi lay i that for om purpo they are too 
friable, or a. il. (,rumbled. This i due to the mall amount of 
bondina material pre ent and an be readily over orne at any time 
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by mixing with a mall per cent. of a more plastic high grade un<ler­
-lay, u h a ur at Me a and many other points in the coal 
ar as to the outh. In Ohio, non-plastic flint lays constitute the 
body mhtur f all th r fractory wares made in the State, but it 
i 11e 'es ary to u pIa tic under-clays with all of them to act as 
a bond material. 

'l'he V ormillion ounty fire-clay 0 ur in a tratum five to seven 
fc t in thi kne whi h underli an area a mile or more wide, ex­
tendinO' fI' m Hillsdal almost to Newport. Coal of good quality 
both ov rll sand und rlies the fire- lay the latt r outcropping on 
the id of the ravin . It is at pres nt worked by ix ompanie 
who e plant ar I cated alonO' the C. & E. I. Railway between the 
pints mentioned. Four or five of the. e grind and ship larO'e quan­
titie of th und r-clay l' c iving therefor an average of $1.25 a 
ton on board the ars. Thi is used for making mortar for laying 
and setbng th part of kilns for rock and adamant plaster, for 
lining ladles an 1 making molds, and many other purposes. 

Fire-bri·k rna 1 from this lay by the Burns & Hanco k Com­
pany of West l\fontezuma have been used for years in the iron and 
ste 1 furna e at BirminO'ham, Alabama; Atlanta, GeorO'ia, and a 
far w t as 1\1[ontana. and the Illinois Steel ompany at outh hi-
a 0 uses larO'e quantitie of both the brick and the unburned clay 

a. a bning for their furnaces. The six-pound fire-bri k sell for 
$12.00 p l' thou and, and other sizes by weight at the same propor­
tion on board the ears at the plant. 

A number of sites are yet available where large plants can be 
located for th manufa ture of this lay into many kinds of re­
fractory produ ts. Taking jnto consideration its quality and the 
fa('iliti, f fn 1 and transportation there i room for an investment 
of larO' apital in it development with the assurance of a hand­
. om profit in the future. 

]iotl rs' Clays.- Potters' day. of O'ood quality are found in ~ 

rnmber of 10 alities in the oal bearing counties; notably near 
Huntingburg. DuboiR County' Cannelton Perry County; Loogootee 
~lnd ,hoals fartin Count:'l . Clay City, Poland and Brazil, Clay 

ounty; oal Bluff, Vigo C unty' Annapolis Parke County, and 
, tone Blnff. Fountain County. All of the e depo it have been 
t sted in a c:;mall way in manufacturinO' pottery for the local mar­
ket.;; and all have given excellent satisfaction. 

rrhe b t known deposits and the ones h retofor most extensively 
worked are those at HnntinO'burg and Cannelton. The lays from 
these two points show tb presence of 95.16 per cent. of clay bas 
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and and, and 5.20 p rent. of flux.. The av raO' analy es of 
t he ·la . . u. ed in the great potteri s at kron and Zan ville, Ohio 
giv 94. 5 p r . nt, of lay ba and an I and 4.54 p rent. of 
fluxes. The pott l' ·la) of Indiana ar thu ho\\ II to be as O'ood 
as tho of hio and th fu I uppl an transp rtation fa iliti 
are in many localitie , better. 

'I'll d po it at IIuntinO'bur is known to nnd rli e an ar a on 
mile wide and thr mil 1 n betwe n HuntingburO' Rnd Holland 
and it al 0 oe ur, in qnantity north and north a t of the former 
place. It j a . oft, ljO'ht Tay pIa. ti mat rial fr fr ill all gr it 
and impuriti s' and a hjO'h O'rad lay in every parti n iar. Bide 
stonewar ,it ·an b made into t rra ('otta weI' pipo h 110w bri k 
and all kind of hollow vitrifi d ',ar . For a numlL r of year 
larO'e quantiti of it have be n "hipp d to potters at Bvansville, 
N w A]ban LouisviJl and other point. alol1O' the South rn Rail ­
wa,v, and for tw nty- n ~ ar it has been n. ed in a pott ry at 
Huntin 1rbllrg. The b d run five to ven f t in thi kn SS, and thv 
clay at pr s nt brio p' ] .2 per ton on board th ·ar. The ton­
war made from it at IIuntiocr1.mrO' and Evan. vi lle is tronO' dur­
abl and tak an xcell ot O'laze. It doe n t air- rack in dryinO' 
r in oolin aft l' beion' r mov d from th kilns. 

A g od lip la for n'lazing p ttery 0 ur in abundance alonO' 
Ro k Run four an I a half mil \ e t of Ro kvi11 Parke County, 
and another d p it whi h ha. be n r ·ently put n th marl\('t iC) 
found alon er th t. 0 ph River ju t we t of Elkhart. 

Und 1'-Clay and hales of the foal-bearing Connties.- _li ll ion. 
of tons of shal and und r- lays w 11 fitt d f r making th b s 
grad s of vitrifi produ .t., exi. t in the al b arina' r unti . of 
Indiana. The e lao s li e in the close t proximity to th fn 1 n (: -
~ r;v to burn them; the hal imm diat ly over lying, an l th nn] r-
(" l[l .v~. a th ir name d n t underlying th ins of coal. 

T}l relation of th 1mcler-clays to th oal h w plainly that th 
form r r may b r crardec1 a having' fonned th . oils of the ancient 
Carbooif ron. marshes and that from th m , pranO' that luxllrian 
Y(lO'etati n "hleh in tim wa hanged into oal. 'l'he und r- In., 
th n. ar the mother soil. of the oal am. Th y ar u nally from 
on to · ix f et in thi 1<n08 .. and compo d of a oft. homogenou 
('hl.~r. whiti h or 0Tay in rol r, highly pIa ti and, wh n uffi i ntlv 
fr c from th fltu.incr el m nt , apabi of with tanding in aI'€'­
markahl d ~r the a ti n of h a. 'l'he ('la. ar best fitt d for 
thp. maldng of. w~r pip ) onnni ,drain tile. flu 1ini11O', himn y 

top, holl ow huilding blo k. fireproofing, and all hollow product. 
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of similar grade. Of the wares mentioned th wer pipe, conduit 
and hollow building brick are vitri .fled in the making. The others 
are burned at a lower temp ratur , generally for horter time, an 
are not salt-O'la7.ed a are the vitrified product. A number of 
large factorie in th tate are ngaged in making these ho110' 
ware, and have proven by y ars of pra tical experien e that th 
under-clays of the Coal 1\1 Mures furni h a raw material whi 11 
an not be exf. 11 d for that purpo . 

The blue, drab and O'ray shales omprise the 0-1' ater part of the 
'toal .:. Teasure r oks of Indiana, an 1, taken a a whole are the most 

valuable clay deposits oc nrriner in the Stat. 1'hey ar not los-
1y related to the trata found aho or below th m and their thick­
ne and ompo ition varie exc:ee liDrrly and is dependent entirely 
upon the hara t l' and sour e of tho e stream of water which 
flowed into th old lake. in whi h th hale w r" formed. 

When fr hly expo 1 th e cIa shales are u nail,' hard an 1 
tough and mol' or Ie ma. iv , l' quirin er to be blasted or work d 
mu hath eminerly harder rcclY

• A 0 n a expo ed to th 
w ather th often and rumbl into a rna. of more or Ie pIa ti· 
lay. Thi i ommonly called" lacIdnrr," more properly "slak-

inO'." orne. hale. when w athered, divide into thin flak s or 
1 av wh n they arc all de, £S. ile shale." Oth l' break up 
more or less into little cubes. Of these two, the latter are generally 
mol' uitalle f l' maki::: ,'t' clay ware. The v ry plastic hal s oth r 
thjners bein er equal are best adapted for making toneware ann 
s Vi l' pipe' th se f moderate pIa ticity find their appli ation in 
the manufacture of paving bri k while the lean or and one ar 
used m tly for d1'Y pres 'ed and ommon bri k 

The arrrilJa ou or layey hales, in which laye material ( i1i­
at of alumina) larer ly predominates, are usually drab or blue in 
olor. th urrh y lIo\ and buff shade..; are not of uncommon oc ur­

r n e. They ar almo t free from 'c grit" and are often oft and 
un tuou or rrreasy to the touch. In the country they are almost 
univer all, lmown as "soap tone " but this term riO'htfully be­
l 11,.., to th mineral steatite or talc a mao-nesian silicate which do 
not 0 cnr in Indiana. Sometimes, however, the shale are quite hard 
and tOllO'h yi Iding but little to the pick and l' <1uiring the use of 
xplosives for th ir rem al. But whatev l' th ir haract l' when 

first mined up n exposur to air rain and fr t th y quickly disin­
lC'grclt jnt of, pla tiC'. fin -grflin d lay. of larO' omm rrial im­
p rtUllC' . 

'fhee shal are rno t u. efnl for the makinD' of vitrified and oth l' 



KNOB TONE SHALE OF INDJ N A. 47 

brick. No mor durable material for the making of pavements can 
be u ed than vitrified brick, provided sufficient care be taken in the 
structure of the foundation upon which the brick are placed. uch 
a pavement comes nearer than any other to a typically perfect pave­
ment, i. e., one which is reasonable in first cost; low in cost of main­
tenance, and ea y of repair; durable under heavy traffi with rea-
onable freedom from noi e and dust; free from de ay, water-proof 

and non-absorptive; of low tractive resistance and furnishing a good 
foothold for horses. The making of paving bri k is an industry 
yet in it infancy in Indiana, for the time will come, and that before 
many year, when not only the street of ev ry town of two thou-
and or more inhabitant within our State will be paved with bri k, 

but also many of our country roadwa s in tho e regions devoid of 
gravel and other road material. 

On January 1, 1907, there were in Indiana i large factorie 
using Carboniferous shales for making paving brick, while 13 
other, among whi·h are the largest lay-working industries in the 
State, were making hollow wares from either the hales or the 
under-clays of the Coal Measures. These do not in dude numerous 
factories making stoneware, drain tile, building brick and many 
other products from the shales which a dozen years ago were prac­
tically unused and despised. 

Undeveloped deposits of shale and under-clay which offer prom­
i ing sites for great fa ·torie are so numerous in the coal-bearing 
counties that space 'an not here be taken for their enumeration, 
and partie interested are referred to the Twenty-ninth (1904) 
Report of this D partment, where th advantages of each are set 
forth in detail. 

hale of the Knobstone Area.-As already mentioned, the Knob­
stone area ompri es a ' trip of territory three to 38 miles in width, 
extending from northwe t to southeast near the center of the State. 
Its ea. tern or ba al division, lmown a the New Providence or Lower 
Knobstone shale will, wherever it i exposed, be found suitable for 
paving brick, pre sed front and ordinary brick and the clay in­
gredient of Portland cem nt. When properly ground it become 
pIa ti enough to form a good s wer pipe clay, but when utilized 
for that purpo e. ome diffi ulty is experienced in glazing the ·prod­
u t. Oth rwise it i of ex ellent qualit.. It i already beinO' util­
ized on a large s ale at New Albany for the makinO' of both ordinary 
tiff mud and dry pressed brick. 

The middle divi ion of the Knob tone, known as the "Upper 
Knobstone shale," consists of a series of soft, light gray or greenish 
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hales, whieh val',\' in ompo~ition from soft -lay shul towunls th· 
bottom to aD ilUpul' fin -grain d and ton at th top , It has 11 

thiclme of 200 t 250 f t and ext nds from the Ea t Fork of 
White Hiv I' in Ja k Oll 10un( north to R n elaer. At Blue Lj ~k , 

J a k on unt thi Upp I' Knob tone hale i quarried in quantity 
and hipped to Mit h 11, where it i u ed as the lay ingee:licnt of 
Portland m nt at the two large factories of th Lehigh PortJanc1 

ement ompany. 
rrhat th 'am hal i in every way nitable for brick ma:<ing is 

rov n by th Pl'a_ti ral u of it at the laro plant of the Adam 
Bri·k Company, at :Martins ille :Morgan County, where 40,000 
ordinary ft mu 1 brick are made from it ea h working day in th 
. ' ar; and at raw fords, ill , l\(ontg m ry ounty, wher from it 
th ame D umber of tiff mud pa in 0' blocks ar made daily. It i 
probable that thl' upp I' Knob tone hale will in many places bv 
f UD too leali' to b made into ewer pip~ an 1 lrain tile, though 
at Brooklyn, :Morgan Count , a larO'e factory for making <ll'ain 
tile from it has been in su essfulop ration in e 1904. By mixinO' 
two parts of the hale with one of a more pIa tic clay, such as one 
f the und r-clay of th oall\lea Ul' s it will, 'without doubt, make 

the be t of u 'h product. 
In 10 atino• a large fa tory for lay produ t in any part of the 

Knob ton al' a ~are should, of 'our be tak n to ele·t a 1 calit. 
\\'h re th 'hal i not too sandy and has the proper compo ition. 
'Ih n with a man in harO'e who i exp rien ed in manipulatinO' and 
burning ·la Vi are, a good, if not better, produ ts an be mad" 
from the Knobstone hales a from the more ,;videly known ar­
boniferous hal s whi h have come into uch extensive use during 
the past decade. 

Clays for Terra Cotta Lumber.- In the northern third of th 
tate near Brook, ewton Count ; Hammond an Hobart, Lake 
ounty; Chest rton, Port I' ounty; l\ifi hiO'an ity South Bend 

and other points, are xten ive depo it of a iIt or marly lay 
which i p nliarly £itt d for th making of terra otta lumber. 
The clay were depo ited in ba s lake or harbors, in till water, 
l\1u h (( rock flour" ontaininCf a larg p rc ntaO'e of kaoEn wac:; 

proc1u ·ed by the pa sinO' of tho> gla ier ov I' b d, of h:tle. Thi 
\Va h ld in u p n ion b. th gla iaI . tr am and finally dep~sjted 
in the bay and lakes of that epo h. The"e marly claJ s are, in creu-
ral composed of very fin err,ains and ar usually in thin layers. 
eparated by a coatinO' of and. Th y contain a large per entagr 

of fineJy disseminated lim and magn€'siulll carbonates, and for that 
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reasOll products burned from them are usually 'ream colored 01' 

whitish in hue. 
The terra cotta lumber for whi h they are principally used is 

made by mixing one part of sawdust with three parts of clay, and 
then forming a hollow brick a foot square and two, four or six 
inches in thickness. After burning, the ware is left very light and 
porous, but strong and wholly fire-proof. It can be sawed like a 
pine board, is easily penetrated by nails, and on it plaster can be 
spread without intervening laths, or to it wooden finishing can be 
readily united. It is coming into rapid demand for wall partitions 
in fire-proof buildings. Floor arching, wall furring, olumn and 
girder covering and under-roofing to which slate or roofing tile can 
be nailed, can also be made of this same porous material. One 
factory has been making these products at Hobart for 20 years, and 
the average profits of the' owner have been $20,000 or more per 
annum. Capital invested at any of the points mentioned will realize 
a handsome profit in the making of porous fire-proof products, the 
demand for which is increasing every year. 

Clays for Ordinary Brick and Drain Tile.-Clays suitable for 
burning ordinary building brick and drain tile occur in quantity 
in almost every county in Indiana. In the northern and eastern 
parts of the State they are largely of drift origin, and some care 
has to be taken to choose those free from limestone pebbles. 'rhe 
surface of a large area in southwestern Indiana is covered with a 
very fine grained, clayey buff or brown silt, known as "common 
loess, " It ontains but a small percentage of lime, rarely effer­
vescing with acid. Lime pebbles are very scar 'e, and where found 
are generally of small size. Other pebbles do not occur eX 'ept 
where the sheet of loess is so thin that roots penetrate to the under­
lying drift and, on the felling of the tree, pull the pebbles up i ot 
the loess. Being very uniform in composition and free from for-
i('l'n impurities, the e common loess clays are much better suited for 

ordinary brick making than the pebbly drift clay. of other ection 
of the State. 

Within the past few years large factories have been erected near 
Cayuga, l\Iartinsville, l\Iontezuma and Brazil for making ordinary 
bric:k from shale. These factories have been sucres ful from the 
start, and in 1906 ould not upply the demand for their output. 

The following table, extracted from the Annnal TIeport of the 
'Mineral Resources of the United tates for 1905. shows the value of 
the lay produ ts of Indiana for the ix year, 1900 to 1905 in lu­
sive: 

.. ' 
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LA PROD CT OF INDIA A, 1900-1905. 
- --- -

PRODUCT. 

I 
1900. 

I 
IPOI. 1902. 1903. 1904. 1905. 

Brick. I I 
Common-

Quantity . . ...... . .. 274.383,000 315,966,000 305, 233, 000 294,890 000 294.409, 500 279,073,000 
Value ...... . ..... ... 11.391,873 11,624,133 11,71~~ 11,697, 190 11,72~~~~ 11,~~~ Average per M. . . . . . . IS. 08 IS .14 $5.76 

Pressed-

~~~t.i~ .. : : : : : :: :: : : 
19,084,000 27,293,000 24,866,000 24,742,000 29,606,000 22,212,000 

$172,752 234,775 215,202 232,487 1240,670 1231,353 
Average per M ..... .. 19.05 $8.60 $8.65 19.36 $8.03 I1Q.42 

Vitrified-
Quantity ... . . . . . . . .. 30,326,000 31,468,000 45,933,000 47,864,000 49,305,000 43,573.000 
Value . .. . .... .. . . .. . 1331.276 ~1320b221 S4419~t 1482

6
967 $545,721 $474,600 

Average per M . . ..... 110.92 11 .18 11 .09 111.06 110.89 
Fancy or ornamental, 

• value ........ . ... . . . . $7,310 $8,160 110,398 • 115,520 
Fire, value . . .. .... . . .. . $40,976 $51,526 $66,725 $115,526 $1~,760 $163,728 

Drain tile, value ... .... . . . $674,602 1772,241 $807,516 1,014,706 11,02 ,571 11~,691 
ewer pirn, value . . . . . ... . $279,719 1253,626 1311,223 1363,212 $417,260 ,680 

Fireproo ng, value ..... ... 1116,581 $91,081 $342,854 . "1463;082' 1165,000 1393,985 
Tile, not drain, value ...... 1343,985 5478,130 $579,896 1450,000 • 
Earthenware and stone-

ware, value . " .. .. .. . .. $48,544 $54,371 $28,780 $73,160 $88.780 174.462 
Miscellaneous*. value ..... . $450,732 1578.190 5769,260 11,252,295 11,300,500 11.817.482 

Total value . . .. . . ... . 13,858,350 14,466,454 $5,283,733 $5,694,625 56,085,424 16,499,573 

-- ----
*Included in miscellaneous are ornamental terra cotta, yellow and Rockingham ware, C. C. 

white graniteware, sanitary ware, porcelain electrical wares, glass pots, hollow building block, 
conduits, and all products not otherwise clas Hied. 

Although the above table shows a steady growth in the annual 
value of the clay products of Indiana, yet, taking into consideration 
the clay resources, the cheapness of fuel and the transportation 
facilities of the State, the output is not what it should be. There is 
room for five times as many clay factories as now exist without 
over-crowding or overdoing the business, for the number and variety 
of clay products is increasing at a marvelous rate, while the growth 
of the country and the rapid disappearance of the forests is ever 
widening the demand and opening up new markets. 

CEMENT RESOURCES. 

PORTLAND CEMENT. 

No mineral industry in the United States has grown more rapidly 
during the last fifteen years than that of the manufacture of Port­
land ement. In 1890 there were but sixteen plants making such 

ment in the United States. Their output was but 335,600 barrels, 
while 1,940,186 barrels were imported. In 1905 the number of 
plants in the United States had increased to 89 while their output 
reached the enormous total of 35246,872 barrels for the year. 

Portland Oement Indtlst'ry in Indiana.-While the making of' 



Plate Ii. 

-. 

Illustrating the Use of Portland Cement in Elevating Railways. 



52 REPOHT OF TATB GEOLOGl T. 

Portland 'ement has not reached the prominence. it should as nme 
in Illdiana the indu try i in reasing year by year, and promises 
mu ·h for the future. In 1901," when a report was issued by thi. 
Lepartment showing the location of the raw materials suitable for 
su h ement in many portions of the State, there were but two fac­
tori ~ in operation. These have since been much enlarged and four 
additional ones have been erected, which are to-day actively en­
g:l:r~d in tnrninO' out the finished product. In addition, two fac­
t.orie were built durinD' 1906, while others are being promoted. The 
total output of the operating factories in the State for the year 
la06 was 3,867,427 barrels, valued at $4,947,180 at the plants. The 
En torie now in operation or which will soon be installed, with thei r 
location number of kilns, daily capacity in barrels and form of 
arbonat of lime and clay nsed, are shown in the following tabl 

rrh first even are now in active operatio'n. 

PORTLAND 'EMENT FACTORIES OF INDIANA. 

~:\MF. OF FIRM. Location. 

I ,'andusky Portland Cement yracuse, Kosciusko 14 

Wabash Portland Cement t r 0 h, Lagrange )0 Co. I County. 

Co. County. 
Lehigh Portland Cement Mitchell, Lawrence 18 

Co. County. 
4 United, tates Cement Co. Bedford, Lawrence 

County. 
niversal Portland Cement Buflin~ton, Lake 16 

Co. County. 
Louisville Cement Co..... .. ..peeds,Clark County 

7 Art Portland Cement Co. 

tandarn Portland Cement 
Cr 

Kim mel, Noble 
County. 

Charlestown, Clark 
County. 

f~ I Form of Carbonate 
>,l1 t:: of Lime. 
~~~ 

Form of Clay. 

o 
- - ------ - ----

1,800 Marl .. ......... "'1 ilty clay. 

1,500 Marl. ..... . .. .... "1 Drift clay. 

5,000 Mitchell limestone . .. Knobstone shale. 

1,200 Bedford 00 lit i r Knob~lone shale . 
limestone. 

4,500 Nlagaralimestone"' l lagfrom , IeI'I 
Works. 

700 Jeft'ersoO\'il!e lime· Knobstone shale. 
stone. 

250 I Marl. ............ . . Carboniferous 

300 Jeffersonville lime· I Knobstone :~:::. 
stone. 

Ingredients of Portland Cement.- Portland cement is made from 
( arbonate of lime and clay-about 78 per cent of the former and 
22 of the latter- intimately ground and mixed and then burned int 
a -linker and r ground. The burning is mostly done in rotary steel 
kilns, 60 to 0 feet in length and five to seven feet in diameter, 
"hi r·h are et at a sliD'ht incline: so that the "slurry" or mixtur 
of carbonate of lime and clay will pass slowly from the upper or 

*The 25th report, i sued in ,Tune. 1901, contained the following articles relative to the sub, 
ject: "Portland Cement; Its Manufacture and Use." by W. S. Blatchley; "Lakes and Marl 
Deposits of Northern Indiana," by W. S. Blatchley and Geo. H. Ashley; "Oolite and Oolit\~ 
Stone for Portland Cement M.anufacture," by W. S. Blatchley. 
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ta k end to the lower or fire end. Into the latter nd the fuel­
now mostl dried and powder d bituminous coal-is forced with a 
blower and burn 'with a very hot flame similar to that produced by 
natural or other ga. From th low r end the linker, the ize of a 
walnut or maIler em rge. 'fhis is then erround to a fine powder 
in eith r the Griffin or th r ball and tube mill , from which it 
emerge a the ement of ommen . A plant with an output of 
500 barrels dally ompl te with rna hin ry up to date, will co t ap­
proximat ly $200,000 while one with a capa ity of 2,000 barrel 
ost $550,000 or more. 

The arbonate of lim u ,d in the produ 'tion of Portland m nt 
either marl or limeston. Both of th e forms oc ur in gr, at 

abundance in Indiana' marl of x ell nt quaEty beinD' found only 
in th north rn third of the tate while the lime tones abound in 
the southern half. 

Marl {01' Portland fement. - i\larl, or 'merl" a it is commonly 
aIled in the countr~ i a soft, earthy material, composed prin­

cipally of an amorphou form of carbonate of lime. It o~curs only 
in or about the margins of lake or mar hes, either pr ent or ex­
tin ·t. In olor it varie 'with the per entage of impurities which 
it contains. In the wet or damp state in which it occurs in lak 
or mar he~, it ran er s from a mllky white throuCY'h val' ing shade 
of browni h-y llow to a dark bruwn which ma finally grade ov r 
or mrrO'e into the ov rlyin or adjac nt ITl'. ,:: !:. After exposur 
to the air a short time a w t marl that at fir -,t may seem almost whit 
turn' a bluish or drab olor, on a ()unt of som chemi al chaner 
whi h take place. In dryin er the olor of marl tend to light n 
again but seldom o' t b yond a light dove color and is g nerall 
a d ided drab runninO' from a 11erht drab to a late color. Th 
pur r forms howev r when dry are white or lierhtly ream olor. 
The grains or parti Ie. compo ing th dry mass ohere v ry loosel. 
and vary in size from coar ely granular to fin powder. 

A careful stud of the deposit of marl in northern Indiana, 
made b, thi D partment in 1899 and] 900, I d to the following 
·onclusions reO'arding its oriO'in: 

Fir'st.- That the marl depo its of Indiana have been formed in 
th3 till waters of lake now in existence, or in former lakes, now 
extinct. 

econd.- 'l'hat th original our e of the marl materi.al is th 
{Ill ial clay in the re ion ", urroundiner the lakes. 

Thir'd.- That the d po ition of the marl is cau ed by the loss of 
.;<:trbon di-oxide from the sub-aqueous spring waters which bear the 
marl material into the lakes. 
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FOU1'th.- 1'hat the 10 s of this arbon di-oxide is for the most part 
eau ed in three way, viz.: 

(a) By the increa e in temperature of the incommO' spring 
water. 

(b) By the decrea e in pre sure as the pring wat r rises to 
th urfa e of the lake. 

() By the a tion of diff I' nt aquatic plant in ab tra ting th 
'arbon di-oxide for food. 

In the Portland c ment indu. try, a cubic yard of mal. h marl, 
of the con i tency of soft putty, i used in making t\ 0 barr ls f 
(. m nt. Where the marl i dredD' d from a lake, and ontai 
mu h water thi proportion is nece arily 0'1' ateI'. Careful ti­
mate 0'0 to show that an a re of marl thr e f et in thickne will 
make 10,000 barrels of em nt. From this data th 1 ngth of tim 
n ce ary to exhau t any deposit can be readily omput d. At th 
pre ent time a factory with an output of 500 barr ls of ement 
a h 24 hour is onsidered of only ~edium size. A the proc . 

i a ontinuoll one, with no stop for undays or holidays, su h a 
factory will USE: a bed of marl nine acres in area and six feet in 
thi kness ea h year. 

The following table give approximately the length of time whi h 
c1 posits of varying thickne s and area will last a factory '\ ho 
output is 500 barrels of cement daily: 

Area in Acres. Thickness in Feet. Barrels of Cement. Time 
1 3 10,000 20 day. 
1 6 20,000 40 day. 
1 12 40,000 80 day. 
1 1 60,000 120 day. 
9 6 180,000 1 year. 

40 12 1,600,000 .9 year. 
120 12 4,800,000 26.5 y ar . 
135 12 5,400,000 30 year. 
16 10 5,333,000 29.6 y a1' . . 
200 10 6,666,000 36.5 year. 

90 18 5,400,000 30 year. 
270 6 5,400,000 30 years. 

Sin e a modern cement fa tory with a apa ity of 500 barrel 
daily co t in the neighborhood of $200000, the company ere ting 
it wi. had po it of marl in sight whi h will last at least 30 years. 
Frc m th tahlc we note that a ] posit equal to 60 a r . trn feet 
in thi kn will la talmo t 30 years. 
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During the investigations made by this Department, 32 deposits 
of the size mentioned were located in northern Indiana, and fully 
described in the report for 1900. Of these but three are as yet 
utilized for the making of cement. 

In quality the marls of Indiana rank up with those of Michigan 
and Ohio, where they are being put to much more extensive use. 
The following analyses made for the report of 1900 are herewith 
given, that persons intere ted may know where the best deposits 
occur: 



ANALYSES OF INDIANA MARLS. 

g--, ~~ I ,.:.. ,.:.. --;;, i I ~ 
.0 M U~ "'.' CO) M ..!.g c:= ... 
~8 s::3 ~. ~~ Jj~:~ ~ 
E <II ._...... l§< Ot;., 6 ...... :D ,!:! <.> 

ORIGIN OF SA M.PLE. 

",8 ~~ ·_ ...... 1 c.>...... "'2. ",. ;a~ '" 
'0 .s ~ c: I 8 .;: '0 <II "0 tlI) d '" 

LAKE. COU:-<TY. 'ai <II $..8.3 ~ 'ai-a ~ C5 ~ !'!' 
u "'" <: t;., u..... 0 

- ----------------_._--- ------ --- ------

~iC::e~~.k.e .. : : : ............ . . . . . . . : : : : : : : : : : : : : : : : : : : : : : : : : : :: ~~~g:~ : : : : : : : : : . 
rae!~ ~~~ .~~~I.I~~\· .... : : : : : : : : : : . : : : : : : : : : : : : : : : : : • . . . . . . . . ~~:~g:~ ::::::::: .... .. . 

~l:Lr >:.:.:/::1 ~~}'~NObl~ . 
Dewart. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Kosciusko .. . 
Dewart. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Kosciusko .. . 
Tippecanoe (James Basin) . . . . . . . . . . . • . . . . . . . . . Kosciusko . . . 
Tippecanoe . . . . .. . . .. . . . . . . . . . Kosciusko ..... . ....... . 
Little Eagle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Kosciusko ..... . . 
Manitou . . . . . . . . . . . . . . . . .. ............ . . . ... Fulton ... ........ ... ...... / 

~~l~~~~~:: : : : : : : : : : : : : : : : : : :: : : : : : . . . . . . . . . . . . . . . . .. ~:~~:ll ::::::::::::::::::: 
Houghton and Moore... .. ....... ... .. .... .. .... ... Marshall . .. . 
Notre Dame. . . . . . . .. . . . . . . . . ... .. . St. Joscph .............. . 
Chain and Bass. . . . . . . . . . . . . . . . . . . . . . . . . . . . . St. Joseph ....... . 
Kankakee Marsh Deposit . . . . . . . . . . . . St. Joseph .... . .......... . 
North Judson Marsb Deposit .. . . . . . . . . . . . . . . . . . . . Starke .. . .............. . 

90 .42 1 2.88 1 .14 1 .28 1 . .. .. . 
86.00 9,42 ...... 1.16 .... .. . 
93 .29 2 .67 .04 .12 ..... . 
92 .41 2 .38 . ..... .29 .15 
84 .00 6 .46 . ... .. 1.34 

~tM ~ : ~~ : ~1 :~ I" :22' 
82 .89 2 .04 ,41 .23 
88 . 21 4 . 78 .52 . 36 
88,49 2 .71 .90 .31 I 1.58 
92 .35 3.54 .37 .16 
84 .24 2.85 .18 .30 
90.67 2.42 .06 .26 ...... 
91.02 2.28 .29 .05 
84 .75 2.84 .1.5 .35 .07 
87 .65 2.60 .19 .30 
85.02 3.85 .12 .33 .17 
85 .38 3 .50 .05 .33 .17 

.
68

1
4

.
13 

1.08 2.32 
.47 1.56 

1.16 1.97 
4.52 3.68 

. 85 .. . .. . 
5 .956.71 
7.94 3.67 
1.42 2 .58 
1. 78 4 .23 
2 .00 2 .12 
4.52 5 .02 
2.48 2.87 
2.92 2.10 
4.61 5 .69 
6 .39 2.88 
5 .67 3.21 
6.40 3.15 
2 .02 4 .15 89 . 22 2.73 .04 1 .20 

91.62 4.02 .05 .07 
87 .92 2 . 64 .10 .20 
91.30 2.90 ...... .08 
89.92 2.46 .45 .74 

. 14 I .19 2.25 

.23 1 3.10 4.18 

.22 .82 3.88 
.. . .. . 1.56 4 .51 

~ 
e=; 

AUTHORITY. 
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In addition to th deposits mentioned in the table of analyses the 
following were inc:luded among the workable deposits jnve tigatec1 
by the Department:* 

Gage and Lime lakes, teuben County; Shipsh wanna, Cedar, 
Gras Libe and Fi h lalc Lagrange County; Waldron, Jones, 

teinbarO' l' EaO'l an D r lak oble ounty; rook d Lake 
Whitley ounty; Indiana and liong lake Elkhart Uounty; Tnrkey, 
Barbee, Cent r Pike, Eagle or Winona lakes, Kos Jiusko County; 
Hudson and Fi h lak ,Laporte County. 

Limestones of Indiana for Portland Cem,ent Manufactu're.-Thc 
Oolitic and l\1it h 11 limeston s of Owen, Lawrence, :Uonroe, Wash­
ington, rawford and Harrison ountie have b en found to mak 
Portland c ment of a up rior quality. The oolitic stone contains 
from 93 to 9 p l' cent. carbonate of lime, and is almost free from 
maO'nesia, the element most harmful in the manufa tnre of ement. 
Millions of tons of pall and refuse pieceR of this stone unfit for 
building purposes but in every way suited for cement manufa ture. 
are thrown aside yearly from the leading CJuarri s. The stone, when 
fir t quarried is . oft and mu h more eaRily ground than is gcn-
ra11~ npposed. At Bedford Jiawrence County, thi stone i~ being 

used in the large plant of the United Sta.tes Cement Company. 
The :Mitchell limes ton haR been in use thr e or mor years at 

the large t cement plants in the State, namely, tho of thc Lehig~ l 

Portland Cement Compan, , at "Mitchell, TJawrencc Count, and 
th ir produ t ha ev rywh r giv n the b t of atisfa tion. Thi:"' 
tone 0 ur in quantit. in a doz n or more onnties and run from 

96 to 99 per cent. carbonat of lime. Large beds of ~olit , whi h is 
whiter and much softer than oolitic lim tone, 0 'ur as component 
trata of th lVlit h lllim ston at ~ filltown and :lVIarengo rawford 

County, riO'ht by th id of the Southern Railway. The bed at 
Milltown as expo d j fe t thick and J ,500 feet in length when 
it di appears in th bluff of Blue Riv r. An anal, T is show d th ~ 

oolite to contain 99.18 per nt. carbonate of lime. It i , th r fore, 
pur r than oolitic lime ton and, being softer, the xp n e of th 
preparat r~ grindinO' wHI not be so gr at. 

Clays for Por·tland Ce'ment Ma7;il1(f.- In the north rn part of the 
tate beds of drift da, of uffi ient purity to utilize with th marl 

occur in many of the rounties. A fnll account f their di tribntion. 
ext nt and pr p rtir. will be fonnd in the Twenty-ninth (100..1: ) 
rrport r thi. D partm nt. 

*In a number of in !; tance the marl in 1.11"0 r thrr lake, lying close tog ther, wa I.r at d a~ 
one depo!lit. 
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At both the Bedford and Mitchell plants in southern Indiana 
Knobstone shale from Jackson County is utilized as the clay ingre­
dient, and has proven highly fitted for that purpose. There is no 
apparent reason why this same shale from numerous other parts of 
the Knobstone area should not be used for the same purpose. Points 
that should lead to the increased use of the Knobstone shale in ce­
ment making are (1) its proximity to the excellent limestone beds 
overlying it, and its short distance from the coal fields; (2) uni­
formity in composition, and (3) ease of quarrying and preparation. 
The shales may be a little harder to pulverize and mix with the lime 
ingredients than the softer clays that are sometimes used, but this 
is more than counterbalanced by the greater uniformity of compo­
sition and great thickness of the beds. The clay at Huntingburg, 
mentioned above under the head of "Potters' Clays," will furni h 
an abundance of the best of material for use with . any deposit of 
limestone which may be utilized along the Southern ,Railway. The 
Coal :Measure shales at Loogootee and other points are also well 
fitted for the purpose. 

Lying, as it does, adjacent to fuel and the shales and other clays 
of the Knobstone and coal bearing counties, there i no reason why 
this Mitchell and Ooolitic stone region should not become the center 
of the Portland cement industry in Indiana. 

A large Portland cement plant was erected by the Illinois Steel 
Company at Buffington Lake County, in 1904, and was started up 
in J anuar ,1905. It has 16 rotary kilns, each 80 feet long by 7 
feet hiD"h at the fire end, and 5 feet 6 inches at the stack end, ca­
pable of turning out sufficient clinker to make 4,500 barrels of 
Portland ment per day. Power for the electric motor is sup­
plied from the South Chicago works, 10 miles distant, at less than 
a 4 per cent. loss. The current is supplied by two 2000-kilowatt 
g nerator , and steam j furnished by boilers fired with waste gases 
from the blast furnaces in South Chicago. As in the company' 
laO'-cement factory at North Chicago, Illinois, and its Portland e­

m nt plant at South Chicago, Illinois, the raw materials used are 
obtained in the State of Illinois, the same quarry furnishing lime­
stone for all three of the plants. Slag from th teel funaces at 
South Chi aO'o is used with the limestone in plac of lay or shale. 
The output of this factory in 1906 was 1 529 000 barrels valued at 
$2 140 600. Th produ t is now sold under the name of Universal 
Portland ement. 

The building of the Panama Canal wmch will r quire more than 
12,000,000 barrels of ement i the re-buildinO' of the cities of Balti-
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illustrating the Use of Portland Cement in Viaduct Building. 
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11101' and all Fran'i '0 e peeially along th ir \Vat I' front·; the 
norm u in 'I' a, il th con nmption f ement >aused by it us 

in th variou form of on I' te con truction, and the in reasing de­
mand throughout this ountry for ment sidewalks, point toward 
a briO'ht utlook for th Portland ment industry in the future. 

HYDRAULIC OR NATURAL ROCK CEMENT.* 

The manufa -ture of natural rock ement, which is the oldest ce­
m nt industry known ha for a half century or longer been car­
rj d on in south rn Indiana. In the manufa ture of such cement 
th re i no artifi tal mixing of ingredients, but th rock as quar­
ried j ru hed to mall pi ce then burned in ordinary continuous 
up-draft kiln and then ground into the cement of commerce. Thi 
·simple pro e s I en th o .. t of manufa ture very greatly, so 
that th m nt i mu h heaper than Portland cement, the ingredi­
entfl of whi'h must b artificially mixe 1 in certain proportions. 
The hydrauli ment j well uited for lining isterns and cellar 
and for all underground work which is prote ted from frost, but 
will not tann freezing a' will Portland cement. 

In southern Indiana the rock used in its manufacture is the 
ilv I' re k Hydrauli Limestone, one of the formations of the 

Devonian age. This rock out rops in Clark and Snott counties 
but is utilized for cement making only in the former where it Ov­
enr in gor at quantit. It is a homogen ous fine O'rained, blui h 
to drab layey maO'ne ian lime tone, five to ] 6 feet in thinkne ,the 
calcined form of whi h ha. the property of hyd1'attlicity, or setting 
or hardening when in ontact with water. Its average hemical an­
alysi shows about as follow : al ium carbonate, 53 per ent.; 
magnesium carbonate, 31 per cent. . sili a 10 per cent.; iron oxi 
and alumi.na, 5 per cent. 

Th re are 13 miUs with 116 kilns in this di tri t l\ hi h were built 
to make ement from this hydrauli limestone. For several years 
mo t of them have bee!). idle owing to the formation of a company 
to control th manufactur an 1 the eHing of the cement, and to 
regulate the quota a signed to ach mill. In many cases the quota 
of smaller factorie, i made for them b ODe of the larO'e plants in 
whi h event the small place i. not tarted up at all. 

For a number of year, between 1895 and 1900 the Indiana plants 
made two to thr e minion barrels of natural rock c ment yearly, 

.For a fuJi account of the hydraulic cement indu try in Indiana, ee the paper entitled " The 
ilver Creek Hydraulic Lime tone of outbeastern Indiana," by C. E . Siebell1 1,::..1. in tho 25th 

(1900) Report of this Department, pp. 331-3 9 . 
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uut on a (OUIlt of the gr at a tivit. in the Portland cement i ndll -
try, that of th hydraulj c ment has dwin Hed until in ] 905 but 
527,600 barr Is valued at $211040, were produ ed. The dep it. 
of limestone are as abundant ann the tran portation fa ilities better 
than ever, yet it is very doubtful if the industry soon again reaches 
the proportlons it held a decade and more aero. 

l\II1'..TERAL WATERS. 

'rhe mineral wat rs occurring in Indiana comprise one of th 
important natural resources of the State which, in the future will 
be much more appreciated than in the past. In the report of thi . 
Department for 1901, SO springs and Sf) wells which yield mineral 
waters within the State were fully described anel, in many instances 
chemical analy e of the water~ were iven. 

'I hese w lIs and springs ar distributed among 52 of the 92 coun­
ties of the State. At a number of them large hotels and bath houses 
hay b n ere ted for the ac ommodation of gue t. Those of two 
or three localities have already become so noted as to attract man, 
thousands of visitors each year from all parts of the Unit d State;' . 
A number of other springs and wells of the State have waters which 
are as valuable and worthy of increased public patronaO'e as tho e 
of these better known resorts. 

Among those little known which will well repay the in vestment of 
capital in their developm nt are (a) the Lodi \\ ell near Silverwood, 
Fountain County, drilled in lS65 to a depth of 1,155 feet. It has 
::m output of 30,000 barrels of saline-sulphuretted wat I' per da . 
This \\ ate I' is fully equal in medicinal properties to that at French 
Li k and West Baden; (h) King's, Payne's and other min ral 
sprincr in Clark Countj ; (c ) the artesian well at Worthington, and 
(d) those at Spencer; (e) the mineral spring near Corydon; (f) 
the Zorn and Blair mineral wells near Michigan City; (g) the 
F ldun Fields wells near Avoca, La wren e County; (h) the artesian 
well at Shoals and (i) the one at Winamac; (j) the Mudge artesian 
well near l\fedarysville, and (k) Snowden Springs, near Bainbridge. 
At the most of these the surroundings are or can be easily made pic­
turesque, while facilities for re:;reation can be readily established. 

It is the writer's opinion, ba ed on personal experience, that the 
change of surroundings and diet, the increased amount of recrea­
tion and exercise, obtained by a few weeks spent at the sanitariums 
and resorts, have quite as much to do with bringing about a cure of 
many patients as does the water itself. Th re are many ordinary 
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springs of pure \ ater, i. e., water containing only a few grains of 
lime or iron alts per gallon, located near villages in this State, 
which are daim d by the inhabitants to possess remarkable curative 
properties. Old persons who s ldom get ten rods from their homes, 
and busine men who are k pt indoors most of their time, begin to 
visit such springs, and once or twice a week walk or drive quite a 
di tance to bring home a jug full of the water. 'rhe in reased amount 
of exercise thus obtained, as well as the change of scenery, however 
limited, and perhaps the drinking of an extra amount of water each 
day, are the cau es of the improved health rather than any curative 
properties po se sed by the water. 

From 23 of the more important and best known mineral springs 
and wells in the tate the water is bottled and sold. This industry 
is con tantly in reasing, the sales for 1905 amounting to $435,182 
a again t $3764 5 in 1904. The water of several of these spring 
i not at all min ral in character, yet they have been utilized for 
medicinal purpo and are highly recommended by .some physi-
ians. :1\1 au of the o-called "potable water" or "pure water" 

. prinO' of the tate are as worthy of development for medicinal 
purpo a tho e beit r known a real" medicinal springs. " Proper 
adverti ing and the xpenditure of some capital in furnishing 
means of r reation i about all that is necessary to make of them 
"noted h alth re ort ." 

IRON ORES. 

Limonite or brown hematite, siderite and pyrite are the ores of 
iron occurring in Indiana.:~ 

Limoniie.-Limonite or bro, n hematite, ommonly alled bog 
iron or ,i fund in largest quantiti in Gr en, :i\1artin, Monroe and 
Perr countie in the south, and in the \Vamp of Lak , Porter and 

t. Joseph ounties in the northwest. In general it is too iliceous 
to comp te with the ri her h matit . of the TJake up rior, Mi souri, 
T nn e and or ia iron regions. As a proof of thi it is only 
ne e ary t tat that f fourteen bla t furna which", ere er t-
d in th ,'tat in th pa t to u. e the e bog and other iron ores, 

not on i. in op ration at the pre ent. :lVIost of them have long 
sin e O'on to ruin, and of those still tanding the I tone w nt 
ut of bla t in 1 93. 

The mo t xten lve depo its of limonite are those in Martin and 

*For a detailed account of the distribution. ext nt and chara ter of the principal deposits 
see the paper by Chas . W. hannon in another part of this volume. 
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Greene counties. An average analy is of seven samples from these 
counties, made by Dr. Lyons for this report, showed the presence 
of 45.1 per cent. metallic iron; the range being between 36.6 and 
51.5 per cent. 

The old Ri hland furnace, which was located two miles southeast 
of Bloomfield, was used in reducing the ores of Greene County be­
tween the years 1 41 and 1 58. About nine tons of pig iron were 
produced daily. The 10 ing down of the old Wabash and Erie 
canal left the furnace thirty miles from the nearest transportation 
point, and 0 caused its final abandonm nt. A semi-block coal of 
good quality is found in vein two to three and a half f et thi k 
in the immediate vicinity of this iron ore. rrhe Bloomfield branch 
of the C., I. & L. (lV[onon) Railway is distant to the southward about 
two mile while the Indianapolis Southern division of the Hlinoi 
Central pas es close to the principal deposits. 

In Martin County extensive depo its are found within one to four 
miles of the B. & O. S. W. Railway. Within the past two years 
about 50 carloads of the ore have been shipped from Martin 
County to Jackson, Ohio. This brought $2.00 per ton on board 
car at the point of loading. The unprecedented demand for manu­
factured iron and the use of slag as a by-produ t in making cement 
has caused a demand for a low grade iron ore formerly consider d 
worthless. If this demand continues, the depo its of Greene and 
Martin ounties will have a commercial value which will yield a 
fair profit to those who may undertake their developm nt an i 
shipment. 

Present conditions of transportation and demand for pig iron 
would doubtless justify the erection of two or three good blast fur­
na es in the vicinity of the principal iron ore deposits of Greene 
and Martin counties. Limestone for fluxing is abundant in the near 
vi inity and the Indiana block coal, which an be used without 
cckjng, would furnish a cheap and easily obtained fuel. 

Siderite.-Siderite, or carbonate of iron, often aIled kidney iron 
or , is found associated with the overlying shales in most of the coal 
bearing counties. In western Vigo and Vermillion counties it is 
e pecially common in the shales overlying coal VII. Large quanti­
ties were formerly used in the blast furnace at Terre Haute and in 
the old Indiana furnace on Brouillet's Creek about eight miles to 
the northwest. It is a low grade ore yielding u ually about 35 per 
cent. of iron. At the present price of iron ores it would doubtle s 
pay for collecting and shipping. 

Pyrites.-Pyrites, or iron sulphide, known also as "fools' gold," 
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i the rno t wiuely di tributed ore of iron in the State. Where frc0 
from ro ·k or other impurities it constituents are iron, 46.7 per 
: nt.; sulphur. G3.3 per cent. It is probably to be found in greater 
or less quantities in very county. It occurs most abundantly as-
o 'iate(l with oal V and VI, the thickest veins of bitumlnons roal 

min d in th<:> I'tat. Hundr ds of thousands of tons of pyrites h:w 
b n thrm\ n ont on tb dumps of the mines of these veins of 'oal be­
tw n Edwardsport, Knox ounty, and Coxville, Parke Connty. 
Within the past few years this pyrites has greatly increased in value 
on a count of the rapid rise in the price of sulphur. The pyrites i 
used mainly in the manufa ·ture of copperas, or iron sulphate, and 
ulphurj acid; 100 tons of the P. rites being used in making 50 

tons f the acid. It is also u""ed in the manufacture of fertilizer; 
and in the wood pulp industry. The deposits in the l nit d StateR 
do not begin to supply the demand, and there is annually a O'reater 
quantity imported from Spain, Portugal and New Foundland Ulan 
is produced in this country. 

As u ually thrown on the dumps, the pyrite is mixed too largely 
with coal and other impurities for use. A plant or separator for 
freinO' it from impurities can be ere ted for about $2500, and th e; 
pyrit . wj!l then bring $3.75 or more per ton. In 1905, 253,000 ton 
of pyrit s valued at $938492 weI' produced in the United States, 
while 511 946 tons, valued at $1 774,379, were imported. The valu" 
of that produced in Indiana for the year was $11,491 . 

ulphuric acid i by far the most important chemical ompound 
known to man. Somum nitrate and pyrites are the two inO'redients 
used in its making. The nitrate for any factory in the United 

tates has to be imported from outh America. With the P. -rite ', 
and fu I pr ent in large qua.ntity, western Indiana offers a mm; 
ex llent it for a crreat sulphuric acid fa tory. 

TRIPOLI. 

Tripoli or infusorial earth oc urs at a few localities in Indiana. 
A large deposit whi·h was formerly somewhat extensively worked 
ours near Ferdinand Dubois County, on the land of J osep~ 
Brinkman. It i a fine grained, highly siliceous produ·t of excel­
lent quality but la k of apital and transportation fa iliti hav 
put a top to its d v lopm nt. Another extensive depo it dark r in 
('olor an 1 sllOwinO' the pre.<; Dre of 3.71 per ent. of sili a, .92 per 
(' nt, of alumina and 1.54 per ent. of iron xide, is founo on th 
farm of A. H. Harbaugh, near Freetown, Jackson COllnty. Othet' 
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deposits 0 cur near 1\100ney, Jackson County, on the land of 1\1rs. 
Elizabeth Clampett; in Lawren e County, on th farm of Hugh S. 
Ba of Bedford; n ar 1\1 rom uHivan County on the land of 
W. P. Spark and n ar Bartle Wa hington nnty. 

Tripoli i formed from th iIi eou h l1s of diatoms and other 
minut p ci . It i u ed mainly as a poli bin er powder for bra 
ilver and oth r ill tal work; also a an ab orbent of nitroerlyc rin 

in the manufa tur of dynamite as a prote tive packing about 
t am boiler a a ba for fire and h at l' tarding em nts and in 

tb manufactur f ourin er oap and flIt r. It brin er about $6.00 
per ton on th market. T n thou and nine hundred and eventy­

v n ton , valued at $646 7, were produced in the United State 
in 1905. 

"Drift marl" a very fine grained, ilty clay ontaining 40 p r 
ent. or more of cal ium arbonate, and valuable a a poE hing p w­

der, OCCllr in quantity on the farm of M. W. }\'[ Cann near Rush­
ville, and D. B . Wilson Carbon, Clay County; al 0 near 0 port, 
Ow n ounty, and Boon Grov, Porter County. 

1\1INERAL P AIN'l'S. 

lin rals suitable for making paints are found in quantity in 
several place in southern Indiana. 

In tion 6, Pi r n Town hip Viero Count. th re i a larere de-
po it of v ry fine grained errayi h hal known as the "Paint 
fjne." For a numb r of year thi wa O'round and shipped in 

barr I to bud a a bod for paint. It rved the purpos ad-
mirably, an i a lack of capital and tran portation fa iliti hav 
alon pre nt d th d v lopm nt of tb industry on a larO'''f sale. 

n th land t has. Grim t ion 20 (9 ., 5 W. ) J fferson 
'rown. hip, Ow n County, tbr e mBes east of th E. & f. Rail\,,·ay. i 
a larg d po it of iron oxid uitable for a min ral pint. A i rnilnr 

po. it of fin r textur 0 ur n ar Worthinerton. rene nnt,v. 
One mil , t of Dov r Hill 1\/fartin ount., is a bed of fer­

ruerinous shal and lay, 15 an more feet thi .... k. whioh fll1'n i. !w; 
umber an red and y How i nna of exc Hent quality. When Dover 
Hi ll wa the county seat of 1\fartin County, thi leposit was :den­
si\'(!ly worked. bnt on <: ount of a la k of trl:1D, port:1tioll f:1 i I itir. ; 
it 11ft. for m:1ny year. remain d nntOH hed. 

FIr Frc1in:md, DlIhois ..Iounty, in the ~ollth half of R(, tion .-± 
(3 S .. 4 W. ), are xt 11 j" b d. f r d oxi 1 of iron an] cIa, . whi rh. 
ahout ] 70, were work d on a large RCFllp. P:liT)t~ of . (1/),~PII ,: ' 

['l] 
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more different olors were made which were hiO'hly esteemed for 
their beauty and durability. A lack of capital and shipping fa ili­
ties, however, in time put a top to the enterprise. Large deposits 
of ochre and other paint Jays are found farther south in the sam 
region. 

Deposits of a ferruO'inous clay suitable for umber also oc ur in 
quantity on th land of W. C. Steven on n ar Dillsboro, arborn 
County. 

GLASS SANDS. 

Sand suitabl for O'la mal jng 0 ur in quantity at a number of 
localitie in Indiana. Exten i e depo its n ar Pendleton, Madi on 
County; :Thfontpeli r Bla kford ounty and Lapel, Hamjlton Coun­
ty, were formerl ]arg ly u ed by the O'lass fa tories in the gas belt. 
A larO'e deposit near W 01 ott White County, has been used for 
some y ars by the Ameri an Window Glass Company. 

On section 15 (14 W.) one-half mile east of Coxville, Parke 
County i al 0 a larD' depo it which in the pa t few ears has been 
shipped in quantit. for n e in window and bottle glass making at 
Terre Haute, Mun ie r te and other points. A swit h from th 
T. H. & L. Railway i laid to tbe depo it, and a bran h of the C. 
& E. I. runs within a half mile. At the point wh re produ ed, this 
(land i 40 feet thi k. The d posit xtend a mile or more alonO' 
the bluff of Ra oon Cr k an I is, in rno t places, underlain with a 
four-foot vein of O'ood coal. 

On the northwest quarter of . e tion 20 (21 ., 7 W.) near the 
station of Rob Ro. Fountain County, there is a valuable deposit of 
O'la and whi h, for ev ral ars has b en xten ively worked by 
the "\V"e tern SHi a Company. A swit b from the C. & E. I. Rail­
way ha b en laid to the plant ere t d on the bank of Shawn 
Creek. The stratum of sandstone whi h is rushed and wasbed, 
reaches a thi 1m . of 16 feet. This and has had a larO'e sale to 
points we t and north. 

Other noteworthy depo its of glass and 0 cur near Hillsboro 
Fountain County ; Johnstown Gr ene County and LooO'ootee, M:ar­
tin County. 

The manufacture of glas r quires a purer and than that used 
for any other purpo e and glass sand is th refore, higher priced 
than other sands. The hief impurities are iron alumina and clay, 
which olor the gla or giv it a cloudy appearan . These impuri­
ties are removed by wa hing and om times, in the ca e of iron, with 
a magnet. The purity of the sand u ed is regulated by the quality 



MOLDING SANDS OF INDIANA. 67 

of the glass desired. Glass sand is mined in a more or less pure 
state from depo its of sand, and it is also obtained as a rock easily 
disintegrated when exposed to th air, or from hard and tones, 
which have to be crush d before bing used. 

The following table how the hemical omposition of a number 
of the ands abo e mentioned: 

AN LYSES OF IN lANA GLA SAND 

Location. 

Wolcott, White County . . .. . . .. .. ... . . 
Hillsboro. Fountain County .. . ... . . ... . 
Rob ROYI,...Fountain County .. . . .. ... .. . 
Coxville, .t'arke County .•.. ... ....... .. 
Johnstown, Greene County .. . .. . . . . .. . 
Loogootee, ~lartin County ..... . ...... . 

'i!ica Alumina IIron Oxide I Lime IMagnesium Losslby 
(. iO.). (Al ~0 3). (Fe203)' (CaO). (MgO). Ignition. 

------1---------
99 .08 .59 
97.25 1.3.5 
97.84 1.38 

~7:~ .. "Tsi' 
96.26 2.50 

':\fOLDI JG 'A ' D. 

.23 
1.38 

.10 

.68 

.16 

.92 

.10 trace. 
trace. trace: 03 ······· :32 

:6~ ...... :~~. ·······:57 
.16 

:Uolding sand for u in foundri s oc 'ur in c numb l' of places 
]n northern and c ntral Indiana. 'l'he b t known and mo t widely 
11 ed depo ·it is on th land of the Bradford and :Mining Company 
near ent rt n, Mol' an :ounty. wit·h from the 1. & V. Rail­
way extend to a cr ning and loading plant near the principal 
beds, and during the y ar 190 16,100 tons, valued at $12,825, were 
hipped, prin 'ipall to point in Indiana and Illinois. The and is 

O'rad d a' p l' long tabli hed foundry rules and usages, int 
gra . No . 0, 1, 2, 3, et·., whi h meall very fine, fine, medium. and 

j ar · . Ea·h O'rad i th II divided into thr " or more grade (a 
f l' in tance, o. ° strong, .1. o. 0 m dium, o. ° open), thus making 
20 or more grade. As almo t ev ry foundry makes a special kind 
of work, ea h require a diff rent kind or grade of and suitable to 
their work, a' ording to the mode of molding, kin of iron or metal 
used, etc. 

Other beds of molding and which ar xt n ively u ed in Chi-
ao'o are 10 ated near 1\1 Cool Porter County and four mil south­

ea t of Valparai ,in the same ounty. 1 ar IIobart, Lake County, 
i a fine d p it iO'ht and a half feet thi k and overing a large 
area, which i a t unwork d. Other good deposits are found 
near Gosport. Owen C unt ; al m Wa hington County, and Rock­
port pen er ounty. larO'e d po it ha al 0 be n re ently dis­
covered on th I d of Lewi Taylor, n ar ewburgh Warri k 
County. 
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SAND LIME BRICK. 

'1 h lllunufa ·turc of uri ·k fr m a mixtur of and and lime i a 
rapidl growing industr in In hana. Four larg fa tories ar aI­
r ady in op ration in the, tat, and several others will soon b 
l' t d. In the making of th e brick from eiO'ht to twelve per cent. 
f un lack d lime i used. Thi i ground fine and mixed intimately 

with the prop r amount oE lean, pure sand, and the mixture is then 
put throuo'h a pre d brick machine. The bri Ie as they issu from 
th rna hin are pil d on jron car and wheeled into large air-tight 
tIc lind r which wh n full, are losed and aledo The brick 

are th n subje ted to a high steam pre ure for 12 to 15 hours, when 
th . are ready for the market. They are usually of a white or 
l' am 0101' and are used the same as ordinary brick for building 

purposes. Some are mu t at first be taken in handling and laying 
th m but they soon harden and in time be ome more firm and solid 
than the ordinal' kiln-burned clay brick. The reason for this 
gradual hard ning is the same as for that of mortar, viz., the com­
bininO' of the i la ked lime with a portion of the ilica of the sand to 
form a cal'ium sili ate whi h in time binds or cement the particles 
of sand firmly together. The sand-lime bri k industry will grow 
mo t rapidly in northern Indiana, wh re sand i pI ntiful and O'ood 
lay for ordinary brick making s arce. The Lake Michigan sand 

depo'it of Lake, Port rand IJaporte ounties offer an abundancp. 
of mat rial and th pioneer plants in Indiana were located at Michi­
gan it. The value of the and lime bri k produeed in Indiana in 
1905 wa $65,905. 

GOLD AND DIAMONDS. 

For a half ntury or longer it has been known that free gold in 
the form of minute grains and ft.akes occur in a numb l' of Indiana 
ountie. 1\101' over the natives of Brown and MorO'an ounties 

hav whil \Va hing old happened upon a dozen or more small 
diamonds mo t of which hav been found in the pa t t n years. 
Thi gol and the diamond have from time to time b en th sub­
j t of num rous arti les in the newspapers and publi urio ity 
and attention have th r fore been drawn to them. Many 1 tters 
ilJ1d inquiries r lative to th m have been rived at th office of the 

tat ologi t and a large number of p l' on have called th l' 

tc f: ur information regarding the distribution and quantity of 
0' Id in the State. 

*For a detailed paper on the occurrence of gold and diamonds in Indiana, ee pp . 11 to 47 > 

i nclu ive, of the 27th (1902) Report of this Department. 
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Golcl.- AJI gold found in th State up to the pI' sent time i 
fr "or pIa er croll the parti'l rano'inO' in iz from tho 

too mall to b en with th nak d y up to nuO'g ts who e value 
wa five to ix dollars. casionally a pi 'e of quartz or oth r i 0'­

neous 1'0 k i found whi h contain partie:ies of gold, but in each 
instan e thi quartz i a pebble or bould l' of drift origin . In on 
or h 0 pIa horizontal trata of a conO'lom rate oc ur, which hav:> 
b n aid to show gold upon a ay. This gold, if present, has found 
it ,a into the on 'lomerate through lnt rsti e in the overlying 
trata or 'was a compon nt part of the sedimentary mat rial which 

oriO'lnall formed the conO'lom rate. The 1'0 ks underl inO' the ur­
fa e of Indiana ar all of them dim ntary lim . ton hales or 
san ton . N io'n ous dikes or v rti al veins are known in th 
tat, and no quartz, late, h]st, granite gnei s, mica or other iO'­

D ou ro k with whi h native gold] found as 0 iated, 0 cur ex­
pt in th form of boulder or p bbl of glacial origin. Taking into 

onsideration th above fa t, th -re remain but one con lusion as to 
the origin of the gold, namely: It u a, b?'ought in by one or rn01'e 
low ?r/,ovi'ng gla ie1'S from O?ne point far to the north or northeast 

and deposited by the melting of those glacie1's on 01" near the places 
I hm'e it now lies. 

Although thi plac r gold is known to oc ur in twenty or mor 
of the drift ov r d unt] of the tate, . pe ially in thos whi h 
are just within or aloDD' th border of the drift- ov r d ar a it ha. 
a. yet b en found in ommer ial q lantiti, onl in Brown l\Ior­
Jan w t rn J 1m on and north rn Ja k on ounti . H re alou D' 
the lowlands of the stream valle, s, it i found asso e: iat d \"I'ith a 
black magnetic iron ore sand, numerous minute garn t and a mio-
ral known a mena canit. Th quality of th O'old f ound i of thv 

b ot as it will av raO'e 22 or more carat as aO'ainst 16 to 1 for 
alif rnia O'old and 14 to ] 6 for Klondike gold. 
AlonO' a ·h side of th tr ams in the onnti m ntion cl i il 

trip of bottom land of varying width, 'ompo, d of O'ravel day 
and oil, the gravel r sting upon the bed rock,,, hit-h i the oJu 
Knob tone hale. It is thi ~rave] , next to the b d ro k that i. 
ri he t in gold. Mo t of th urface f these trips i ultivated. 
and the ov\."u r will not allow the" gold hunt r " to pan exr pt in 
the b d of th tream. The" beds have rno t of th rn b en \\ a. h cl 
many tim in u ina n , supply of O'old bing eroded durinrr 
ach freshet from th O'rav 1 b cls alouO' th banks. 'I'he e b 

whi h form the ba e of the lowlanru or cultivated bottom land of 
th vall ~r_ were fornt d 11lrinO' the meltinO' of the O'la:;i('r\\"hen th _ 
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streams flowing through the valleys were much wider and stronger 
than now. The gravel and sand composing them was then deposited 
and the soil, for the most part, has been formed since then by de­
caying vegetation and annual overflow. 

After every freshet the children of the vicinity seek gold along 
the rocky bottom of each rill and stream and often find pieces worth 
25 to 40 cents. :l\Iuch of this is found lodged in minute crevices at 
the bottoms of small waterfalls. A few of the natives do little else 
than pan gold for a livelihood. One of them, Uncle John Merri­
man, of Brown County, has panned more or less every year for 53 
years, and has done little else for the last quarter century. The 
largest nugget he ever found was taken on Bear Creek, and weighed 
132 grains, valued at $5.50. He has found a number of pieces 
which ran as high as $1.00 to $1.25 in value; but most of what he se­
cures is in the form of ' 'colors" or minute flattish particles. He es­
timates that the gravel beneath the soil of the lowlands will average 
25 cents per cubic yard in gold. 

On two different occasions lVIr. :Merriman has kept a careful ac­
count of the results of a month's work-Sundays excluded. One 
month yielded him $34.00, the other $40.00. He claims that he can 
average $1.25 a day during the panning season, which runs from 
..rlarch to November, except in time of summer drought. During 
his panning he has found several small diamonds. 

r;actical tests have been made of the lowland material in a num­
b( T of places in northern lVIorgan County. These have proven that 
it run from 30 to 0 cents per cubic yard in gold. The most thor­
ough of thp.. e tests was made on the land of Dr. Clark Cook, section 
30 (13 1\ . 1 E.), just north of the postoffice of Brey. Here 25 
holes WI', .lug through a strip of lowland to bed rock, the average 
depth heing three feet, nine inches. From each of the e holes 75 
pounds of gravel was carefully panned, one-third being taken from 
the top, one-third from the middle and one-third from the bottom 
of the gravel stratum. In addition, miscellaneous gravel from th 
holes was ad led to brjng the total up to 2,000 pounds. From this 
gold to the value of $1.54 was secured. Allowing 3,000 pounds as 
the weight of a ubic yard of gravel, and neducting two-thirds for 
soil and clay, which wer barren of gold but must be handled, the 
tests showed 77 ents per cubic yard for the matter composing th 
lowland. There is probably an aggregate of ten to twelve square 
miles of the gold-bearing lowlands in the four counties above men­
tioned. 

The most serious problem to be solved in the working of these 
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placer deposits on a large scale is that of a permanent water supply, 
as most of the streams are dry several months in summer. By con­
structing permanent dams in several of the valleys enough water 
could probably be con erved to tide over the dry season. There is 
no doubt but that large quantities of gold exist in the area men­
tioned. Only a per on experienced in hydraulic and placer mininC1 
who is conversant with the latest improved machinery for that pur­
pose, will be able to state whether the proce of its paration can 
be made a profitable one. One ompany with a large amount of 
~apital at its disposal could with a plentiful supply of water and 
machinery which would save 90 p r cent. of the O'old perhaps make 
money in the thorough washing of the e placer deposits but every­
on€' is warn d against investinC1 money in small stock companies 
several of which have been promoted for that purpose in the last 
few years. 

Diamonds.-While panning C10ld from the gravel and sand in the 
beds of the streams of Brown and 1\1" organ counties, a number of 
small diamonds have been found by the gold seekers. Their dis­
covery how ver is only of scientific interest, as th yare far distant 
from their oriO'inal home. It is only by chance at long intervals 
that one i happened upon and a s ar h for one would be like seek­
inC1 the proverbial "needle in the haystack." 

I have seen nine of these diamonds and have redible information 
concerning several others. The ones which have come to my notice 
were small stones one-eighth to five carats in weiO'ht. The colors 
were variable brown, yellow, pink or bluish. Most of the stones 
were clear and flawless their gem value running from $5.00 to 
$200.00. 

Source of the Gold and Diamonds.-From a areful tudy of the 
minerals found associated with the Indiana (Yold and diamonds and 
from what is known regardinC1 the source of the gla iers which 
brought them into our State, it is believed that their original home 
was somewhere in British America probably to the west or south­
west of James Bay. The Director of the Geologi al Survey of Can­
ada has become interested in the subject, and has begun the map­
ping of the Canadian wilderness in this region in order to deter­
mine more definitely the source and direction of the ice movement. 
The new National Transcontinental Railway, from Quebec to Win­
nipeg and the great wheat region of lVlanitoba will traverse much 
of the country whence theO'old and diamonds have probably com 
and the Ca.nadian Government is also sending out numerous survey 
parties for exploration along its route. It is not improbable that 
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within the next quarter century a real El Dorado will be discov>red 
amon the iO'neou ro k of thi far northern reO'ion which wjl] be 
a ri h in gold and pr -iou stone as any her to fore known to man. 

Othe?' JIll inerals and O,'es.- With the x ption of the pla"'er O'old 
ab ve m ntion d, n old, ilver or other pr cious metal 0'" ur in 
th t< t. :l\Iuch m ne ha b en fooIi hI, pent and tim wa. t d 
by opJ ,,·b bay tbouO'ht oth rwi . but they have v r had th i:' 
labor for th ir pains. 

In • any of th north rn ounti mall pi of "bla k ja k" r 
zin b]rnd 1 gal 11a or 1 ad sulphide and nativ copper or are 0 -
(' asi('nan~r found. and crlv ri to mu h 10 al ex itement and sp u­
lat icn. It i n dl to a.v that the spe imen. of copper and I ad 
n :' T also broucrht in by the drift or by the Indian . and the bl nele. 
\': hil po ibly of native origin, i on ac ount of its mall quantit , 
ntt rl. valu I In almost every county on al 0 h ar tal. of re­
puted ilv rand] ad mines whi h in the da~'s of 10nO' aO'o w r 
ecr"'tl,v worked by the Indians. Many well informed people yet be­

li e these tales and have, pent da in fruitlessl. s ar3hing after 
irnag-inary mine , ,her enough silv r rna, b had to pave the treets 
of th ir nati ve town or wh re lead or exists without limit. 

While Indiana i thus lackinO' in the precious and other u. eful 
metals her deposits of coal. clay tone. petroleum and cement re­
sources are far mor valuable and are bringing more wealth int 
th State than if. inst ad of them rich mines of O'old and ilver had 
8e n found within her bounds. Higher grade. of labor and mor? 
stable industri s l=Ire based upon uch resources for few if any. 
larO'e fa r- tori utiliz gold and ilver in qnantity a a manufa tur­
in g r our c. 



THE PEAT DEPOSITS OF NORTHERN INDIANA. 

By ARTHUR E. TAYLOR 

"Ih ar a tr at din thi pap r (; mpri es about 7 500 square mil 
' f n rtb rn Indiana, mbra in ' h thre north rn ti r of ounti 

t th pre nt no gr at r onomi problem pr nt it. If to the 
p ople of thi ti n of Indiana tho n that of a h ap and abun . nt 
fu 1 '" upply. Until twenty years ago th farm r had littl c ncern 
a to wh re hi wint r fuel would come from. .Axe, ro cut saws 
maul and w dg . w re in hi woodsh d, and at his ba k oor, th 
woods, where fu 1 ould be obtain d in abundan b m rely ut­
ting it. The 0 t wa practi ally nothing, ince h did this kind 0 

w rk after grain, hay and oth r crops had b n either tor d aw< y 
or old; the fall wheat had b en sown; and th re wa littl lse that 
'ould b done about the farm. 

What a pronounced hange h talc n pIa . The large for t 
that 0 COy r d northern Indiana are now only a dr am of th 
pa t. What, at on tim, e m d to be an inexhau tibl OUl"'e of 
fuel ha become largely oblit rated; and what r main i us d littl 
for su(!h urpo in th r p at d advan in th pri· of timb".r 
hay rna it much mor valuable a lumber. 'rhis d pI tion in a 
JJ<ltiv fu 1 m a.ns mu h to the farm 1', anu th itiz ns of th 
man mall t wns that ar v ral mile from a rai1roa . 

'roday th farm r in numerou 10 >ali i hanl h' al from 5 to 
12 mil . Th al at the swit h or oal ard 0 ts him fr m f ur 
to j ht dollars p r ton. Suppose he only haul for mil 0 I' an 
impro d r ad and at a time of th y ar wh n th roads ar in a 

o d 9ndition. .A load of two ton is about a mu h the av I' 

farm t am h uld haul und r u h 11' urns an and two loa p .. r 
da will make a good day' work. Con id rinO' a t am nd man 
worth thr e dollars per day and the cost of th oal four d lla p r 
ton th ost of his coal in hi bjn i five and on -half dollar p r ton. 
But th are the mo t fa orabl ir .um tan and furth rm re, 
do n t oin ide with th fa t . Th farm r j cry bu with hi, 
r p, wh n the road ar at th ir be t; and 'en raIl for m of 

th di tan e he hauls 0 r dirt roads, whi h ar fr qu ntl , v ry 
an y th hills littlO'raded th id di rhinO' an r pairinO' or I) 

(71) 
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neglected. With uch obstacles to contend with, his loads must be 
much lighter, and his team wili travel more slowly. Is there any 
remedy for these conditions ~ Will it be possible for the farmer to 
obtain a fuel at a lower cost? 

It is true that there are no workable beds of coal in northern In­
diana. ffhe only coal found occurs in irregular masses in the glacial 
drift. This was picked up by the ice, while passing over some of 
the coal beds of Mi higan, and carried into the various localities and 
dumped. The nearest coal beds of any economic importance occur 
near the we tern-central part of the State. 

Ho\vever, there is a fuel in this seemingly barren territory that is 
ure to om into domestic use, especially with tho e living 0 far 

from the railroad witche. This fuel ha been u ed by the peopl 
of the Old World for centuries, and today is us d in Canada and 
many pIa in the United tates. It is frequently fund in larg 
quantitie , in the very localities where the people ar hauling th ir 
coal for ten miles. The name of this fuel i ' 'peat, " commonly 
known as ' mu k" by the people of northern Indiana. 

All of the larg l' peat beds in the northern part of the State were 
inspe ted uring the spring, umm r and fall of 1906, in order that 
an estimate might be made a to the economic importance of this 
material as a future fuel for northern Indiana. The purpose of 
this r port i first, to give r liable information regarding th loca­
tion, extent and value of the prin ipal deposits; e ond, to make 
known the be t methods of determining in the field something of the 
fuel valu of p at; and third to point out various physi al and 
'hemi al hanD' that are taking place in the e p at beds, as well as 
. rtain topoD'raphi al phenomena, that will be of interest to those 
who enjo the stud of nature. 

Definition.-Peat i a moist, pongy and partially arbonized veg­
etable matter, ranging in color from ~ light chocolate brown to a 
black. ,Vhen it has remained, for some time, in a state of imper­
fe t de ompo ition in the pre ence of water, it forms a soft, slimy 
mass, which is suffi iently tena ious to be molded into almo tan, 
form. When dried this ma be omes hard and omewhat darkened 
on the surfa e from oxidation. It hows an earthy fracture, and 
reminds one of a black rarbonaceous la,. Where the peat has only 
been in this state of partial decay for a brief period it is very 
fibrous incompact and often contains the roots of the plants which 
afford the material from whi h it is deriv d. It is lighter in color 
and has a lower specific gravity than the first variety. In any 
maT h where the proces of p at formation is O'oing on, we find these 
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two varieties the form r compri inO' the lower and medium portions 
of the bed, while the latter lies near the urface. Between these two 
varieti the peat is found in var-ious interm diate taO'es of incom­
plete preservation. Peat in many localitie i ommonly known by 
the terms "muck " "turf" and "boO'. " 

Dist1'ibution.- The deposits of peat ar widespread and extensive. 
Ru ia alone has 67000 square mile f peat land; Ireland ontain 
1 576.000 a res of "fiat bog" and 1 254,000 a res of "mountain 
boO"" while th bed of German. r will also ov r several millions of 
a r . There are likely half a million acre's in Sweden and Norway 
and numerous depo it in Holland and France. Large deposits al a 

ur in hina the southern part of Africa southern South Ameri­
ca Mexi 0 Canada and the United States. Profe or IJyell tat s 
"it has seldom if ever b en discovered in th tropics." Darwin 
say, "in the outhern hemi. ph ere peat does not oc ur n ar r to th 
equator than latitu]e 45 d gr " 

The di tribution of p at d po. it shows that th y ar not O'overned 
by luxuriant O'rovrth of veO'etation lik in the tropics but rather b, 
ondition that make accumulation of vegetation po ible. These 
onditions are climat and topoQTaphy. Ex es ive heat 11k that of 

the tropic promote decomposition. Both the work of xidation 
and that of th bacteria is much more pronoun d than in a ooler 
limate. 010 e to the Arctic Ojr Ie the ummer are too short for a 

large accumu]ation . but jn the moist regions found betw en lati­
tu i 40 and 60 clegr e north, the climatic onditions seem most 
uitable. Her it i that the sphaO'num mos which are the most 

important of the peat produ(' rs, grow mo. t abundantly. 
The topographi al featur are e en a gr at r fa tor in tbe geo­

graphi al po ition of the p at depo its of North America than th 
rlimatir ondition. The main d veropments are limited to the re-
0'10n 0 upied by the late continental i e b et of the Pleistocene 

riod, and oc ur in old O'laejal lake ba ins. Tb e ba in filled with 
p at are ver~r common in the north rn part of the United States in 

ew J r C~T, New York, Penns, "lvania, In iiana Michigan Wi­
ron in and 1\1inn sota . and adja ent portions of Canada. Their de­
velopment was brought ahout by the o'01Hdng out of th hed ro k by 
the [l lvnne of the g' ren t ire lohcH, ~nd the deposition of th ir hd­
eroO'en ous loa of cl~ . T , gravel and bowlder: at th tim of re­
ceding. 111ese jl'r g'ular m::ts .. rs :-.a\'(' [l hnmmocky S11rf:-1ce v hi h 
n ces arHy cont~in ed hundreds of thousan Is of undrain d d pr -
ion. . The d ep r of these bad pRTt of their basin b n ath the 

g'1'01ll1l-wat r ] y('l nnd b amr Jelk . 
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"'Ree page 81. 

t S e page 82 for :-tn xplanati n of hi ' pa.l ial d v lopmen t . 
tSee 10th ADn. Rept. U. . Ceol. • ur .. pp . 26 1-339 . 
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ilt , } nd an not ompar from a ommercial 'tandpoint with 
tho e of the glacial lakes. 

').1he and mann l' in whi -h th t rrace d po it are de loped i 

Cour c of a f and rina 'treaLll. 

rin 0' f a ream. Wh n the urren t of a stream ha 
a low e10 ity it reqnir s v ry little to turn it awa from it our e 
and inc th banks f a tr am are ahva s weaker in orne p rtion 
than in oth r , it i rtain to m ander. \t th e weaker pIa es 
urves ar tart d and in - th 'urr nt l' adily :finds the ,the 

are de elop I rapidl, . V\ h n th c1 v lopm nt ha r a hed an ad­
van d taO' a. i. h wn in th n<Yur th po iti n f the hannel 
1 orne un tabl and th rc is a tr no' t ndeney for. traiO'htening. 
While th chann 1 fall IV the our x t 7. by ,a f y at tim of 
flood, when th banks are ovel'flo\vn the curl' nts may find their 
"vay by the mu h horter route from x to 7.. The teeper gradi nt 

the v loci y of the curl' nt, which b giDS to 
w ar a n w hann 1. A this hannel deep n.. a larO' rand larO' r 
volum of water j admitted, ",hi h ac 1 rate the velocity and 
eroding. In this way tbe chann 1 may b worn 0 d ply that a new 
hann 1 j 'ut dudnO' a larg flood. Upon the ub id n of th 

\: at r th old hann 1 hal hNm abandoned. If its b ttom i b -
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neath the ground-wat I' I v I a lake i f rmed whi'h i known as 
, bayou" or "ox-bow lake.' Th s in a mann r imilar t that of 
the slough*, become covered with v g tation an 1 take n the form 
of swamps, which may develop into p at beds. 

E tuarine swamps are de elop d wh n a stream forms a delta at 
its mouth. The d Ita ne e itate ev ral outl t channels, between 
which the surface i often low I' than the bank of the stream. Over 
these low flat surfa es, whi h ontain many little lakes and ponds, 
aqueou vegetation grow. rapicliy, thu produ ing the swampy con­
ditions suitabl for the partial pre ervation of mo se , grasses and 
edges in the pr ence of water. The depo ition of silt at flood 

tim makes d po it of thi type generally impure. 
Wet Woods.-When the urfa e i very lev I a mall accumula­

tion of v getation will retard the surf a e drainage, and soak up the 
water, which would otherwise flow awa·. If the evaporation is re­
tard d, a is the a e in the forest, some water may b held through­
out the year. Thi will prevent the omplete p ri hing of the vege­
table matter, whi h ma be a umulated upon it, and thus develop 
the swampy conditions. 

ClimbinO' bogs frequently 0 ur in Ir land, but in North America 
are rare. Where th ·limate is very humid th phagnum, tarting 
on the lake borders, will extend upward over lopes of as much as 
five d gre s. The inter titial paces between the den e mass of 
branch of this plant mak excellent reservoir for water. This 
water preserve, in part, the vegetable matters and a wamp is even­
tually d veloped. These bogs furni h large quantities of peat for 
commer ial purposes in parts of Europe. 

The ablation swamp are of bttle importan e a sour es of pat. 
They are formed b the di olvin away of the CaC03 , or other 
alts whi h r ult in ink. The ba in ar undrained, and may 

have th ir bottoms ben ath the ground-water level. In the latter 
c e~ mar hy ondition are ertain t I' ult. 

VARIETIES OF PEAT. 

There are two kinds of peat found in thi tate that occur in 
workable quantitie. The mo t important of these is the moss peat. 
It ha originated mainly from the wat r-Ioving moss s but som -
what from the f rn gras and sedg . The moss figuring most 
prominently in the forrnin cy of thi p at i known as Sphagnum 
cymbifolium. Probably 90 p r nt. f a peat rived solely from 

·See page 77. 
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til ~ rno' , woull me from this sour . Go into any tamarack or 
hu kl berr, mar h of n r h rn In liana, wher the ground i quit 
moist, an 1 n will find thi pe i lJ'rowinO' on th urfa e. Fr­
qu ntly it looks hk a great arpet ov ring s veral acres. Al way 
as ociated with thi form i the one whi h holds the n xt place of 
importance as a our e of th moss peat, namely phagnum acttmi-
~atum, In addition to these two ource th rno ses Clirnacium 
americanurn, Cyl'indrotheciurn ednct'rix Dicranum scoparium, 
and other mo ses, various pecies of f rns, and a f w other plant 
playa mall part as onrc s of origin for a real mo p at in thi 

tate. Mo t of thr. depo it , how v r, for r a ODS that will be om 
bvious in sub e u nt pag , 'ontain som of th gra e se 0' and 
ther vegetation. 

The gras and edg vari ty whi h has a low r fu 1 valu than th 
m p at i d riv d from a lJ'reat numb r of gras 
r hes et . 

OCC RRENCE OF PEAT. 

Peat is found to om xt nt in all of the area overed by the late 
Wis onsin drift, whi·h ha it t rminal morain s in th central part 
f the State, but 0 urs in workable quantiti onl in the three 

north rn tiers of counties. Th peat beds appear in the it of old 
O'la iallake ba in in lake ba ins that have been developed betw en 
and dun s and in "ba ou " or "ox-bow" lake ba in whi h hay 

b n left in th m anderinO' of stream. The :first topographi al po­
sition i mo t promin nt in th north rn and north a t rn part of 
the p at r gion; the s ond]s very noticeable in Lak and Porter 
ount] ,in th northwe. t rn part of the tat and th thiru i 

found especiall in the Kankake and Little alum nt Riv r Val­
l 

ORIGI T OF P E T. 

Th lar. . t and mo t important of th s peat d po its ar tho 
whi h 0 upv the it of old gla iallak ba in . 
mos p at f Indiana, and 70 p r cent f th . ra an dO' va-
ri ty have this topoO'raphi al position. Rin all of the workabl 
d po it of th tate are limited t th ounti found in the lake 
re ion and mo t of the beds have had th ir d v lopm nt in the 
lakes a brief history of the lak ,s and th ir or] in will b h lpful in 
and r tanding th forming of the p at depo it . 

Without qu stion the m t b autiful and pi ture que portion of 
th State of Indiana ]S that fOlmd in the lake r gion. The lakes 
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were w II known in prehi tori times to those true childr II of n:l­

tur ,th Indian, who built their wigwams nearby, hunted about th 
shor s and fish .d in the quiet wat rs. '1'he pioneers were no Ie 
a quainted with them, sin e it was here that all the birds and ani­
mal of the forests came to quench their thirst, and the ba sand 
pi kerel were always waiting for their bait. Today the shores ar 
lined with ottage and t nt , where th busy ons and daughters of 
the Hoo ier tate go for re t and pleasure during the hot summer 
weeks. 

'1'he e lake and the topographical features surrounding them are 
the monum nts of the la t ontinental i e sheet. They belong to 
th v ry lat t moraines of the glacial period. '1'heir origin took 
pIa wh n the great ice lobes began their recession dropping their 
h t roo- neous loads of clay and, gravel and bowlders in irr gular 
rna es, which gave rise to a hummocky topography, without any 
drainage. 10nsequentl almost an innumerable number of d pres-
ions, te hni ally aIled' kettle basins," were present, which be­
arne 0 cnpied by lakes or ponds wherever the bottoms wer below 

the ground-water level. Today only a small percentage of these 
lak and ponds are left. 

In brief, tho factors that have been most important in the de­
truction of the lak s hav ben· (1) the d velopment of a natural 

drainage; (2) the fiWng up by the" carrying in of debris or for-
ign matter by stream and springs"; (3) the lowering of th 

ground-water level b th cutting away of the timber, drec1o-ing and 
tiling; (4) and th filling up brought about b. th partial de ayiuo­
and a umulation of vegetation. In the first ase the stream and 
their tributaries worked their heads ba k into the hummocky sur­
fa ·e tapping many of the lakes and low rino- th ground-water 
level. Probably the arrying in throuo-h spriuo- of the cal ium bi­
carbonate, which, upon 10 ing arbon dioxid , was precipitated in 
the form of the mono- arbon ate, ·or "marl "i the most important 
of the second ·ase. In the third Evi ion th utting awa. of th 
forests has permitt d a complet oxidation and hard nino- of th 
urface, so that th wat r pa e ov r the urface readily and into 

the streams where formerly the soft v 0- tal mold formed a sort of a 
pono-e whi h retained it keeping th o-round-water level at a 

o-reater altitud. Dr d ino- and ti11no- ha. also lowered the ground­
wat r I vel, drainin many of the smaller lak s and ponds and ha 
lowered the water level in the laro-er lakes. The most important 

*T\ .... enty-fifth Ann. Rep. Geol. ur. of Indiana, 1900, p. 36. 

[6] 
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factor in the extinction of the larger lakes and those that continued 
to remain beneath the ground-water level is the last. In almost 
every township of these northern tiers of counties are old glacial 
lake basins filled up by partially decayed vegetation. 

The filling of ome of these lakes by vegetation undoubtedly be­
gan as soon as the ice receded, and is today goinO' on in greater or 
les degr e, at almost all of the lakes. Vegetation, in the larg l' 

lakes, generally grows mo t abundantly on the southern and western 
hores. This is due to the prevailing winds ming from a outh­

we terly or westerly direction, and thus developing higher waves on 
the northern and eastern hores. Because of the minuteness of the 
waves, the small lakes are not so noticeably affected in this way. The 
more narrow portions of the lakes, and the bays are found to be 
suitable for a heavy growth of vegetation. 

"~'Where muck meadow -former portion of the water area­
border a lak the transition from the species of v getation covering 
their surface to those growing in the water on the outer edge of the 
muck beds is a gradual one. In the water 8 or 12 feet in depth are 
pond weeds (Potamogeton), water shield (Brasenia), bladderwort 
(Utricularia), and water-millfoil (~1:yriophyllum). As the water 
decreases in depth, first the white water lilie (Castalia) and then 
the spatterdock or yellow water lily (Nymphoea), appear. With 
the latter are usually pi ·kerel weed (Pontederia) and often the 
green arrow-arum (P ltandra). A little higher up and growing 
in the muck whi 11 r aches to or nearly to the surfa e of the water 
i u ually a thick bed of at-tails (Typha) and arrow-head (Sagit­
taria), while farther ba k are the sedges and grasses of the typi al 
muck meadow. " 

The partiall d c:ayed egetation underlying the at-tails and ar­
row-heads i of no practicable use as a fuel, because of its very in­
compact condition. It is really a mass of fibers floating in the 
water. Even the surface of the bed at this stage will seldom bear 
the weight of a man; and it is not until a sufficient vegetal overing 
has blanketed the, ater surface, and the gras es and sedges begin to 
grow, that the bed even begins to become suffi iently ompact a d 
decomposed to be considered a peat bed. By far the major portion 
f the ac umulation takes place sub equent to the beO'inning of the 

DTowth of the O'ra es and sedges upon the surface. The peat be 
re ulting from the accumulations of this sort are alluded to in thi 

and sedO'e d po its. Not that the gra es anti edges 

*Twenty-fifth Ann. Rep. Qeo\. SUI'. of Indiana.. 1900. p . 3 . 
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are th only our ,because even whHe the e are growing on the 
urfa th re are r ru h fern , mo and other form of 

vegetation, but be au th y seem to be th most imp rtant of any of 
th vegetation in the orIgm. 

In tead of being fin d up b the gra ther lake 
ar repla cd by th 0 e ; and in u h c1epo. it phagnnm 
rno es playa mu h mor important part than th ra e and sedges 

o in the dev lopm nt of the grass and dO"e be IS. The e mos es 
form a lodgment about the margin of th lak wherever the wave 
are not uffi i nt to br ak them up. This overinO' of mo s spreads 
ut and floats on the urfa e. It gradually thi ken and the de-
ayed peaty matter fall off from th lower ide of thi raft and ac­
umulates on the bottom of the lake. At fir t this mo overing is 

v rv thin and will ustain littl w jO"ht, but as it b comes heavier 
and advance ov r th . urface of the lake a man an" alk out f r a 
hort Ji tan e on it quakin o. urface. At thi taO'e it i known a 

a "quakinO' boO'." If the O'rowth and ac umulation ontinu for 
a uffi ient period, th lake may b ome entire] fill d , ith thi 
peat sub tan and the re ultinC! deposit would be termed a p at 
b if suffi jent de mposition b neath the O'round-water level had 
en ued. Howev r if the material wa et in a very fibrous condi­
ti n and not nOllO'h decompo ed f r peat, a "peat-mos litter" b I 
would be a more appli able term. 

As ha already been mentioned, peat i. formed from the partial 
1 raying of v O'etation in the presence of water. This water doe 
n t have to be held in a lake but may he in the int r ti e of livina' 
and dead y 0' tation. In Indiana we have orne O'ood example. of 
p at beinO' form d entirely above the ground-" at r 1 v 1. If w 
will walk throuO'h an ordinarily dry forest we "\ ill note that th 
\' 0' tati noon be om bla kenecl and rlerompo d the arbon pa -
, inO' off a arbon-dioxide and the inorganic matter being 1 ft as a 
l'f'. idue. _ . w approa h a lake" e rna r find the v getation I ray­
in 0' mn h mor slowly in the presence of wat r; and the ac umula­
tion O'aining on the d ompo ition. This a nmulation i due to th 
fa t that where the water is pre ent the air an not come into fr 
onta t with the arbon. and this element is larO'ely r tained whil 

much of th infiammabl ubstan i O'iven off. Con quently th 
fuel quality of th v getation is be oming improv d. Further b - \ 
au e of the aqu ou ondition, variou mi roo opiral orO'ani m ar 

shut off that are very ff tiv in produ ing de a.. In short, vege­
tati n in the presen of wat r 10 es v ry littl . if any, of its fix d 
'arbon, a:lthouO'h som light, ombu tihl era ar !.riv n ff. In 
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n in thi po ition; an 
t rrninati on '::' rna b, 
h w tb m ,_ p ats t 

Th am 
b n 

oxidizin ,ork of the air ha been ompl t. Th orO'anic mat<=>rial 
ba be n giv n off in th form of arbon-di xide and th rae and 
the inorgani u b tan e ha r main d a a bla k andy I am. 
find the p at b in g n ral that ar abov th r und-v at r I 
f a lOver fuel vaIu ; an tbus rapidl. d r asiuO', Th p a 

n ath the ground-wat r I v 1 win r main, almo t indefinit ly in a 
fr hand unde omposed ('ondition th fu 1 alue onstantl lrn­
provin a the de omposition ontinu 

The low r portion of a p at bed i g nerally om what mingl 
\\ ith tb und rlyinO' f rma i 11. Th importan of thi impur 

ndi t i n i, larg 1 T d p 11d nt up n the thi kn of th b d th 
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p r nt. of impurity b il1g ] 
gr at r. 

a. th thi -kn 

U"ES. 

;) 

f th b cl I . 

A a fn 1 p at ha b n knowll 'inc pri l' to t11 h1'i tian Era. 
PJiny in hi atural IIi tor relat s that' th Chau i pre ed to­
g ther "\ ith th ir llano a kin of rno . a1' h whi h th dri d by 
th wind rather than b th ,un, and which th y u ed n t only for 
ookillO" th ir vi tual , but al 0 f r warrnino' th ir bodi ." At 

pI' nt in Europ p at is burned xt n iv I when oal i not 
a ailabl. l' at f}uantiti are u ed in IrIan 1, tlan 1 England. 

Th Jetll rlan is D nmarh: Poland Bavaria Switzerlanll 
and ]'ran . Ru ia alon produce -1000000 t n allnu 11y Ger­
man) 2 00, 00 Holland 1 000000 and" \V d n 1. 0 000. 

xhau tion of the oal fi Ids i brincin p at 
plac that ar· 

rather l' mot from th oal l' 0'10n . m t xt D i \'C 

utilization ha be n in th PI' vin e of Ontario and (~u b an­
ada. Th briqu tt s ar bing burned mol' or]e in aU of th 
larO' iti of th a t rn part of th Unit d tat . 
ar all' a y p ratinO' in the New RnO'land tat, \v J l' Y J W 

Y rk, l\1i hi 'an. IUin i Wi "'on in Florida Qu b e, Ontari an 
ranit ba an th ru pro ss of diO'O'in o' ont hO'1' n mat rial, 

stackinO' it up and dr inO' it, i carried on om what in th rural 
di ri·t of all of the tat in whi h peat i found. 

compar d with ('oal, peat ontain. Ie. arbon and hydr 0' n. 
x, 0' n and a h, and has a 1m l' fuel value and sp ific O'1'av­

In "1' y'. ]V[ tallurg. we find th following tabl whi h om-
p:lr f th ch mi a] and phy ieal pI' P rti 

ubstanre. Carbon. Hydrogen. Oxygen. Nitrog II. f'; ulphllr. 
. 'per i':e 

Asb. I Gra·:ity. 

------ ---------------------

n:~i~ :: : ::::: : :::::::::: 1 54 .02 1 5.21 2 . 1 2 .30 .56 9 .73 50 
66.31 5.63 22 . 6 .57 2.36 2 .27 1.129 

Rituminous Coal. . ......... 78 .69 6 .00 10 .07 2 37 1.51 1.36 1.259 
Anthracite Coal. ...•...... 90 39 3 .2 2 .9 I 3 .91 1.61 1 .392 

Th foll winO'tabi O"i in o' th omparative h at alne. ha. b II 

tak :n fr m ThnJ." tn' Element. of En in ring: 
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al01'i/io Power. 
Fuel. Relative. Absolute. 
Anthracit coal .......................... 1.020 14. 
Bituminous onI . .. ..... . . . .. ... ..... . ... 1.017 
Lignite, dry . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. .700 
Peat, kiln dried. . . . . . . . . . . . . . . . . . . . . . . . . .. .700 
Pent nil' dried. . . . . . . . . . . . . . . . . . . . . . . . . . .. .52G 
Wood, kiln dl'i d. . . . . . . . . . . . . .. . . . . . . . . . .. .551 
Wood, aIr dried.. ... .. . . . . . . . . . . . . . . . . . ... .430 

14.796 
10.150 
10.150 

7.650 
8.029 
6.385 

Because of its low fuel value, peat is n. ed very little in factorie 
but for domestic purposes it is: growin 0' in importan e. This arowth 
i larO'ely due to its lean liness. 

Ordinary coal or, ood toves and furnaces ar not uitable for the 
burning of peat. The fire boxes are too large and th draft ar to 
trong. In Europe much attention has been gi ven to . pe iall on­

structed toves for burninO' peat. T. H. Leavitt, who operated peat 
works at Lexington l\1a achusetts, relates his exp rien e as fol­
lows: "During four years I ran a 14 horse-power tubular boiler' 
(the fire-box fitt d for coal wa original1y 32x42 inehe. with grate 
bars % of an inch apart and 15 in ·hes below th boiler). I burned 
nothing but condensed peat of m own manufacture, and finding 
that th h at generated wa far in exce s of what was r quired, the 
area of the grate" a reduced by la, ing fire-bri k at the sid and 
r ar end to 16x36 inches- Ie. s than one-half the original area. The 
fu 1 wa never more than six ineh s deep on the grate, generally 
Ie s; the amount of gas generated produc d a constant flame which 
fill d the entir pace tmder the boiler, showing that if a larger 
quantity was u ed it would probably generate an amount of gas in 
xce of what ould be consumed, and must therefore be wasted. It 

hurnc 1 with a very lig-ht draft, gave quick and inten e heat, and at 
th lose of the fOL1rth _ ear the grate bars were entirely uninjur d 
and a good a when new." 

1\'1ANUFACTURING OF PEAT FUEL. 

E xi1'aciion of Peat.-The mo t common manner of extraction i. 
by mans of a slane. ~ hi h js a spad with harp eda s the on 
edae b ino' at riaht ano-Ies to the blade. With thi instrument it is 
reputed that a stronO' man an cut 50 t TIS of the crud peat in a 
lay of 10 honrs. Another lnstrum nt tbat i v ry common in Prus-

sia i. the Browsow kyo With tlli peat an be obtained from bE'­
n ath a onsiderable d pth of water without the xpense of drain-
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ing. The cutting devi 'e is made like the four sides of a box, with 
oblique edges. The lower edges are kept sharp for the cutting. 
When the machine is sunken to the desired depth, which might be 
20 feet, a blade, worked by means of levers, cuts under the prism of 
peat, which can then be lifted. The prism, whi h is from 1 to 21/2 
feet thick, and 20 feet long, is cut up into convenient sizes. A ma­
chine of this sort is operated along the side of a trench that has been 
already cut, by the labor of two men. The output is 3,000 cubic 
feet in 10 hours. Various dredglng machines are also used in the 
very wet peat bogs. 

The question of getting rid of the moisture is a most important 
one in the digging of peat. Sometimes a large amount of water can 
be drained off by ditching, but this is often impracticable, since 
freezing makes the peat brittle and difficult to work. When the 
person extracting can stand on the dry ground and do his digging 
beneath the water level, he finds that his peats cut most easily and 
conform best. They can then be stacked in the air for their :first 
drying, and afterwards be put in a drying kiln. Another method 
of drying is to harrow and rake the surface of the bed, after taking 
off the unde omposed vegetation. This exposes a thin layer of peat 
to the action of the wind and sun, reducing the amount of moisture 
from 75 to 40 or 50 per cent. In this condition the material is sub­
mitted to the dryer, where the water content may be reduced to 10 
or 15 per cent. 

In Holland there is a proce s where irregular pieces of wet peat 
are thrown into a vat and there trodd n by men and women, or 
hoI' es or ox n. This developes a kind of ompact pulp, which can 
be readily moulded into the desired form and dried. Sometim s 
this pulp is spread out on a floor and then gone over with a roll l' 

until it has become mu h more compaet and has taken the shape of 
a re ·tanO'ular solid. It i then ut into uitable sized brick and re­
moved to the drying floor. 

The most u e fu1 pro esse have been tho e where rna hinery is 
used for tearlnO' up the fib l' and giving a homogeneous mixture of 
th mas. 'rh e pro esses mi 'ht be discus ed. under two headings 
the wet and dry. 

Up until re ntly the w t pro 'ess has not be n onsidered uccess­
ful by operator of the United State but is aid to be used x­
tensively in Contin ntal Europe. At Trent Valley, Canada, hy­
draulic presses were built. and operated from 1900 to 1902. Th 
crude peat was put on tru ks between erforated tra. covered with 
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jUt I' ·1 tho In thi . llwtion it \ras ubject d. to th PI' ure. 
' in t n PI' 'ing, were mad in 10 hour. 'l'h amount of water in 

tIt p at upon ent ring thi' PI' ,' amounted to 77.71 pI" nt., but 
aft r b in o' ubmitt d to pre ure it was reduced to 63.48 per <:.ent. 

pon 1 aving the pI' th peat was put through a drier, which on-
si .. ts of a long l' tary ylillder. This apparatus vaporat s 6,00J 
pounds of w t r in on hour1 and I' duc the amount of water to 
:2' .41 per cent. 

Anoth I' p at plant of the w t pro es type is situated a short 
Ii tan e north of 'rol d ,in outh rn 2\1i higan. The equipment 
and m thod of han ling the mat rial are d ribed as follow : 

The peat is duD' by a ipp l' dr dg , loaded onto s ow , these are 
Hoated to the Vi harf th n unloaded by a bu ·ket an scraper ele-
vator, ·arried to the ond fioor of the fa tor building, and th r 
dump d into tll hopp I' of the peat-mill, ontaining all its original 
m i ture-about 5 per nt. In this mill the peat is thoroughly 
ground, macerated and kneaded, so much so that aft r emergin 
fr m th mouth-piece there is no loos moistur di cernibl , the 
wat l' and peat having formed a perfect amaIO'amation, which, after 
it' talc n to tll dryinO'sheds, where within 24 hour it 10 e about 
-10 p I' nt. of moi tur through natural evaporation. 

Th n nino proc s ha begun and wh n ry it ha umed u. 
1J1a<:.k hard, til -lik app aran ,burning freel without smoke, de­
p iting no oot and no linker. It has b en found adaptable for 
.. t am boilers, hating and ookin~' tOY ,for bri ·k kilns and in fact 
wher "' er a 'lean, inten ,heat-produ -ing fn 1 i wanted." 

Th n ral opinion of the peat produ r of the Unit d State' 
i that th mo t pra ti able proce is th dry. In thi th ma­
terial i ott n into a very dry condition b for it i introdu d into 
the PI' At 13ea rtov n, Canada . a peat plant using this dr 

s that ha been operated u es fully for 5 y ars. The ma­
t rial i duO' b an Ie tri craper, and the fraO'ments are thrown 
befor a paddl wh 1* whi h t s them from 30 to 50 f t thus 

att rinO' th ub tance, 0 that within 2 or 3 hours it will have 10 t 
40 P r nt. f it moi tur. Th produ ·t ne~ t O'oe into a br ak 1', 

wh re it i torn up and brok n; and then e into th dryinO' 
ylinder which is 30 feet 1 nO' and 3 f t in diameter. It rotate in 

, -5 of a minut and has a pit·h of 14 in 'h . The p at in 20 to 30 
minut m out at the 1 weI' nd of thi, ylinder a a dry pow r. 
Thi p wd I' i d bvered to th briquetting pres. The apa it, of 

·Parmelee. Peat Depo its of N. J. Ann. Geol. R pt. for 1905 
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th plant i 12 to 15 ton, and the '0 t is $1. 0 per ton. number 
of th r pre ar u d but tb O'en ral hara teristi are et 
forth in the above d ription. 

NUll rou plant m tly of a low apa ity are found in Europ . 
In Ru ia 70 ran b n in on locality an from on i wp into 
a h r quirinO' th labor f 30 m n. Plant: of th Uuit d tat Rf.' 

a1' b 1nO' op rat d at Lin In ark . J. ; Rochell . Y . ; rland-
Fla. ; Viele burO', 1\,fi h.' opa ~'fi b.; Bo ton Ma .; Eaton Rapid, 
Mi h.' h Is a l\lich.· hi aO'o Ill.' and partly p ratinO' or or-

anizing at Aurora, Ill.; D troit l\Iirh.· T, n rInd. ' Willmar 
linn. ' l\1ankato l\1inn.; l\finn apoli. Tion.; Portlancl Me.; 
I bl 'iTill Ii b.' Mar hall Wi..· IVr adi on Wi.; William tr et, 

N. Y. 
Peat GO:'I' .--In t.h 1 r yburO' sm ItinO' works cok p at is . aid 

t ha b n u d in 1 6 . and for a similar purpo e it ,va n d in 
EnO'land in th arly part of the sevent enth ntury. It is r ord-
d that in 1735 peat bareoal wa made in tbe Harz and uc s""­

full,v appli d on a large cal. Peat coke ha b n manufa tnred 
in 11' land otland orway Sw den Holland erman Bo­
h mia, Bavaria, and durinO' the 1 t f w years the Rus ian Gov rn­
m nt ha erected a plant between St. Peter burg and 1\10s ow, t 
supply railway locomotives, 

The inten it, of h at freedom from smok odor witbout ulphur 
flbs n C' of tbose prop rti deleteriou to m tal and it 1 anlin ss, 
plac 'oked p at a. on f h for most of fu ] . . L . Fo\"vler, in 
'''1'1 Engineer' of Aprn 1903 sa, : "The temp raturetob ob­
tained by th ombu tion of ok is on iderably in ex . of that 
p ib] with any of th grade of coal. With a for d lraft su h 
f r xampl , a tbat ' istin n in a fir box f a 10 'omotiv a tem­
p ratnrc of 4,700 d 0'1' S F . an b ohtained. Tb 1'1' pondio ~.., 

maximum t mp ratnres f r high 1'ad bi uminon oal, u h a' 
Po ahonta. and Anthrac-it , ar about 4,000 d O'r e and 4,500 d -
gr " r , p tiv ly." 

'"1 h pl'ore . of (' king peat [l r varied . Prohabl th most 
impl i io h form of beap a bar al j mad. In thi part f 

the charO' i burn d. Anotb r f I'm i th perm t nent kiln, and 
b 10nO'inO' to thi would b the opf'n kiln pit and ov n. The most 
sue ful m thod has b n the r t l't. In tbi th harg 1. en-
a d within th r t rt and tlw fir no not orne jn conta t with i . 

rrhu,' tl~(1'r i 'i 1 0 In.', hy "()TIllll,.;tiolJ. ;m(l <111 f the h,v-pl' (lll "t. ( il) 

*Parme! ,Peat Depo. its of N. J., Ann. 0 1. Rf'pf for 1905. 
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be obtained. Plants of this kina are operatinO' successfully at Old­
enburg, and BeuerberO' Germany, and Ridkino, Rus la. 

In the Con ular Report, 161fl*, we find the followinO' de cnption 
of the Zeigler method: 

"Conci ely stated, the ZeiO'ler method on. i t in carbonizing 
patin losed ovens, heated by burning under th m the gases gener­
ated by the coking process itself. Such a plant is therefore self-
ustaining, the only fuel re<l,uired being coal or wood sufficient to 

heat the ov n for the first charO'e, when the ga e generated by the 
coldnO' process become available and enable the operation to be re­
p at d and continued indefinitely. Not only this but the off-heat 
from the retort furnaces passes on and heats the drying chambers, 
in which the raw, wet peat is prepared for the ovens by drying to 
the point of economical c.arbonization. There is transmitted to the 
c1epartm nt as an exhibit with this report, a sample of 1 kilogram of 
raw p at and the several products derived therefrom by the ZieO'-
1 r pro ess, each in its due proportion, as follows: Three hundred 
and fifty grams of coke 40 crrams of tar, and 400 grams of ga 
liquor from which last is derived 6 grams of methyl al oh01 6 
(Yrams of acetate of lime, and 4 grams of sulphate of ammonia. If 
thi sample be multiplied a thousand fold to a metric ton, and th 
valu of each produ t given at its present market pri in G rmany 
the demon. tration would be a follow: 

Description. Marks. 
One ton of peat co ting, dried, 5 marks 

($1.19), produces: 
350 kilogram (771.6 lb .. ) of peat coke .... 15.75 
40 kilogram (88.2 Ibs.) of tar ........... 2.20 

6 kilograms (J3.2 lb .) of methyl alrohol. 4.20 
6 kilogram' (13.2 Ibs.) of acetate of lime. .72 
4 kilogram (8.8 lb . . ) of ulphate of 

amnlonia .............................. .88 

Total ............ . .................. 23.75 

VaZue. 

$3 75 
52 

1 00 
17 

21 

$5 65 

The peat coke produ ed as the primary produ ·t of thi pro ess i 
jet black resonant, firm, and columnar in structure pure as char­
coal from pho pb.orus or sulphur, and having a thermal value of 
from 6776 to 7042 calories. It i so highly prized a a fu 1 for smelt­
ing foundry iron, copper refining and other metallurcri al purposes 
that it readily commands from 40 to 50 marks (,9.52 to $11.90) 
p r ton. It is also a hicrh- la s fuel for sm ltinO' iron ore, but as 
the proc is comparatively new and the output limited, it is as 

*U. S. Dept. of State, Consular Rapt. 1615, Ap. 8,1903, pp. 6. 7. 
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yet too scarce and expensive for blast furnace purposes. Crushed 
and graded to ch tnut ize, it forms a splendid substitute for an­
thracite in ba e-burning tove. In larger lumps, as it comes from 
the oven, it fulfills substantially all the various uses of wood char­
coal as a clean, smokele fuel. The 0 t of a four-oven plant, with 
all apparatus for 'utting and drying the peat, distilling the gas 
liquor and extracting paraffin from the tar, is given at $95,200. 
" uch a plant is reckoned apable of working up annually 15,000 
tons of peat, the vario~ product of which would ell, at present 
wholesale market pri'e , for 494,100 marks ($117,596) . A plant of 
12 ovens, with all appurtenan e complete, would cost $261,800 
in Germany, and should produ e annually products worth $350,000, 
from whieh, dedu ·ting the arefully timated cost of peat labor, 
depreciation of property and other expenses-$179,200-there 
would remain a profit on the year operation of $170,800. Thi 
pro e. is in su cess"ful operation at Redkino in Russia, and the 

erman government has evinc d it pra tical interest in the f;ub­
jed by placing at th disposal of. the ompany a large tract of 
peat-moor land, th property of the tate, on whi h xtensive 
works will be erected during the ming year." 

The by-product of thi proe are ammonia, naptha, aniline col-
ors, ethyl, al·ohol, ill thyl al ·ohol, a eti -id, b nzol, illuminating 
oils, creosote, paraffin, tnr and heavy lubricating oils. 

Peat Gas.-Althougb. the gas pro ured from peat i more expen-
i e than coal ga , y t there is onsiderable dvantage in its con­

taining no ulphu or pho phor . From 13,000 to 16,000 cubic 
yards of p at arc consumed annually at the Notala Steel Works, 
Sweden, for its ga. Dr. . Baye , who was once the State 
Geologi t of 11assachusetts wrote: There are only two or three 
cann 1 coals known whi h afford so mu h illuminating material 
pIa ing peat in the first cla of gas materials. It ex eeds all com­
mon channels, and, of our e, i far above the bituminous coal; an 
be worked with poor coal to make good gas. " The following table 
give a ompari on of O'a e obtained from peat, lignite and bi­
tuminous oal :* 

Bituminous 
Peat. Lignite. Goal. 

Carbon monoxide ................. 21 % 22% 22% 
Hydrogen ........................ 8% 8% 9% 
Hydro arbon' .................... 2% 2% 2% 
Nitrogen .................... ..... 60% 62% 61% 
Carbon dioxide .................. 0% 6% 6% 

*Hau ding. Verwertwlg d Torf • p . 415. 
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.Lib o1'ptir ' .- an ab orptiv fibron quality i. 1I. cl om-
wh .. t in uel)' ry and i. fonnd ill . om I' p 'to to b . up ri r to 
lOt OIl b inn' In r (J'rauual ha inO' anti ptic qualitie and ab orb-
ir cr laro' ly tb rum and blood. Th power of absorption is v r 
hio'h bein o' from 4 t lOlA tim its own weight of water. One 
(all pour a bottl of ink in the -lear water taken from the p at mo :; 
1 po. i 1Y~ mil outh of Garr t, Indiana and in a f '" day. 
it wiJ1 aO'ain be colorl . 'I'hi i probabl du to the absorption b 
he innum rable mi·ro c pical filament of p at whi h ar floatin~ 

in the water . 
.As an anti ptic and pn:seTvative.·- l\tI3;ny of the men that work 

in the peat bo ar w II a quainted with the healing qualiti of 
thi mat rial. R p at dly the, riter has heard the e affirm that 
ar in the habit of inO' it on flesh wounds that it i equal to any 
al they lmow of. However, peat beds diff I' greatly in their 

h alin qualitie, since in orne th re is a large amount of po' onous 
v 0' tation tbat ha. a t ndency to irritate instead of ooth. Bodi 
of human b ina'. and animals axe frequently found in a w ll-pr -

rv d ondition which have been imbedded for several enturi s. 
In the year 1747, in Lincolnshir , England, the body of a woman 

wa found in a boO' at a depth of ev n feet. The only chan O'e that 
the fl h had suffered wa a browni. h di coloration. The sandals 

11 h r f et and her lothing bore unmi takable evidence of the n­
turi that bad pa d in ·e her body had sunk into the boO'." Per­
i habl O'OO( pa k d in peat mo s, are often s nt on 10nD' j urn y 
and arri e in a p rfe tly pre erved ondition . 

.As a di infectant and deo lOTizing agent.- The power of tho 
fibr u variet to take up odors is v ry great, and this with its 
auti. epti and absorbinO' qualitie ,make it very valuable in vaults 
drain an th I' I' . pta 1 of filth, tabl h nhou e anJ piO' 
p n . requ ntly" find it old in druO' tor as a d odorizincr 
powder. 

Peat aZco} oZ.- During the past few y ar num rous exp rimcnts 
ha' b n made to d t rmine the amount and quality of al ohol 
that an be utain d from peat. lthouO'h, to the knowl dge of the 
writ. 1', non of the pror have com into omm rial u ; yet 
it j ·Iaim ,d that two ton of p at w-ill 'i ld 65 quarts of al obol. 

AmonO' th r use of p (' t i it aln in a ri ultur and a 
p at IDO litt I' both of whi h ar on. ider d in another p rtioD 
of th~ . report. 

I n.pf'r and ard b arcl of fajr luality have h n mad from peat, 
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Gut it 'mp tition with. traw an 1 \rood has b n t 0 O'r at to make 
it f an economi' importan" san u- n u'tor of h at peat 
ha be n f un t tak tll pIa e of . awdu t in icehouses. The man­
nfae ur of pa ino' mat rial and sub titut for arpets, elluloid 
::md variou fabri· fr m .fibr u. p ~at, have b en carried on slightl , 
hut with Httl 'om rial u 'e I . A a filtering aO' nt peat har­
(,OD.l i x llent. Th char oal i al 0 n. d extensiv ly in the manu­
fa ture of o:unpowd r and fir , ork. 1_. II . Leavitt ays, (( I bav 
. " n th bla k p at f ]\Ias achus tt.· 0 perfe tly prepared and 
O'ranulated without an explosiv admixture, that it was impo i­
/)](. to di tin ui h it from th b st rift.e powder. " Its rapid ombu­
tion an 1 brilliant flam make. it v ry valuabl in firework . ....\ a 
trlJ1DinO' aO' nt it has b en used lightl. By mixing p at and 'oal 
du t a fair fu I ha be n produ 'ed at a mod rat 0 t. In Europ , 
(:('rtain brown ely , ar separated from the peat. 

JOMPO ITIO AND V \.LUATIO 0]' INDIANA PEATS. 

By ROBERT E. LYONS. 

Twcnty-nill . ampl. of Indiana Peats coll ted by the depart­
ment a . i tant A. B . 'ra'ylor, \\ re submitted for cherni al examina­
tion. 

DE RIP'rrON OF PEAT. 

~. 

3. 
4. 
5. Elkhart o. No ..... G. 
U. Kobl o. No. IU. 
7. 

9. 
JO. 
11. 
12. 
10. 
14. 

Sec. Hi (37 N.; 2 K). 

15 N.K & N.W. ; 10 S.W. & 9 S.E . ; 
16 N.W., .W., ~.E. & S.E.; 21 
N.W. & 17 S.'V. unu S.E.; 20 
"~.'V., S.W., N.E., .E.; 20 ~r.,v. 

( 7 N., 2 E .. 
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Lab. 70. Des ription. 
15. Whitley o. o. 1 .. 
16. Noble Co. o. 29. 
17. 
1 . 
19. teuben o. 
20. Elkbart Co. No. 12. 
21. 
22. Pula l,i Co. J. o. 4. 
2. Ja 'per Co. o. 1 and 2. 
24. Porter Co. o. 3. 
25. Lake Co. No.3. 
26. Pula ki o. No.2. 
27. far ball Co. No. 22. 
28. Pula ki Co. No. 25. 
29. N wt n o. No.1. 

The relative fuel value of a h of the tv enty-nine am 1 wa 
determined by alorimetric test. To obtain data of valu for er­
tain specific purpo es, five typi<.:al p cimen , No . 1 2 3, 4 and 21, 
were subjected to a more complete hemi al anal is, jn luding th 
determination of the pel' entage of mOl tur volatile ombustible 
matter, oke, :fixed ('arbon, ash, sulphur ph phoric aci ,pota ium, 
nitr gen and absorbing power. Three ampl of fibrous, absorbent 
peat fr e from lump and suitable for litt l' os. 5, 6 and 22, weI' . 
also examined a to power of absorbing water and urine. * 

METHODS OF A AL YSIS. 

Preparation of the sample.-Peat wh n taken from the bog on­
tain a larg amount of water, fr qu ntly a high a 85 to 90 %. 
When the ut p at i. xp d to the air a larg portion of this wat l' 

vaporate but aft l' prolonged drying there still remain orne 
, at I' whi h 'an n t be xpelled exeept at a high temperature, . '. 
1000 C. or higher. 

The method ed in thi laboratory wa to air lry he ampl 
by preadinO' th m out in thin layer an e 'posing them for about 
fourt n da to room temperature (20 0 to 22 0 

) ..... n averag 
ample of the air-clri d peat wa gr und in a W ath rh ad t 1 

mortar to su h £i.nen that all woull pa thr u 0'1 a 100 me b 
sieve. 

Moist~{'1·e.-Five grm . of the pm dered, air-dri ample weI' 
placed in a previously weigbed gla w ighing bottle equipp d witb 
a good-fittinO' ground topp r. The op n b ttle ~vas pIa ed in a 

*I h rebyacknowledge the valuable a si tance of MI'. C. C. Carpenter in executing th e 
analyses. 
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small toluene bath whi 'h was kept at a temp rature of 105 0 C. 
At the end of 4 hour thC' bottle was removed from the oven top­
pered placed in a de .. i ·rator over fn d al ium hloride for 30 
minutes and then", eiO'hed. The dryinO' for periods of 2 to 3 hours, 
ooling and weiO'hing w re repeated until no further ]0 s of mois­

ture was found, i. e. untH the weight be ame n tanto The weigh­
inO' were alway undertaken with the bottle e urely stoppered 
be ause of the extremely hygroscopic nature of the powdered and 
ov n-dried p at. The operation generally required 72 to 90 hour . 

Calorimetric Test.- The method of op ration is to burn ompl te 
ly a sman ample of the peat under su h condition that the heat 
g n rat d will b abs rbed by a known volum of water. The ri 
in t mp ratur of th water is ob erved and made the ba is of cal-
ulation. 

Th unit of h at u cd in r porting the r suIts may be the Calori 
or the Briti h Thermal nit. 

alorie (kilo- alorie) ==the heat nece sary to rai e 1 kilogram (2.2 
Ibs. ) of", ater 10 C. 

B. T. U.==the heat n essary to rai e 1 lb. of wat l' 1 0 Fahr. 
The fu 1 alue t t wa made on sampl s of peat dried at 105 0 

., whi h O'i c a sliO'htly higb r thermal fte t than would be vb­
tainable in pra ti with air-dried peat, because of tbe moi ture held 
by p at ev n after prolong d air dryinO'. 'l'he ad ant a e in usinO' 
o n-dri d p at in thi te t is that all amp I may be accurately 
compared a to heatinO' effe t, sin e the amount of moisture remain­
ing after air drying is dependent upon 10 al onditions. 

The alorimetric te t was executed with the Parr or Standard 
Calorim tel', equipped for electrical ignition. The bomb of the in-
trum nt wa. harO' d with a small quantity of the powdered, oven­

dried ample, odium peroxide and potassium hlorate which fur­
ni hed oxygen for th ombustion. The completeness of the combus­
tion of the peat in the presence of these oxidizin,O' heIDi als was 
noteworthy. 

Procedure.- Weigh accurat ly 1 grm. of chlorate mixture upon 
a watch gla. and bru h into the bomb. From a stopp red test­
tube, or weighinO' bottle weigh accurately by differen e 0.5 to 0.7 

rm.* of finel. powd r d oven-dried peat directly into the bomb· 
without delay add 1 mra. ure of sodium peroxide, close th bomb 
with the head on whi h the ignition wire has been adjusted and mix 
the ontents of the bomb by rolling and gently tappinO'. 

*The charge of peat . hould not exceed O. grms. on account of the violence of the reaction. 
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'rhe bomb is now immersed in a nickel-plated copper beaker con­
taining 2000 . of di tilled water and th beaker placed in the 
fibre bucket. Adjust the bucket cover, conne t the belt from the 
wh I of the stirring device with a small lectri.... motor and place 
in po ition a th rmometer O'raduated to 1-100th d gree Fahren­
h it. Read the thermometer when th mer ury thread b come sta­
tionary ianite the charge b makinO' ele tri al onta~t with the 
d vi e on the lid and observe the maximum temperature registered 
by the thermometer. 

Cal ulation: The factor for thi instrum nt using 0.5 grm. oal 
i 3115. The orr ,tion for 1 grm. hlorate mixtur lectric igni­
tion was 0.0120 Fahr. Hence, degrees rise in t mp ratur - 0.012 x 
.5 -;- grams of p at = B. T. U. To convert B. T. . into Calories di­
vide by 1.8. 

Evapo1'ative Effect.- To conv rt on kiloaram of water into one 
kilo ram of steam from and at 2120 F ., r quire 536 calories of 
h at. If the h atin a effe t expressed in calories is divided by 536 
th r fore ,v obtain the evaporative effect in kiloO'rams of water per 
kilogram of peat or in pounds of water per pound of peat. 

lllphu1".-The ulphur was determined in the bomb re idue from 
th alorimetric test by a modification of the method of Andrews 
for determining sulphuric acid in mixtures, containinO' less than 
2 per cent. The fusion was dissolved in wat.er acidified with hydro-
hlori a id boiled neutralized with ammonium hydrate 15 

a id , lution of barium hromate add d, boHed two minutes diluted 
with wat r to 200 cc. made alkaline with ammonium hydrate, boil d 
vigorously filtered and washed with 80 cc. of hot water. The filtrate 
was approximately n utralized with hydrochlori a id and then 5 
c. con . hydrochlori acid and a lump of i aided. T the old 

.olnt.ion about 1 grm. pota sium iodide was add d the mixture w 11 
fitirred and th liberated iodine titrat d with n/ 10 odium hypo u l­
phit . 

1 . n/ 10 h. p ulphit equal 0.00107 O'm. sulphur. 
Volatile _~att 1', Fixed Carbon, Coke and Ash·- One gram of 

powder d air-dried peat wa plac d in a weighed platinum ru ibl(' 
87 mm. in diamet rand 40 mm. high havinO' a tiO'htly fittinO' lid 
and heated in a yla . fr from drauO'ht over th f III flame f a 
Bun. n burner for s v n minutel'1. The ru ible vvas supported on 
a platinnm tl'jangle wit.h it~ hottom 7 em. ahov th top of th 

*The volatile matt 1' , fi xed ('arbon. and a. h weI' dclermin d by the meth d" r ·ommend d 
in the Report of th Corrunitt on a) AnalYflis to th ' Amer'iean Gil mical 0 'iety, J ournal 
Amer. hem. Soc., yol. 21, page 1 t16 , 
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Bunsen burn r. 
Aft l' th 

Volatil 

tart 11 

A. h : '-rh I n ('ru it] 
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wa 25 m. high. 

ru i­
fixd 

platinum trianO'l and h at d ov r a Bun n burner at fir t with 
a 1 \V flam tHl th ('arb n "a. omplet ly burn d. After 0 min­
ut in a i ie 'ator th ru ibl Wi; weigh d . The op ration i 
ha.·t n d b pIa -inO' th 'ru ible in an in lin d po ition on th 
triangl r b tilting tll lid n tll t p f th rucible. 

Fi. d Carbon: Th \\' iO'ht f ok I the wight of a: h giv 

volatile combw tibl matt I' plus 
. th total c mbm tible matter. 

Partial A.'Jlaly i of lli e A h.- 'l'h p tash and pho phori acid 
\Vel' d t rmin d. 

The a h f I' thi. I 11l'l o. was btain d by in in ratinO' about 20 
gm. .f peat in an op n platinum ii h at a low t mp ratur , ov r 
H. fr flam. 

E . timR i n f Potas. illm : n O'ram of a. h was tr at d a ord-
iug to th T.1HWr TIl' mitht nlptho 1 and th pota. sium finan. pa­
rat d a pota ium platini hlori 1. The double alt wa d 'om­

h atinO' 0' ntly in a " i h d platinum dish with a f w 

·rystal. of ox.ali a ·jd· th platinum I' ic1ue \vas \Va h with 
wat r dri d j nit d ani W lahd. 

Th W 10'ht f m taJli platinum multipli c1 b, th factor 0.4 125 
1. th w i ht of pota lum oxide. 
E tima i n of Pho phori Acid: 0.5 to 1 O'rm. of ill h wa w iO'hed 

from at. t tub jnt a . 4 b ak r tr ated with 25 . hydr -
chlori a j 1 and diO'E' t d on th hot plat. 1ft l' xpul ion of the 
x . of hydro hlori a j:l. 2 . of nitri a id was a d th 

mixtur boH t flit r d and wa h d. A drop of f rric hloride 0-

luti n wa. ad 1 1 and th "h 1 n utraliz d with ammonium hydrat . 
itric acid wa. 'au i usly ad ~ 1, hakin the olution until a faint 

tThi: detailed de cripti n of th m thod i giv n b cau e the methods u ed by differ nt 
ohemi t,<; a re not the arne, and the r ult depend, to a con,idel'abl xtent, on the method u ed. 

tFresenius Qualltitative~ naly i . 
l7) 
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d t 7 

minut 
wa, hed '''' jth 1 rc nitri acid and then, ith l. r.: % pota . ium nitrat . 
'1 h tilt r an coni nt wa pIa j d in th PI' i itation £:la, k. i:t 

known amount of tandard 0 Enm h)' hat olution ad lIt di.­
, Iv th pr ei itat and th x f , dium hy-drat . \\~a ' d t 1'­

min 1 by titratln O' with tandard nitric a .j 1, n 'in ph nolphtai ill 
a indi ator. 

28 part. of sodium omp und t 1 part pho. phorn, ( ) . 
ritrog 11.- Th t tal nitro en \"a. 1 t rrnin d hy the 111 thod of 

Kj Idahl Ii 'htly m din d. Thre g ram.' f p \\' 1 r I, air-lei d 
p at w r pIa d in a 1 ])O'-n -ked Kj ldahl h e ti n fla. k of 2 0 
(·apa<.:ity 25 ('t'. of pur ·on ntrat d ulphurj a ·i.d (n 1 10 graIn. 
of p ta iUID i- 'uIphat . dded. Th £la. k wa . upp 1't d at an 
angl of 4 0 on a wi.r auO' and h at d eauti u. 1, r with a . mall 
flame. Aft r th first vi 1 nt a tion c a. d 1 to 1. - .P. 
opper ulpha 'wa add d and h atinO' 

Th oxidation of the tItre -O'ram p 
hours. 

attajn d a vo1nm of a1mo. t 400 ( ' C'. rfitration of the distillate in 
th pr 11 of m thyl- rang "ith normal . hum h~rdroxi 1 gay(' 

th amount of tandar 1 a id n utraIiz d by the ammonia. n 
normal h dro 'hloriC' a id orr p no, to .014 geam. of nl r g n. 

Ab o1'ption of Wal .T. - Attempt to make .·mall hri(]ll it f th 
aI'S r natural p at by ill i t ning and pr ... in O' in· an a. ay 'UI el 

mould w r u. naIl)" un. atl. fa tory in the ·a. of th fihron var;­
tie. f p at. An approximat d termination of th wat I'-ab. rhinO' 
pow r 'wa. madE' ill th(' follo\\-inO' mann r: 

'1'h1' e gram. f oaT'. air-dri d p at \ r pl aC' ~ in a h ak e 
gIa.~, r Yf'I' d with (li~1 il1r o , at r. and . ti1'r(' :I. 0 Nl. ionall . llll 'in ~ 

1'-1 h nr. . f 11 d filt r pap r . upp rt('d in a fnnnel wa filled 
with di . till d ",Mer nn:l. an w d t drain flv minut. Th mit 
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P<11>('1' \\"w; tll 11 ~Cll,(·rlLlly l' J1lo\'(·d 10 <t HlllC1.1L plain bpak :>r and 
\\'C' igh'l (t . (·ond d eliliul platt') no 11' \\,aic·h-I:,'1a .. · '0 1'. 'rh 
papr!' wa. again lla' 1 111 po.' iti n in th funn 1 th p at '011 ted 
HI II it alld aft l' 0 minut . drainao', IVa. remove l to th b ale r 
and w jO'h Th 1' , uIt" ar xpr ~ss cl a. p un 1. f \ ater ab­
.'orh 1 h.Y on poun of ail'-dri 1 p at. 

~ALYTJ AL DA.TA FR 1 TUE AI F P ~ T. 

0 .D ... ~ c e ~ 
:;,:; c- >-, c A s·- C> '" ~~ ::;: 0 A A :.;: :>- :- c 

~~ 8 :: .0 . 0 ... ;., 0 Cl.l 

38 f:F d ... ::;: ... c ~ 

s~~ <":>A .!i :>. ;::;. 0 dd 
3~ ..; ~~ ;:0 .' ~:>. 

I 
C' ... ... ;:n -e ... JJ" ~c ·c ~~ 0 ... '5 A ~:;;:A ~~ -;;- ~A -3'A ~A E-<A ....A jo ;g (;;; 0 .x:: >..:i 

.0;3: ;.- <..:> ..... 7- en <..:> ...: 
- -------------- ----------------

1 .99 01.9 19 .0 29 .09 
2 12 .24 57 .97 23.45 29 .7 
3 11AO 54 .12 20.65 34 .47 
4 17 .16 56 .15 22 .53 26.67 

21 10 .20 52.23 24 .30 37 .55 
5 .. ..... 
6 ........ ........ ...... 

22 ... ........ ........ . ....... 

P RTIAL 

10 .01 3 .91 
0 .33 2.22 

13 . 2 3 .31 
4 .14 2.56 

13 .25 2 .96 
. ....... ........ 
. ....... ........ 
........ ... . .... 

O. 3 
O. 7 
1.33 
0 .74 
0 .96 

....... . 

..... ... 

5525 .6 9946 .19 10 .3 
5466 . 9 40 .2 10 . 1 
5013.4 9024 .15 9 .3 
5 -1 10232 .77 JO .6 
5503 . 1 9905 .70 10 .2 

::::::::::I::::::::::i:::::: 

4 .84 
7 .23 
4 . 1 
7 .25 
2 .15 

.2 
7 .25 
6 .12 

Labora lory ~ulDber. 
Phosphoric 
Acid, P.O". 

1. ...................................................................... . 
2 . ..................•...........................•..........•.............. 
3.... . ............................................................ . 
4 ........................................................................ . 

21. ..................................................................... . 

Laboratory ~tllDber of • ample. 

5 ......................•.................................... , 
6 ........................................................... . 
7 ..........................................................•. 

9::::::::::::::::::::::'::::::::::::::::::::::::::::::::::: .. 
to ..........................................................•. 
11 ................ . ................................ , ......... . 
12 ................... . ...................................... ~ 
13 ......................................................... . 
14 ........................................................ . 
L5 .....................•.....••...........................•... 
L6 ................••....••......•...•.....••...............•.. 
17 ......................................................... . 
1 ......•.....................•............................... 
HI ......•.................................••...•.............. 
20 .......................................................... . 
22 .......................................................•.... 
23 ........................................................... . 
24 .......................................................... . 
25 .......................................................... . 
26 ..........•. , .............................................. . 
27 .......................................................... . 
2 .........•.....•...............................•....•....•.. 
2() ......... . ...••.....•...••........•......•...•• , .......••... 

B.1'. 
Oven Dr)·. 

962 .78 
10335.57 
8924.47 
8503 .95 
51329 

6129 .32 
236 .06 

7613.06 
8497.72 
8491.49 
4541.67 
9217.2 
9715.68 
7211.22 
9422. 7 

637.89 
9774 . 7 
27344 

5635 .03 
731.34 

8472 .80 
10466 .40 
9064 .65 
9033 .50 

1.53 
1. 35 1 
0.96 
1 56 
O. 2 

Calories, 
Oven Dry. 

5349.3 
5741.9 
495 .0 I 
4724 .4 
4729 .5 
3405 .1 
4584.4 
4229.4 
4720 .9 
4717.5 
2523.1 
5120.7 
5397 .6 I 
4006 .0 
5234 .3 
4799.4 
5430.4 
4596 .3 
3130 .5 
450 .7 
4707 .1 
5 14 .6 
5035.9 
501 .9 

% 

1.26 
1.51 
1.17 
1.90 
0 .96 

Evap. Effect, 
ven Dry. 

9.9 
to .7 
9.2 

6 :3 
.5 

7. 

4:7 
9.5 

10 .0 
7.4 
9.7 

.9 
10 .2 
8 .0 
5. 
9 .0 

.7 
10 . 
9.3 
9 .3 
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Relation of P at to Oth l' Pn l.- mpo ition: Th r lation of 
p at to various fuel. i hown in th f 11 winO' tabl ,'::' whi h a 0 

indi ate the proo-re. iv han 0- p at mio'ht und ro-o in a p . . ibl 
c nv r ion to a thra ite oal: 

----

______________ I-WOO- d·-I-p-ea-t. _1_L_ig_Oi_te_I_~_~!U_Co_~l_: I ,~t~'~ 
Carbon .... .. .. . .. . .. . .................... . 
Hydrogen ............. . ....................... . 
Oxygen .... . ....... .. .... . . . .................. . 
Nitrogen. . . .. .. . ...... . .......... . ......... . 

50 
6 

43 
1 

--- -=---=---- --------

60 
6 

3~ 
2 

70 
5 

24 
1 

94 
3 
3 

Trace. 

alorim tri T, t : The vaLu of an, upon th quan-
ity of heat 0' nerat d an 1 th t mp ratur which an b btain 1. 

Th det rmination of th (LLl':t.ntit of h at a fu 1 an fnrn' 11 j 

call d th alorim tri . t , t and the r . ults furnish a urat(' 
m an of 9mpari n of th rel' ti alu f cliff r nt kin lJ f 
combust] bl . t 

Eft t of A h and l\Ioi, ·iure ou ib II atin . P w r of P at: Th 
in"fluen of JUoi ture and a, h upon the heatin o. pow r of p at is 
w(' l1 . hown jJl tll(' fo11o\\'i11O' table: 

alorie.·. 
]))'y peat without .):-;11 . •.•. . . ... .•••...•••.••.•.••• , ••• 0:-00 
Dry p at , ... ith 4:% nsll. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. G3 

l'y peat with 12% :1, h. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. f 00 
Dry p at with' % ash ... . . .. ......... .. .............. ·roo 

awe p at ,,-ith 2:;% ",Mel' . . ............... . .......... 470 
• am p <It with % water ...... ..... .. .... . , . .. ...... 4100 
Sam p at witl1 50% wat '1' . ... ...... .. ..... .. ... .. .... _700 
S.ll11 P at \vith 0% watt' ;tn 1 HI% [u.::l. .. ........ . .. .. 5 

am P tlt with :"'5% \Vat l' nnd 0% ash .. .. ... . ... . ... . 
SillllC l)ent "ith % wat r fwd ]0% ;lsh ......... ... . .. . 

It wHl b 
p at having a 

of 

The ex-

a to l n ta in th . 
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II ating Pow r of at and th r Fu 1, : A comparison of vari-
u" fn 1. 1. 0'] en in th following tab1E\ :* 

Water, Water , 
Chem. M echanically 
Comb. Held. Ash. Calories. 

Per C 1/1 . Per Cent. P erCent. 
ttl .. . . . . . 2 

bar a I. ail' dl' .. .. .. .. . . · . 0 ]:... 3 
llar ' a ] kiln dry. .. . .. .. 0 

Wood, nil' dry . .. .. . . . . .. .. · . .0 2 1 
\\T oocl, kilu dry. · . 40 1 
P at ... . . .... . . . - U 2:) 5 
P at, manufa ·tO I· (1 .. . . .. :30 1 2 

B. '1'. U. 
onl, antilrll ·it ..... . ....... . ... . .. . .. . .. 14 3. 
onl, bitum in u. . . .. ... .. .. . . ..... .. . .. .. 1 70G 
'onl, lignite, dry . . . .... . .. .. . . . . ......... . 10F'O 

r nt, kiln dl'i d . . . . . . . . . . . . . . . . . . . . . . . . . .. 10150 
Peat, ail' uri d . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7650 
,Vood, k iln ur i d. .. . . .. . . . . . . . . . . . . . . . . . . . 02. 
Wood, ail' dried. . . .. .. . . . . .. . . .. . .. . . .. ... 6 5 

}i-'r m th .' tabl jt wjll b 
high r h at il1O' valu 

for 1 a : 

4040 
050 

4430 

7.73 
.10 

6.45 

f-
1. 

r iz r::: to 6 pOlllHl. ' of ",at ri ll 

6 to 7 wt. c-lr r quir d to hurn 100 bri 'k. 
10 1b . are r luir d to burn 0 t ] 0 It. . of lim 
IIausding : 
1 ko. f air-irie 1 w ap rat t 3-4/ 10 k . wat 1' . 

1 ko. of han - ut a aporatc, t -:1: ko. water. 
1 ko. f rna hjn - llt P at vaporat :1:.5 to 5 1m. "at r. 
1 ko. of b t al vaporat 7 to ko. wat r . 

*Fil t table from Hau ding. nd tabl from Thur ton'. Elem nt of Engin rin g. 
t Jour. c. hem. Industry, 1 99 , p . 111 ' . 



• 

102 IHlP n:1' OF ."l'ATE n l~ LO(H'I'. 

Hob rt, Au. tin ay that f r qnal yap rati fTC' t th hulk 
of 111 at , ould hr to 1( tinH', that of ('oal . 

'£11 Am ri<.:all io<:i,ty of _l <:baoi "al EnCl'in r, 'i imat 1 ton of 
antbra it al to po ' quival nt h atin 0' pow r to 1. ton of 
rdinary air-dri d p at and to 2.5 ton, f pin w d. 

ompa1'ison of Indiana B ituminou foal and Indiana Peats.'-­
mposition: (A) Th xtr m p r ntaO' of th on btu nts 

n ider d in ODn ·ti n "ith th fuel valu of 20 ampl f In Ii­
ana oal, analyz d for th d partm nt by Dr. W. A . Noyes :t 

Volatile 
Moisttl,re, ombust. Fixed 

105°. Matter. Carbon. Coke. Ash . Nitl·ogen. Sulphur. 
.Maximum 13. 2 4;).16 -2.77 57.22 9.76 4.01 
:\Iiniwum G.O ' . 5 ... _ 41. 0 49.62 1.06 .34 

(R) imilar data from the analy e of Indiana Pats. 

Volatile 
Moisture, Combust. Fixed 

105°. ,11atter. Carbon. Coke. Ash. itrogen. ulphttr 
~laxi mum 17.IG G1.9 24.30 7.55 1 . 2 .. 91 L :3 
Minimum .9 52 .... : 19. 26.67 4.14 2.22 .74 

2. Heating an i EvaporatinO' Eff t a. hown b. alorim tri 
test: 

(A) Twenty ,'ampl of Indiana Coal (ana] zed by W. A. 
oyes) : 

B. T. u. 
J\1aximtlDl .... ..... ... . .. . ........... ... .. 1' ... 19.2 
MinimuIll . ... .. . . .. . ...... ... ........ .. .. ]1691.0 

Calories. 
7344 
G49 

Evap. 
Effect. 
l' .4 
]2.1 

(B) Twent. -nin ,ampl f J n Ii an a Pat (0 n dri d) : 

B. T. U. 
Maximum ... . ............................ 10-HiG.2 
Minimum . .. . .. .. . . ... .... .... . .. ... ... .. 4541 .67 

aWries. 
ij J4.G 
2523.1 

Evap. 
Eft ct. 

1 . 
4.7 

a/ori s. Evap. Effect. 
1 lb. b st of 20 sampl '. Indiana conI t(' t d yi !(li-; ...... 7:~4:I: 1:1.4 
1 lb. b st f:"~ Indifln:l p at t t d ( v n d ry) .. . ...... f 1.,1. I 10. 
1.26 lb'. be. t Indiana peat C~o. 27) equal, in th nual 

tIe ·t 1 lb. of til b t Indiaun oal (N . 17. R vort 
21, p. 1 li . 

in til rm;'ll 

tTwcnty-fi rst Annual Report of thi Department, p 105 

4:... .0 
I no. 1~.L: 



UHE. OF PEA'l'. 10' 

PEA l' A ~\ Ll'r'J'ER . 

. A · - rdin ,. t ,Vollny a fibrou ab 'orb nt pat fr from lumps, 
rank. fire t a a litt r f r animal. A good p at will abo orb iO'ht 
time jt own" ight of urin . traw onl. thr e tim . Peat )itt r 

n t onl. ~ pI' V nt th wa te but · n rv th f rt1lizi n aln of 
th nrin. 

Th I at .. b t. uit d f I' htt r fir ! 0 . 2. 4. 5 and 6. N . 5 air 
dry will ab orb .. 2 tim. it wn wight of di till I wat r . 

.J nil rabl p at i imported into this 'ountry for u in th 
~tabl f lart-' industrial tablishm nts. It II in N \\' Yorl, 
f I' $14.00 t '16.00 p l' ton. rrh on fa -tor in thO ountr. en­
gaO' 1 in th manufa ttlr f thi product i 10 at d at arr t In-
liana.Th€' 1 itt I' j Id at $1.40 p I' bale f 225 Ibs. 

AGRI l LT R_\.L '\ ALl E OF PE.\T. 

In <l i l'millinO' th al11€, f lwat a. a f rtiliz r it is loubtfnl 
whcth r any f h analy. . ar of alu. as th b n fi d rived 
from pad p nds n t .0 much on th -h mical ompo itioll as on 
th m 'han] al ff -t of tll at on th 0 oil, it eft t in promot­
inO' di integration and. lution of min ral matt€'r . and its prop rt. 
of abo rbin amrn nia. Th valu f p at a. a dir "t f rbli:t l' de­
l n 1 on the nitr C1' non organi!' matt r pre. nt and parti ularly 
upon thr ammonia. pota. h. I hOI phori acid and Jim. A. the. ' C' 

lir fertilizinO' in o,!, di nu 1'::11' 1:' form ~% of th rna fr feom 
wat r. it -an n t b a. ignifi 'ant. ollrcp of min ral f rtiliz r. Th r~ 

quantity of pota. h (K 2 ) in tll ;:to 'h of the pats f'xamined nlri .­
from 0.0 t 1.5 70; the quantit," of pho phori a -i 1 (P :!O~, ) f1'o'11 
1.17 to 1.90r ·. 

P 'It I'ha e oal ma 1 a. ' wood ·harcoal i .0 friahl and porOl!. (-\' 
to b f limit€' 1 11 . . It talc 0 nrC:' r ac1il.Y an 1 . -intillate~ in a rp-

It 

an 
f-

rrh hy-pro hH·t. fr m r tort colc ar "orth a, mu h or mol' 
tllall tll ok . 

1 0 ko. f dr, I cli .\rj ld approximatel. :~!)O ko. of cooke, 40 ko. 
f tar 6 k. fwd aI-oIl L 6 ko. f cal iuIU ac tat, and 4 k . of 

ammonium ulphate. 
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EAT ER A. 

:ff mpl te mbus-

hnrn d. 
ombu tion of 

ga 
prratur . 

tm . 

'rh yield f pl'odu ' r O'as from llff r nt fn I val'i ,\ ithin \\ ide 
1 il1lit ... '::' 

Ga$ Yield per POUII 

Material. in Cubic Peet. 
oke r 'bar on1 .......... ' ............................. J 4 

Bitumin u. . aJ. ..................................... 75 
Brown [11..... . .. ........... . ....................... -5 
Turf ........................ ..... .. .. . ... . ... ...... . . 4f 
W od ............................................... . 

t ha b n d mon trated b. tr t at th nit d tat 
in er ta ion n t. Loui that Indiana bitumi.nous coal an on­
v rt 1 lnt produ' r era. an that wb n thi o'a i burn d in a O'as 
llerin it i I 2 t 21/::, tim a. mu h n rgy a ould b obtain 1 

from bnrnin o' th am al und r a boil r. 
Th advanta of burnina' coal er p rtain quall, T 0 ing p at 

Th u e of olid p at fn I involv a 1 of lU P 

*R. D. Wood, Indu trial application I Prociuc I' 'U:'I. p. 26. 
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may be r Iu d t ab ut 15ro b first 

n ajlabl 
,'on wll 

In th 

gao . 

*R. D. Wood, Indu trial Applicati Di'I of Pl'oduc r a".l. 25. 
t :r rton: R port XV, Bog Fuel. 
tTw (flll R epor\, Illnri Bureau of Mines, p. 231. 

unt 

-± n .. ft. f 



ANALYSES OF PEATS FROM VARIOUS STATES AND AUTHORITIES. 

I Vege- ' 
Ash. table I SiO • . 

SOURCES. 

H 2 0. 
Matter. 

Fe.0 3 · 1 AI.0 3 • CaO. MgO. 
K20~ . 
loss. 

State. Part of State. ---- _ '1_ 1_ 1 __ 1_ 1 __ 1_ '_-1 
Rhode Island .... ..... . Cranston .... ... . . . . . . . . ...... . .... . . . .. ....... 13 87 I 8 I 2.2 2 .8 I .... ..I tr. 

Authority. 

Rhode Island.. .. .. .. . Blook Island. .. .. . .. .. .. .. .. .. .. .. .. .. .. 25 .25 6.35 1 63 4 4.5 .75 1.1 ... . 
Rhode Island.... ..... Bristol.. .. .. ...................... . .... 13 .9 86 .1 ' ........ .... .... ........ Light and porous. 
Rhode Island.... ... . . Cumberland.. .............................. 76 24 69 .3 3.2 .5 .3 ........ 
Rhodelsland .... ..... CumberlandHill. .. . ...... . ........ . .... ........ 2.15 97 .85 .45 1 .25 1.3 ..... . .. , 1.5 Light,Baky and fibrous. 
Rhode Island... ...... N. Kingston ............................ ........ 25 .6 74 .4 21.2 2.4 1.5 .... .. .. .5 Compact, red brown. 
Rhode Island.... .... . S. Kingston... .. . .. ..... .. . .. . .. . . . ... . . ........ 62.5 37 .5 1. ... .. . . . . . ... . . .. , '.. ....... . ........ Ashes mostly silica. 
Rhode Island. . .. . . . . .. S. Kingston. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48.4 51. 6 41. 35 4.2 1. 2 .3 . . . . . . Gravelly, heavy and fine. 
Rhode Island. .. . .. .... Cranston ............................... 7.9 92 .1 6 .3 .9 .7 .......... ..... . 
RhodeIsland .... .. . ... pawtu.cket .. . ................................. 11.4 88 .6 9 .5 1.9 .. ...... ................ 1 
Rhode Island. .. .. . .... Wiokford. .... .. ........... .. ....... .. 15 .9 11 .5 72 .6 8.9 1. 5 1.1 .2 ....... . 
Rhode Island . . . . . .... Woonsocket .. . ..... . ........ 10 1.8 88.2 .5 .3 .6 .............. .. 
RhodeIsland .. ........ Warwick ........... .. ..... .... .. .. ..... 13 .5 49 37.5 40.7 5.1 3.2 ........ 1 ...... .. 

~g~~: tl:~~: : : : : : : : :: ;f:'td~cr~·. :::: : ::::::::::::: : ::::::::::: 1~ ~ : : : : : : : : I : : : : : : :: :::: ::: : :::::::: ,:::::::: I 
Rhode Island .. ........ S. I{ingston.... .. ................. .. ... .. .. . 17.5 82.5 12 I 2.1 2.5 .5 .4 
Massachusetts .. . .. .. .. Lexington ........... . .. .. ... . .......... 26 69 69 .1 .6 . .. .. ... ........ tr. 3 Phosphate of lime. 
New Hampshire .. " ... Bedford ............................. . .. . . .... 1 7 93 ... .. . . ............... . . 

~::I:::g~: : .... · ~:~:g~;.y .. ::::: ...... :::: :::::::::.:: .... ~ : ~ . t~ ~~:~ ::.·· ::T:·::·: · :.::': ': :::'.:: !.:::":' 
New Hampshire ....... Cantclbury .. . ..................... .. ' 1 13.7 23 .4 62 .9 I .... · .. ·· .. · .... I .................... '''1 Geology and mineralogy of thc - ta te 
NewHampshire ....... Lyndeborough .. ....................... . 21 12 .3

1

66.7 .... .. ~ ... . ................. I....... of New Hampshire, 1844,by Charles 

~::i:~~~lE ::::::: N~}~;~~ :.>::::::::: ~ ::::::::::::.:::: ::' :t~ ~~ : ~ ... ::.:. : .... :. '1: :.::::. "::::" '::::.::.1 T.Jackson. 

~ew York ............ Rochester. .. ................. 14.47 2 .15 83.38 ....................... : ....... . j 
New York . ... . ....... Rochester . . .......... . ............... 14 .51 5.08 \ BO.41 .... . •......•.......•... ........ Edward Hirshfield, analyst. 

~::¥'k .: i1~~*: ::::.:.:: ::3 if; fii! ! :" ,: •.•••••• ::::,:':'::,1863 
Con.necticul.. ... ...... Goshen.. .... .. . ... ... .. ......... 12 .37 35.21 I 52.42 ....... ·1 .. · ......................... .. ·1 Fresh water swamp, E.H.Trainning, AnI. 
Connect!cut .. .. ...... . Gosben. .. .............................. 20 .33 R 71 .6? ................ I .. ... ..... ............. Fresh water swamp, E.H.Tra!nn!ng,Anl. 
Connecticut ........... Gosben ................................ 15.13 4.52 BO .35 ........ ... . .... ........ ........... Fresbwaterswamp,E.H.Tramnmg,Anl. 
Connecticut ...... . . . .. Milford... ....... . ........... . .... . .. . 19 .67 3.23 77.1 ....... .1. .. ....... .. .... . ....... .... Frcshwaterswamp,E.H.Trainning,Anl. 

o 
C') 

:0 
t:j 
"? 
o 
;;j 

-1 

o 
":j 

:; 
-3 
t:j 

:J 
;:=:J 
o 
r 
o 
Q 
H 

-3 



Connecticut. . . . . . . . . .. PlainviUe .... .......... . ........... . ... . 
Connecticut . . . . . . . . . .. Griswold . ............ . .... . ... . 
Connecticut . . . . . .. . . . . Berlin ... .............. . ............... . 
Connecticut. .. . . . . . . .. Colebrook ............................. . 
Connecticut.... . .. .... West Cornwall ....................... . . . 
Connecticut. . . . . . . . . .. North Granby ......................... ' 1 
Connecticut. . . . . . . . . .. Poquonnock ........................... . 
Connecticut. . . . . . . . . .. Brooklyn . .......... . .................. . 
Connecticut . . . . . . . . . .. Brooklyn . ....... .... ....... . ....... ... . 
Connecticut . . . . .. . . . .. COJlinsviUe ............................ . 
Connecticut . . . . . . . . . .. New Haven ... .. " .................... . . 
Connecticut ........... New Canaan ............... . ........... . 
Connecticut. . . . . . . . . .. New Canaan .................. . ..... .. . 

----

18 .7 
12.85 
17.41 
33.88 
19 .71 
11.6 
18 .05 
15 .88 
8.35 

11.19 
11.46 
7 .29 
6 .66 

29.2 
34 .7 
13.59 
4.57 

14.89 
47 .24 
5.92 
7 .67 

67 .77 
57.78 
36.52 
68.9 
66.9 

52.1 
52.45 
69 
57.05 
65.4 
41.16 
76 .03 
76 .45 
23 .88 
31.03 
52 .02 
23.81 
26 .44 

" ..... '1" " " " ' ... " ." ".,," ,1" . " . "I Fresh water swamp, E.H.Tra!nDing, AnI. 
................ , . . . . . . .. ........ ........ Fresh water swamp, E.H.TralDning, Anl. 
. . . . . . .. ........ ........ ........ ....... . Fresh water swamp, E.H.Trainning, Anl. 

" " " " I. " " " . " .... " ,.Fresh water swamp, E.H.Trainning, AnI. 
. . . . . . .. Fresh water swamp, E.H.Trainning, AnI. 

· . . . . . .. ........ . . . . . . .. Fresh water swamp, E.H.Trainning, AID. 
· . . . . . .. ........ . . . . . . .. Fresh waLer swamp, E.H.Trainning, AnI. 
· . . . . . .. ........ ... . .. . . ........ Fresh water swamp, E.H.Trainning, AnI. 

• ••••••• I ' • • • • • •• •••••••• Eresh water swamp, F.H.Trainning, AnI. · " . "" ."". "I" ..... '1 Fresh water swamp, R. A. Fisher, Ani . . . . . . .. ........ ........ Balt marsh, R. A. Fisher, Analyst. 
· . .. .... ...... . . ....... . Fresh water swamp, R.A.Fisher, Analyst 
· ....... , . .. . . ... .. . ..... Fresh water swamp,R.A.Fisher, Anlilyst. 

...:; ,..... 
t=J 
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ANALYSES OF PEATS FROM VARIOUS STATES A .. ~D AUTHORITIES. 

SOURCES. 

Stale. Part of :l talt'. 

0,. I H 20. 
Fe,03' 

and 
Al z0 3 • 

I 
CaO. MgO. 11: 2 0. Na.O. P,O, . SO ~ . CO • . Si0 2 • Cl. Ins. Authority. 

------------------.---:-- .----'--'- -- -------- _.-

{,.m,m;a 'l ",my', St&., Ala. Co ... . 67 .16 17 .44 ." :436' . 'c~60~' .41 ... . .. .. . ... 15 .4 
Michigan .. Meare near Bridgewater .. 97.78 

.855 .144 .131 .065 .053 .051 .403 I""" .. . 1 Mich. Agr, Rept., 1865; p. 208 . 
New Jersey Black Brook Meadol\'s, I 

Columbia turnpike, Mor-
... 1 Goo!. of N. J., 1868; p, 481. ris Co . . ............. . . 65 .61 16 .16 3. 19 3.86 .37 .31 .93 .89 .09 8.64 

New Jersey l Peat cut for fuel at Col-

3re~~b~~0\~r:U~~'e~. ~~. 66 .87 15 .15 3.97 3.17 .39 .27 .1 2.46 7.63 Gool. of N. J., 1868; p, 481. 
New Jersey Allandale bog in Bergen 

Co . . .. .. .. . .. .. .. . .... 83 .8 11.7 .42 1.46 .17 .08 .05 .74 .04 l.07 Gool. of N. J., 1868; p. 481. 
New Jersey 'Beaverlown, Morris Co . .. 69 .8 16 .8 2 .92 3. 34 .27 .02 .19 .76 .43 5 .36 .. . . .. .. .... Gool. of N. J., 1868; p. 481. 
New Jersey Haddonfield, Camden CO. 

I:: :::: 
compact, well formed ... 57 .1 11.6 12.02 .14 .27 .21 18 .59 . . . . .. Gool. of N. J., 1868; p. 482. 

~ew Jersey Haddonfield, Camden Co., 
fibrous, "ery light .. . ... 34 .8 7.1 5 .26 . 39 .14 .07 .2 . 18 51.88 Gool. of N. J., 1868; pag. 482 . 

Ohio . . .. .. Salem .. .. .. . . ........ . . 91.31 Fe20~ 

OW, I Hnm',1d I· 85 gg 
.33 1.24 . . 1.26 " 1' '' ' 5.86 Ohio Agr. Exp. Sta. Rept. 5; p. 281. 

Fe2 03 
1.99 . 54 .09 11.04 I······ Ohio Agr. Exp. Sta. Rept. 6; p. 269 . 

OW, .. . ," F""kf~,t, ."", Co .. .. .. I" .. .. .. 73.38 5 .47 .44 . :09" 'j'" 16 .47 :: :::: 1: : .... O~io Agr. Exp. Sta. Re~t. 6; p. 269. 
WISconsin.. Peat SOli, first foot... . . . . 75.81 17 .8 WIS. Agr. Exp. Sta.13t Rept.; p. 304. 
Wisconsin .. Peatsojl,2dand 3d foot .. 10.09 .34 .07 .03 92 .08 I Wis. Agr. Exp. Sta. 13th Rept.; p. 304. 
Wisconsin.. Baraboo, 1st foot.. . . . . . . 84.28 2 . 16 . 11 .28 ...... ...... 8 .68 
Wisconsin.. Baraboo, 2d and 3d foot. . 92. . . .. .. .. 1.5 .01 . 1 5 .39 

~ 
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PEAT' R 1: 0 TARI 

LOU LlTY. 

Calculated on 15% Water 
Content. 

3l~ -0] I 
~o..o ~~ ~ 

Authority. 

=-..-ou:= "'C,) rn 
____________ 1 ___ -__ ~_~_. ___________ _ 

WeUnnJ ...... ......... . .. 82 .2 59.27 21 .66 4 .07 Car~.er. Peat Fuel, I.~ Manu!~ctur.~ aod U~e. 
7.4 56.78 21.05 7 .17 

Beaverton ... ·· ·· ·· ·······1 62.9 5713 11 .67 ]6 .2 Ont. Bureau Mines, Bulletin May 18, 1903. 
3.31 67.58 10 .39 7.03 Ont. Bureau Mines, Bulletin May 18, 1903. 

84.86 73.6 4.72 6.68 Onto Bureau Mines, Bulletin May 18, 1903. 

Perth, . . . ... . ... r 54 .72 19 .85 10 .43 Onto Bureau Mines, Bulletin May 18, 1903. 
57.81 1 . 92 .~7 Onto Bureau Mines, Bulletin May 18, 1903 . 

Brunner..... .. ... .... .. . .. . ... 60.1 15 .7 9 .2 Onto Bureau Mines, Bulletin May 18, 1903. 

Ronde:l.u . . . .. ... ... . 5 .56 23 .29 3 .15 Ont. Bureau Mines, Bulletin May 18, 1903. 

Newington. ..... .. .... ... 7.94 56.74 27.21 I 
1.05 Onto Bureau Mines, Bulletin May 1 ,1903. 

6 .66 54.42 28.61 1.97 Onto Bureau Mines, Bulletin May 18,1903. 

PEATS FROM IRELAND.* 

OURCE. I o.,bo'· 1 '¥.~':": 0,,,,,. ~'::: Rem,",," 

-----------1 ---------
Philip,stown ..... ... .... ......... . . . . ... . . . 53.694 6 .971 32.883 1.4514 

... ....... ... ....... ..... . ... ............ 60.476 6.097 32.546 .8806 

B~~ of .~e~; .. . .. .. .. . . ... . . . ... . . . . . . . . . ...... . ... . 59.92 6.614 32.207 1.2588 
.. ....... ..... . ... . ....... . 61.022 5.771 32.4 .807 

1'wichneven .. .. . . . ..... .. .. . .. .. ... ... ... .... 60 .102 6.723 31.2 1. 66 urface peat. 

.::;hannon ........ ..... . ..... . .... . 60 .018 5 . 75 33.152 .9545 urface peat. 
............. . . . ......... 61.247 5.616 31.446 1 .6904 Dense peat. 

*Dublin Journal of Industrial Progress. Ash and moisture not given. 

1RITERJ\ F R DETER U J G THE E '0 Ml I 1P RT E O.F PE T 

ED 1 THE FIELD. 
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11 ImpORT F , 'I'ATE GE LOG 1 T. 

11 • • of th b 1 1. 

h tr 
i.'jt L 

xamin d. 
r blow 

b n 



mit of am r 

in o' 

Dr. I,Yon. w r 

1 BLE ,'ll 'Ii 

('ounty, Township, Range and Section. 

U. T .. , 
Ovcn 
Dried 
105° . 

111 

, 'AMPLE 

Calories, 
Oven 
Dried 
105°C. 

~::~ff:~t 
(Oven 
Dried). 

-------------------- - ---------
1 Dekalb, 'cc.9 (33 ~., 12 E.) . . . . .. . . . . . . . . . . . . . .. . ... . . . .. . . . .. . .. 10232.77 
2 1 teubcn., Sec. 34 (37 ~., 12 E.) . ...... , ........ . .................... 9422.87 
3 LaGrange, ections 2,11 and 12 (36 ., Eo) ...... , . ... , .... , ...... . j 8513 .29 
4 LaGrange, 'cctions 4 and 9 (37 N., 9 E.). . . . . . . . . . . . . . . . . . . . . . . . . . . 924.47 
5 Noble, Sections 2 and 29 (33 ., 9 E.) . . . . . . . .. . . . .. . .. . .. .. . .. . . .. 10335 .!)7 
6 Noble. 'ec.l (33 ., 11 E.).................. . ................... 9217.2 
7 Whitley, 'cc. 30 (31 N., 10 E.). ................................... 4541.67 

KOSCiusko, 'ections 11, 12 and 13 (31 . , 6 E.). . . . . . . . . . .. . . . . . . . . . . 9715. 
9 Kosciuskn , . cction~ 32 and 33 (33 .,6 E.)............... . ......... 6129.32 

10 Elkhart, 'ee.4 (36 N., 5 E.)...... .. . .. .. .. . . .. . .. . . .. .. .. . . .. . .. .. 637 . 9 
11 Elkhart, 'cctinns 10 and 11 (36 L ., 6 E.). . . . . . . . . . . . . . . . . . . . . . . . . . . 7211.22 
12 Elkhart, cction 26 and 27 (35 N., 5 E.) . ................ '" .... "' j 7613 .06 
13

1 

Elkhart, ce. l (38 N., 6 E.)...... . . . . . . .. . . . ...... .. ..... . . . . . ... 962 .78 
14 't. Joseph, ections 2 ,33 and 34 (36 N., 2 E.)... ................... 9840.28 
15 't, Joseph, 'ec. 3 (36 N., 1 E,). . .. . . . . .. .. . .. . . . . • .. .. .. . . .. . . . .. . 9024 .15 
16 "t. Joseph, ections 1l and 12 (37 N" l E.)......................... -03.95 
17 1 't. Joseph, ' c. 16 £37 ,,2 E)................................... 236.06 
1 t. Joseph 'ee.20 37 ,,2 E. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 8491.49 
19 ~1arshall , ections 1 and 11 (33 .,1 E.)........................... 9946.19 
20 farshall , ee. 1 (34 ., 2 E.).. .. .. .. . .. . . . . .. .. .. . .. .. .. . . .. . .. . .. 8497.72 
21 ~iarshall, ee.l0 (34 .,1 E.).... .. .... ....... .. ... ...... ......... 104.66.40 
22 1 tarke, ee. 10 (32 ., 3 E.).. ... .. .. . .. . .. .. . .. .. . . .. .. . . . .. . .. . .. 9905 .70 
23 Pulaski, ee.9 (31 ,,1 W.) .. ... . .................. .. .. . ...... "'1 ~i74 . "7 
24 Pulaski, 'eetions 7, 8, and 9 (31 ., 3 W.),..... . .. . .. .. ... ... ... . . . 9064.65 
25 Pulaski, eetions 3,9,10 and 11 (31 N., 4 W.)..... . . ...... . . . . ... ... 8472.80 
26 Porter, ections I, 2 and 3 (37 N., 5 W.)........ ................... 5635.03 
27 Jasper, cetions 12, 13 and 14 (30 .. 6 W.) ..... " . . . ...... ... . .. . . . 273 .44 
2 I ewton, "ections 32 and 33 (31 ., W.) .......................... j 9033.50 
29 Lake, cctinns 34, 35 and 36 (35 ., 9 W.).. .. .. ... . .. . . .. .. .. . ... .. 731. 34 

5684. 
5234 .3 
4729 .5 
495 .0 
5741.9 
5120.7 
2523. 1 
5397.6 
3405.1 
4799.4 
4006.0 
4229.4 
5349.3 
5466.8 
5013.4 
4724.4 
4584.4 
4717.5 
5525 .6 
4720.9 
5 14 .6 
5503.1 
5430.4 
5035.9 
4707 .1 
3130.5 
4596 .3 
501 .9 
4 50.7 

10.6 
9 .7 
8.8 
9.2 

10 .7 
9 .5 
4 .7 

10 .0 
6 .3 

.9 
7.4 
7 . 
9.9 

10 . 1 
9 3 

.5 

10 :3 

10:8 
10 .2 
10 .2 
9.3 
8.7 
5.8 
8 .0 
9 .3 
9,0 

-----~--====== 
Fiv f th ll ' '" l' ubj ct d t a more 

h d t rmination of th p I'­

:fix darb n a. h. 
ab rbinO' pOYV' r. et·. 
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CHEMI AL ANALY of OF FIVE 'AMPLE OF PE T FR M 
RTHER I IA 

.,~ '" -g -g ] -0 13 
~.s . 

'0 

~p 
~ !;§ '--~ ~ .S County, Township, Range and 0 

.;: 
~ c -'" :G A 'O..A A ..ag ., .. ", 

~C?~ Section. ]§ <!I'- ~ .&.= "' ... ,.d.= ~~ Po> <:.>0< 
~~ 8~ .« :;0 J1~.E ~~< 

"" ~ < en 
------------------

Dekalb, Sec. 9 (33 ., 12 E.) .... . 17 .16 73 .31 22 .53 26.67 4 .14 2 .56 0 .74 1.90 1.56 

St<irl~ ~r: ~: ~~. ~~~. ~' ... 12 .24 70.21 23.45 29 .78 6.33 2.22 O. 7 1.51 1.35 
t. Jose~h, Sec. 3 (36 N., 1 E) .. . 11.40 65.52 20 .65 34.47 13.82 3.31 1.33 1.17 0 .96 

Marsha ,Sees. 10 and 11 (33 ., 
1.53 1 E.) .......... .. ...... ...... 8 .99 70 .97 19 .0 29 .09 10.01 3.91 O. 3 l.26 

tarke, ec. 10 (33 N., 3 E.) . ... . 10.20 62.43 24.30 37 .55 13 .25 2.96 0 .96 0.96 O. 2 

A worlmbl p at depo. it r port \\ ill m .an 
a bed eoverinO' an ar a of at lea t 6 a'r having an averag thi le­
ne s of 4 or mor feet, and bein mor than half b n ath th D'round­
wat l' I v 1. ~ d p it f thi kind \vould ju tify the ere ·tion of a 
large p at plant for ompressin th p at into briqu tt ,providin 
the tran portation fa iliti w r 0' od. LarO'e plants hay daily 
outputs rangin from 75 to 250 tons. For a . mall p at plant, with 
an output of 30 tons per day, a bed over half b neath th ground­
wat r lev I 'ontaininO' 20 a res, with an a rage thi knes of-! 
f et would be of uffi i nt iz. 

The operating exp n for a small p at plant of 30 tons apa it. 
have been e timated b th Indiana Peat ompany of orth J ud-
son tark ounty a follow~: 

1 for llll.lU .••. .......•..•..•.•• .••.••.••.•• .••• .•.. • 00 
1 engin er . . .............. . ....... .. ................ 2 75 
..., I at Dl n at $2.0 .......... .. . ...... .. .......... . .. 4 00 
1 boy at........ . ....... ... . . .. . .............. .... .. 1 25 

1 50 
400 
3 75 

1 njabt lnan . ........... .... ...... ..... " . ..... .... .. 1 50 
fIj xp 11.' . .......... . .... . .......•.•.........•.• 5 00 

Total ..... , ..... . " ... ..... ...... .... ........... 26 75 

Not on i iering th w ar and t ar on th ma hiuer and build­
ings, thi e timat "ill pIae the manma turinO' of p at into bri­
quettes at a rate of 6 ents per ton. 

In the wa. of buildinO' and equi m nt u h a plan woul ne i: 

Buj]din~ to ov r mn. hinery, 41xG5 f ('t. 
35 II. r. ngine and boiler. 
Di inteal'ntor rna bine. 
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H . i"ing phtLfOl'W aHd <lUll!]!. 

Pre.'s and cutting t;lbl . 
lD] T. tor Jrom vit to pre", 

te. 

Rai]: tlnd hol ail' llu . f r tunnels. 
'1'1'<1n.1'('1' 101hl ~, l'nil., etc. 

t dryiu a -il d. 

I~. 
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11 

At pr . ent. no p at plant i. op ratinO' in th tat of In liana. 
p ration. 

rfyn r it t. 

nd now stands. 
. ar aO'o p at wa I pa d on an 1 stack d up to dry n ar the town 

in Lak a uuty. A v ry fibrol form of peat 1m wn a 
peat m . . litt 1''' i. ' b i11O' takll out I1j~ mll outh of arr tt 

in kalb ount.. '1'hc ma erial i. r d into halc !l1l 1 hipp d 
aFa) a a litt'r for table k ill1 1, k. 

WHERE PE T FLIEL ,VOULD ow BB OF E 0 ~lIC I iP RT CEo 

'fhe p at d 0 i. of Indiana win Iik ly n v r 1 om th mol' 
imp Itant ourec. of fu 1 f r th larO'e fa tori(' e auseu h ar 
10 'at d on the railr a or JJak lUi 'hjO'an wher th tran. porta­
ti n fa illti fr m th (' a1 fi Ld ar the b st; th ·alorifi value of 
p at is onl. fr 111 7-13 t 10-13 that f aI· a lollar' worth of oai 
will giv off con id 1' ... 1]( In r h at than a 1 Hal' . worth of peat· 
and th l' ar 0 f W l( rge b of pt'at wher th railway transpor­
tation i od. 0 th old ayinO'.' ('oal j kinO''' "ill ontinue to 
he tru a far a. th larO'c fa ·tori f northern Indiana are on­
e rn - . But it i bonnd to b 'm th 1 a 'n O' fn 1 of tho. p opl 
who are rath r l' 111 t from railway faciliti ' . 

The fa't that it j 0 wid Iy di. tribut d throu hout n 1'tht'1'11 
Indiana pIa . jt ,vjthin a. y r a h f om of th farmer of aI­
m t very t W1) hip, and in nnm rou cas all of tllC farm r. and 

[8) 
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town. 'men fat 

wih 
part 

a,'h 

-Eu'! will ,.iv jt a pIa ' 
pl' feren e t al. 

1'Y. 

'uppli I l. or 'OU1"C, 

'ing it in th 
thi pro 
and a larg 
1 to do, a 

utiI' 

which 0 ·eupic. th xtr m . n rth a. t rn corn I' of 
f In Dana i ov r 1 by O'la ial lrift tad pth f' 00 

Hll 1 111n·k r main. 

rc-

of th 
had no 

Tow HIP; 6 N R1'IT R.\ GE 12 13, 14 AND PART OF 15 EAT. 

Ot ego Tot nship (36 "[to/. .14 E. ) .- On th plac f P. lax\\' 11 
and n j hbor in th outh a, quart I' of ti n 2:1:, ar 35 a '1' s of 
dark 'hocolat brown peat, in a 1 DO' an 1 narr w b d. Th thick­
ne i low and th quality i. nl, fair. l n id rabl (· lay ha.' 
wa. hed in and minO'l d al DO'th ,id ' \\ itb tb pat. 

n tIl farms 0\ n b, . K II rand n jo'hbor. ' in th n rtb-
as luart r f ,ti n 35 are 40 a '1' f a fair quali y f p at. 

1"h1. 1. al 0 a Ion 0', narrow br l. \\'jth RIl a:v rage d pth of ab ut :3 



PENr DEPO. '11" OF • TE BE r 115 

f i and a maximum f f t. Th underl, rinO' f rnUl ion ida, . 
elU 1 th olor i. a dark eh . lat bI' wn. 'rh trippin ' j ab ut 11/ 2 

f t. 
t tll nOl'th", ·t 11 1 f Fi 'h IJake, in th " uthw t quart r of 

srdion 21 i. a a b I of ab nt . 0 a r ,whi.·h i.' larO' ly b n atb 
th wat r 1 vel, an 1 i in a v r, T 1 0 condition. Th quality 1. fair. 

STEUBEN COUNTY. 

,LEGEND 

A .... ~~;a\~"~e.,.t;~~~~ ~~.f ~ ~ 0"1: 
... a .. ... "",,, e..$ (:..'('\ c..\ u _\f\.§ C1.'f fA..~ ' '''' 

"'\\:,<.\\. 'I' a;\- d.,q' ~'\ ~' "'~ 
\ ()~Y\ • 

A mall b I of about 7 r a r 0 • 'ur ill the nth a t quart r 
of e tion 16. Th material j of a fair quality, the thi ·kne · light 
and the 0] r ( dark ho olate bro\\rn. 

In th north,Ye t uarter of th . am . and the northea t 
f 17. around J hn on Lak ar 50 a 'r 

in . b tn n -:I: and 12 f t. Th fJ ualit 
1 i ng- leriv d Iar 1y fr ill phaO'num m rippin o' i 
lio'ht, th ub oil m r1 and la, and th olor a m mum to a dark 
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rho olate bI' \ n. III p at mo. liit 'I' i fund n 'ar th surfa e of 
thi d po. it. 

nth ferm. or oro' Hcnrlryandnio'hbr' inth outhat, 
.. nth\\' t and 1101'thw t Ilwrt r' of tion and h north a t f 
7 ar 100 a r. f a dark dlOcolat hro\\,D at. 'l11 qual ity i from 
rairt good, an 1 th tripping nl about 1 foot. The thi kne of 
th b d rang s between and 25 fe t and nough mat rial of 0'0 d 
quality 'an b )1 tailH'd to ~upply a small p at I Iant. 

t nb n TOll'l1.'llil (36 S., P. 18 E.) .-Adv<:1nt in o' w twarcl no 
nth l' d po. it of eCOll mi, important' i found until the outh rn 
~h l' of PI a ant Lak i r al h I. W find hI', on f the b t 
P at d po .. its of h ta, in a ne es. ion of larcr p at b ill whi h 
o up an 011 o'laC'iallak ba in; tb d p . in ext 11 1 'outh through 
aeh of tIl luart l' f cction 16· th 'outll", t of 1<:>. th north­

(' ntral .nd south half f 21 . the w t half of 2",, · th northw t of 
.... 7; th 11 rthea. t and ,v(>,·t half of 2<- . the northwe. t f,:. an I w t 
to th north half f e tion 32 and th ~ Dorthea t and w t half of 31. 

iJ1 crle b cis rall cr in i7. from 1 to 1 ~O are. , and tak n altog ther 
ov l' about 1400 a l' . ] eginnin g within 200 f t of th ou h 
hore of PI a ant Lak in th n rth a.'t quart r of ti n 16 and 

extending uth,\' t f r ;%, of a mile ar 200 a res of a erood quality 
of peat, with a depth a I termin d b. 1:1 \\' 11, a t r d nn din er. 

(e map) var~'jn~ b tw nand 21 f t. rrh qualit, f th ma­
t ,rjal i erood bCln er deri" d from th . phagnnm mo '. Th .·trip ­
I iller i. ry Ii ht, the und rlyinO' f rmati n marl. and the lor a 
m ilium to a dark h ('olat brown. Not v l' n -luarter of thi ,' 
material j. abov th O'roulld- \ at l' 1 v 1. Imm Eat ly uth f 
thi b d th hallow mu('k and hig'h ground <: mm n ,and xt nd 
. uth for ab ut on -half f a mil. Here \\ e find th n rth rn 
b undary of a p at d po. it whj(·h ·ov 1'. a1 II -:1:00 a re f urfa . 
Thi 40 -Her h'ld ext 11~' .outh for 2 mileR <1nd i. f1' m ~ to % 
f a mile wide. Th tbi]m. s of th In .. terial ranO't, from 2 to 25 

f t and pI' ha hI.\' 150 a l' .' \\ ill <1" 1'ao' ( f t. rrh quality j 

t anel th e lor a dark 
mat rial 1. abov th 

0'1' und-"at 1'] vel. A .ection i ct, f()llow : (<1) A rath l' and, 
pat, 'ontaining th l' ielual left f1' m the urface fir s 1 V:! ft· 
(b) _ rath r £1b1' u p flt. ontaining'] urn rou hlad of gra . and 
eder , , 6 f t; () more compa t and 1 . fihrou mat rial , hi h 

makes up he low r portion of th heel. 
onn ding- with thi bed i. the 1101'1 hra. t CflHlrter of . 'ectioJl 2 and 

th 11 l'th\r .t of 27, al1d .~ t llelil1g north tf) thr vi lla O'e of PI a. ant 
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f a fair to er qnality f 
rau er • n 3 and 25 f t, an ~ wil l 

Cl \' raO'e 5 f t (. e mal ) . 1'he trippinO' i about 1 t 2 f t, and 
tIl mat ric 1 abont 1- ab v th 1 1 of th O'I'ound-, at r. 

7 q ID 

/ ~ 17 

19 2.0 

.. ' 
, .~ , 

J ;)..9' , 251 :1.7 
" 

" I 

Fier. 1. "howino- Lh' Lbi kn c \Vb r' 'oundinrf werc m::ul , of jJcaL b us 
in the cntral and outlHye tern part of t ub n tomlship, t uben ounty. 

The d p . it of . dian ' 3] an 1 32 j parate I by a mall op f 
hiO'h groun from that of 3 2 and 21. 1'11j d po it, which b/)-

in. at Hu on and xt nd. a t f r 2 mil 
acre of a fair to 0' qualit, of p at. The cl rivation ha b 11 

from the pha 'llum mo,' tb and 10' '. Th . 1 ria 
(lark hocolate brown and th 1/ 2 tq 2 fe t. The 
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r 6 f t of mat rial ar fairl.\T W 11 drain 1 and th ub. tratum 
Th b tW ) 11: an 30 f t, 5 f t being 

( 

th mat rial j fair, and th d ri ation i. from th mo . .'. crra. c. 
Th . ub oil i. day and the trippin o' 1/ :2 f t. 

A p at b d of 25 a r lj in th southw t quart l' of s tion 27. 
Th mat rial' of a poor quality. ha an a eracre thi 1m of ab ut 
2 fe t, and a. rippincr f] foot. Anoth r v r, . haUo" and poor 
c1rp . it. f p " ib1y 2 a r " i. locat d in th .onth a.·t quart l' of 
. ·ti n 5 and h northea. t of . 

al?JI Toun hip (36 T •.• 19 E.).- round h Littl Turlr y 
ti n 35 are about 100 a l' of pat, varyinO' in .thi -1m .-

f t ( map ) . and bein about on -half b neath th 
1 v 1 of th O'round-wat r. Wh r the thi 1m. i n t mor than 
3 f t the mat rial ontain, on id rabl mad. whi h j th nl1-
1 rI,rino. formation' but wh re the thi 1m j crreater it i f a 
fair to ood qualit. ')1h tripping 1. Ii ht, an the peat b d 
'upj what wa f rmerl. th gr at l' ~:tent of the e lak s. At onr 
tim . vvjthout doubt they h long' d t th \ am bod f wat r. 

v ra1 mall pat h. feat l' f un 1 upon "hat wa one th 
hott m f 'Lim Kiln I.Jak , in th L rth t quart l' of s tion 29. 
an th n rthw t quart r and ea. t half of 2. The 5 a res just 
north f th northwr, t part f th lak ar f x ellent qualit , 
heing derjv d fI' 111 th . pha<mnm mo~s and ar almo. t entirel, 
b II .ath th crl'oun -\Vat.r ] v 1. thn. briu underomp . d by th . 
(etion f th air. The r lor i a m dium ho olat br wn th 
. trippinO' aIm t nothin and th thi kn s averaO'ing 211A, feet . 



a'f ,. 

0'1' un I-we t r. 
tion j 1 y. 

11. 

round 
litter. 

A mall b :I. of oj. to h is fonnd in th outh- · ntral pad of 
tion 4 and th n rth- I ntral f 9. rrh quaE y of thi mat rial 

1. po rand th av rHO' thi 1m L onl,) 2 f t. 
tamal'a k mar, h lyinO' ~4 mil B uth", t of '1\,lrk, Lakr, in 

th n rthw -t quart l' f ·ti n ] 9 f thi , 'ounty, an 1 . 'di n 1 
(36 1 .. 11 E. ) , of La ranO' County i , und rlain a p or t fair 
qnality f pat. '1'h xt nt i ab llt 20 a rand h thiekn .. 
fr 111 6 to 211/2 f et. 

Imm diatel, . outh 

pinO' h avy. 
gra I hi al p i ti n j 

Ie y Lak . 

ondition only would th 

trip­
and h topo­
ba in of TUT-

in 

ND ] ART OF 1 h. EA T. 

th uthw t 
of pat, whi ·h 
qualit, f th} 

Th thj -1m j, 
In th crud 

b d of phaO'num mo~ e, , peat ll10~S litter and pat'" hieh i,' aI-
m t ntir l,v b n ath tll ground-I, at l' I 1, and of a m dium to a 
lark ho lat brown . 1 r. 11 in th~ a, t rn half of -tion 34 and 
th uth,," , t quart r of ..... '1 h P at j of x llent quality, binD' 
d riv d from th , and not havinO' b n xp to 
th air. will av rag 21Y~ f t ( map ) an 1 th 
strippinO' 1. aIm t 110thinn'. How"'\ l', tll thi 'kn , ould hr 108':; 

if th mar. h " r drain d. 
Th Ul P r 2 f t ar larg 1,' mad up of th 0'1' n m an I the 
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at rno . Ijtt r 
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The 10 a­
outhea t. If 

brtt r thi would b a v ry 'ood it 

pat rno litt r ml~ oT 11 110 . alm t (; nn ,tin o' and e v r-
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j 11 0' an 1.11' a f 1 a 'reo'. Iuality bing 

rail wa. T pa. , e, throu O'h the . nt l' f the mar, 'h. 
material i od, und thr amount onsid rab} 
able. 

An lcl gla 'Jal Iak 
am 10 ation. 

A , imila1' qnality or p at o' ·lU. in Hll 

the northV\ e, t an south"" t luart r . of .. 
\\' . t f 2. It upi about 0 ac-r '. ba.' a O'ood tbi kne, , 

a 

map ) and a liO'ht trippinO'. 'I b nnderlyinO' f l'matioll i. lay, 
\Vbi 11 1. . om what mix 1 with th more ha11o\\ portion. of th p at 
n al' tb ,outh I'n nd of the d p . it. The p at mo, litt l' an 1 
0'1' n mo' ar la kinO' in thi 1 p i.t. 

A eoit. T ork and PI' mont Tou' n, 71 ip (37 X. R. 1 '1: and 16 E ., and 
3 Y. 1 i E.) .- Partl. in the rivil t \\'n.'h;p f ~ ott (, 7 .. 14 E. ) . 
an partly in ] r mOJlt (3 ., 14 B. ), ; a IOO-a r p atly'd, 111'-

rinO' in the all. T of Pi on l' k in th uthea t qnart ' r of 
ti n 3 th n rth half f 2 (., 7 N .. 14 E. ) and the nth,\'. t quar-
t r of tion 8'- (8 .,]4 B. ) . rrh qnality of tbi ma rial j 

fair and th thi'1m .,' varj '" from -1: to LJ f t . '1'h a,'tern half f 
thi b d i mol' or 1 clay y. 
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Probably 15 atI' s f a fajr ]wllit. · E p at 'an b 
icl rubl " Ie f mu('k, in th . 14 

E. ), York (37 .]5 E. ), an 
n rthw ,t ]lIHrter of ' rti n 1 
E. ) . alld th . nth a t qnarter 
. 6 ( ., ] 4 E. ) . Th mat rial 1. rn what lao Try. havinO' a 
thickn ,'. var~'ing b tw n 4 and 14 fee. Th , tripping i hE'av.v 
and th '01 l' a Y ry dark 'ho' lat br wn. 

PAR'!' OF T \\' ,'J[IP 3 ..l "'ORTII HA~ GE.~ 12, 13, 14 A TD PART OF 15 
E T. 

Fr('}J/ont Tou'J/sJ,ip (3 .Y., 11 E. ) .- A r 

c1rpo:-;it j, fonnd -' mile ea. t Hnd n rth a. t of 

Plat.e I . 

, inO'ular and larg > 
r('mont in th l1ortb-

dg Mar h occupying the ite of the Prehistoric Cedar Lake. 
which lie two mile east of Fr mont. 

a. t and uthca .. t quart l': of ,ti n 22, th - Dorthea t f 27 the 
n rthw t f 26. tb . onth", ,. t. nOl'thwe. t an 1 110l,thea t of 2:3, an 1 
th outh",.ot of 14. \\ (' fin<l h l'r wbat ha.' V('I'.\- l' (' ntl) 1 n a 
lak oJ rnilC' 10110' an 1 from :Y-t. to I V:.! mil . wid('. <l11110.'t (·omph·tel.\' 
ov rO'r \\'n with gra. ~ S. dg.' alld . phag-nnlll moss H. Th ~ 111'­

fa· 1 v lop d by thi' growth; althono'h but a f \\' in'h . thi ·k in 
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man,)' pIa· n 1'1111 T h v r it. 
At thi pIa· Oll fill lJ· t 11 JOl'miLl~ of tll 1 at in pro('(\' th II \\' 

'dg an l mo's" 'row ling the tll r b D ath h level of 
'Ih y th n und 1'0'0 a partial d 'ompo ition, in whi·h 

ar Iar 1 r tam d and th non- 'omb · tible given 
n i rabl xt nt. In thi way th fu 1 valu of thi d-

'a ing v getati i ontinuallv b oming b tter. 
In thi dep it, pI' babl, -:1:00 a I' are underlain b a fair to 

crood quality of at whi ·ll appal' ntly h a good thi 'kn 
map) but th va t amount of wat I' would pI' bably I' duce it great-
1. Th p at ab ut th h rand th i Ian . mu h m re compact 
than that at a di tanc. Th trippin i er light and the bot­
tom lay. For a p at plant, thi miO'ht b a fair loca­
tion, in a bran·h of th Lak hore & Michigan outhern Rail­
wa pas . near th northw tern orn I' of the d po it, and th 
po ibilit . good of 1m, ering the water lev 1 7 or mol' f et. 

One-fourth of a mil outh of. edar Lake, in th northea t and 
'outhea t uart I' f ion 27, ar 35 a re of p at \ ith a thi le-
n varying betw n 3 and] 2 f t . 'l'he qualit i' hard! fair 
th mat rial bing la. . Anoth r d po it ontaining an iuf ri I' 
qualit Ii in th n I'thw .t quart I' f ti n 3' . 

Jame totun 10wn hip (3 .\. 13 E. ) .- ituated b tw n l\far h 
and Ott I' Lake in th outhpa. t lnart I' f e tion 26 i a 6~ -a I' 

d p it of a 001' t fair lualit r of pat. 0 id rable lay i 
mixed with th material in th mol' hallow part of 11 b d. Th 

0101' i a dark h lat brown and tb" rippinO' vari from 1 to 
f t. The d pth i from 4 to 21~.~ f an th und rlyinO' f T-

mati n i la. 
In th north a t quart r f e tion 26 and the n rth\ t f 27, 

are a 're of a poor qualit~r f p at rath I' hallow in d pth. A 
imilar d po it f I' iz and qualit i found in th northea t quar-

ter of tion 21. 
In an old lake a. in in th 

a I' •. 

I hao'num m s 
obtain d feom th .' 
basin . . 

·tion 19 an 1 
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p at b a f -:1:0 a r in th 'ntral part f ' '·ti n 31 ha an 
a rage thi·1m ,. of 4 f ct alla a fair t o'ood quality of mat rial. 
rl'be alar i .. a darl~ ·h olat br \\,11 and th 'trippino' j. ab ut 1 
fat. 

}( 

f t. 

a t throlwh ' ·tioll 23 . uth ast throuo'h 24, and into the northea t 
r[uart l' f ~5. Thl 1 p it i. v ry mu h <-livid a b th hioh l' 

gr und, an 1 vari T a ly in depth, th g n ral av rag not bing 
o l' 2 lj~ f t. In a few place 10 or 12 acr an b fauna with a 
d pth f 7 or f t . rl'h ' 0101' i a v l'y dark 'ho alate brown ana 
tb lllC:11ity i,' fr 111 poor to fair th d rivation b in 0' larD' ly from 
th D'1'a', . and edg lay and marl ar h main 'ub oiL,. ] or 
fu I tlP mat rial. hull nly be u. cl in the crude form not .. nf-
fi i nt m'lt ric 1 of th n f l' 

I eat plant. 
Ab u 

quart r 

:I. riv cl mal n­
ari fr ill ] to 4 

f mat rjal t('uI ying 15 a 'r .. , i. found in th 
f ' 'ti n 0 and the sOllthea 't of 1D. Th c 101' 

f et. 

brown, and th ah ut, f t. trippinD' 1.'; 
11/2 fe t and th ub-. trata ar ·lay marl and and. 

In thi l' p rt f C unty, the writer h aim d t <1 -
. rib only the laro'cr and m rr VL.lUC bl deposit. umerow 
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-:3 I' 4 a I' s ar found in very ·ivil town hip f th 
-ounty. orne f the e contain the be t qualitie of peat, deriv d 

£1' ill phaO'num mos . Many of these mo p at be have, in 
addition to the p at, peat mo, litter and th green mo s, used b 
nur rym n. Wh re the wood in 1 j ar e, in the vi >iuity f 
th se small I' deposit" the con 'umers will find the -an obtain a 
\' I' 'uitable fu I, at a Imy _ pen" jf. th y will pade out the ma­
t rial, 'ta k it up to dry in th ,ummel' atmo ph r and then put it 
in the -rud on ition, in 1,h ir ,\"0 d b d . If the p at i of a good 
IU tity, tIl h at giv n off whil hurning, will mol' than qual 
that giv n off fr m the Ramf numb r of ubie f t f \ ood. 

E :\'LB iOUNT . 

'£hi county, 'whi -h i found on ih ea t rn b undary f the Stat 
J t south of teuben County, ranks as one of the m dium peat 
'0 ti of In lana in it mount of material, and amono the fir t 
in it quality. The d po it are Iargel of the ill 'variety. 

Town hip 33 North, Ranges 12) 13, 1·1: and Part of 15 East .-Bc-
-a of tJ, drainlu f th gla lal lake by th t. J . ph Rivr, 
and its tributari 110 plac wa left for the d veloI m nt of p '( t 
b in the a ,t I'n part f thi t rritory. 

Jack on and Conc01'd '1'01u11 hip (33 J. 'J 13 and 14 E.) .-A lO­
a re pal po ,it Ii in tIl ,'ou -hw t luart r f ·ti n 3 and th 
'outh ast of 4 (33 ., 14 E.). It i rath r hallow and 1 of fair 
quality. 

n th pla·e f . Franks .. in th . uth a. t quarter of . ·tion 1 
(33 ., 13 E.) and th outh", t f -ti n G (33 .l. . 1-1 E. ), is a 
10-a r b d of p a , whi hi, hallow and of fair <}nalit,). posits 
f thi xt nt al'::> to ma 11 f I' a peat plan, b i]w , uitable for fuel 
111 ,\\'h r it is 'pad d ut 'ta -ked up to dry and us d in the rud 
onditi n. 

JCt k on TOL 'n hip (33 N., 13 ftJ.).- ~ peat b 1 havin o' a 1 ngth f 
1 mil, and a width of 1-6 of a mil, 1 located in th n rthea t and 
n rth\ t (lUart l' f, 'ti n ?2, the outh a t f 15 and th north-
atof21. iv, nndinO' hovrda goodthikn ... ( map),and 

a tl'il pinO' of about I J/::.. feet. The color i a dark eh - lat brown 
and he 'ubstratnm is larD'ely clay. 

att r d throuO'h thi, depo it. 
In an old gJcu'ial hlke ba in 'in th north a t qnart r of s ·ti n 

4 and th Horthw f-lt of ; i. a fair bed of p at of 20 or 2; acr . 'l"he 
0]01' i a dark ho o]at br wn and the trippin o' ab ut 1 foot. 
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In ih nortll\r .·t ~nd 11or1.11(>(1 . t <111art 4 ~r 70 aC'res 
n th farm .. of .J. " C'irn r an I 1 arnhal't. 'rhe qnalit. 

th c: 1 r a lark eh colat b1' wn. '£h thi ·len . H 

map ) th . tripping about 1 fo t and th nb- oil of lao T . 

o it, . imil r jn rnali )' to th ~ crih 1 in th I r ed-

DE KALB COUN~·Y. 

" 1 R F I .E L. D 

in 
b d xt n 
20 f t. 
an xt nt 

l.EGf:N D 

A 'N .. .... a'o\~ d. ... I""\,\: 0'< V""\ 0'; . w a." ~"'\t. <'1''' ' ' 0\ ? .. ~ \..,"'~ .",\""" 11~<-'" '" 
~ rll.·_~o."Q.'-l.d..~ .... .. uf..t · ~n.. \1of"l' \\1,j'\t 0\\\'.\001.,\1\ ~ ·· "" ".,'hpA thpo\,,\ '\~. 1'\'" 

~\'~~~ t\s,.~ ~ft\.:.'.. ~1\ ( .. t~~ \ au", <1., . 

4. Thi .. 
n 6 and 
r gating 
a t and 

w t , almo t bi . in it th ation would rap at 
plant. 

11 th pla(' t's of 11. J . Bne·han( 11 null Elm l' "Vr flv r in tlw 
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north a. ' and llorth\\,' f . 'tiOll i, a 5-ac:r p at d-
p .'it. of goo 1 quabt:v, b in~ d riv d fr 111 the sphao'Qum 1110' 

'l'JlP thi('lm .. of thi . b d i from 5 to _5 feet (. map ) and th 
ligll1. Alm. t all of th mat rial ]8 b neath the 

Land 
PI' air. Th 

numm 

f t or mol' in 
rlv d from th ,phag-

\1'01111 1 Dun 'an TJak , in tll onthC'::I. t (uart I' f 'tioll:31 an 1 
i h , 00Ith'l". t of 32, ar .'ome ~ arr of p ::It, \\'hi h hay b n d­
ri\'ed mai111~r fr m th . phagnum m ' S .', HJ1 1 if.; of 0' oel quality. 
'1'11 p at b d form: a b It abou 100. Tar is wid ar und h lak 
('urring' hptw n i and th hic-.;her ground. It is aIm t all be­
n ath th \Vat I' 1 v 1, and thn, ha not 1 n, uhj "t 1 to th oxi ::1-

bon of the air, bnt j, in c: v 1'y 1 n 'tion and" ould hrink 
O'r atly if draine . 'rh ub-. oil i Jay and th . trippin C)' a Imo.·t 
nothin<1. 

BiltZ }' TOt n hip (33 ;\., 12 E.).- 11 th landwn d by J. 
Paulin and 1. A. a1'nahan in th outh a t quart r fin 36, 
i. ::I ..,oocl h d f peat, ranO'ing in thirknr.'" a, Ira, det rmined by. 
, {'\' 11 sOHnding, ', from 6 to :..,!) f rt. I ('ompri , ab ut 55 a r , . 
<md hn. a , trippin ' f I V:! f Th un 1 \rl~ring formation i. (·lay, 
Th (, lor i. a dark (·ho lat bro, n. 
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Tw nt E ra 11 l' P at ('('ur in th Ilorth- ntral 
I art f.' -ti 11 14. , of ill b d i ] \V and th trip-
pinO' h av,. It i. only .'uitall f r n,' \ in th -rud - ndition. \.. 
drpo,'it . lmilar in ,iz quality an 1 thl C' kn(>, H i .. 10 at I. ill t h uth-
('cntral pm't of 'tion 10 and th north-' ntral part f 15. 

In th .outhwe8t quart l' f ·tion 10 ar ] 5 aeT, of a fair to 
(rood plalit. f p at, with a clark (·hoc lat hr wn . lor an a fair 
thi 'len '1'hj· mat rial j , d rived from th spha num mo 

\ littl mol' than 1 mil uth of G< 1'1' \tt in th D rthC'a. t luar-
t )' or ti D 9 j a p at be 1 f 65 or 70 aerr. 1 wh I' Bak r & 
ar \ g Hill out p at m .'. litt r on a . mm l' -ial. al. T n a'r .. 
of thi. d I 'it hav' b n ("U' rully ,ounde I by II'. 10ff I' sUIPrill-
1(, IH1 \nt of thE' plant, all 1 a1' r put l to ha an av laO' thi kn .. ; 
(j.E 4± ft.. vrral ,'oun ling mad by th writ l' ill th r mailll I' 
of th <lep . it . h w that it ranO'c b tw n 2 and 20 r t in thi le­
n .... '1'b P at ha. a m Hum to ark ho lat br \'1'11 • lor and j.; 

of x' n nt qualit. , b ,jng almo. t nti l' 1.v b n ath th gronud-watllt' 
1 'Y 1 and d riv d fro111 th sphaffllum m ,.... ~rh ·triI ping is 
from. ],4 to 1 V~ f t. 

F l' six or v 11 ear. 
peat mo', . it j th n dl'i 1 and bal at' 
loa of the mat rial hay 
l\1i ·hi O'an ( nd Illin j. ",11 r it j u. 1 with O'ood ati fa tion a. a 
litt l' f r tabl fowl-hou. e. , k 1111 1, t·. 
i ,.t, PI' v iha it \rill ah. rb fr m i O'ht to tw Iv tim its OWl) 

wciO'ht of wat r, whil ordinary .. traw -annot abo rb m 1') than 
tbr times it. \"n wel ht. Furth l' 'Ilsid rati n of thi .. I at 
moss Hill others Hl'C' taken up jn the introc1n ·tiOll n pao'c 10:3. 

'1' W 'l!lP:H ORTH, R.\~'GE. 12 13 14 .\ND PART 013']5 EA.'l'. 

Richland TeJlcH hip (31 ·~r, .l and 13 E.).- BeO'innil1O' at the 
we t id of 'UT tt au 1 xt nelillO' W t and n rthw. f r lY2 
mil .', j, a peClt b 1 flO a'1' '. Bing more or l's. iut rrupt d by 
th hiO'her OTOlll1cl it COY r a larE" part f . ·tion 2 an i . 3 (:3·1 
~ .. ]2 E. ) . 'rh thi-1m s f the nlat"rial rang hctv;e n 4 and 
_5 f t. a11(l th tripping will av raO' ab nt n foot. Th qualit. 
j, feom po l' to O'ood, h in,.!.' Y T, T jmI ur in portions an 1 much xi-
clizecl. 'Ill olor 1. a medium to a ~aI'k eh lat hI' wn and th 
I rivati n Ie r . l~' from th . I haO'uum mo, This w uld b a 

1 I 'ati n for a I at plant, since, in th villaO'e of arr tt, a 
1arO' part of th PI' ~ud (' nIl b mal'k t . 1· an 1 a ('on. iderable 
amount of th mat rial i of a go d CJllality. 
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Probably twent a re of peat can be found around the mall 
Iak in the southea t quarter of e tion 7 (34 N., 12 E.). The ma­
terial is of a fair quality and thi kness. The topographi al posi­
tion i that of an old gla iallake basin. 

A peat bed extends ea t and we t through or near the centers of 
ctions 15, 14 and 13, and 18 (34 N. 13 E.), and has a length of 

three mil, and a width of from onp-ninth to one-third of a mil . 
The quality of the material, as a whole joood the derivation being 
mainly from the sphaO'num mos es. The color i a medium to a 
dark ho olate brown, and rno t of the d po it is ither now or was 
l' ntly b neath the oround-water level 0 that the oxidation in the 
air ha not effe ted it reatly. The thickne at various parts 
varies O'r atly. At the we tern end around the lake in se tion 15, 
the thickne of tb bed i from to 25 feet; while in the 
we tern and entral portion of se tion 14, it is only from 4 to 
15 feet. In tb east rn part of 14 and the western of 13 it b -
come deep in many place soundings not rea hinD' a bottom at 25 
feet. In the ea tern part of se tion 13 and the western of 18, a 4Y2-
f t dit h was dug for 1,4 of a mile without rea hing th bottom of 
th peat. Sounding in thi ame vi inity show from 4 to 20 f et 
of peat. The qualit. and amount of material make thi xtent of 
peat beds a desirable pIa e for a peat plant. 

Union Township (34 }\. 13 E.).- An old O'la iallak basin, which 
ontain everal acres of a fair to O'ood p at 0 curs in the southea t 

quarter of ection 33 and the outh~ e t of 34. 
From about 21A mil s north a t of Auburn to a point near 

M ore ville j a hain of p at beds, whi h will ompri e everal 
hundr dar of fair to good peat, found in the north a t quarter 
of tion 27, th southwe t and south ast of 23 and the southw , t 
and outheast of 24. Individual deposit. are from 2 to 35 a res in 
xtent, with the thickness ranO'inD' from 10 to 25 feet. The 0101' 

i, g nerally a dark hocolate brown and the trippinD' varies b -
tween 1~ and lY2 f t. Sin e the Vandalia Railroad runs north­
ea t and outhwe t parallel with thi hain of d po i , and only 
about % of a mil di , tant, a good ite for a peat plant miO'ht b 
fund. 

If ilmington Township (34 N., 14 E.).-A bed of muck, one mil . 
long and one-third of a mil wide containinO' numerous po k t" 
of p at appears in the southeast quarter of e tion 20 the south­
we t and outheast of 21 and the northwest of 2. Th peat beds 
from 2 t 20 aeres in ar a will likely agog-reO'ate 200 a r , and have 
a thi 1m ss varying between 4 and 25 f et. A ditch with a depth 

[9) 
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f 7 f t pa in t an 'IV, t for aIm t a mil throuD'h alar \ 
portion of th p at b lla it h tt m in tIl p at m , t of th 
tim. Th quality of th mat rial i from fair t O'ood binD' 
partly from th phaO'llum mo s and partly from th 

dg . Th trippinO' j from 1h to 2 fe t. 
n th far of P. D. and] r d nd 1', in an 01 D'lacial lake 

ba in, in th outh t quarter f , -tion 22 and the uth a: t of 21 
ar 40 a re of peat und rlain b T a lay ub- oil. 'rhe thickn ss of 
th bed will averaD' 5 f t and th , tripping about 1 V:2 f rt. Th 
uality of th mat rial i about fair. 
In a 25-a r mn k b d in the north a t ]uart r f . t ti nand 

the 11 rthw t of 7, ar ab nt 40 a r, f pat, m r or Ie. scatt r c1 
in po ket of 10 aer or 1 " Thi p at i f a goo Luality, binD' 
d riv d larD' I from th an:l. is of a dark h 
lat brown 01 r. 'rh }, t and th un i rlyino' 
formation mo tly clay. 

Ten or 15 a l' of a fair quality f p at ar f un i in tIi mu k 
bed in the northwest quart r of, ti n 7 an :I. th n rth a. t quat'irr 
f e tion 12 (34 N. 1 E. ) . \notb r . mall lep . it of 10 a~r .. 

o 'ur ju t we t of th . ntral par of ' ttl n 2. It al i fair in 
ruality. An ar a irnilar in ize and qnalit, of mat rial i. fonnd 

in the . outhw t quart"r of s tj n 4. 

Tow nIP 5 R'l'II R .t N n; 12 1 .. 14 A D P~\R'L' F 15 E .\s'r. 

T1'OY Tm 11 hip (35 1\. J 1 r; E.).- _ prat c1cp it j n th' nort heH<.;t 
au I, outhca .. t quart r. f s eti 11 nn1. in pen't. of eal·h of tll C]uar­
tel'. of tion 9, ba. a lrngth of 011 -he If f a mil and a width of 
on -quart r f am il . It ha .. n goo 1 thitkn . . ' C. (' C mal ) Hlli a g ott 
qualit. of mat ri·:tl. d ri llllailll, from th phao'nnl1l mo • .' , a11(l 
havjn a dark rh (' Iat hI' \\"11 (,0]01'. ('ar the top it i.' \ r . fibeou.' 
an 1 blad <.1, whil d p)' it b (' 111 1 . . fibron. and m l' 011) ­

pa .t. Th ry fibrou . p rtion j. a good qualit. of p (t m . ' lit­
t r, and 0 ur. b r in lar qmtntiti . . An 1 i o'la lal Iak OD(' (' 

o upi d th am plae that thj p at hed n \\' CO\ 1'. . "'\ r, fair 
rop of nion aT bing rai ed n i.t., de oropo ed urfa . Th 

quality and quantit. will mak it a good loc'ation f Tap at plant. 
wh n tb tran portati n fa iliti . borne b tter. 

bout t nt, -five acres of peat ur in th we t entral part 
f etion 30. Th qualit. f thi material i. from poor to fair 

and th thirJm .. rather hallow. d posit of 1- arr . imilar in 
qualit and thi kness j found in the a t- entral part of section 
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26 and th " t-· niral of _r- (.5 II., 14 E.). Anoth r hallow b d 
of a ruth r p or quality f mat rial j 10 'ated ill th 11 l'thwest 
luart l' of e ·ti n 10 ( 5 N. 14 E. ) n ih land own d b J. D. 
IIa kin . D of 1.h :> d p ,it . u1d b (:onomicall utHiz d in 
al , r th l' W . T than. pa ]jnt-> the peat out and burning it in th 

form. 

numl er f, 'mall rIp . ·it 

An th r mall 
mithfi 1d Town­

mall 

not b en 111 ntion d in thj l' port, are f nn 1 111 re r 1 ,ov r the 
entir unty. jran~T f th, ' are of 0'0 d qualitj an 1 , ill afford 
a v ry ronomi 'a1 furl to tho e who wi h to burn th p at in the 
('rn i condition. 
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LLEN COUNTY. 

olmt i ituat d in the Dortheru tern part of the State 
Ohio line. 

ALL E N COUNTY. 

* ~,,~'"~~~~ a."A9y~~. \.~\u~':t \. ~~~~ a.,!!f\\\~~ 
~'i." .~,\<.~.::. 

.. . _ 1..\\, • e1\.t..\u"'-'\~ a..lcA.. .. ," ",,"\t.'\ IJUt' 
t...(> as;\ ..... ~ r\.\'e. ,Q,\Lf\ • 

It p at bed, that are of un e onomi importan e a fu 1, ar 
found in th ivil town hip of Wayne (30 N., 12 E .), Aboit (30 N. 
11 E. ) , Lake (31 N., 11 E. ) , Eel Hiver (32 N. 11 E .), P rry (32 
N., 12 E.) and edar Or ek (32 ., 18 E. ) . 

In the north a t and n rthwest quarter of ,tion 6 (32 N., 13 
E .) are 7 a'r of peat, cattered in mall pat h ov r the farm~ 
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of A. arn r, H. Warn r, . Slaughter, and Surface. The 
thi kne of the beds vari from 4 to 25 f t, the stripping i about 
one foot, and the quality i from fair to good. The material is 
largel derived from the a e, is mostly below the level of the 
ground-water, and re ts upon a clay sub- tratum. 

La ated in old gla iallake ba in are two deposits in the southeast 
quarter of tion 20, the outhwe t of 21, the northea t of 29 and 
the northwe t of 2 (2 ~., 12 E.), whi h ontains about 50 acres. 
The averao' thi 'kne ' j 12 f et (see map), the tripping is very 
light, and th qualit j. goo. 'rhe northern bed is ov red with 
hu kleberry b hand phagnum mo e"'. The e mo e have a 
thickn of from 1 to 2 fet at the surface, and are of very good 
luality for nur rymen. Ben ath the green mo es, the peat mo ' 
htt 1', whi h i of good quality, b gins and extends for several feet 
d eper. 

In th aIle s of Littl River and orne of it main tributaries, 
'omm n 'ing in section 2 (3 ., 12 E.) and xtending westward 
and liahtl outhward to th Huntinaton ount lin, are hal­
low be of peat Idom attaining a tlli kne of 4 feet, and gener­
ally about 1 or "" f t. Th e beds ar fr qu ntly interrupted by 
the h10'11 r ground nd ar anI suitable for use in the rude form. 
Fa.ir crop of orn are raised on the mu k oil, originating from th 
d ompo ition of this peat; and e pe iaDy good grop ar grown, 
\\'h r the sand and mu k or clay and muck be ome mingl d. It i 
said that on this mi -ture, it is not infrequent for a corn rop to run 

5 bu h 1 to the acre where the av rage production for the ounty 
i· only forty-five. 

In the northwest quarter of tion:14 harl Bash ha a Filler 
Plant, wh re the muck i tak n and pI' pared as a filler for the fer­
tiliz r. It i aid to erve ry well f r this purpose. 

Over 100 acr of a rather poor quality of peat is found in th 
ea t central part of edion 19 ( 0 .' 12 E.). The thickne s of th 
material vari b tw n 2 and 5 f t the tripping is I1j2 feet, and 
it i mainly above the OToun l-wat r 1 vel. The surfa e i only a 
mu k j1 n 'which potato an I 'orn ar b ina grown very suc­
re fully. I 
, Fully 1 00 acre f a po r to fair p at ar 1m wn to xist in Lak" 
Town hip (31 N. 11 E .) . Of ·our. ,the l' at '1' part i very hal­
low and will n vcr be of e anomie importan e, X' pt in th crude 
. ndition yet mall pat h of a f ware, gr atl sca t red hav 
a thi kne ranO'ln a fr m 5 t 15 f e and are fair to aood in qual­
it" Th p at and mne1\: b ar 1 cat 1 a follow : 60 a r in 
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th outhwe t quarter of tion 5, 0 a res in the outheast quarter 
of 4, 160 a 'r in th outh a 't quartel' f , 0 a'r in the north­
ea t quart r of 17, 150 a·r in the northeast and northwest quar­
ter of 16 '00 acres in the 'outhea t and outhw t quarters of 
9 250 a'r 'in ill northwe t and outhwest quarter of 10, and 100 

in th outhwe t quart r of 3. 
d pit, whi h is mainl b neath the ground-water 1 v 1, and i 

of uffi i nt iz and thickne (ee map) for a mall p at plant is 
fund in th n rtheast quarter of ection 2 ( 1 N. 11 E. ) , on th 
land of John Valentine. The bed is about 180 roc long and 100 
l' ' wide. It ha from];{., to 1 f ot of trippinO' and has a lay 
ub tratum. The material i of ood qualit , and only th urfa' 

ha 1 en xpo ed to the air. 
n th place of David Gallaway and n lO'hbors in the northw t . 

and outhwest quart I' of s )ti n 2 an th north t of 22 (32 
11 E .) , is a peat bed, onsisting f 120 a'r ,with an av rage thick­
n of 3 f t and a maximum of 15 f t. The material i of a fair 
luabt and a dark ho olat brown .0101'. It ha a trippinO' of 1 

f t r t upon a 'la formation, and i on -third abov th ground­
wat l' 1 v 1. uffi ient material ould b obtain d for op rating a 
mall peat plant. 

Around Whit Lake in tion 3 (32 N. 11 E. ) is a 35 or 40-a r 
b d of p at with a fair lualit, ' and a thi 1m ranginO' betw en 2 
and 15 f t. Th trippinO' i. light. and the olor a dark ho olat 
brown. 

long th i kel Plate Railroad in etion 2 and 30 ( ] . 11 
E.) , i a 10nO' and narrm\ p at depo it f about 60 a re 'with an 
av rao' thi kn of 3 fe t. Th trippin i one foot th 0101' a 
dark 'ho olat br wn and th qualit from poor to fail'. Th ma­
t rial i ' mainly abov the lrv 1 f h ground-water an I is much 
brok n by tIl hi O'h O'round. 

WHITI.JEY 

Whitley ount) i ituat d in th north a. t rn part of the tat. 
immediately we t of 11 nand outh of r hIe Count. For amount 
and qualit. of its p at depo it . it ranks as on of the 1 important 
of the p at b arinO' ountie. Th only dep its that ontain w rk.: 
abl amount of p at 0 'ur n ar ollin, and In th vi ·i.ni. ie f 

ld N wand L on Lak . 
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. 9 A D 10 EA T j D TilE 0 '1' Il-

OR'rH} RANGE E T. 

Etna and T1'OY Town hip (33 and 32 N.) 8 E.) .- Ext ndinO' 
outhwar from ak in th northwe t quarter of e ti n 

26 ( N. E. ) i a p at d po it 0 ring 20 acres. The material 
i of a O'ood ualit b inO' d riv d from th phagnum m sand 
b iug almo t all b neath the O'round-wat r 1 v 1. The thickne s of 
th b d will av ra ' 15 f et the tripping i. aIm t nothin and 
th nnderlyjDO' formation i marl. Th '01 ria medium eho olat 
hI' wn. 

WHITLEY COUNTY 
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In the northea t quart r f e tion "-'7 ( 3 N. E.) i a depo it, 
imilar in quality and phy i al hara teristi to that m ntioned in 

the preceding paraO'raph. Th areal extent is about acre', and 
the average d pth 6 feet. Another depo it with about the . ~n1l"' 

extent and quality of mat rial, lie in th south\\'e t. quarter of 'ec-
tion 25 (33 N. E.). It average thickn is 5 feet. 

Extending n rthward from Loon Lak and alonO' its outlet, are 
50 a re of p at in the outh a t quarter of tion 25 (33 N. 8 
E.) . The qualit of the mat rial j, fair and the thi kne s varies 
between and 21112 f t (see map). It has a dark chocolate brown 
olor, from :JU to 11/2 feet of . tripping an rests upon the lay. 
bout 11'2 of it is above the ground-water lev 1. On the west sid 

of this lak in the outh a t quarter of ection 36 (,:3 ., E.), ar 
20 acre of a imilar quality of peat. It average thi kne s is only 
3 feet. and. tripping about 1 fo t. 'farl i the underlying forma­
tion. 

Around two glaciallak ,known a Old and New Lakes, in th 
south half of section 35, the south,,, t quarter of 36 (33 I . 8 E.), 
and the northwe t of 1 (.2 N., 8 E.) are ov r 150 a res of a fair 
quality of peat. It d rivation i larO'ely from th ra , and 
sedge, and two-thirds of the material i beneath the O'round-water 
level. The color is a dark chocolate brown and the stripping is 1 
foot. The thi kne s varie b tween 3 and 20 feet ( ee map), and 
th main depo it ext en for almost 1 mile, due we t of Old Lake, 
in a 1 nIY, narrow belt. ~ iure the timber i b rominO' car' in thi 
vi inity, and the nearc t railroad tation is miles di tant a mall 
peat plant w uld scare I, more than furni h the local d man . 
The town of Etna i within 14 of a mile of th depo it. 

Troy Township (32 ]1;. E.).- ·On the ea t and north id of 
Tamarack Lak in the a. tern half of ection 11 and the north a t 
f 10, is a peat depo it 0 erinO' 150 acres. The material is of a 

good quality, being derived from the sphaIYnum mo se and having 
a medium to a dark cho olate brown color. bout two-third of 
the b d i below the ground-water level. The thi kne swill av r­
aO' 5 f et, the tripping var~rinO' between 14 and 2 fe t, and h uh­
soil being marl. 

A eries of mall IYla ial lakes extend in a north~ terly and 
outhea terly direction from the north- entral part of section 11 

through the southwest quarter of 2 the outh half of 3, the south­
east of 4, to a point in the northea t quart r of 4 and the north­
we t of 3. The e lak s are enveloped by peat b ds orne of whi h 
hay been derived from the sphagnum mos es, and others from the 
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gra es and sedges. Th e be ls will aggregate 200 acres in area, 
and th y have thi kn ranging between 6 and 211/2 feet (see 
map ) . The tripping is from 1M to 2 feet, the sub~stratum is clay, 
and two-thirds of the material i below the ground-water level. The 
<..:0101' varies between a medium and a dark chocolate brown. In the 
ast rn portion of thi chain of depo -it, ditche have been cut. This 

ha drained the peat, so that it has settled almost a foot, and has 
I ft the roots of the maple trees mostly above the urface. 

The depo it , de cl'ibed in the two pre eding paragraphs, could 
both be used to supply the arne peat plant; and would provide a 
good location if the transportation fa ilitie were better. Even 
as ondition are, a small plant would likely turn out no more of 
the finished product than would aii fy the local demand. 

Surrounding Goo e Lake, in the southwest quart I' of section 12, 
are probably 75 a re of a fair quality of peat. This has been de­
rived, largel " from the gra e and sedg . One-third of the ma­
terial is abo e the ground-water 1 vel, th tripping ranges between 
1/2 and 2 f t and the thi kness between 4 and 21112 feet (see map). 
The d po it I' t upon a lay tratum, and ha a dark chocolate 
brown color. 

Twenty a r of a deep (see map) bed of peat are 10 ated in the 
northv e t quarter of section 12. The quality is fair, and the deri­
vation i mo tly from the gra ses and sedges. The stripping is 1/2 
of a foot, and two-thirds" of the material is beneath the ground­
water lev 1. The underlying bed is clay. 

Richland Township (31 and 32 T., 8 E.).- O ·upying what was 
once a glacial lake basin, in the southwe t quarter of section 35 (32 

., E.), and the northeast of 1 (31 N., 8 E.), is a peat deposit, 
cov ring ab ut 40 acres. A ection, at thi deposit, shows the fol­
lowing: (a ) tripping, 1 foot; (b) dark cho olate brown material, 
which i rath I' fibrous, 7 feet; (c) a dark chocolate brown, less 
fibrous and more ompa t material, 8 feet. The average thickness 
j. about 5 feet, and two-thirds of the depo it is beneath the ground­
wat I' level. The material is mainly derived from the grasses and 
s dges, and the underlying formation is marl. 1he soil of the de­
posit has th appearen e of O'ood onion ground. 

A small an 1 rather unimportant d po it is found around Robin­
on Lake in the western half of s tion 18 and the northwest of 19. 

It would be uitable only for u. e in the rude condition. 
Thorn C?'eek Township (32 N., 9 E').- Partly formed from the 

phagnum mos es Nos. 1 and 2, and partly from the gra ses and 
edges, is a bed of peat in the ea tern half of tion 6, and the west-
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'I'll half of 5. f 100 '1' ,ha In ilium to a dark 
'ho 'olate br wn . lor, and a fair to goou qualit. rrhe thiclm is 

from 2 to 12 feet, the av rao bing about -Y2 feet. Only on -third 
of th mat rial 1. blow th ground-water 1 vel and the ub- oil i 
·la. rrh trippin 0' "hi·h i. . a 0'0 d , oil for onion rai ing ha an 
av rag thi knes of I 1j2 f et. 

pori n of a bed ",,,hi h ha its main xtent in Noble ounty * 
Ii " in the north t uarter of se -tion 6, and th northwest of 5. 
The, llrfa 'e 0 red i 40 a l' the average thi kne s ·P/2 f t and 
th . tripping -Y2 f a foot. bout two-thirds of the b d i b 1 w 

th O'round-, at I' 1 1, and th sub- trata ar lay and marl. Th 
qualit f the mat rial is fr m fair to good bing deriv d from th . 
. pha 'num mo.. " th O'1'H. ·S .' and 19 . . '1 h '0101' i a dark h ("­
olat brown. 

~ 'mall 'hallow and p 01' to fair d po it ar foun 1, in pock t of 
four or fiv a 1' , ar und hrill 1', eclar and f oun L ke. 'rh e 
rang from 1 to 6 f et in thi lme: and are thre -quart I' b n ath 
h O'round-wat r level. The derivation i from th gra . ancl 

. 'edO' ,and the strippinO' i ~ foot. 
Al ng a creek in tb ou hea. t quart I' f ti n 22 an d th 

'outhwe t of 23, are 15 a re of a fair quality of p at \ hi 'h i d­
riv d from the grass sand edg ,and h a dark -h eolat brown 
(' lor. The thi kne ranO'e. b tween 2 and 7 f t th 
Htri I inO' i ' 1 f ot and tw -thirds of the material i abov 
f th 0'1' und-wat r. Th tub tratum i -Ia. 

I mi th Township (32 N., 10 E.) .- 0 upying \\ hat wa on an 
ld O'la ial lak ba. jn i a dep it with a lemrth of thr mil and 

a width ranO'ing b w n n - iO'hth and on -quart I' f a mile in 
the outheast and n rthwe t quarter of t:tion 2 . th w t rn 
half f 21 / the ea tern half of 20 th outhw t f 16 and h outh­
a t of 17. The qualit varies gr atly d p ndinO' on th aInO"Lmt of 

rrh ep I' portions are of fair lua] it. but th hallow 
Th deri ation of the material i mainl from th 

The thi kne b t" e n 2 and 20 feet 

an 1 the unc1 1'1 inO' f rmatjo ar. and -lay and marl. 
i. from a In c1ium to a v r. Clark ho olate brown. Th trippinO', 
",hi·h av ra~. about on foot, furnish . a O'ood . oil for onion., 
whi 'h a1' 'ulti, ated exten. iv ly up n it. With th Vandalia Rail­
road (;1'0 . . inO' thi b d, an a . uffi ient amount of mat rial b inO' 
PI'. nt, th r rtion of a p at plant would he justified. 
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Union :Pown hip (31 T. 10 E.) .- A depo it, 10 a re of which 
hay b en c1 riv d from th phaO'nuID mo s , an 1 50 acr from 
the gras, and edg 'cur in the outhea t quart r of section 11. 
Th quality rang . fr m fair to O'ood, and th olor from a medium 
to a dark ho olate brown. The thi kne of the tamarack portion 
i from 6 to 211j~ feet, the stripping i. lAj of a foot and only one­
twenti th is above the ground-water level; while the thickne s of 
the gras and edge part will average about 21j2 feet; the trippinO' 
is one foot and about on -third i abov th ground-water level. 

17 : .b'l;, 

',.>\ 
" .\\), 

jb 

.. ,\' 
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Fig. 2. howing the thicknesses, where soundings were made, of peat beds 
in the western half of Smith township, Whitley county. 

The upp r 7 f et of the bed, in the tamarack marsh, is a good qual­
ity of peat mo litter, being very fibrous. 

Occupying the site of an old lake ba in in the northwest and 
southeast quarters of se tion 13 i a b d of peat of 20 a res. It i 
poor in quality being impure and derived from the grasses and 
edge. '1 h lor i a very dark h olate brown, the average 

thi 1m 2112 fe t and the stripping 1j~ of a foot. About one-half 
of the mat rial i above the level of the ground-water. The ox­
idized surfa e makes a good oil for onions. 

Along the Penn ylvania Railway, in the northern half of se tion 
25, are about 80 a res of a poor quality of peat. This has a very 
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dark chocolate brown olor, and the average thi kne is 3 f et. 
The derivation i from the gra e and sedges, and ov r on -half of 
the material i above th ground-water level. Th trippinO', whi h 
is over 1 foot makes a fair soil for onion . 

A depo it of 6 acr containing a poor to fair quality of peat, is 
1 )at d in the northeast quarter of ecti n 35. The' lor of th ma­
terial is a ery dark cho olate brown, and the thi lme is from 2 t 
10 feet. Anoth r poor and clayey bed of p at j 10 at d in th 
outheast quarter of e tion 34, and the north a. t quarter of 

tion 3 (30 ., 10 E.). It covers 25 acres, has an av raO'e thi lmes 
of 2JA feet and a dark chocolate brown color. Th . trippin i 1112 
fe t and two-thirds of the material i above the level of the O'round­
wat r. Both of th e d posit a1' covered with a soil fairly well 
a Lapted to onion O'rowing. 

upyinO' an old gla ial lake ba in in th north a t quarter of 
tion 31 and the northwe t of 32, are 20 a res of a fair bed of 

peat. It i derived larO' ly, from the gras e and edge, and ha a 
dark h ~late brown olor. The average thi 1m is 7 f t, th 
tripping 11/2 fe t and ab ut hO per nt. of th material i abov 

the ground-water level. 
A peat bed bearing a imilal'topographi al position to that abov 

lies in the north ast quarter of sa tion 30. This bed ha a thick­
ness of 5 feet, a tripping of 1112 feet, and an extent of 8 a res. 

bout thr e-quart rs of it is above the ground-water level and it. 
d rivation is from th gra ses and s dO'e. The quality": i poor. 

A mu k depo it of about 50 arres in the outhwe t quarter of sec­
tion 6 ontain a rather poor lJuality of peat. The maximum 
thickne s is 4 feet and the derivation i from the grasses and 
dges. IVfore or Ie clay is minO'led with the mat rial. Fair orn 
rop are rai ed upon thj rou 1-. 

Columbia Township (31 N., 9 E.).-Cut alonO' the outhern edO' 
by th P nn ylvania Rajlway i. a 70-acre bed of peat in the outh-

ntral part of c tion 5, and the north- entral of . This deposit 
has a thickness ranging b tween 2 and 18 feet (see map), and iii 
one-third above the ground-water level. The material range. b­
tween fair and good in quality, b inO' derived larg ly from th 
sphagnum roo se and havinO' a dark ho 'olate brown color. Th 
stripping whi h i 1 foot thi k maIr s a plendid onion soil. ThC' 
und rly-inO' formations are lay and and. 

In th entral and outh-centl'al parts of se tion are tamara k 
and huckleb rry marsh., covering 115 acres. The. are entir l ~ 

-·.i*See page 84. 



PEAT DEPO I'f' OF .I: OBLE CO N'l'Y. 141 

und !'lain by p at b ,whi -h have a medium to a dark -hocolat 
brown color. Thi .. mat rial i. of aood quality, being d riv d from 
the phaO'nuID mo . which are at pre ent, found O'rowing 0 r th 
mol' moi -t p rtion. '. ot OY r onc-fifth of the deposit i above th 
O'round-wat r lev I and th trippinO' i v ry liaht. In luding t~ 
upp r part f th bed, whi 11 j a aood quality f p at m litt r, 
th thi lrne . ranrres b tw en 6 and 21 V~ f ct ( c map). 

In additi n to the depo it alrea T rib d th re are a num-
ber of b d of thrf' or four a r foun in almo t all portions of 
th ounty. B aus of their limit d I' a they will b uitable 
only for furni hing mat rial in the crude form. 

T DLE OUr TY. 

Nobl unty j . 'ituat d in th northea t rn part of Indiana 
outh of LaO'ranae W 8t f D kalb north of All nand Whitle 

an:l. a t of lCo. iu. ko and Ejkhart ounti . 
qualit. of p at it rank a on f th foremo t 

For qnantity and 
untj f th tat . 

NOB LE COUNTY. 

~~~~~~~+'~~4-~~Y~~~4-~~~ r 

t- -..--;:;r--t-~ --+--f-I~L.-Zf.L-II~f"L-Sf-"lLT--t---:r-'r--r--r--1 .1 
" ZI 

LEG£IID 

A ~::~ .. ~d. ~~~;~~~ .. ~\J;~ u~ ,. # 



142 REPORT F TATE BOLOG! '1'. 

With th x ptj n of th 
hip e m to ha w rkabl 

of r n, aU tIl t wn-

~) 10 D ] 1 E S'J\ 

The civil town hip of Wane Orange, Elkhart and P rry t·ol'-

l' p nd with h four 'onerr 'ional town hips. 
1Vayn Tot 11, hip (36 S., J1 E.).- In th . n rthw t rn part of 

thi t ,V1) hip at tll n rth a. t ide of Tamara k Lake, is a bed f 
poor to fair p at cov ring ab ut 100 a I' . Thi b d ha a thi k­
n ranging b t\\· n land 9 f t but Iik ly av rag about 3 f t. 
It r t upon a lay formation ha a v ry dark ho olate bro\ n 
olor, and about 1 foot of stripping. 

d po it of 25 a l' i found n ar h f'ut r of ti n . Th 
material ha b en d riv d from th pha 'num mO.' and i a ry 
O'ood quality. The 0101' i. a m dium -ho olat brown , and th av­
raere thi 1m 9 f t a IVa. <1 t rmil1f'l by f ur w U-di tribut d 
oundin " hi 'h O'iv the follo\\ ing u<>pt 11s: 6. 0, <)m1 21 f t> ~t. 

rrh . trip in j J/s foot and th b d i ' InrO' ly b n ath tb 1 v I of 
th ground-wat r. rrhi ,vould b a fair 10l'ation f l' a , mall p at 
plant, ine the qualit f th material i ,0 ex 11 nt. 

Situat d in h uth at I']uart l' of s ti n 5 th outhw t of 
4, th northea t and uth a t of ,an:l. th n rthw t and , ut11 -
w t f 9 ar ab ut 200 arr (II pat, ralwin o' in qnal it, b twp 11 
poor and good. '1'h lor ranO'e from a, I' dark eho olate to a 
m dium ho lat brown with a thic-kn of ab ut '* f t 011 th 
averag (e map ) . The trippin 1.' 1 foot, an 1 th d 1'i ation of 
the mat rial i larO' ly fr m the gra' .. and dO'e. Thi p it 
i larO' ly beneath th 1 1 of th gr un I-wat r, and w ull ] . ' a 
large portion f it olum if drain <1. 

Fift en IV ll-di tributed 'Ollllc1in 0', V l' alJ th quart I' of 
tion 14 and the outhwe t quart r of ] 3. , how lpdfoi of f?lil' p Prlt. 
whi h will aO'gr O'at 150 are. . TIl y havE' an av raO' thi 1m . of 
about 6 f t, a 0101' arying fI' m a vel', dark 'hoC'olate br wn to a 
medj un ch lat bI' wn and a tripping' of 1V:2 f t. Ab ut on -
half of the material i abov the 0'1'01.111 I-wat r 1 v L Th extent 
and thic-kn IV r d t Tll il1('d by 15 . 0 In ling well . eatter dover 
the entire area. 

A peat bed of 60 a '1' • wa ,' found by 6 , oundin 0', in t h northea. t 
qnarter of. (·tlon 21. and th northw . t qnart r f 2.:.1. The aver­
aD' thidme" i. 4 fpt, tll (Jualit)T an 1 color th ,am :1.' th( ,t f 
the d p , it:l. ribed in th pret; ding parao-raph, and th irippinO'. 
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1 V:! f et. Probably on -half f the mat rial i bove the ground-
wat t' level. '1 h d ri ation ha b en from the O'ras ,the edg 
and the mo se . Thi) n ' well as th d po it drib d in the pre­
-edina' paragrapb would \ I've f r a me ium iz d p at plant. 

Probably 100 cr of peat val'. ing b tw n fair and good a~ 

b foun around Wible Lak , in th north\ e t and outhwest quar­
ter of . ,tion 17. rlh 0101' is a dark 'hocolate brown, th averag 
d 'ptll 6 f t the tripping 1 foot and th d l'ivation of the material 
majnl from the gra ' and th dg. 

In the central and . outhwe t quart I' of tion 19 th re i an 
al' a of 70 acr underlain by p at which, bing clayey, will not 
av raO'e fair in qualit. It ha a dark ho olate brown color, an 
av rage thi kn , f 2 ~/2 fe t, and re t HI on a marl formation. 
r:Ph iz, thickn " and quality of thi. m trial mak it uitabl 
only for u inO' in th 'rude f I'm. 

In the southea t uart r of thi arne di n and the outhwest 
qUe rt er of 20 ar 30 a I' of a dark eh olate br wn p at with an 
a'V raO' thi -1m of 6 fe t and a quality rano'inO' b tween fair and 
g d. rrh mat rial ha be n formed fr In th n'ra and dge, 
th tripping is 11;-S f t and about one-thir ] of th depo it is abov 

0'1' und-v at I' level. 
t th w t all :I. n rtll w t part of I ndall ille in the outhea t 

n rthwe t and north a t quart rs f tion :32 . a b d of peat 
whi h 'wil]' r 120 a re. It will av raO'e 7 f t in thi kne 

. 'phaO'num 1110 . ' and at PI' ent i '0 I' db ' tamara k and a 
heav grm\ h f th m Con iderabl p at mo an be ob­
tained from thi part of h iepo. it as well a, th gr en mo ~es for 
nUl I' men. 1\110 t all f the e 3 a res are b n ath th ground­
water 1 1. The l' maind I' of th bed i mol' hall \\7, more oxi­
dized and of poor l' quality for fu 1. It .. urfa aid, however, 
to make spl ndid onion O'round. 

A poor to fair qnality f pat. havil1O' a dark ho olate brown 
0101' and an av l'aO'e thi -1m . of about :3 f t. j found xtending 

we t\yard from th w "t .. ide f TJon cr TJ:l.1<: in th e t central part 
of e ti n 29. and th w t . ntral and DOl'thw st quarters of 28. 
The xtent of about 100 ncr('. ) and th av 1'<10' thi len weI' de­
irrmin d h)r fmu , oundill g'H. \\"11; (·11 r:ave th thic·kn s . of 5. 6 ] B 
and 21 f et. 

ThiH bed tog'ether with the on d . rib d jn th pr diDO' para-
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graph, would mak a go d 1 ati n for a p at plant, th re being a 
large amount of peat ranging betw en fair and good, excellent rail­
way transportation aero the b ds, and a ·10 e market at Kendall­
ville, for a large amount of the finished produ t. 

A peat bed, derived from the phagnum mo e, is ituated in th 
northeast quarter of section 29 and the outheast of 20. It cover 
25 acres, has an average thi lrness of 8 feet,' largely b~neath th 
ground-\\ ater Ie el, and consequentl. i in a v ry 100 e ondition. 
The quality i good, and the tripping light. Some peat moss, suit­
able for stable litt r, and green sphagnum, for nurserymen, can b 
obtained from thi depo it. 

'rhe deposi all tog ther about Round Lake will make about 3-
a r ,with a marl ub-soil, and a fair quality of material. Soun l­
ing gave thickn s e of 2, 9, 10 and 12 f et. l\10st all the d posit i 
ben ath the o-l'ound-wat r level. 

01'ange Township (35 N., 10 E.).- A peat d po it of 50 a r s 
whi h i almo t impra ti ·able be au e of its shallowne and impur 
'ondition, i found in the central part of se tion 13. The thickne ' 
and quality w r determined by olluding and following an open 
ditch. 

In the northw t quarter of the same section and the outhwest 
quarter of 12 a 20-acre d po ·it i ]0 ~a d, which has a thicknes of 
2lj2 feet, and a poor to fair quabty. u h a deposit an only be 
xp cted to furnish p at in the rude f I'm. 

Two mile ea t of W 01 'ottville, in the northea ·t quarter of section 
2, is a fair bed of peat whi h COD ist of about 150 a res. It has an 
average thj knes of 6 feet, a olor rano-iDO' from a very dark hoc­
olate to a medium chocolate brown, and 1 foot of trippino'. The 
mat rial is largely derived from the gras e and th sedge. Six 
w 11 distribut d oundin o'R ,y re made, whi h ga e the following 
thi ·kn e, : 7 9, 10, 15 an 21 feet. 

A small d po it of 10 a res, with a thiclme ' of 3 f t, a dark 
ehocolate brown color, and a fair quality, i 10 ated in the north­
entral part of ection 36. It will only be suitable for upplying 

peat in the crude form. 
A depo it of similar quality and thi Ime is found in the north­

east quarter of se tion 35, and the southeast of 26, It contain 2 
acre, and has a dark ho olate brown color. Five oundings deter­
mined it thickness. 

Sev ral soundings in a b d of p at one-half mil north of Bl'im­
fi ld, in the northwest quarter of . ection 29, show an e Ttent of 20 
acres and an average thickne. s of 4 feet. Th tripping is IJj~ 
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feet, the quality of th material fair, and the color a dark ehoeolat 
brown. bout on -luart I' of the depo it i above the ground-water 
level. 

About one-half mile uth west of Brimfi ld, in the north- entral 
part of se tion 31, i a 5-a 're deposit of a good quality of peat, with 
an average thi 1m of 5 feet. It i almost ntirely ben ath th 
g1'ound-wat l' 1 v 1, and ha a medium chocolate brown color. 

Elkha?'t Town hip (35 f\T., 9 E.) .- Th deposit, in this town hip, 
ar larg I' than th f OraD rt. ~ ort acr of a poor quality of 
p at i found in the north a. t quart r of ction 2. rrhe olor is a 

r dark cho' lat brown, and the thi kne I1j2 f et. 
d po it imilar in quality and color is found in the northeast 

quarter of e ti n 4. 1'he av rage thi kne is 2 fe t. 
Underl ing a tamara k mar h, in th outh-c ntral art of e­

tion 11, are 60 acre of an excell nt quality of peat. The thidille . 
of the bed, a was learned through a number of well-distribut d 
ounding i probably over 21 feet. The color of the material i a 

m ium hocolate brown to a dark hocolate brown, and i almo t 
ntir ly below the ground-water Ie 1. A very good quality of th 

p at mo 0 cur in the upp I' porti n f thi bed, in considerable 
quantity, and the upper 2 feet ar to a large extent, made up of 
the gr n mo es, whi h ar ery aluable to nul' erymen. Be a 
f the quality and amount of this material, the 10 ation for a p at 

plant would be very good. 
In the northeast quarter of this same e tion, and northwe t and 

northea t of 12, the outhea ·t of 2 and the southwe t of 1, are 500 
a res of peat, whi h will average fair in quality. The map how 
the various thicknesses of the bed. 1'he 0101' varies from a medium 
to a dark hoeolate brown, and the stripping from lA to 2 feet. 
Probably on -half of the depo it i beneath the O'round-water level. 
The material has been d rived largely from th O'ra ses and the 
, edge , and partly fr m the mosses. The underlying formation 
varie in different portions, being sand, Jay and marl. The ma­
t rial of this and the preceding deposit could be handled by one 
large peat plant inee they ar within one mile of ea h other. 

A d po i of 20 acre is found in the northeast quarter of e tion 
3. It is of a good quality, ha an av rage thi 1m s of 8 fe t and 

varie from dark to medium chocolate brown in olor ha a light 
trippincy, and i about one-quarter above the ground-wat r level. 

A p at bed of 35 acre having an averaO' tlli kne of f et, and 
a fair quality, 0 curs in the northeast quart I' of ection 34 and the 
. nth a t quarter of 27. Th color is a dark rho olate brown and 

[10] 
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the trippinO' 1 fo t. n -half of th material i above th ground-
wat r 1 1 and it d rivation ha b . n lar 1 fr m the gra 
and th dg. 'l'he underlying f l"ll a ion ar mad an 'la. 

Perry :fownship (35 ~. E.) and SpaTta Township (34 N 'J 8 
E.) .- Lo 'at d partly in both of th e township i a eposit of 200 
aer in th southea t quarter entral and north-central of section 
10, outhwe' t of the south a t, uthw t and northwe t of 4 and 
the n l'thea t of 5 ( 4 E.) ; th outh a t and outhwest of 32 
and the south a t and southwe t f 31 (35 N., E. ) . 'rhi bed i 
'on iderably 'ut up by th higher ground ha an average thi kne 
f 21/2 fe t, and rang b tw n po l' an fair in quality. The good 

quality, with the ex ' ption f the tamarack mar h in the outhea t 
qnart r of ·ti n 4 and outhw t of 3 i found in etion 10 (3-:1: 
N. E.) . H l' ih thi 1" e rang b tw en 7 an 10 fe t. A 
n dvan e on w tward the bed b ome more and more hallow 
nd are omposed of a poor grade of material. Th olor of the de­

po. it" as a whol ,varie b tw n v ry dark and m dium hocolate 
brown. '1'h trippin' a rao'e about] Y2 fe t, and on -half of th 
material i abov the ground-water lev 1. '1'he mat rial is mainly 
1 riv from the gra e and the dg with th X· ption of th 
bett r portions, where it i d riv larg ly fr m th lUO e. Th 
. urfa · of thi d po it i. said to b good onion O'round.. 

L 'at d in both err an parta t '. n hip and also in York 
rr wn hip (34 N. 9 ~.) i a b d in the north ast quart l' of e tion 
1 (34 N. 8 E. ) . n rthw t of 6 (34 I T. :3 E. ) i and the outhea t and 
.'outhwe t of 36 a d th outh a t an 1 north a t of 35 (35 . 8 E.). 
'l'he area of thi d posit j 2.-0 a re the thi -1m ss 5 f t on the av-
ra e and th trippin VI:., fe t. The 0101' i a dark -ho olat 

brown and th qualit. hal' n.. fair, on the av raO'e. The material 
j d riv d fr m th 0Ta. and th 10' and r t upon a marl 
and lay formation. om onion , which m d to b growing 
w 11 were b inO' rai d on th d ompo d 'urfac . 

10 A D 11 EAST. 

A Ipa-rta 1fownship (34 i\. E.) .- In th outhw t and northw t 
quart of tion 1, is a p at dep it of 00 a r INhieh i larO' ly 
eov r d with tamara k. Th mat rial j f fair to O'ood qualit. , 
b in . d riv partly fr m th . phagnum m an partl from 

gra e and th dO' . . 'I'h thi 1m f h b d n the aver-
i about 7 f t. In thE' tamaraek portion, m p at mo .. and 

an b btain d. Th lor of the mo s portion is a 
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m dium ho' Jat br wn and th grass a d~rk ho 'olate brown. 
\.bout n - ix h of tll material j. abov th O'round-wat r I 1, 
ani th trip inO' i from lAj to Ilh fe t.. rrh underlyin forma­
ti n j marl. 

Al ut ;J f t of a p I' qualit fpc t larg I abov ground-
\rat r 1 v L i ituat d in 11) ao t-, ntral part of tion 26 an th 
we t-· ntral of 25. The d p . it ' v rs 40 a re 
lark hocolat brown olor. It j d riv d from 

1 h . dg., an 1 l' t upon th marl. Th urfac 
a ood onion oil. 

In the ) outhw t quart l' of 26 th northwest outhwe t an:l. 
uth- ntral of 5 and th north a t of 34, i a 270-a re b d of 

p at havin a m ilium to dark eho olat bro'wn color and a fair t 
bO d quality. The strippinO' is about 1 fo t· one-sixth of the ma­
t t'ial j abov rou~d-water level, and th derivation i largely 
from th phaO'nnm rno e ) and mewhat from th ra th 
sedO' 0 and th w ds. Th underlying formation is lay. Th 
thiC'kn . an b n from the map. Som p at m for tabl 
litter. FIn 1 O'r n mo . . f I' nur erym an b pro ured from this 
1 pit. 

York Town hip (34 \ . .9 E.) .- A po r quality of material cov­
('rin an a1' a of 50 atr R, 1. 10 ated in th north a t quarter of 
. dion 7. uth a t, 11 rth a. t an northwest of outh a t of 6 
cUll uthw. t of 5. Th thiclm . f the bed i 3 feet the color a 
VenT dark hocolat bl' wn and th d rivation of th material main­
ly from th O'ra and the , dO'e. . B aus of it hallown. " it 
i. hard1, uitabl for fu 1. nnle, u d in th ru e form' but for 
nion ra1. inO', it s ro. to erve venT well. 

A very good quaJit. f mat rial i. found to coy r about 40 a r . 
in th 11 rthw . t ::tn uth\\" . t quart l' of ti n 16. It' d-
rive from the sphaO'num mo. ses and ha a good thi kness (. 
map ) . It i. 10 ated b side th B. & . Ry., and i. almo t entir ly 
l)(>n ath he O'round-\\'c t r] e1, on qu ntly it j. in an undecom-
1 o. d ondition yet r, 100 e an 1 fibrou. . Sphagnum and o'ra 
nmy royer the urfa . The olor i from a light to a dark choro­
lat 1 r \\'n. and th 0 tripping- almo. t nothing. 

In th(' southea t quarter of thi. am tion a rath · r poor d -
po. it of 6f) arr . i. f011no. It will not a rllg ov r 3 f t in thick­
TIP • .. hao a v ry d:lrk (·hoc late br wn olor, about 1 foot of strip-
ping and i d riv' from the gras. e and th Pro abl, 
on -t nth i. ahoy tb g-round-water I v 1. 

11) thE' . outh ru t quarter of ection 4 and th north a t of 9 1: 
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a p at d po it .E m 40 a r s, which run pOOl' in quality; it ha 
a thickn s of 11/~ feet, and a dark brown 0101'. 

fail' po it j, found in a long narrow bed in h north central 
part of se ·tion 10, and the southea t and north ast quarters of 3, 
, hi h nits of 40 a re. The o]or j a dark ho olate brown 
and th a verage hi kne s 3 feet. 

In thi am e ·ti n a good <]u( hty of material i f und in th " 
11 rth a t and south a t quart r. The b d over an area of 
a ore i thre -fifths mil s long and 200 yard wi . It 11a a thi k­
ne rallo-ing betw en 5 and 211/:3 feet (see map), i larD' ly b -
11 ath o-round-water 1 vel and ha ,carcely any tripping. Th 

0101' j a dark hocolate brown. 
In the. outh a t quart l' of , tion 10 and the northea t quarten 

(If 15 1. a 5-a l' bed of fair peat, of a very dark 'hocolate brown 
('0101'; it is 3 f et thi k and ha about 1 foot of tripping. 

.. very dark cho olate brown peat with an average thi knes of-± 
feet, and an extent of 70 acres is found in the northwest and outh­
\\' t quart r of ection 14. The quality is fair and the trippinrr 

about 1 foot. 
In th w t ntral part of ·bOD 21 i. a huckl berry mar h 

overlying a peat bed of 12 acres; it has an averao-e thi kness of 7 
feet and a dark hocolate broWl] color. The quality of the ma­
t rial rano-es from fair to good and the stripping' almo t nothino-, 
xcept for the green mosse , which are valuable for nurserymen' 

only one-fifteenth of the deposit is above the ground-water I vel. 
~ome peat rno s an be obtained from this deposit. 

J.\. b d of peat, very much interrupted by the higher ground i 
locat d in the southeast quarter of section 19 and the southwe t of 
20. The extent of this bed i 3 a res and the averao- thi -koe s 
lY2 feet; the quality is from fair to good, and the 0101' a dark 
chocolate brown. One-half of the material i above the o-round­
water level, and the strippino- is two-thirds of a foot. The deriva­
tion i mainly from the gra. es and the sedo-es. The shall WD S 

makes thi depo it of little e onomic importance, except for local 
1 e in the rude form. 

A dark chocolate brown material f fair quality i found in the 
east central part of se tion 29 and the sout.hwest quart I' of 28. It 
cov rs about 25 acres has an avcrao-e thickne s of 3 feet a stripping 
of 1 foot and is about one-half above the ground-water I 1. 

Fifty arr of a fair quality of p at i situated in th . outhea t 
quarter of tion 28, and the northeast of 33. 'l'he av rage thick-
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n f the d po it i 10 fe t the olor a dark chocolate brown, and 
the strippinO' 1 fout. One-fourth of the material i above th 
ground-water level, and the derivation i from the gra es and 

dges. 
20-a r b d of peat, with an average thi kness of 6 feet, a 

tripping of 11/2 feet and a dark hocolate brown olor i in th 
utheast quarter of e tion 33 and the outhwe t of 34. The qual­

it is fair, and about one-third of the material is above the grotmd­
\,at r level. Th derivation has been largely from the gra e and 
the edges. 

Partly in York Township and partly in Nobl (33 N., 9 E .), are 
300 a re of peat in the south ast quarter of e tion 35, and th 

uth\ e t of section 36; and the northea t, outhea t and south­
\\" t quarter of e tion 2 and the northwest quarter of 1 (33 N. 
9 E .). Th e b ds occupy what waR n e the :lVIill Pon just outh 
of Port ~Iitch 11. The average thi kne of the material is about 
6>1. feet (. e map for thickne and extent), and the olor i a 
m dium to a dark ho olate brmVIl. The stripping vari s betwc n 
1/2 and 2 f et and about one-third of the deposit i above the level 
of the ground-water. The derivation has b en from the gra e th 

dge nd the mo e. The beds occur in num rou po ket . whi 11 
ar parated by the high r ground. onsiderable marl i found 
a an underl. ino- formation. LarO'e fields of peppermint are beinD' 
u sfuIly raised on th urfa e of thi depo it, and s veral p p-

p rmint distill rie. are located in the vicinity. The d po it b­
aw of its size. amount and quality of peat will be a D'ood loea­

tion for a p at plant when the railroad tran portation becom s 
b tter. 

deposit whi ·h 0 cupies the northea t quarter of s tion 25 ( 4: 
. 9 E.), and the northwe t quarter of 30 (34 N. 10 E.) i found 

partly in York Township and partly in J efIer on. Thi d po it 0 -

upies 12 acres, has a dark cho olate brown 0101' and an averag 
thi kness of 5 feet. The quality is hardly fair, the trippillO' 1 foot 
and about one-third of the material is abov the ground-\ ate l' 
1 vel. The derivation has been from the grasse and the sedo- .. 

Also in both of the e townships is a bed in the ea t central part 
of section 36 (34 N. 9 E.) and th we t entral of 31 (34 N .. 10 
E.) which consists of 50 arl' .. The olor i a dark eho olat 
brown, the averaO'e thi lme s about 7 feet, and the quality hardly 
fair. The strippinD' j, 1 foot, and the d rivation ha b n from 
th grasses and the sedges. 



150 REPORT OF TA'l'E GE OLO 1ST. 

J e/lerson Township (34 1".7., .10 E.) .- In th ntral and we t-
. ntral portions of e ti n in thi , township, ar 5 acre of a 

dark ho olate brown eat .f fair ~uaht.Y; it has an av rag thi le­
n of 6 feet and a tripping of 1/ 2 to 1 foot. About one-half of 
th mat rial i above the lev I of the ground-wat r. 

ix a res of a fair qualit of p at, that might b u. d in th 
'rude condition, are situat d in th outhea t quarter of e tion 5. 
Anoth l' mall depo it of 10 acre i 10 ated in the outh- entral 
part of 4. The bed ha an av raue th1 1me of feet, a medium 
ho lat br wn olor and rang in quality between fair and good. 

It has I¥. f t of tripping, and i one-half above the ground-water 
level. 

A deposit of peat in the northw t quarter f e tion 15 has an 
a,v rage thickne of 5 feet a nark cho olate brown 0 101' and on­
tain. 0 acre. rrhe mat rial i from fair to good in quality and 
rests upon the marl· it has a stripping of JA, foot and i about one­
half a10ve th 1 v 1 f the O'round-water. 

Exten ling ou h from a krider's Lake, throuO'h th ntral part 
of s ti n 1 i a peat b d of 50 a re whi h i poor in quality and 
ha an av rag thickn s of 3 feet; a very dark ho olate brown 

0101', and a stripping of 1 foot. It will b suitabl for 10 al use 
only, and in the crude ondition. 

In the north ast quarter of ecti n 14 i a 10-a re bed of peat, 
\\'ith a dark ho olate brown color, a thi Imes of 3 f et, an of a 
p r quality. 

In the southw . t quart r f thi same tion are ixty-five a re 
f p at having an av ra' thi 1m of 7 f t . a v ry lark ho olate 

brown ro]or a tripping of 1 f ot and a qualit. ranO'inO' from poor 
to fair. 

In th uthea t and northeast quart r of tion 23 i a 70-
a re d posit of peat, whi h i hardly fair in quality has an av rage 
thickn of 2 f et and a v ry lark ho olate brown rolor. 

A good quality of peat is found in the northwest and outh\ t 
quarter of tion 26. The bed covers 45 acre and ha. a O'ood 
hi kne (ee map) . The material varies in olor from a m dium 

to a dark ho late brown, and is about one-third above the 1 vel of 
th ground-water . 

Allen Township (34 . 11 E.) .- A larO'e workable deposit of fair 
(Lllalit. i found in the n rth,· e t and northeast quart r f tion 
17. The ext nt i 170 a r . and the thi 1m i. fair ( ee map ) . 
The c 1 ria dark ho olate brown and th tripping 1 V~ f t. 

bout two-thirds of the material i above the O'round-water level. 
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Around th uth·j:l. of 13ixl l' Lak in th 1) rth w t quart r 
of -ti n i a p a b d f 0 aere , , ith an averag thj(·kn of 
6 f t, a fair to good quality a dark chocolate brown 0101', and a 
li o'ht strippiua. 10 t of th 1 posit 1. ben ath th I el of th 
gr und-water. 

'rr \N 'HIP 33 NORTU. RA GIGS 9, 10 A D 11 EA T . 

wan Township (33 ir., 11 E.).- ln the. outhwest quarter of se -
tj n 24 aX' 35 acr of p at, with a good thi 'kn ( 'e map) and 
luality. Thi· occurence is in a tamarack marsh, and the material 
i. larO' ly ben ath the gr und-water level. 'rhe 0101' i a m dium 
to clark ·ho 'olat brown, and tIl . trippina i v l' light. 

noth r d posit, in a tamara'k mar h j 10 -at d partl in th 
.outhw t quarter of this am . ection and th outh a t quart I' of 
s tion 23. It on i t of 20 are. i of a ' d quality, has an 
<.LV rage thi kne s of 51j2 feet and a me hum to dark hocolat 
br wn '0101'. The 'tripping j light, and ab ut one-half f the bed 
'. ab v the ground-'water level. 

A 'mall tamara·k mar h in th outh we t quart l' of eeti n 26 
i und rlain by a good quality of pat, whi h - v rs ab ut 15 a -1' S. 

rrhi . b d has a good thi 1m (e map), a lark hoc }at hI' wn 
coJ l' a vel' liaht tripping and is about on -third abl)v th' 
ground-water level. 

1nt rrupt 1 b high O'round and impur I a 1 po. it ar 100 
a 're of a fair qualit of mat .rial in ea 'h Juart l' of e ·tion 27. 
Thi. depo it ha a fair thi 'kne s (s e map) a Ii 'h ripI ina and 
i, about on -half above th level of the around-water. 

A material imilar i quality i found in th north a t quart r 
f,' -tion 20. The bed con ist of 40 acr 1 is underlain by ·lay. 

ha a dark cho olate bro'wn ('0101' and an av raO'e d pth of 4 feet, 
poor qualit f p at i found in a 50-a l' d po it in th north-

(; t quarter of ti n 19. It al 0 l' t on th la ha a v 1'y dark 
·ho 'olat brown '0101' an 1 a thi kn s f 2 feet . 

Th b t d po it f f wan '] own hip i f un:l. about Rudy and 
fud J.Jak in th " , t half of , tion 1 and th outhwest quarter 
f e ti n 7. On hundr dar ar or upi d b, thi depo it. It. 
0101' j a dark h r lat br wn and th quality 'x' of tb mat rial 

and the thi kn . (, e map ) are O'ooc1. 1'h trippin i ab nt 1 
f ot and on -balf of th b d i a bov th 0'1' und-wat r 1 vel. 

o oblo al1(Z Gr en 7'01l'J1slzips (33 V., 9 amd 10 E.) .- The onl, T le-
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po it worthy of mention in Green 10w hip (33 1 T., 10 E.), i found 
in the west- entra1 part of section 6, and the ea t-, ntral part of 

ction 1 (33 N., E.) Noble Township. The extent is 40 acres, 
and th average thiclrne 7 feet. 1h 0101' is a dark chocolate 
brown, and the quality fair. One-third f the bed is above th 
level of the ground-wat r, and the stripping i 1 foot. The ma­
terial i derived larg ly from the gra se and the edge. 

Noble Township (33 N., 9 E').- For e tent and quality of p at 
d po i , thi civil town hip i nearly e lual to all the oth rs of thi 
county ombined, and is one of th vel', r TIl' t in the tate. Several 
O'ood location an be foun .f l' laro'e peat plantl ,a oon a team 
railroads or interurban railroads are built in the vi inity. 

A peat bed largely f I'm d from tIl sphagnum mo sc o . 1 and 
2, and till in the pro e · of formation, lie in the northwe t quarter 
of section 3. It is almo t entirely beneath the ground-wat I' Ie e1; 
it consi. t of 35 a re , and i of a very good quality, The thi kn ' 
i 13 f t, the stripping nothing, and the color a light to medium 
'hocola1. brown, The upper 3 or 4 f et of thi b d will make an 
ex ellent quality of stable litter. 'rhe material, not ha ing b en 
xpo ed to th oxygen of the air, i in a very fresh ondition, but its 

apparent amount will greatly decrease upon drainag . 
In the central. part and northwest quarter of se tion 24, the north-

a t of 23, the outh- ntral and outhwe t of 14, the northwest of 
23 and the northea t and central of 22, i a peat depo it, with an ex­
tent of 250 acres, a good average till lrne s ( ee map) a lark ho­
olate brown color, and a fair quality. The tripping i 1 foot an 
about one-half of th mat rial i above the level of the ground­
water, The deri ation is largely from the gras e and the edge. 
Because of the nearne of thi d po it and the on mentioned in the 
preceding paraO'raph, a go d location for 'a peat plant could be 
found in thi i inity, when tran portation fa Hiti be om better. 

Beds of pat, 4 to 10 acres in xtent, agO'r gatinO' 110 acres, ar 
found, arat d by narro" strip of higher ground, in the north­
we t and northea t quarter of . ertion 10, th northw t of 11, and 
the southwe t of 3. The average thi kne s is about 5y~ f et, a wa 
learned by a number of soundinO's, but the variation i larg. Clo e 
to th lake the marl ome almo t to the . urfa e and not until one 
gets 150 yards away from the edges of th se lak i the peat of 
workable depth. The color of the material i a dark chocolate 
brown, and the derivation has been from the mosses, gras es and 
the sedO'e, At present th bed i covered with gras, except f r 
p rtions, whi h are so decompo ed at the urfa that peppermint 
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is b in 0' very n c fully 0TO\W. Two peppermint di till r1. ar 
found in the neio'bborhood. The stripping is from 14 to 1112 f et 
and about one-third of the depo it is above the O'round-water level. 

round a small lake, three-quarters of a mile northea t of the 
village of Wolf LaIc , in the southeaflt quarter of section 4 are 50 
a re of a fair quality of peat, which has a dark ho olate brown 

0101', an average thi -knes of 4 feet, and a trippino' of 1 foot. Th 
derivation of the material ha been largdy from the gra and th 
ed e , and about on -half i abov the level of the O'round-water. 

The p at formation does not b gin, with a w rkable thickn until 
a di tan e of ov r 100 yard" from the laIr ira hed; marl is the 
un:l. rlying formation of the lake and shor . 

• A tamarack mar h, underlain by a 25-a re bed of peat, of good 
quality, i ituated in the northwest quarter of se tion 3. The ma­
t rial is d rived from th phagnum mos ,ha a dark ho olat 
brown olor, an averaO'e thickne s of 16 f et and a trippinO' of V::.. 
foot. About one-quarter of the material i above the ground-water 
level. The upp r part f th bed is compo ed lar ely of th foliag 
of the tamara k tr ,and log and root are quite numerou 
throughout makino' it ver diffi ult to 0' t the sounding auger 
down. 

It the ea t entral part of se tion 9 and th vve t entral an] 
the outhwest quart r of 10 is a fair to O'ood peat depo it of 7 
a l' having a dark hocolate brown 0101' an averao-e thickness of 

feet and a strippin,..: of 11/2 feet. 'rhe derjvati n of the material 
i laro-ely from th gras e and the and about on -third i. 
abov the round-water level. 

About 50 acres of a fair qualit. of peat is found in the entral 
and outh central portion. of ertion 9. The 0101' is a dark choco­
late brown the average thiclme 3 feet, and th tripping 11/2 feet. 

bout on -half of the deposit i abov the lev 1 of the ground­
water. 

Connecting with this deposit at the south, is a bed of 250 a ore. 
of a fair to good quality of peat, in tbe northeast northwest and 
outheast quarters of section 16, and th we t half of 15. The av­
rage thi kne is O'ood (see map), and the , tripping from lis., to 2 

f et. The material' derived from the mosses, the gra and 
edge) and is one-third above ground-water level. The 0101' is a 

dark ho olate brown. As far as extent, depth and quality i n­
ern d, thi would be a good deposit for a larO'e peat plant. 

One hundred acres of a dark ehocolate brown peat, with a fair 
to good quality, is located in the southeast quarter of section 17, 
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and the north a t of 20 and th northw st of 21. The thi 1m 
f! 0 i ( e map), th trippinO' i 1 ~~ f .et and al ut n -thjr 
th mat rial j abov th ground-water 1 v 1. Lik m t of th d­
p it f thi civil township, the bfd i mol' r 1 s brok n b, h10'h 
crround. 

Ext ndiDO' we t and outh a t from Wolf Lak i a 45-a 'r b d of 
I .at. ('overed more or Ie with tamara k, Four w 11 eli tribut d 
.. un lin . h wed an av rag thi kn . s of 5 f t a . trippincr f y~ 
of a foot a m dium hocolat brown 0101': and a d l'lvation mainl 
fr m th rna Th mat rial 1. fr m fair to g a in qualit, 
and about one- ixth i abov the 1 vel of th OT und-wat r . The 
un I rl, inO' f rmab 11 i marl an 1 and, and th p at fr qu ntI)' 
hI nd into a andy mat rial and finally into pur . and. 

A Cf ad quaJit)T f p at rna s, overing 3'h a r , is found n the 
I lace of hillip in th Dorth a t part of th . nthea t quart l' 

f e tiOll 20. rrh mat rial has a m dium ho alate brown c 1 r j. 

rov r d with tamara k tr hu kl b rI', and 
b ut on -fifth f it i. abov th , O'Tonnd-wat r 

-tion fr m th top down. h w : (a) V r fibrou. and 
. 1jO'htly de('a~ d phaO'Dum m .. e. o. 1 an 1 2 with a liO'ht eho 0-

3' .:J,.' 

: .,'Ii· ' ·· 
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Fig, 3, howing the thicknesses, where soundings were mad of peat beds 
in the southwestern part of Noble township, Noble County. 
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lat br \ n to a light Teen 'olor, 5 fe t· (b ) me iUll ·ho ola > 

1>1' \\'u mo . 1 ' fibrous and om v hat more d compo <.l 5 ft· 
( .) j \ fin fib red peat v;'ith a hiO'h r fu 1 valu than th overl­
inl.1' porti ns, be ause of it mol' advan d d ompo ition b n ath 
th ground-'I ater Ie el, 111h feet. 

PI' babl r the be t d po it of the ount i found in th ntral 
and 'outh- ntral part of tion 20 th n rth a t f 2 , and th 
north \\' t of 2. Thi b d ·on. i t of 2GO a'r '0 I' d to a on-
i 1 rabl xtent by tamarack. '1'h l'po it ha an ~ 11 nt hi k­

n ,( map ) a medium to dark ('h olat hI' wn lor, and a 
liO'ht ·tripping. It re upon a marl r and bottom an i prob­
ably on -third abo e th ground-water lev 1. '1'h quality*:: of th 
p t i x ; 11 nt. Also about 100 a 1', of a good quality of p at 
III i PI' ent. neath th p at mo whi h arie from 3 to 
7 f t in depth th coal' fiber giv way to a finer f 5 f t in 
thi ·kn . ; and 0 it ontinue with a gr at I' depth, un il an aim t 
n n-fibr u form ira ·h d which ha a thi 1m of 11 f t nd i. 
Oll of the b t lualiti of p at fu 1. Tb b t luali. f p at an 
p at mo j D ·1 d b, the dotted lin. in th diaO'ram. 

ExtendiuD' w t 1 northwe t fr m the we t nd of Tippe an 
Lak , i a p at b d of 0 acre , whi h i mn hint rrupted b th 
hiO'h I' land. number of oundin\:> how the material to ha e an 
av rage thi 1m of about 5 feet, 1/:, to 1 f t f tripping a mar) 
and la ub- tratum and a dark ho olat bro\yn 0101'. Th 
qualit ranO' between fair and ;ood, and on -third of the depo it 
i. abov th ground-water 1 v 1. Some fair -rop of onions ar 

on th most decompo ed portion . 
outh of B ar Lake in th _ outhwe t quart r f. tion 17 . a 

O-a r b d of peat, with an averag thi kne of 6 fe t a fair to 
0' od qualit a medium to dark ho olat br wn 01 I' and a trip­
pin o' of 1 foot. It 0 urs rno tl in po k t: : parat 1 larD' 1. by 
th hioh I' O'round. About on -third of th mat rial i. abov th 
] v 1 f th 0Tound-water and the d rivati n i. mainl, from th 
O'ra' and th dges. The underlyinO' f rmation i, to a on i 1-
rable xtent, marl. 

A 15 -a'r d po it f p at in th w t half f etion 27, th 
n rth a t quart l' of , and the north we t f 34. po . .. a O'ood 
thi ·lm s (ee map ) and a fair quality. Th 01 I' j a lark ho '0-

lat brown th tripping 1 f t and the d rivation. larg 1. fr m 
th O'ra. . and th b ut on -:ruart r of th mat rial ;.;: 
abov the gr und-water 1 v 1. 

*See pug 4 
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.I.\. d pO it whi h ·t nc ou1h into \\ hitl iounty, is found in 
th outh a t quarter of e ti 11 31 and the southwest of 32. The 
xt nt' 100 acr " the color a medium to a dark ho olat brown 

and the quality fair to good. The b d ha a good thi kn (ee 
map ) , a tripping of lj~ foot, and is one-half above th I 1 of the 
ground-wat r. It i covered by tamarack, and i d rived from the 
phagnum rno (l. The ub- trata are marl and lay. 

In the outhw t quarter of e -tion 31 are 70 a -I' of peat, rang­
inO' between fair and good in quality. The 0101' i a dark hocolat 
1>1' wn, the thi kne i good ( ee map ) an 1 th tl'ippinO' light. 
About one-quarter of the material i abo the ground-water level 
and it underlying formation is marl. Onions, whi h are grown on 
th urfa e are aid to thrh e w 11. 

lVa hington Township (38 .Y.) 8 E.) .- 'fhi to\Yll hip also rank 
w 11 in th ount r, in it amount of peat but cannot om are with 
1 oble Township. Two hundr d a res of a ark hocolate brown t 
almo tabla k p at i founu in the north-central, entral and outh­
central part of tion 10· he Dorthea t and uth ast quarter of 
15 the north a t of 22 and the southwe t of 14. The averag 
thi -Ime of the n rthern 60 a l' i 6 f et, and of tll l' mainder 
2'/:;, fcet. Th fjualit ranO' from fair in the de I er p ,)rtions to 
poor in tll m l' hall \Y. '1 he trippinO' i I V::. f t. and about 
thr - uarter. of th matprial i above th(' 1 \ pI of th ground-water. 
It derivation is largely fr 111 th gras '( au 1 ih edO'e . The d -
. mpo d urfa e i . aid to be good onion . oil. 

Tw nty a re of a fair d posit of peat with an av raO' thi kne 
of 3lj2 feet and a medium -hocolate brown color, i located in th 
north ast quarter of ·tion 9. The tripping is 1 foot, and on -
half of the m trial i aboy the ground-water level. 

In th c ntral and outh-c: ntral part of 'iion 2 i a 35-acre bed 
f p at, with an av rao' thi 'kn of;- f t and a dark hocolat 

brown 0101'. 'fhe qualit. r i fair, tll tripping i 1 foot and two­
thirds of the mat rial i abo,' th .O'round-water 1 1. Th ur­
face i said to be a 'ood uion I i1. 

artly in Wa hin O'toll and partly in l obI 'rownships ar om 
larO'e depo it overiu 0' 350 acr I in the ntral, south- entral 

uthea t and outh\\' t quarter of tion 7, and the north- · n-
tral, ea t-c ntral and outh a t quarter of] (33 I . 9 E. ) and the 
north a t of 13 and outh a 't of 12 (33 E. ) . The thickne 
i about the a ra ' ( e map ) , and the trippinO' I foot. Th 
quality i good and th color j a medium hocolat brown. Th 
mat rial ha. b n derived from th rno ,th gras and edoe, 
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and i about on -half above the ground- vater level. The under­
lyinO' formahon i largely marl. A number of acr -s of ouions were 
ra' d iromediat ly we t of the north portion of B ar Lak. The e 
were aid to b doinO' well, and were planted on the surface of th 
muck, \ hi h \ a from 11h to 2V:. f t thick, with an und rlyin o' 

formation of marl. 
Anoth r d po it, whi h will probably ov r 300 acre, but i rou-h 

broken by high ground, i found in the northea t, northwe t outh-
a t and uth\\" t quart r of e tion 16 (3a N. E.). The 

J r 

Fio-. 3a. howing the tbickn s e , where soundino-s were made, of p at beds 
in the northwestern part of 1 able and the eastern-central part of Washing­
ton townships J. able county. 

thi kne i 0"0 d ( ee map), and the quality rang betwe n fair 
and good. Th olor is from a medium to a dark chocolate brown, 
and the trippino f1' m V:., to 11;2 feet. The derivation of probably 
half of the material has be n from th mo ses, and the oth r half 
from the gra ,e and dg A large part of the underlying for­
mation i. marl. Parts of the snrfa e are aid to b good uinn 
°Tound. I 

_ 10-acre d po it, of fair quality, with an average thickness of -! 
f t is 10 at d in the outhwe t quarter of section 3. It ha a 
tripping of 1 foot, i on -third above the ground-water level, amI 

overed with gra s. 
In the northea t quart l' of , ecti.on 4, i a 20-acre d po it, with a 

v ry dark ho lat brown color, an averaO'e thi]m of 5 feet and 
a fair qualit. On -third of the material j~ a hoy the gr unc1-
water Ie el, an 1 th trippin:r i 1 foot. 
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tion 

ry ,,- t 
bing n ar it ummit th ear ar und, while the adja ent peat 
b cl ar 11 t mit in th drj r w ath r and 'an b u' d f r a pa ' ­
tur almo t th entire year. The formation of tlli mound ha been 
b1" ught about by it m r favorabl 10 'ation for th O'rowing an 1 
partial d a. 'ing of tati n in th pre n of ",at r' thi per­
mitt d a gr at I' a 'umula ion than to k pla~ io th adja~ nt beds. 

u 'h hummo ks ar aid to b ommon in N ,foundland. A th 
v etati n a ' 'umulat tb iml rOl textur IV ill n t p root a 
draining off of tIl water and omewhat 'imilar ondition are pro­

u d whi h are pre nt wh n the YeO' tati n 0' t b n atll th 
,,"at r-level. 'rIle arbon O'a e are laro' I I' taiD daft r th d-
'om 0 ition in the pI' of th \Vat r an tIl ac umulation 

talc ' place. 
In a diti n to the p at beds of tlli t unty drib d in thi r­

port, th re ar Dum rou mall I' n . whieh ('ontain g od d po ib' 
f p at. lUan f th e d po i ar deri v d from the phaO'num 

and ontain a 0' od qualit f p at mo, litt I' and gr n 
m well a peat. Although th malleI' l 0 i annot 
fnrni h a sufficient amount of peat f r I uttinO' in a mall peat 
plant et they can be utiliz d, in a v r pra ti able \ a by 
.'padinO' out the peat, drying it in th atmo phere and then puttinO' 
it under h It r in the rud r ndition. J n tb' form th m 
p at jab tt r fu 1 than W od and mu h ·h aper and lean r than 
coal. 

L 

ounty an 1 alODO' th Mi hi-
f LaO'range. a p at 

(·ount,r it ranks b tw en tIl m dillm and goo 1 having a I . , 
am unt than m I' than kalb. The mat rial 1. 
thr -quarter of tIl ra an dO' variety whi h mak it quaI-
it. a a whole, I s d irable than that of St uben County. 
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AR'I' OF TOWN HIP 3 N ORTII, PA T GES 9 10 AND 11 EAST. 

Lima and G'reenfi ld Townships (38 }"-., 9, 10 and 11 E.).- c-
upying about 4 a 'I' in the outhwest quarter of section 22, th 

n rthwe t and . outhwe. t of 27 and th . outhea t of 2 (3 ., 1 
E.) j a poor to fair p at b 1. Th rl pth , ill a' eraO'e 11 fe t, and 
th tl'jppinO' j about 11/~ f t. rrhe und rlying forT>'J.ation ar 
marl and rla, : and the lor is almo t black. 

ituat d b n ath a tamarack ma1'8h, in the outheast quarter of 
~:c(·tion 27 (3 ., 10 E.): is a 10-a 're d p it of a fair quality of 
k'at. The av raO' thi lme" i ahout 12 fe t and the trippinO' i 
clhout 2 fe t. rrhc 0101' i a dark h 'olate brown, and the ub- oil 
i. marl. 

Fan Buren lownship (3 ., and 9 E.).- A b ntaining 
f1' 111 a poor to a O'ood luality of peat lie in the northeast quart e 
\I~ section 21 and the utb a,t f 16 (38 T., 9 E.). It cov r 60 
it , !'" . ha a 0'ood hi ·kllCS~ (see m::tp) , and a trippjng of % of a 
fout. J1he d pth and be t quality of mat rial Ii toward the c nt r 
of the d po. it. The material ha a dark hocolate brown olor, and 
i mo. tl beneath the level of th O'round-water. Thi leaves it in 
a v ry 100 e condition so that drainarre would 0 d rease the thick­
ne of the b d, that th amount. would be . uffi i nt only for a mall 
p .at plant. 

Van B1wen and Clay Townships (37 and 3 N. and 9 E.) -
• v ral large bodie of p at which are almo t 10 ely nough con­
nected to form on ,ar found in the outhw t quarter of se ion 
",,5 and the northeast of 36 (38 N. 8 E .) ; the outh- ntral of 30 
and the north, t, uthwe. t and ontbea. t of 31 ( . 9 E.); 
and th .north ast of 6 (37 . 9 E.). Th e beds extend northwest 
and southea t for two mile. and have an average width of one-third 
of a mil. Th thi 1<:n, ( map) varieO'reatly and the. trip­
pin i. from 1,4 to 2 f et. The quality ranges between fair and 
poor the material beinO' larrrely derived from the gra ses and 
, dO'e and th re being on id rabl oxidation and sand in the more 
. hallow portion. The olor i a dark hocolate brown, and the 
und rlying formation is largely sand, but some clay. This bed is 
fairly w II drained and fully 6 feet of the material are above the 

round-wat r level. For amount of material thi deposit ranks a: 
ne of the ery fir t of the county and afror s a fair I nation for 

a p at plant. The Lake hore & ~iichigan Southern Railroa 1 
pa e a roo the outhern portion. 

Van Bur nand Newbttry Townships (37 and 38 N., 8 E.)-Fol-
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lowino- a redo- ditch for tw mil .. ill th uthea t and north ast 
quarter of se tion 3, an th north", .st of 2 (37 . 8 E. ) ; and the 
south we t uth a t and n rthea t of 35 the southeast of 26, th 
outhwe t of 25 and th northwe t of G (, ., 8 E.) one win 

about ° a'r of p at b dJ. Th will have an averaO' 

ity vari 
ill mo 

of 7 f t (. m p ) an a, trj piner of 1 fo t. Th qual-
r an goo th mat rial brin d rived from 

dge . The 
ub- trata ar lay an i and. 
whi h ar practirall on Ovcur in old 

glacial lake b d in the outh a. t q Llar er of tion 17 the north­
ea t and outh a t f 20, and the northea t of 29 (38 ., 8 E. ) . 
The qualit of th material i good, bing deri ed from the sphao-­
num me, and th lor is a m dium to a dark hocoiate brown. 

lar' amount of th maLrial is below th O'round-water level. ann 
'on quentJ:v i in c well pre r ·ondition. The area overed 
by th e d po it i about 1~4 mile long and ~ of a mile wide. 
Th thi kn i in general good ( e map) and the stripping i 

The ub-soils are clay and, and. Con iderable p at mos 
an b taken from the urface of the middle 

ooel qualit and amount of material the 10-
ation wh n tran portation b come, improv el. will b uitable for 

a peat plant. 
Twelve a r of a pI nelid qllalit. f peat p at roo litter and 

O'reen mo e all beinO' d rived from the phaO'num mo es Nos. 1 
and 2, Ii in th outh a t quarter of 8ction 33 (3 ., 8 E.) ; ana 
4 (37 N. E.). Th col r is a medium t a dark ho olate brown. 
The mat rial j larO' Iy ben ath the graun l-wat r 1 vel the und r­
lyino- formation i la)' and tIl tripping i. very light. The depth 
i about 13 f t, on the averaO' . 

Found in an old glacial Iak 1 a in in th D rthwest quarter of 
. e tion 34 and th north a t of ,i a 1 po i . whi h ompri e. 
about 19 a re. It al 0 ontain. a good qnalit, f material beiner 
lerived fr m the phagnum rno . 0 . 1 and 2 and having a dark 
hocolat brown lor. It re upon a lay f rmation and ha. 

about O/-i of a fo t f tripping. Th thi kne swill averao-e about 8 
fe t 21V:. fe t bing' th maximum. 

In the s uth a.·t qUal'i~r of. ti n 0, tll north a t of 1, th 
outhwe t f _9 and tl, . n rthw t f 2. xt ndin ,outhea t from 

Ea t Ln].:e, i. a p at b d. 'with a 1 nO'th of fur-fifth of a mile and 
an av -rao-e width of on -tf'nth of a mil. Th quality varies be­
t,,- en fair and good, and tb ri ation ha beE'n from the mosses, 
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grasses and sedges. The av rage thickne s is about 6 feet (see 
map), and the tripping 1 foot. [ost of the deposit i below th 
level of th ground-\vat r, and it has a dark ho olate brown 0101'. 

The amount and quality of the material might justify the ere tion 
of a small peat plant. About 26 acres of this bed, which are one­
eighth of a mile from the lake, are overed with tamarack, consid­
erable peat moss litter and green mo s, all of wh~ch are of e onomie 
importan e. Here, the thickness i 17 to 21IA. feet; but as on 
dra~ n ar r the lake the thickne s rapidly de reases, and the ma­
terial is more or les mixed with the marl, which und rlies Ea t 

IJake and the peat deposit near the lak . 
This congres ional township (38 N., E.), ranks a fir t of the 

county for qualit of material. Its peat, p at mo litter an green 
moss beds, which have not been mention d in this report, beC!ause of 
their limit d area, are numerous. 

TOWNSIIIP 37 OR'l'II, RA ' GES 8, 9, 10 AND 11 EA'T. 

Kewbury Township (37 [If., 8 .E.J.-An inferior quality of peat 
will cover about 50 acres of surface around Cass Lake, in the east­
ern half of ection 6 and the western of 5 (37 .r ., 8 E.). The thick­
ness of this bed will not average more than 2lj~ feet, the stripping 
is lY2 fe t, and the '0101' is a very dark chocolate brown. Marl is 
the main sub-soil. 

One mile . t of thi depo it, in the ea t rn half of section 5, and 
extending outheast from lVTud Lak _, . a tamar' ·k and hu kl -
berry mar h, underlain by a deep (see map) bed of pat. r£he ex­
tent is about 25 acres, and the quality very good, the derivation 
being largely from the sphagnum mosses Nos. 1 and 2, and the ma­
terial being beneath the ground-water level. The color ranges be­
tween a medium and a dark cho olate brown, and the tripping . 
almost nothing, if the green mo ses and peat mo litter, whi h oc­
cupy the upper 4 feet of the bed, are taken into 'on id ration. Th 
deposit und rlying thi peat bed is marl. 

Around the eastern side of Cotton Lake in the northwest quar­
ter of section 15, are 100 acre of a good quality of p . t, whi 'h i 
dedv d. to a great xtent, froll the phaO'num mo se. The thi k­
nes of the material is good (see map ) , and the tripping liO'ht. 
Probably one-third i above the lev 1 of the ground-water. '£h 

0101' i a medium hocolate brown, and the ub tratum i marl. 
With the Lake Shore & l\1i higan South rn Railroad pa ing ea. t 
an w t, 1 mile north, the good qualit of the mat rial and th 
fair xtent tbi b d mak .' a 1:air loc:ati n f r a at plant. 
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In the southeast quarter of this same section are 40 acres of a 
rather poor and shallow bed of peat. It has a dark chocolate brown 
color, and a rather heavy stripping. 

A 15-a re peat deposit Ii s in the northeast quarter of section 26 
and the northwest of 25. The material has an average thi kne of 
4 feet, a light tripping, and is largely above the ground-water level. 
The color is a dark chocolate brown, and the quality is from fair 
to good. 

Around a small glacial lake in the northeast quarter of section 
25, is a 30-acre bed of peat, which varies between fair and good in 
quality. The thickness will average 7 feet, and the stripping is 
very light, most of the material being beneath the level of the 
ground-water. This causes it to be very loose and unoxidized in 
the atmo phere. The color is a dark 'hocolate brown. 

A bed of eight acres occurs in the southeast quarter of section 36 
and northeast of 1. 'rhe quality of the material is fair, and the 
thickness from 3 to 21112 feet, with an average of about 4 feet. 
Another mall depo it is found in the southwest quarter of section 
28 (37 N., 9 E.). Its extent is 10 acres, and the average thickness 
is 1112 feet. This bed is thoroughly drained, and is becoming rap­
idly oxidized and mingled with the underlying clay formation. 

Clay :Pownship (37 1\ ., 9 E.) .- At the site of an old glacial lake 
in each of the quarter of se ·tion 4, the south ast of 5, the northeast 
of 8, and the northern half of 9, are 250 acres of p at, which will 
average good* in quality. 'rhe thi kness is good (see map), th 
mat rial is mostly beneath ground-water level, and the stripping i 
light. The material becomes mingled with the lay, and is fre­
quently interrupted by the high ground. At the outh end of the 
d po it the p at beds have extended upon the hillsides, so that por­
tion of th m, having a thi kne of 2] 112 fe tare 15 feet above th 
gen raIl v I of the remaind I' of the depo it. In su h parts, drain­
age would be v ry feasible. The bed. a. a whole, has a dark choco­
late brown color, and about an average tripping. 

Bloomfield Township (37 N., 10 E.).-A fair to good quality of 
peat occurs in the outheast quart r of tion 28, the southwest of 
27 the northwe t of 34 and the northeast of 33. The derivation i 
from the phaO'num mos s, the grasses and the sedges, and the color 
i a dark eho olate brown. The av rage thickne i about 7 f et, 
th tripping 1 f t and area covered, about 10 a re . 

In a number of rather mall bed in the outh-central part of 
se tion 25 and the north- entral of 36, are about 35 a r s of a fair 

*See page 84. 
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to goo qualit of p at. The tripping i about 1 foot. 'Ihe thick­
nes varie b tween 4 and 21~~ f t, an 1 the ~010l' is a ill dium to a 
dark hocolate brown. 

Sp1'ingfield 'l'ownship (37 ~T ., 11 E.) .-R tin~ upon a bed of 
marl, is a peat depo it in the outhwest quarter of e -tion 31. The 
qualit of the mat rial j fair, being derived largely from th 
gra es and edge, a d ha ing a dark cho olate brown 0101'. Th 
av rage thiclme of the material is 2Y2 feet, the tripping about 1 
foot, and the extent is 35 acres. 

There are lYz acr of a good qualit of peat in th north\\' t 
quarter of tion 2. The material ha a dark ho olat brown 
olor, and a good thickness. 

Twenty-fly a -res of a medium to a dark ho 'olate brown ma­
t rial is lor·at d in an old a-Ia -iallake ba in in th north we t quar­
t r of ection 14. Thi mat rial 0 curs in 3 c1 po it parat d b y 

the higher ground. The quality is good, being eriyed from th 
phagnum mo ,gra an edges. The thirkne . good (see 

map ) ; the trippillO' will av l'aO'e 1 foot, and th' ub- oil is largely 
marl. 

Tow SliP 36 OR'l'll, I _t\NGE ,9, 10 AND 11 EAST. 

Milford Township (36 N., 11 E.).- ven ounding were made, 
by the writ r in a little mar h, a t of troh in th north- ntral 
part of ection 13. The e how d an area of three a res, an ay r­
age thicknes of 10 f et, and a good quality of material. 'rhe un­
derlying bed i marl, and th tripping i light. The color is a dark 
ho olate brown. The depo it is almost entir 1 ben ath the 

ground-water level and ms to be floating in an und ra-round 
xten ion of the small lake, whi h bounds it on the north and west. 

On the farm of W. 1\1. Good ell in the outhwest quarter of sec­
tion 3, and th northwe t of 10, i a peat bed 'ontaining 15 a res of 
a dark ho late brown mat rial. Th quality i good, the material 
b ina- deriv largely from th pha num rno The thi kne . 
i aboy the average (see map), th tripping i v ry light, and th 
ub-stratum i lay. The upp r 3 or 4 fe t of thi bed are ompo eel 

of peat mo !itt I' and green mosse . 
In the northw t quarter of ection 10 and th north a t of 9 on 

the pIa e wned b ndr \w Forre t i a fair to O'ood quality of 
p at in a depo it ov ring 5 a res. It ha a dark ~ho(!olate brown 
'0101' an averaO' thi -kn s of LJ feet and 1 foot t tripping. The 
ub- tratum i -la.. Fr m 3 to 5 feet of O'reen mo an peat mos 

litt r ar fund in a hu -kl berry mar h in th c ntral part of sec-
tion . Th quality i O'ood bing larO' ly b n £ th th level of the 
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ground-water and con: luently in a very fresh condition. The 
d po it ovel an area f 10 acres. 

In the south-c ntral portion of thi arne tion, wher an old 
lake once e . ted, a 20-a re bed of p at wa d termin d by elO'ht 
v 11 distributed ouuding. These how d a thickn ranbing b -
tween 10 and 211/2 fe t, a tri.pping of 11/2 f et, and a dark choco­
late bro,,'n '0101'. The quality i from fair to good, th material 
originatincr from the phaO"nu rno e, gra es and sedg . 

ombining all of th d po its of se tioD 9, 10 and 3 (36 N., 11 
E. ) , nou;h mat rial can be procured t furni h a small p at plant. 

o t,ro f these d po 'it are farther apart than 2 mile , and th 
qualit of all i largely good. 

Very mall d po it· ar f und about Pretty, Long, McClish 
'rurk y and Little Turk y Lake, and the Lake of the Woods. Th 
qualit of the mat rial f und in th m ranges fI' m poor to good, 
b inO' d rived from the phagnum mo ,th gr ses and dg s, 
All will furni h fuel in th ·rude form, but none are large enough 
for even a mall peat plant. 

A tamarack mar -h, containing a bed of peat of 30 acres, lies in 
the extreme northwest orner of seetion 20. The material is of a 
good qualit , bing formed from the phagnum mos eN'. 1 and 
2 and largely beneath the ground-water level. The color is a me­
dium hocolat brown, and the tripping light. The thi kness will 
a rage about 11 feet, a wa learned through everal well dis­
tributed tests. 

overing an ar a of 1 0 acres and 0' upying au Id gla ial lak ) 
ba. in i a peat b d, urrounding Iud Lake, in the ea t- ntral 
part of ection ",,0 and the we t-central of 19. It is largely b n ath 
the ground-water Ie I and i lerived, to a great ext nt, from 
sphagnum mo e, thu being of g 0 qualit. rrhe strippinO' i;; 
ab ut 1 foot, and the thi kne is good (e map ) . For size of 
b d, and amount of material this be woul b a fair ]0 'ati n for a 
p at plant. Probably 100 more acr ,whi h 0 cur within one-half 
a mil of thi depo it, could be utiliz d by the same plant. 

On of the e other depo ~ts i found just outhea t of th enter 
of tion 19. It contain 20 a rc and ha a thiclme as wa 
learned through. e eral oundin o- ranO'ing between 4 and 211/s 
feet the averaCte probabl T being ab ut 6 fe t. The quality is good 
being derived mainly from the sphaO'num mo es. The color i a 
medium to a dark ho olate brown, an the strippin o. Y r liO'ht. 

orne peat m s litt I' and gre n moss an b obtain I from tbi.' 
deposit. 
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A imilar d po it f I' quality, color and derivation • 'ur, in the 
outhwe t quarter f this ame e tion. 'rhe ext nt i 10 a re , and 

the averaO'e thi kness about 4 fe t. A considerabl am unt f thi 
depo it is a p at m litt r and a green mo s, both of which are 
valuable.; the form I' for a . table litter, an:l. th . ond for packinO' 
root and tree in nul' eri . 

Anoth I' of the emaIl r deposits whj h uld be obtaine b. a 
p 'at plant n ar Iud Lak , 11 s in the outhwe t quart r of s ction 
20. It on i t of 15 are. ha a thickn ranO'in b tween 3 and 
13 f et and a trippinO' of 1 foot. Th 0101' i a dark hocolate 
brown and the qualit? rath I' inf rior, th I' being mol' or less 
1a a 0 iated with it. 

About Bla kman Lake in the northea t quart I' of e tion 30 
and the D rthw t of 29 are everal b ds of a material whi h will 
average about 5 y~ f et in thj kne . They occur in 10nO' and nar­
row marshe. an 1 wi]], aIt g th 1', ov r about 60 a I' . . Th ma­
terial is fair to good in qualit beinO' derived from the sphaO'num 
mosses, gra se and sedO' . The tripping i light and the d po~it 
is mostl, beneath the level of the ground-water. The color i a 
mc·dium to a dark hocolate brown. 

J ohnson Tm nship (36 N.: 10 E.J.- AlonO' th nothern hore of 
Nauvoo Lak , in the south-c ntral part f , tion 35, is 10 ated a 
50-a I' bed of pat, whi·h I' t npon a marl sub oil an ha a 
medium to a dark hocolate brown c lor. Tb material is of good 
quality, b iner larg ]~r b n ath the groun l-,\vat r level and oriO'inat­
in 0' , to a c nsiderable extent from t11 . phagnum roo s s 
and sedg . Th tripping i VI:. f et. 

On the north id f ,Vjtmer TJak , in tll north,,v st quart I' of 
e tion 3 and th north a.t of 32 are ev ral p at b d. , whi h will 
over an ar a of ] 00 a I' . . Th b d ar too shallow, for any 

oth I' u. than in th run ('ondition th av raO'e thi len b inO' 
onl . r 1 t ~ f et. The color i a dark ho olate brown. 

Ten well di tribut d soundinO'. in tIl outhern half of section 
32. and thr . outhea8t of 31, . how the d posit borderinO' th outh 
sid of Witm I' and Atwood Lak to be more exten i . of better 
qualit. and d p I' than tho. on the north sid of tIl former lak . 
Th ar a 0 er d iR about 200 acre' and th quality of th material 
is from fair to O'ood: it oriO'inatinO' from th sphaO'num mos ' . 
gra and . The thi kness vari . between :i and 211j2 f t. 
and will av raO' 51jz f t. 'Ibe trippil1O' i about] foot and th 
11 l1nrrlying tratum is marl. That portion of tIl(> deposit j f nnd 
between Atwood and Witmer Lakes. Here th material runs the 
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till·k t and i b neath the O'round-water 1 v 1, thus being in a fresh 
on lition. uffi ient mat rial an be obtained at this pIa e to 

warrant th in tallation of a p at plant. 
p t b d Ii in th north west quarter of s tion 21, of about 

20 acre. ~hi h ha f rm d a rface 0 r what wa on e the ex­
t n ion of a mall lake. '1'h1. 1 ave the material in a v ry loose 
and floating (: nditiou. It quality i fail' to 0'0 d, and ~he olor is 
am dium cho olate brown. The av rag thickness i 211/:;, fee and 
the underlying formati n. are and and marl. 

onne tiDO' up , ith this d po it is n xt ndiDO' a t fr m Olin 
Lake in the northea t quart r of ,e ti n ... 0 and the northwest f 
21. '1'h ar a ov r d b r this b d i 60 a re , and the thi kn s 
ranO'e b tw en 3 an:l. 211h feet, wjth 51/2 feet as an av rao-e. Th 
quabt, of the material i from fall' to O'ood, and the color i a me­
dium eho olate bro·w·n. Th un 1 rlyinO' b d is marl. Information 
regardinO' this depo it wa. gain 3. through four well distribute 1 
oundings. 

Lying larg ly b neath the ground-water 1 vel and in a very 100 C 

'ondition, are some peat beds more or Ie conne ted, in the south­
a t quart l' of tion 1 the north a t of 19 and the southwe t of 

20. The. beds almost surround Oliv r Lake, and ov l' about 200 
acr ,even ounding mad ov r th area erive thi 1m of 2. 
2lj~ 4, 5 6, and 10 feet. Probably :1Y2 feet would be an aver­
age. Th quality i from fair to good, being derived from the 
phagnum rno e O'ra8, and sedges. Th 0101' of th mat rial 

is a medium ho olate brown, and the stripping is lierht. l\farl form. 
the sub- tratum. 

AlonO' Elkhart Riv l' in th n rthw t quart l' of tion 19 (36 
N. 10 E.) j , a fair b cl of peat, with a thi 'kne varying between 
3 and ] 2 feet and a length of lj~ of a mile and a width of IA of a 
mile. Th olor of the material i a dark hocolate brown the 
strippinO' 11/::- f et an the ub- oil larer ly marl. 

Olea?' IJ?'ing and John on Township (36 N., 9 and 10 E.J.­
Along th n rth id of Third and Dallas J-lakes in the entral and 
outhea, t qnarter of , etlon 24 (6 .. 9 E. ) and the outh-central 

and southw st quarter of s -tion 19 (.6 N., 10 E.) ar fully 1,000 
acr of a poor Cluality of pat, whi. h will not averaO'e more than 1 
f ot in thi knes. It i cla y and mu h oxidized, and is only suit­
able for u e in the crud condition. The olor j a ry dark hoco­
late bro"Wll, and th undfrlying formations are marl, clay aud sand. 

o cupyjuO' the loca ion of all old gla ial lake ba in on the place 
of J. Hill and nei.crhbors in the outhwe t <luarter of section 2, and 
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the south a t of 3, i a peat depo it ·overing about 10 acres. The 
quality is good, the material bing f rmed, to a large xtent, from 
the sphagnum mo e, and bing beneath the ground-water leveL 
Th 0101' i a medium ho olate brown, and the sub-soil is marl. 
The thickne is from 12 to 21'12 feet, and the stripping is light. 

ilea?' Spring Township (36 N., 9 E.J.- fair to good quality of 
peat 0 ur in the outhea t quarter of section 13 and the north­
a t of 24. The bed cover 70 acres, ha an average thi kness of 

f et, and a tripping of 1 foot. The olor i a dark to a medium 
chocolate brown. 

With an ext nt of acre and an average thi 1m of f et~ i 
a p at b d n the farm of John Price, in the outh-central part of 

tion 22. 'fhe qualit of the at rial is fair, and th tripping i 
liO'ht. The underlying formation i a lay. 

In tb northw t quart l' of se tion 26 i a 3D-acre depo it, whi h 
vari b t, en 2 and f t in thi kn The quality of the ma­
t rial i fair, and th 0101' j a dart'" ·ho ... late brown. The uh­
tratum is clay. 

Fi e w ll-di tributed t ts d t rmined th xt nt of a peat b d 
in tbe northern half of tion 4 t be 70 acr . Th thickness i 
21j~ f t and tb tripping 1]/~ f ect. The lor i a dark ho olat 
br WD, and the quality i hardly fair, it b jng la y in portions 
(nd aIm t all above tbe CIT llnd-wat r lev 1. 'l'his 1 ave' it in an 

Olum ncinO' in th 

an n vel' be 
than in th rude ('ondition. 

rn r of 

Eden Township (36 .. .. E.).--CO\ rjnO' an area of over a 
square mil , and havinO' a thi 1m ~,' l'nnQinO' b t" en 1 and 14 fe t 
( ee map ) ar 'om b of prat in th a. t rl1 half of tion 3 th 
'IV tern f 2. the north a t Itnart l' of 10. th northw . t. n rthea t 
and.outh a t f 11 the. ou1h a t f 2. th s ntb", . t f 1 and th" 
w t rn half f 12. The d po it r . t larD' ly up n a andy . ub-

iI, an ha a v ry dark bo olat br wn (' lor. Th qualit of 
th d p l' P rti n. *' j D'O d whiJ that of th morE' , hallow j~ po r. 
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'rhis i du t the fact that the material of the till·k l' b cIs ha n t 

be om a mu -h minu'l d with the un<l rlyiutl' formation nor ha' it 
undergone 0 gr at an 0 -idization. 'rhe derivation ha' b en large­
ly from the gra e an sedges. '1'he amount of mat rial is uffi-
i nt to atisfy a peat plant, but the quality will hardly average 

fair. 
Eight a re of a poor to fair quality of material Ii s in the north-

ea t quart r of e tion 1, and the outheast of 36 (37 E .) . 
'Ihe av l'acy thidrne s i 5 f et and the color a dark ho olat 
brown. 

n -fourth mile south of the enter of tion 23 i a p at de-
po it ",hi h cover 12 acres. The quality is from poor to fair 
beinD' deri cd mainly from th . D'ra and sedg sand ontaininO' 
and in pIa e. 'rhe averaD'c thi 1m SS] 312 f t and the color i 

a dark chocolate brown. 
In th large muck and and loam area , v hich xtend northwest 

and southea t, throuoh -tion 26 21 17 8 and 5 ( 6 E. ) . 
and 31, and 3 (7 E .) ; are a numb l' of mall bed of p at. 
The e ar D' n rally hall wand ranD' from poor to fair in quality, 
none binD' u h a would merit the tabU hm nt of n a mall 
peat plant. 

'1'h writer doe not ov l' timate ,,,,,hen he mak the statement 
that th I' ar at lea t 300 more peat d. po it in LaO'rang Count· 
ran gill D' b tw en 1 and 3 acres ill extent that ann t re eive on-
id rati n in thi report. tIany of th . ar from fair to ood in 

quality and will furni h a good fu I t tho e ,ho are to spade it 
out dr~ it and burn it in th -ruel . ndition. 

ELKH RT COUNTY. 

Thi unt bord l' on the ~fi higan lin, in th nor h- entral 
art f he tat of Indiana. It lie north of Ko 'iu ko west of 

Lao'!'an e and a t of t . J 0 eph ounty. For mount and quali t:,· 
f p at it i' about an a\' raO'e unt. for Indiana. 

Tow T HIP 3 OR'l'H, RA ~GE , 6 7. D PART OF 4 E T. 

Benton Town h1:P (35 N., 7 E.).- Thi town hip contains no 
at d po. its of uffi·i nt ize an quality to ev n suppl a mall 

peat plant. Ther ar a f w ..,haDo, b d of 4 or acres in the 
outh rn parts of ction, 6, :15, 34 ancl :1;3, having a rath l' im­

pure quality of material. 
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J ackson Town hip (3!J N .• 6 E.) .- A tamara k \ amp underlain 
by a good qualit of peat lie in the northw t quarter of se tion 
26. The b d cov I' 50 acre, and is of a "'ood thickness (, ee map) 
b iner fully four-fifth b('low the] vel of th erround-water. The 
trippinO'is er. liO'ht, the color a medium hocolate bro~'n and th 

underlyin er f rmation and and clay. Thi material ha almo t 
ntirely originat d from th phaO'nnm mo e and even at pre ent 

a large amount f th ~e mo es in the gr en ondition ar growinO' 

ELKHART COUNTY~ 
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on th surf a e. Und rl ing th e O'r en IDO se ar or 4 f t of a 
go d quality of peat rno litter. 

Union Tm n hip (35 N., 5 E.}.- Probably th b t and rno t ex­
t n tV b d f this ount. r lies in an ld o'larial lak ba in, in tb 
outb"w t quart r of tion 22 th northw t north a t an outh-

ea t of 27 th outhwe t of 26, in a·h f the quarters of 35 and th 
outh"w t f 6. The mat rial 1. of a fair to O'ood quality * b in Cf 

11 

.-. , . 
". ~ '. 

Fio-. -. howino- th thickn I wh .. soun lino- w r mal I of peat b ds 
in the southeu t rn part of ni n t wn hip , Elkll rt ounty. 
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material and railwa fa ilities, thi i an ex ellent b d. The price 
of land however, is onsiderably higher than th av rage for peat 
depo its. 

o upyino- an old laciallake basin, and having an av rage thick­
ness of about 3 fe t and an extent of 60 acres, i a peat bed in th 
southeast quart l' of . ·tion 17 and the southwest of 16. The qual­
ity will not a rage fair be au e of a onsiderable amount of oxida­
tion, and more or Ie s impurities. The color is a dark ho olat 
brown, and the underlyinO' formation are and and clay, Almost 
the entire d po it i: aboy the ground-water level and th trippinO' 
i 1 foot. Th oni ns O'rown upon the surfa e do well. 

Tow HIP 36 NOR'l'H RA GES 5 6 7 AND PAR'l' OF 4 EAST, 

Olive Township (36 N.) 4 E.).- A P or to fair b d of p at 0 cur 
1JA mile du we t of Wakaru a. It ha an extent of 30 or 40 
a r and a dark ho olat brown olor. Th thickn i Iowan 1 
the amount of oxidation hiO'h. 

Harri on Township (36 N.) 5 E.).- L jng almo. t ntirely be­
n ath th wat r-Iey 1. and in a v r.v in ompa t condition i a p at 
b d in th outh w t quarter of s ti n 34. The material i at pr -
nt forminO' from the roo e, ferns, gras and edD'e. Th thi k-

n of the b d range b tw n 6 and 15 fe t and the tripping i 
about V2 of a foot. Th 0101' i a m dinm to a dark ho olat 
brown and the qualit i from fair t 00(1. Th urfa co red 
by thi. d pit, oc upi p rhap 30 acres. 

LarO' I, 0 r by hu ldeberry bush , anJ havino- a m dium 
to a dark hoC'olat br wn 0101', is a peat d po it in th north-

ntral part f tion 25, and the south- entr I portion of 24. It 
, t nt i. 15 a re , the thi Ime i from 6 to 13 f et and th strip­

ping about V~ of a foot. bout four-fifth of the mat rial i be­
n ath th O'round-wat r I v I, and th quality ranO'e b tw en fair 
and O'ood. 

Four soundinO's in a mar. h in th north-c ntral part of tion 
24, showed a p at brd to cover about :: ~ "re, and to hay an av r­
aO' thirkn .. of 7 l' f t. Th d riyation brinO' from he gra e 
. dO'es and f rn , and th material lies largo I, b neath th ground­
water level· th quality ranges betwe n fair and good. The olor 
is a dark horolat brown. and the stripping IV~ feet. 

Lo at d in the north-central part of tion i a bed of p at 
whi h ha an ext nt of 20 acres, and a thicknes ramnnO' betw en 5 
and 1 f et. Th material, originatinO' from the O'rasses and. dO'es. 
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and b ino- about fi - ixth ben ath tb I v I of the oround-water, i 
fag 0 qualit ' . The color 1. a dark ho olate br wn, an the 
tripping i 1 foot. 

lor or 1 br ken by the higher ground ar -0 aere of p at in 
th northern half f tion 6 and th northwe t quarter of 5. 
The e beds are hallo'w, the qualit poor and the d po it of little 
conomi importan a a fuel. rfhe olor i a v ry dark hocolat 

brown th d rivation fr m the o-ras e and do- and the ub oil 
an. bout one-balf f the mat rial i, abo e the ground-water 
l. 

Ha1Ti on amd ConcoTd Township (36 and 37 ,,:) E.) .- In th 
north rn half of e tio 4 Harri. on Town hip an tb outhern 
halv f bon 33 and 32, C n '01'<.1 Township, ar about 200 a 1" 

f a mat rial. whi h hay a good thi 1m s (se map ) and ar f 
0'00<1 lualit r:::' Ab ut ) p r nt. f the mat rial i b neath the 
level of the o-round-wat rand th 01 I' i a ark -ho olat br WII. 

The tripping i from 1 to "-I Y:2 fe t and the underlyinO' b i a fine 
'an, Fu]]~r 100 arr f th lufa f thi d po. it ar . plant d 
annually t p tat e, B 'au of tb quality, xt nt an thi k­
n s, thi d po it will furni , h a O'ood ]0 ation for a p at plant if 
raj} wa. tran portati n m a little near r. 

Elklla1·t Tow?! hip (36 "?\., G E.).- ear he c nt'r of etion 30 
are lOa res of a go d qualit. T of pat, 'fh thi kn " of the b d 
Yari b tw n:3 ::Ind 1:3 fe t and tb 0101' i a m dium to a dark 
ho olate brown. 

A . halJow and po l' quality of material bing d ri'i d from th 
gTas. (\', ,edges and w ed Ii in the outh a t qnart I' of tion 2 
and th north a.t of 33. The xt nt of thi d po it i 20 a res, and 
it topoo-raphical 0 ition 1. a t rra e of the Elkhart River. Th J 

suhsoil is a sandy ('lay . 
. \t tll 3Rtf'm. irlf' of thC' !1t) of Go. hen, in 111 .·outh a~t qnartf'r 

of ' ·tion 1 () ano th s ntwe t CJuart r f 1]. wh l' . v ral large 
lery farm, ar founel. are 50 a 'res of a fair to g od qualit. * f 

p at. It has had its orlo-in, to a onsiderabl exten " from th 
sphagnum moss,. and has a good av raO' thirknr, s C. ee map), 
Ovrr half of th material js belo" the ground-water ]c, eL and the 
stripping i~ ah01lt. 11/:. feet, "rhe unclerlyiDo- be is sand. and the 
rolor i. a lark ho olat brown. JJyiDo- near the City f Goshen 
thi d p jt" u1d make a fine Iocati n for a . me 11 peat plant. 

f'Z'int011 T()1{'?/sh1"p (.'16 Y., 7 E,), Th;.:;; to\\-nship rontains onlY 

*. pp pn.2:e 4. 
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very small p at b n n of whi h a1' f .'uffi i nt ize for v n a 
mall peat plant. A 5-a 'r depo it, of goo qualit cur in tIl<' 
outh-celltral part of 'dion 5. 'l'he b d originated from th n 

phagnum mo . ranges b tween 3 an 1- f.l t in thickne s, and 
ha ar lyan: trip inO'. '['he olor is a medium hocolate brO\ n, 
and three-quarter of the material is beneath the ground-wat l' 

level. Sand i th main ub tratum. Som p at rno litt I' ran In 
obtained from th urfa e of thi d p . it. 

Tow -,' I : JP 37 NORTIl R '(\..1.' GE 5 6 7 AND PAR'!' OF ± E.\. '1'. 

Middlebu'ry Township (37 ., 7 E.).- Varying greatly in thi k­
ne s, and br k n (;on id rably b th hi~her round i a be I of p ~at 

in the outh rn half of ection 1, and the northern half of 12. It i. 
of fair qualit havin o' it derivation from the O'ra e, dg an 1 
'\ eeds and i mol' than on -half b neath the ground-water 1 v 1. 
'llhe extent is about 1- acre, and he thi kne~ vari b tw en 2 and 
8 feet. The lor j a dark ho olate bro, n. 

In the east- ntral part of e tion 6 and the west-central part of 
5, are 20 a re f d rk chocolate bI' wn peat. Sin e this material 
is more than V2 abo e the ground-water level and the deriv tion i 
from the gra se and sedge, the quality ranO' b tween poor and 
fair. The thi kn s will average about 4 f t and tb trippin cr 2 
feet. The und rlyinO' formation js and. 

JlicJ,dl bury and York Townships (37 and 3 ., 7 E.) .- Pifteen 
acre of a poor to fair qualit, of peat Ii in the uth a t quart r 
of e ·tion 31, York Town hip, and th northea t quart r of 6, Mid­
dlebury Township. The olor is a dark eh olate brown and th" 
a raO'e thi kn s about 3 f et. The trippino' i 1 V~ f and the 
derivation is from th ra . e and edO' . . Almo t all f the met­
terial is abov th O'round-water Ie 1 and the und 1'] , inO' bed i: 
and. 

Middleb'/,{,ry and J effe')' on 'POU ?lsI ip (37 J. ., 7 and 6 E.) .- In 
the southwe t qual't r of ~ tiol1 18 an th D rthw t of 3 l\1iddl­
bury Township and th uth st quart I' of ",4 and th northeast 
of 25, Jefferson rrOWD hip ar ] 5 a re f a medium hocolat 
brown peat. With it 0' 01 qualit. , a thi ]m ranO'ing b twe n 6 
and 13 f t. a man amonnt of trippinO' and a location wh r fu] 
j v ry m 1 h needed, th d po. it h ('om sale irah1e one for O'ettinO' 
the material ont jn th rMldp form. fo. t of this deposit is be­
neath the ground-water I 1, and the . nh oil i. . an 1. 
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Occurring at tIl junction of JHiddlebury, Jeff r on, Elkhart and 
Clinton Town hips, in the southwe t and northwest quarters of sec­
tion 31 (37 N., 7 E.), th northea t and outhwest of 36 (37 N., 6 
E.), the northeast of 1 (36 N., 6 E.), and the northwest of 6 (36 
N., 7 E.), are 150 a r f peat, di tributed in a number of various 
sized pocket. The quality, a a whole, i very poor, and the thick­
ne s will not averag ov r 11A.. f et. The color is a very dark choco­
late brown, and practi all all of the material is above the ground­
water level, being in a highly oxidized condition. 

Jefferson Township (37 N., 6 E').- Around a small glaciallak , 
urrounded by tamara k tree, in the southwest quarter of section 

27 and the north 'tV t of 34, are 35 a res of a medium chocolat 
brown peat. The thi 1m of the bed rang between 6 and 15 
feet, and as the material i almost entirel. beneath the ground­
water level and thus unoxidized from atmo pheric contact, the 
quality i good. 'I he d rivation has b n from the sphagnum 
mo ,om of which are still growinO' on the urfa e. This de­
po it ha ar ely any tripping, and contain in its upper portions 
a good qualit of p at mo's litter. 

Anoth r depo it of imilar origin and quality Ii in the south­
we t quarter of e tion 10, in an old glacial lake basin, urrounded 
by moraini hills rangin 0' between 30 and 70 feet in height. Th 
urface cover d by thi b d i about 45 acr , and the thi knes 
arie between 3 and 15 f et. The color of the material i a medium 

·ho olate brown, th trippinO' almo t nothing and the ub oil a fin 
. and. Large quantitie of gr en phagnum mos es carpet the sur­
fa of this d po it; and immediately tmderneath are several fe t 
of a good quality of peat mo litter. B au e of a ar ity of fuel 
in thi vi init , the output of a v ry mall peat plant would no 
mol' than upply th local demand. 

Rather hallow and unimportant beru of p at are found in se -
tion 1 about Do k Lake and the immediate vicinity. Taken to-
g th I' th b Us will probably cover 30 acres. 

Two mall bodi. f p at tog ther coverinD' about 20 acres occur 
in an old gla ial Ie k ba in in the outh a t quarter of section 10 
and the n rthea t f 15. The averag thi Jrne s of these beds i not 
v I' 2 f t and they are almo t ntir ly above the ground-wat r 

1 V(ll. and are of a p or quality. The d posits have a very dark 
h olat brown color and are deriv rl. from the gra es ed sand 

IV ed . and forms th unde1'lying tratum. 
ollcorrZ Town hip (37 N., 5 E.}.- In the north-central art of 

. (leti n 21 ar 10 acre of a poor qnalit of p at originatinO' from 
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It h a l' dark hocolat brown olor, a 
about on -half ab th 0TOUll -\Vat ' i' 

Baugo Town hip (37 .,4. E.).- 0 peat d. po. it of a gr ater x-
t nt than two or thr a r 0 ur in this to\\ n hip and h d -
po it ar hallow and of p or luality for iu 1. 
PART OF '1'0\\' HIP . OR'l'lI, RANGE 5 6, 7 AKO P AR'r OF 4: EA 'f. 

Gl ueland :L'ownship (3 " '., 4 E.).- f w v ry hallo\ beels f 
fiv or six a re Ii in tion 2fi, 26, 35 and 36. n of th e are 
f uffi'i nt iz f r ev n a v r 'mall peat plant. 
o olo Townsh'ip (3 l\.,:; E.) .- Ilying aIm t ntir ly ab v th 

O'round-w t r 1 1, and th refore in a high tate of oxidation, are 
60 a r f p at in th outhea t quart l' of tion 3 and th 
.. outhw t of Th th] 1m of thi b 1 rang s bet\\ n 1 and 6 
f t, and the trip} jn . i- IJj2 feet. Th olor i a v l' lark ho 0-

lat bro\ n, an the rigin of th mat rial i fr m th dg 
and w an f 1'1 th underlying formation. of th 
poor qualit nd hallown hi c1 po it will n t j 
tion of a small p at plant. 

20-a r b d of p at imilar to this in quality, olor and thi ·k­
ne ,Ii in th a t- niral part f se tion 36. The topoO'raphi "al 
po iti n of the b d i that of a .. mall lak ("bayou" or "ox-b \V 

lake") 1 1 ft in th 111 an 1 ring' of th t. J - ph Riv r. 

FiO'. 6. bowing Lb thickn s wh rc soundinO's \\' r made of tlle peat 
beds in th vicini y of ,'onle and fud Lak ,Elkhart ounty. 

o olo and Washington 'lownships (3 ~ r. (j nd 6 E.).- With x-
ption of th larO'(' d po -it in ni n T wn -hip n th r in th 

ounty is Iual to the one fund in the n rth a tern portion f 
o 010 T wn hi and the northw t rn part f a. hiuotOD, in all 
quart l' of di n 15 and 14, and the uthw t northwe t and 
D rth a t of 13 (3 .,5 E. ) ; and th northp'll half f 1 ( I , 

6 E. ) . In th t qnarter of _ <:11 11 1 (; N., 5 E.) and th 
n rth .. 6 E. ) . OC('lHS th l)('st p rtion f th cl.-

79, 

[121 
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po it. II re the a ra e hi ·kness (se map) is he greatest, the 
o 'idatiol1 bing I w an l th quality2 x 11 nt whil around Cooley 
Lake anu. bet\ e n thi lak and l\Iud Lak the average thi 'kne s i 
11 t ov r 2 fe t, the oxidation i high and the qualit is poor. t 
the west end of Mud Lake th Te are 40 a re of a fair to good qual­
ity of material, having a good thi kne' (ee map ) , and being little 
oxidized. In these d posits the main source of derivation has been 
the sphagnum mosse , gras "e., edge and weeds. The underlying 
formation about the lake is prin jpally marl; but one-half mile from 
the lake it is sand. The topooTaphilal po itioll i that of a large 
glacial lake basin, which l: mprj es imontoll, Mud and Cooley 
Lake, and the surfac (overed with th peat and muck. The sep­
aration of the e lake ' at pr 'ent i due to th ground-water level 
being lower than prcvio Iy. 'rhis d pit, b in o' within three mil 
of the L. S. & 1. . Railroad, and six miles of th iity of Elkhart, 
and having a good quality affords an e ~ ellent location for a peat 
plant. It cover a large ext nt in a vi inity wher timber, now th 
only native fuel in u 'e, i almo t exhaust d. The of Elkhart, 
alone, would likel, use th entir upply. 

The prin 'ipal plant ' now gl'owin upon th urfa·c of these peat 
b are as follows: (a) Ov r the bern of 5 feet or more in thick-
n on find the gras es e ere and ferns pr dominating; (b) 
nettl and f rn are common ov r the portion ranginO' between 
2 and 5 fe t in thi kn s' ( .) for o'et-ll1 -not allcl wire grass over 
beds of 2 feet and Ie s. 

lVashington Township (3 ~T.) 6 E.) .-A be ranging in thick­
ness between 2 and 7 feet lies in the north- > ntral part of section 
31 and the southwe t quarter of 30. The surfa e overed by the de­
po it i 40 a res and the quality will aver ge about fair. The 
orib'in of the material ha be n larO'ely from the gras es and sedges, 
and the 0101' i a dark ho lat brown. The subsoil is sand. 

Thirty a res of a poor to fair quality of peat, with a dark choco­
lat brown 0101', lie in the north a t and southeast quarters of se -
tion 32 and the north"e t and southwest of 33. This bed is sur­
rounded by 200 acre of bla k muck. It has a dark chocolate 
brown color an a eraO'e thicknes of 4 Y:3 feet and i about one­
half above th O'round-wat r 1 vel. The trippiner is 1l/2 feet, and 
the sub-strata ar marl and sand. 

Several small deposit which taken togeth r will over about 20 
acre are found in the entral part and. utheast quarter of section 
22. Sin e they have an average thickne f only 3 feet and are 

" ee page 4. 
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fully on -half ab v the grolll -\ ater 1 v 1 thu beiDO' mu ·h ox i­
diz d b. air ontact the quality will n t av r30'e fair. Th ir origin 
has be n mainl from the gra e and 19 and their pr ent it 
mark th locations of small O'la ial 1ak ba in. The stripping is 
about 1 foot and the 0101' i a dark hocolate brown. 

Several ther. mall d .'it.· 0 'ur in the north- entral part of 13 
and the outhea t of 12. Th ~ d posits cover about 40 acr ,hav 
an averaO'e thi Ime s varying' b tween 2 and 9 feet, and a dark 
ho olate browll '0101'. ixt per ent. of th mat rial i beneath 

the O'round-\ ater level, th . trippin . will a raO'e about 1 foot. 
The und rlyjng h d j and. rrh O'ras es an edO' em to have 
b n the main our e of origin. 'rh qualit of thi material i 
about fair. rather sinO'ular and inter tin phenomena wa 
not d in th topoO'raphi 31 po itlon of thi bed. It occurs as the 
highe t terra e of the t..J 0 ph Riv r being bounded on the east 
b the valley ide of thi riv r and on the" e t by the sandy flood 
plain. 'I h al itud of thj peat b is 5 f et gr at r than that of 
the andy flo d plain. nd at the point of onta t, is a rather ab­
rupt grade. 

Thi topographical p ition may be accounted f I' a follows: 
ri I' in mermderinO' freqnently leav , on on . id of it alley, a 
"bayou' '* r" ox-bow lak ." In this case, this bayou would hay 
b n d v loped befor the river had low red its hannel to the ex­
tent it has at pr nt and would have be n flowing at about the 
hei (fht that thj p at terra e 0 upi s at pre ent. When this ox­
bow lak wa dey l p d the" ater-Iovin 0' vegetation would be!rin to 
r - pont upon its surface, very imilar to \"hi h it do over th 

gJa ial lake. at r . . TIt. This veg('tation would. oon eli and settle 
b low. I' 1 c b push d b n ath th wat role 1 by other growin 0' 

upon it surfac , and th rc would underO'o onl. a partial decomposi­
tion. This pm-tial ]( c·ompo. itiol1 wonld giH' ri. · 10 an ::tc· nmnln­
ti II ,,·hj ·h. attrr thr rl'O r~s h::l(l I r n c'Rl'ric d on for ;t ('()nsicl rahh· 
] nO'th f tim. \r uld rr. llJt ill th 1 at h d. thai \\" fill I forming 
th hiO'h r terraces of the ~ t. • 0 eph Riv r, in thi yicinity. 

Wa llingion and York Tou.·'YIsllips (3( 1 T . , 6 and 7 E.).- peat 
bed lies in the northeast quarter of. tiOl) :3 of Wa. hington Town­
ship, and the ,,-est ha If of 1 , York Town hjp. Rin('(' it has an ex­
tent of 1 no 'arres, a thlC'kn ss (scp map) ranging b tween 3 and 1 G 
feet and a fair to 1)'00 I qualit .... ', it is the best fuel deposit jn thir;; 
yjr>lnity, and it i~ (" pp r. inlb- valnahlr hC"DllSP of thf' , .... nr"ity of ti.m-

·For an eJrplanation of h" w the."e bnyou'l aT(, d('y('lop€'d '1('(' . hamb rlain and. alisbllry's 
Geology, Vol. 1, pp. 1 5-1 1. • 
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b r, th on] nativ fu 1 n w b inO' u. d. Th (: 1 l' 1 a dark -ho '0-

late brown) and the tripping from 1/~ to 2 feet. Ab ut 60 per ent. 
of th mat rial j b n uth th ground-water lrv] an 1 th under­
lying b d is and. '1:'he derivation i chiefly from th gra es and 

dges. 
York Township (3 .,7 E.).- n rlyinO' a hu kl b rry marsh, 

in th outhea t qnart r of ecti n 0, ar 2 a ·re of a O'ood quality 
f p at. 0 rlain by e eral feet of p at mo s litt l' an th green 
phaO'num. Th thi kn s C ee map ) of thi b d ha a good av r-

an 1 th material i almo. t entir ly b n ath th 1 vel of th 
0'1' un l-water. 'rh tripping 1. pra ti ally nothin o' jf th co-
nomi importan :. f th p at m litt l' an O'r en 'phaO'llum i 
tak n into on ideration. Th O're n mo s , 0'1 er th damp r 
p rboll f thi depo it, form a ov rinO' 1 f ot in thi kne ; an 
th p at lUO " litt r imm diately und r the mo . i f v ry good 
qllalit. ' . or a v l' , mall p at plant, th 10 ati n would be suit­
able. 

A d po. it 'ontaininO' a r -at many islan and. being omewhat 
int rrupt d b, th hi 'her . round lie in th we t- entral part of 
. ·tion 26. It ha. an ext nt of n -half mil from north to onth 
and on -third f a mil fr m ea t to west. Probably the hiO'h r 
0'1' und will " up on -third of thi extent. The averaO' thi kne 
f thi. b d b inO' high. and th materiallar ely beneath th ground­

",at l' Ie 1 th qualit. i. go d. Th derivation ha' b en from the 
. phagnum rno s O'ra. , . dO' s and fern all of whi h ar found 
0'1' 'win 0', at pre. nt. on th ul'fa e of the d po it wh l' th proce 
f f rmatiol1 i tin going on. The rolor is a medium to a dark 
ho olate brown th trippiuO' very light, au I the ub oil a fin 

In pIa e p at mo. s Ijtt r can b "'ott n from thj. 1 posit. 
b d imilar in quality I r an lE'rivation. Ii in th ea t-

ntral part of ection 35. 'I'h1 b d will ov r >':5 a"re. ,an has a 
O'ood thickn s C. ee map ) . .A bout ° p l' (' nt. of th mat rial is 
b n ath th O'round-wat r lev I the stripping if; v ry light, and th 
und 1'1. in f rmation i fine , and. SomE' eat mos litt l' an be 
obtained f1' m th upp r porti n of thi. b d. On 1, rg p at plant 

uld pI' bab1y l1andl thf' matE'rial of thiR depo~ it ann that of the 
deposit de. crib d in th pr c dinO' araO'raph, sinn th locations 
ar within Ie than a mil of one anoth r. 

v t'fll small bC'Cl of pat. f nnd mo. tl~T "'h r th tamara k 
tr e ar growinO' in th largo marl ben in the south a t quartE'r 
of e ti n 25 and the northeast of 36. will, taken tog th r, ov r 
nh nt 40 a r of surfae. The materi. 1 OF the e beds has a me" 

\ 
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dium cho olat brown 1 rand i of good qualit , being largely 
beneath the ground-water level and having a fair thi kne . The 
ori in of th mat rial ha been principall, fr m th sphao'num 
m . and the sub oil is marl. 

KOSCIU KO COUNTY. 

Ko iusko unty i found in the second ti r of c nnti from the 
north boundar of the tate immediatel ,,\ e t of Whitl, an 

obI Counti ,and ea t of F'ulton and Marshall Counti . 'fh 
moraini topocrraphy which O'ave ri to the glaciallak in whi h 
th p at i formed j v ry pronoun d in part of thi olmty. 
The acrinaw and Erie 10 pre ent it If a an interlobat morain 
in th ea tern and outhern portion. For amount and quality of 
p at, this ranks as one of the] adinO' unti of . th tate. 

Tow T, nIP 31 JORTH, RANGE 5, 6, 7 Al D P AR'£ OF 4 EA T' A D 

'r w snIP 30 NORTJI, RANGES 5 6 AND 7 EAST. 

MOl11'Oe TO'/, 11, h1>P (31 T., 7 E.) .- li'ormed f r th m . t part 
from th crra e and edO' , i a 1 po it of 70 acr xt ndincr 
11 rth and outh from the center of th northeast qual' r of e tion 
4. uth throuO'h th outh a. t quarter an i to th a t-c ntral part 
f tion 9 and the we t- entral of 10. Th thi kne of thi bed 

i variabl rancrln between 1 and 15 feet pr babl an averag 
being 3 f et; and the strippinf!' is llA f et. About one-half i above 
th Ie 1 of th cr r' un I-vvat r. 1'h quality i. from poor t fair, 
and th lay i a v ry d rk ho olat hr wn. Th . ub-soil i clay. 

1I1ont'oe an l 'lay Townships (31 N. 6 ancl 7 E.).- upyinO' an 
Id glac·ial lak ba. in in th north a t and n rtln e t quarter of 

. 't] n 7 and th outhwe t of 6, Monroe To\yn hip' and th .outh-
ast of , tion] , and the n rth a t of 12 lao '10" n hip, is a p at 

hE'd with a urfae xtent of ] 50 a re. It ha a variab1 thi kn . 
C. map ) an 1 a fair to ood qualit, of material, bein d riv d 
p rtly from the sphaO'num mo e and partly fr m the crra.. an 
,rdg s. Th 01 l' i a dark chocolate brown. bout 50 p r c nt. 
of th - 1 po. it i abo e the O'round-wat r 1 . 1 an 1 th und r1yin~ 
formation i lay. The trippincr which ranO' beme n 14 and 2 
feet, make. a fair oil for orn. 

lay Town hip (31 N., 6 E.).- long narrow h of peat xt nd­
i ~ northwc and. 'outh a. t and bcin~ more or 1(' .. brak n b. the 
hiO'h r O'round. is found, orcnpyjng an 11 O'larlal lak ha in. in th 
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nortlH'I" . t Inarter of tion 13, th - outhw t an n rtln\· .. t of L .. . 
th north a t and northwe t of 11 and the south e t of 2. It is of 
a good quahty·::', and i derived lar ly from the O'rHRS s an sedges 
but om what fr m th . phagnum mORseR. The rolor IS a dark 

K O SCIUSKO CO U NTY. 
,------

" I .. ~,: ~.. . " ~ ... :. " ... I... .. .. :j t . ....k 
!: \ ~ .. 

"'He pag 
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ho olat brm,vTI 'TId i.h thi ']\:nes ha a b 1 av rage (see map). 
Probably _00 a'r 'ar of '( 'on rni importan ·e. These ar about 
one-half ab v th Ie 1 of the (rl'oulld-wat I' and have a trippino' 

of from 1,4 to <.J feet. rrhe und 1'1 inc formations are marl and 
lay. Th quantity and quality of this depo'it ar . uffi i nt for a 

peat plant· but th n ar t rail \\'a fa iUti ar from three to four 
mile distant, 

In an old <rIa ial lak ba in, in th north w t quart I' f ection 
14, the southwe t of 11 and the uthea t of 10 i. a p at bed coy r­
ing 200 a re. It urfa· i more or 1 mar~h, and i ov red 
with the gra ses and dg s, and a Ie amount of tamarack. Th 
p at of the tamara k portion is largely form d from th phaO'num 
rno ,whi1 that f th gra and the dO' art hay b n de1'i d 
from the e plants. Th quality vari 
the color i a dark ho' late brown. The thi 1m ss ( ee map) is 
b tt I' than that of an av rag d po it and th trippinO' i ab It 
on -half foot. Probably 50 p I' nt. of the material is abov th 
ground-water lev 1, an th underlying b u is lay. Th urfa e of 
thi d po it makes a fair . oil for orn and nions. 

In hat-central and the north a t and north west quart I' f 
ti n!) th outh a t, northea t an 1 outhw t of 4, and the outh-

a t f ~ i a 25 -a I' peat bed, with a fair thi kness and almo t 1 
fo t of trippin. The quality i from poor to fair being derive 1 
from the gra sand dge, and mol' 0[' J impure. bO'ut 
on -half of th depo it is abov the lev 1 of th roun -water, and 
th ub-formation ar ']a aDd marl. Th 0101' i a dark hoeo­
late brown. 

Clay and Wayne Township (32 ,,\ . ,> and 6 E.).- p a 
]i in th ontln t quart I' f . in' 6 (32 ., 5 E.) the outh­
west of 31 (2 . 6 E.), and the northeast of 5 (31 . 6 E.). It 
over. _5 are, ha an av rag thi·kn of 4 f t, an f. 1 foot of 

strippiDer. lor i a d rk ho ~ olc t brown, and about on -half 
of th mat rial i abov th 'round-water I v 1. 

1. long narr IV bed of p at havin Cf an xtent of 7r-:. a I' 

av raO'e thiclme f f t, 11 . in the northeast luart I' tiOD 
4 lay Township' and the outhwe t of .32, Wayn Town hip. 
Th qualit. ranO'e b tween poor and fair, th derivation beiner 
fr ill th erra . and. dg' . and the 0101' j a dark hocola 
brown. The d po. it i. hardly uitabl, bf.'ran of it qualit, an 1 
hallown s for a peat plant. 

Lake TownsMp (30 and 3 f -., 6 E.).- ituat d in an old gla ial 
lake basin in th north\\,. of and outhwe. t <1uart rs of tion 3 and 
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the northwe t of 2, i a b d f p at on -h, 1£ a mil long and be­
tween on - i hth and on -half of a mil wid.. It i overed with 
gra e, s d O' and w ds, an i luI' I formed from the e. The 
quality is fair and th 0101' is a dark chocolate brown. The thi k­
n ha a good av raO' (, map) and the tripping is about 1 foot. 
Probably 50 per c nt. of the mat rial i above the 1 vel of th 
ground-water, and the ub- oil is lay. 

A fair to good quality of peat 0 cur in the north- entral part of 
section 3, and the outh-c ntr 1 of 34-. 1'he d po it oc upie about 
20 acr ,ha a thi 'kn ran O'jng b t\\ e n 2 and 15 feet, and a strip­
ping of three-quart I' of a foot. The 0101' i a dark hocolat 
brown, and about on -third of the material i abov he 1 v 1 of th 
ground-water. 

L at d in th uthl'i c t and Dorthw t quart I' f tion 34 
and th uth a. t an 1 n rth ill t f" i a d posit xt nding almo t 
du north and outll, with a ] ngth of ihr -quart I' of a mil and . 
a width of on - ixth of a mile. Th thi -1m of the b d i from 
. to 15 f t ( ee map), and the ori fin ha ben, larg 1,), from th 
phagnull1 mo s, and to a small ext nt £1' m the gra e and 
dg ,thus giving a fair to good quality. 'Ihe color i a m dium 

to a dark ho olate brown. About on -half of th at rial i above 
the gr und-water 1 vel, and it und rl ing bed i lay. The on 
foot of tripping ,hi h i an oxidiz d form of pat, mak a O'ooll 
oil. 

In a large gla ial k ttle ba in, in the northw t quart I' of s ti n 
5 and th north a t of 4 i a peat d po it f fair uality. It x­
t nt i about 4 a -r ,and the thi kne is between 7 and 15 feet 
( e map ) . Th . lor is a dark cho olate brown. About. 0 p r 
ent. of th mat rial i abo e the I' und-water 1 vel, and the trip­

ping i 1 foot. The ub-formation i clay. This posit, a well 
a: th on m ntione in the pre edinO' araO'raph would be uf­
nti nt to 'ul pl.T at I a, t , a mall p at plant. 

Lak and ward Town hip (30 a11 d 31 1\ . J and 6 E.) .- Ex-
t nc1 inO' outln\'e t from iilver TJa]< ill th outhwest uart I' of C'­

ti n 6 Lak Township, and th . uthea t of 1, Seward Town hip 
[11' 100 a l' f a poor t fair luality f p at derived mainly, from 

. and . dO' . , Th bed ha. a dark h olate brown 0101' 

1 foot of trippinO' an 1 j about one-half above th O'round-wat r 
1 v 1. 'rh thi 1m , ill av rag about 4 fe t ( ee map), and th 
und rI. ing f rmation. ar marl and lay. 

et ard Town hip (30 and 31 I\~ , • . J E.) ,- Fifty a r of a dark 
h olat brown peat . nrrouD cl. l\1In 1 Lak in the outheast and 
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outhw t quarter of section 26 (31 N., 5 E.). The d p sit \\ill 
not a racre more than 3 feet in thi ·kne , and th qualit rang' 
b tween po r and fair. Fully 90 per ent. of the material i above 
th ground-water I vel, and the stripping i 1 foot. IarI ompris"" 
the und rlying b d. A imilar deposit in quality, thickne an 1 

0101' is found on th outh ide of Yellow Or . k Lake, in the south­
a t quarter of ·tion...,7 and the northeast of 34 (31 N., 5 E. ) . It 

ha an xt nt of 0 a re ,i 90 per cent. above the ground-wat r 
level and re ts upon the marl. 

overing an ar thr e-quarters of a mile in I ngth, with a wi lth 
rano-ing b tw n one-tw lfth and one-half of a mile and extendincr 
in a northwe. t and outhea t dir tion i a p at b d in the south­
a t, north a t and north, est quart r of tion 3 (30 ., 5 E.). 
orne hierh ground and v ral . mall lake 0 cur in this be , and 

pr bably ompri 'one-third of its area. The thi kue of th be 
ha a hierh av rag (ee map), while 80 p r 
ground-water Ie el, and the strippiner i eren rally light. The color 
is a dark chocolate brown and the qualit. i fair. This bed, at th 
western edere conn ·t up with a po it whi h i found alonO' the 
eastern ide of J..Joon Lake and extends south ast from this lak . 

The Loon Lake bed He in the outhw t and northw st quarter 
f ction 3 and the north ast of 4 (30 N. 5 E .) . It also ha an 

excellent thi kne s ( e map), a v ry Ii erht tripping and is onl. 
one- ixth above th ground-water lev 1. The quality is, for th 
mo t part 0' od th d rivation b iner larg ly from the sphaD'num 
rno es. In thi depo it arc many tamara It 100's, whi h in places 
are 0 num rou that it was with difficulty that the writer succeeded 
in g ttin his 15-foot oundin aug l' d wn. The urface, in many 
pIa es; i arp t d , ith a h a growth ix to nine inches of th 
gre n mo ses which are valn~ hI for nul'. 01', n. Immediatel. r 

b n ath th mos es are s v ral f of aery cr od quality of peat 
mo. litt r. Ben ath thi i. found th medium eho olate brown 
p at, and de p r that of a dark ho olat brown 0101'. Th 
medium ho olate br 'Tn is much more fibrous and 100 e than the 
Ie per mat rial, and n quently ha a 1 weI' fu 1 value. Since in 
ar a thi b d is about the arne a the on des ribed in the preced­
inO' paracrraph and th two bed are 0 n ar on another th loca-
ion for a pat plant will b - a crood one. when th transportation fa­

cilities becom improved. 
About f rt, a re of a fair qllflht. of peat Ii 11 the, est rIt ide 

of B av I' Dam IJak . in tion 83 (31 .. 5 E.). n iderabl 
hiO'h gro rnd and am hallow pIa es are s att red ov r this deposit. 
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thus leaviuO' thr av ra J' tlli kne only about 4 feet whil the maxi­
mum i 21lj:., f et. The quality of th material j fair, the olor a 
dark -ho olat brown, and the tripping about ~ of a foot. 

Franklin Township (30 and 31 N., 4 and 5 E').-In the east­
ntral part of. ebon 2 (3 I . 5 E.), ar 30 acres of a fair qual­

it. of peat. It ha a dark ho~olate brmvn olor, and 0 u1' in a 
. hallow b d. 

\. tamar 'k and maple marsh whi h 0 rlies 0 acr 
in th northwe t an louth, t quarter. of. e ti n 4 ( 
Th quality of th mat rial ranges between fair and good, the deri· 
vation beinO' partly from the sphagnum mo e and partly from the 
gras e , sedges and weeds. The color j feom a medium hocolate 
brown to a dark ho olate br wn. Sven oundin show th depth 
to range between 3 andl feet, and the stripping is % of a foot. 

D rived largel. from the gra ses and edD'e and poor to fair in 
quality i a 120-a re peat bed in the northw . t qnarter f ction 15 
and the outhw t of 10 (:i0 ! . 5 E.). This material has a dark 
chocolate brown 01 r, i IarO' I above the O'r und-water level, and 
has 2 f et of . trippinO'. It rests upon a clay and marl bottom and 
mak a goo 11 for onion rai. inD'o The d po it has a fair thi k­
n ,and 0 upies the site of an aIel O'lacial lake basin. 

On f th large t and b t p at b ds of th tat lie in the 
virinity of Rock Lake. in the outh, stern part of Koscjusko Ooun­
t~r and th n rthw . t rn part of Fulton ount, Y. In K s iu leo 

ounty it j f 1111 1 in ward and Fl'c. nklin To\ n hip, in all quar-
t 1's of section lu, 1h north ast, outhea t and north\ve t of 17 and 
th(> outh a. t of ' (30 .. 5 E.). robably thr -quart r. f th de-
po it eith r i or ha been, ered more or 1 s, with tamara Ie 
tr e and phanum mo Th material j lar 1 b n ath th 
O'round-wa 1"] vel and 'on equ ntI, ha not 10. t it fu I value by 
underO'oing d .ompo ition in th pr enc of th atmo phere. Till 
ondition toO'ether with th pha num m derivation giv a 

0' od quality of fuel. Th olor i a medhlm to a dark hocolate 
br ''''1J and the uuderlyinD' formation are lay and marl. The 
stripping i ry liO'ht and th thickne is good (see map) . Large 
quantiti of p at mo litt rand gr en phaO'num mo e an b 
obtain d jn the upp r part of the bed. A sertion, from thls d po it, 
is as follow,: (a ) Gre n phagnum mo 11/2 feet· (b) peat mo 
litter 3 f t; ( .) a very fibrous peat, 6 f et; (d) a IDf'dium fib red 
pat. 4 fe('t· ( ) a rRth r compa t m:=tt rja1. ('ontainillg' a very fine 
fiber, 8112 f et. 
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Tow TSHlP 32 ORTH, RANGES 5 6, 7 D PAR'!' OF 4 EAST. 

Han'i on, Township (32 N., 4 and 5 E.).-J t outh of Tippe­
anoe River, in th northeast, northw t and. 'outhw t quart I' 01 

tion 12, and th northeast of 11 (32 N., 4 E.), ar 200 acr of 
mar h land 75 a re bing overed with tamara·k tr ,and 125 
with the ras and, dg The 75 acres are underlain by a goo 
quality of peat, whi·h ha been deriv d laro-ely from the phagnum 
rno ,whil he 125 a'r are underlain b a fair quality of ma­
terial. 'l'h a ~raO' thi ·lme of the tamara k p rtion i about 13 
f at, and of the O'ra about 5 f t. Th '0101' vary between 
medium and dark ho olat brown an the underl,) ing bed is larg -
ly and. ot more than on -tenth of he tam' 1'a k bed i above th 
ground-water level, " 'hile about one-third of the g1'a ' portion . 
above. The strippinO' for the tamara k part i b ut one-third of a 
foot and that of th (11'a about one foot. Th se depo its are uf­
ficiently larO' to supply a peat plant. 

Exten din 0' both east and we t, from the d.epo its described in th 
pre eding paragraph, are numerous small i olated beds f poor to 
fair qualities of peat. These deposit ar generall n ar th 'l'ip­
pe anoe River, and have a dark chocolate brown '0101'. 

Har'rison and Prai1'ie Townships (32 and 33 ~T . 4 and 5 E.).­
In the northwest quarter of section 4, Harrison 'rownshjp, an th 
outhwe t of 33, Prairie Town hip, is a deposit, extendinO' north 

and.outh with a length of 100 rods and a width of 25 rods. It 
thi 1m ( e map) averag s good, and th tripping i light. The 
qualit ranges between fair and good, the derivation b ino' from th 
grasses, sedges and sphagnum rno es. The color i a dark 'ho olat 
brown and the underl inO' bed is mainly lay. 

Wayne Township (32 7\T., 5 and 6 E.).-A small p at b d of about 
10 acr 0 curs in the outh- ntral part of e tion 1 ( 2 N. 6 E.). 
Th mat rial ha a dark hocolate brown 01 r a quality ranging 
b tween poor and fair, and an average thi kne s of 3lj:, feet. Th 
trippinO' i about n foot and probabl one-half of the deposit i 

above the 1 vel of th O'r011Ud-water.· 
Havin 0' a go d thickn (ee m p), and an extent of 60 acr i 

a peat b d in the northw t quarter of s ·tion 32 (32 N. 6 E.). The 
0101' f the p at i a dark ho olate rown and its quality i~. rather 

poor, being clayey. The tripping i Vh fe t, and ab ut one-half 
of the bed i above the roun -wat I' 1 vel. The underlying bed i 
mainly clay. 

noth r clayey b d f p at i sitnat d in an old gla iallake basin. 
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in the outhw t and southeast quarter of . ion 29 (32 I ., 6 E.). 
'l'he area v red by this deposit is about 120 acres, and the thi k­
n (e map) i fair. 'l'he 0101' is a dark ·hocolate brown, and 
the tripping is about 1V2 feet. .AIm tn-half of th material is 
abo e the ground-water level and the sub- oil is largely clay. 

A depo it of 200 acre occupie the ite of an old glacial lak 
ba in, in the northeast quarter of section 36, the southeast and 
outhwe t of 25, and the northea t of 26 (32 ., 5 E.). This bed i 

about two-thirds ben ath the lev 1 of the ground-water, has 
light tripping, and a good average thickness (see map). Th 

0101' i a dark ho olate brown, and the quality varies between fair 
and good. 'l'he tripping is one-half of a foot, and the underlying 
formation is, for the mo t part, lay. Just outh of lV1ud Lak 
which is in this area, th upper 2 feet are ompo ed of a good qual­
ity of peat mo s litter. Ben ath th e 2 feet, a good qualit of fuel 
ommences, be oming less fibrous and more ompa t it is found 

at greater depths in the d posit. 'ufficient amount f mat rial 
for operating a p at plant an be uppli d from this d posit. 

A rather p or and layey variety of p at lie in the north we t 
quart r of section 18, and the north ast of ection 13 (32 N., 5 E .). 
This body 0 'cupies 150 acr ,has a fair thicknes ( e map), and a 
trippin5 of one foot. 1\10 t of the material is b low the ground­

water level, and th derivation is mainly from the gra es and 
edg . Th und rlyino formation, where the writer ma e soUnd­

ings, was clay. 
. A fair qualit of p at is located in the outh-central part of se -
tion 17 and the north-central of 20 (32 N., 6 E.). The d po it ex­
t nru over ab ut 70 acr ,has a fair thickn (see map), and a 
tripping of n foot . The derivation ha lara-ely been from the 

gr sand dg ,and the bottom' ompo e of marl and clay. 
The 0101' is a dark ho olate brown. 

Along the 'i\ e t ide of Winona Lake in the outhw t quarter of 
section 16 and th north", t of 21, is a bed of peat ov ring 100 
acres. The quality i from poor to fair, the d rivation b inO' from 
the gras es and s dg ,and the thi kn (see map) is low, thus 
leaving mo t of the material above th level of the groun i-water 
and consequently in a more or 1 ss oxidized ondition. The color 
i a dark cho olate brown and th underlying bed is marl. 

In an old la ial kettle b ln, in th outhwe t quarter of e tion 
21, i a 20-a l' bed of peat. The qualit is fair th a raO'e thick­
nrs about f t, and th strippinO' (In foot. '] be 0101' i a dark 
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ho 'olate brown and over half of the deposit is beneath the round­
water level. The sub- oils arc lay and marl. 

A poor quality of material is found north of Warsaw, in the en­
tral and outh-central parts of se tion 6 (32 N., 6 E.). The bed 
overs 50 acres, has an average thickness of 4 feet, and a stripping 

of one foot. Four-fifths of it is beneath the ground-water lev 1 
and the 0101' is a dark chocolate brown. 'rhe material upon which 
it rests is clay. 

Imm diately north of War aw, on the west side of Center Lake 
are 60 acres of peat, ranging b tween poor and fair for quality. It 
ha a dark chocolate brown color, and one-quarter foot of strip­
ping. The thickne s of the deposit is 2 feet, and one-quart r of it is 
above the ground-water level. The gra ses and s dges s em to hav 
been the main ource for the derivation, and the underl ing ma­
terials are marl and clay. 

A shallow bed of peat occurs in the southeast quarter of e ti n 
23 and the southwest of 24. It has an extent of 25 a res, a thick­
ne s ranging between 1 and 4 feet, and a strippinD' of one foot. It 
is almost entirely above the ground-water level, and re t upon a 
andy sub-soil. The color is a dark chocolate brown. 

Extending eastward from the east end of Pike Lake, in the south­
central part of section 4 and the northwest quart r of 9, are 150 
acres of a fair quality of peat. It will average 4 fe t ( ee map) in 
thi kness, ha a, tripping of one foot, and is almost all beneath the 
level of the ground-water. The color is a dark cho olate brown, 
and the derivation i for the most part, from th gra ses and sedg . 
The sub-soil is marl. 

Along Deeds Creek, in se tions 4 and 5, are a number of small 
isolated peat beds, which will likely aD'gregate 150 acres. For th 
most part they are poor in quality, and are ery hallow. Th 

0101' is a dark chocolate brown and the d rivation of the material 
from the D'rasses and sedges. The sub- oils are clay, marl and sand. 

Washington Township (32 N., 7 E.) .--A 12-a re depo it of p at 
lies in the northea t quarter of se tion 3. It has an average thi k-
11 of 41A f et and is fair in quaJit. The 0101' i a dark choc -
late brown and the origin has been from the gra se and seder.'. 
The strippinD' is about one foot, and one-half of the material i 
above the ground-water level. The underlying bed is marl. 

In an old glacial lake ba in now cov red by a tamara k marsh, 
occurs 15 acres of a good quality of p at in the southeast quarter of 
section 30 and the south" st of 29. The derivation has been from 
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the phagnum me, and the 0101' is a m dium ·ho olate brown. 
Th averao thi kness of the bed i 211j2 f t, and the tripping i. ' 
Ira ·ii -ally nothing. Only one-eighth of the material i above th 
lev I of the ground-water. Some peat-mo's litter can be btained 
from the upp r few f et of this d po 'it. 

'rOWN HIP 3 JORTll, RA ~GES 5, 6, 7 A YD PARrr OF -! EAST. 

Tippecanoe Township (33 .\., 7 E.).- mall and shallow bed of 
p at occurs in the northe' t quarter of s ·tion 35. rrue xtent i ' 
15 a res, th a rage thi -kness 3 f t, and the stripping 11/2 f e . 
The quality is poor, more or les sand being mingled \ ith the peat. 
The derivation of this material has been mainly fr ill the gra 'e ' 
and sedges, and two-thirds of it i above th gr un -water level 
thus being expo ed to the 0 ridizing eff cts of the aimo phere. 

In the southea t quarter of se -tion 2, the outhwe t of 1, the 
northeast of 11 and the northwe t of 12, are 50 a r s of a dark 
chocolate brown material, with a quality varying b tween poor and 
fair. The bed is shallow, not averagin o' more th n 2 feet in thick­
ness, and the derivation is largely from the gras es and sedges. Th 
tripping is 1 foot and the underl ing formation i marl. 

Along the outh side of l'ipp anoe Lak , in the northeast and 
north,,y t quarters of section 18, are a number of small beds of peat, 
a<7gregating about 150 a re. Their thi Imesses will av rage 3 fe t, 
the quality ranges betw en poor and fair, and the predominating 
color i a dark chocolate brown. The deri ation of the mat rial is 
mainly from the grasses and sedges, and the stripping is 1 foot. 
About th one-eighth part of these beds are abo e th level of th 
ground-wat 1', and the sub-soils are marl and clay. 

Probably 200 a re of p at can be found about the Barbee Lakes 
in th south a t and southwe t quart rs of tion 20, the northeast 
f 29, the northeast, northwest and southea t of 28 all quart rs of 

27 and the south-central part of 22. The thi kness (see map) and 
quality of th se beds vary greatly, some being derived fr m th 
gras and dge ome from the phagnum mo ses, and ome on-
tainin<7 on id rable marl and clay. Those which 0 ur in th 
outh- entral part of ection 22, are of phagnum moss origin and 

ar of ex elient quality while the remainder are larg ly from the­
gras es and dO'es, and vary between poor and <7ood in quality. 
The color i from a medium to a dark chocolat brown and th 
amount of trippin ,rill avera ct about 1 foot. The maximum 
part of the material is abo e he l"v 1 f th O'round-wat rand th 



PEAT DEPO. IT •. OF KO. en; KO O.r TY. 191 

prin ipal un 1 r] 'jnO' . form tion i, marl. orne p at-mo. litt r 
can b obtained in the outh-central part of ection 22 in a tama­
rack marsh. 

A peat depo it in th south-central portion of se tion 23 has 
about % of its bulk b n lath the grol1nd-water 1 v 1. and re ts on 
th marl. Thi be I pr ad ver about 40 a re has an av rag 
thi lrue of 6 f t. and an av raO' tripping of 11Jt feet. The ma­
terial ha b n largel. formed from th O'ras e and edg ,and th 
quality is fair. The olor i a dark hocolate brown. 

Another old lak ba in which i now 0 upied by a 20-a re p at 
posit Ii in th outhw t of the north a t quart r of e tion 26. 

It also ha an av raO'e thiclrne of 6 f et, is fair in qualit and i, 
larO'ely d rived from th O'ra es and sedges. About one-eiO'hth of 
the material is abov th ground-water lvI, and the trippinO' i 1 
foot. The sub- oil i marl. 

TakiTIO' the d po. it. m ntjoned in th two pr eding paraO'raph 
toO'ether with tho ~ituated about th Barbee Lake a uffi ient 
amount of mat rial could ea ily be found to furnish a p at plant. 

t pI' S nt, ho\vever, tb tran port tion farilities ar not uitable 
for a plant of thi. kin], unle it would be very small and used to 
uppl the local d mand. 

Plain Town hip (331\., 6 E.).- shaH wand impure peat de­
po, it i found in . PV ral ~mall beds in the northw t,Dorth a t and 

uthw . t quarter of. etion 9. It has a vel' dark chocolate brown 
color. and ha ri .... inate:l. from the gra. ses . dO'. and ,,-e d. . Th 
orn, grow in 0' on its surfae . seem to do well. 

Lying almost entirely ben ath th 1 vel of the ground-wat r, and 
oriO'inatinO', larO'el from the phagnum mO ses i a bed of peat 
in th . outhwest quart r of s ction ] 6. Tb surface ov r d by thi. 
h d i. 45 acre . and the average thi knes for the 25 a r whi b 
ar n are t to the nt r j 21l/_ fpct. and for the remainder about 
3 fe t. The color ranO't?s h twe n m dium and dark hocolate 
brown. and the tripping, if peat mo. s litter and O're n mORS sal'. 
con id red, is nothing f l' tb d eper portion of the bed. Th 
gr en ~phaO'num mo t?s of the central portion form a sort of ar­
pet over tl, . urfare, an hay an averaO'e thirlme s of over 1 foot. 
Imm di t ly ben ath the. mo. se. i found a good quality of p at 
mos ]jtter, whi h ha. a d pth of e ral feet· and b neath tbi , 
the p at f leI, of ~ood flllalit.v. b !dn . peat plant built at thr 
w . t end of this d pOf;it. ... ould b v ry near thr Big Four Railr (1(l. 

Dr. . R. Barne . Profes or f Phy i logical Botany at the Uni­
rsity of hicago, examin d am pIes of the mosses growinO' on 
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the surfar f thi peat b d and found them to be a follows: 
Probably 90 p l' ent. of the. e mosse are Sphagn'l.//Ylt cy'rnbifoli'l.£m 
7 p l' nt. ~ phagnnm aCllminat'l.£m, while the rno t important of th 
l' maininO' form ar ·limacium ame1'i an'l.£?n, Cylindroth eCi'l.bm 

(PI' bably C. seduct'l'ix) Sm'ilc (probahly . e'l.£calypta ) and 
Dic1'anU?1t scopa1·i'Llm. 

Ext n ling w . t and a f ,,- d gore north fr m th xtr m outh-
rn nd of Little Eao-l Lak in all quart l' of sec·tion 35 and th 

e t rn half of 34, i a bed of p at cov rin 200 a 1'e. The qual­
it. f th materiai "rill averctU' fai'C' , and the 0101' i a dark hoco­
]a br wn, 'rh orio-in ha b n laro-ely fr m th es and 

\bout fonr-fifths of he material i~ beneath th 1 1 of th 
o-r und-wat l' and the tripping i fr m V~ t 1 f ot. The thi k­
n . map ) range. b tween 8 :md 13 j / 3 feet, an the ub- oiL 
are lao and and. 

Aroun 1 the" t nd north. ide of thi . am lak 301' sev ral 
larO' bodie. of peat. Th main on lie in the north ast north-
we t and outhw t quart r f ection 26 the uth a t of 27 
th northeast of 34 and the northwE'st of 3 . The material i of a 
m dium to a dark ho olate brown olor, an vari s from fair to 
0'0 d in quality. Th ntire ar a overed by these beel is, at lea t 
200 a re and th amount of trippino- 1. about 1 foot. Th d rj­
vation ha.'S b n. to a ('onsiel rA-bie extent, from the gra es and 
sedn' and th un erlyinO' be(l are marl and cla . 

About f nr-fifth. of th matf'rial is beneath the o-round-water 
level, thl1 leaving' th main part in a fre hand 100 condition. 
A gr at shrlnkaO'e of volume ",ill nntl011 ht dly n~u upon drain­
age. 

Occurrin on either side of th Tippecan E' Ri r. and follow­
ing its ou for about 2 miles. is a ('hain of p at b d in the 
northern half of ertion 2 the Routh", t, south a. t and north a t 
quarter of 21, th .outhwe , north w t and north a t of 22, and 
th . outh rn half of 15. These h ds rang betwe n fair and poor 
in quality and have a v ry dark rhocolate brown olor. About 
two-thirds of the mat rial j below th level of the .O'round-water. 
and th strippinl"> is 1 f ot. The rigin of the peat has been mostly 
fr m th o-ras. and ed~e, and thiR':i: dev lopment was in proO'ress 
wh n a gla jal lake mething like Tippe anoe Lake is at present 
xi ted, whf'r th se bed. now oc ur. The thickn ss (see map) of 

the beds, jJl av ragE' ahout 8 feet, an 1 th y r st. for the most 
part, upon a lay ub-soil. 

·See page 82. 
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Id lake ba in in th n rth I'n half of 
01 r f 

Th und rlyin o. formation i la. 
ub- il and orierinatiner from tho erra and 
at '~T hi h 0 UI'S in th nth a t quart I' f 

. Th c. rea overed i ab ut 45 a r . an 1 thr f;ound-
in er, gav , of 11, 12 and 15 f t. 'rh a very 
hrk 'ho lat hrt wn ani th qua]it. · 1. from poor Ab u 
on -half of th b J j abov th er1' und-water level 
piller 1. 1 f t. 

In tIl Houth ro half of, tjon 2, an tll s uthw st quart l' of 
33 are p \' ra l b (1. of pClat, ,,-h] ('h toer thr hay an xt nt, ea t and 
w t, of 1 mil, and an av rag width north and outh, of one-
ixth f a mil. Num ron i land 0 'ur in this d posit, au inO' 

a gr at variati n in thirkn ~ (f;e map) . Th )ualit. ,;:, of the ma­
t rial j ,' fr m poor to fair, and the orierin h 1 en, hiefiy, from 
th The olor i a v ry dark ho olat brown. 

f th b d i. abov the ground-\, ater lev 1 
trippin 1. 1 foot. The topo raphical po ition i that 

of an 1 O'la -ial lak ba in. 
Pntin' 'TOU, ?! hip (33 .V. !) E.).­

a'r . in th>. nth ~t quarter of rti n 4 th 
north rn half of 9 and the n l' hw t quart r of 10 i. a v ry dark 
chocolat br wn p at d po it. It]j R alm t ntir 1 
gronn l-wat I' J vel. and th amount f impurities j on id rabl . 
Th d rivation ha. b n from th 0'1' . (\, edO' and w ds. Th 
;tv l'!10' thi kn . s i not Vel' 2 f t. and th tripping 1 foot. Th 
un 1 1'lyiner formation i. <'1a:'. Th hio'111~v oxidiz d 'urfa e makes 
a fajr il f r ni on. an 1 ('orll. whi 'h ha b n rown on it suc­
(I full. 

Beginning in 1h outhea .. t quart r of etion 5 and extendinO' 
n rth a t thro11O'h th northeast f)uart r of the am e tion then 
throllg'h th a. t rn half of ;)2, th northw t quart l' of 33 th 
.outh a t f 29, the outhwe. t . . outh ru t and north a. t of 28 the 
northwest of 27. and to th .outhn t f 22, are v ral large be s 
of p at whi h will av rage on -fifth of a mil jn wjdth. The ma­
t rial is tw -thjrd. b neath th lev I of th O'r uno-water an 1 i de-

·See page 99 for the fu 1 value of th b tter portion of thi deposit. 

[13] 
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rived in part from sphagnum mo se and in part from grasses 
and edo- . It i , therefor, from fair to good in quality. The 
average thi -1m ( ee map) i rugh, and the stripping from 1/2 
to 1 foot. Th olor is a dark ho olate browTI, and the bottoms 
re t , principally, upon the lay. A very good quality of swamp 
gra o-row on the surface of the e deposits. Sin e the railroad 
faciliti are o-ood the material good and in ufficient amounts for 
operatin 0- a p at plant, the location will eventually become a de­
sirable one. 

Radiatino- from a mall glacial lake, in the southeast quarter of 
section 6 the outhwest of 5 the northeast of 7 and the northwest 
of 8, i a p at bed of about 100 a re which has a thickness of from 
4 to 15 f et ( ee map). The quality i very good, the material beino­
seven-ejo-hths beneath the ground-water lev I, and on quently in 
a very fre h ondition. The orio-in ha b en chiefl from the sphag­
num mo es, the tripping is very light, and the olor a medium 
chocolate brown. 

A deposit of similar material i found in th northw st and 
outheast quarter' of se tion 6. It covers about 90 acr ha a 

thickne. rano-in 0- between 6 and 15 f et and a trippino- of one­
third of a foot. It derivation is also from th phagnum mosses, 
and the 01 r jam dium hocolate brown. The quality is good, 
the material bing almo t all beneath the level of the ground-water 
and in a very pure condition. 

Prairie and Etna Townsltips (33 N. 4. and .5 E').-One of the 
largest and be t d po it , for ext nt and qualit in th State, Ii 
in the southern half of tion] 2 the northea t quarter of 14, th 
southea t of 23, the north a t of 26, th northea t northw. t and 
southeast of 25, and all qnarter of 13 and 24 Etna rrownship; and 
the. north 'a t and northwe t quarters of 31, and all quarter. of 30 
19 and 18, Prairi 'rown hip. It occupie what wa once the site 
or an old glacial lak bin. '1,1h part of th depo it 0 curring in 
sbction 18 Prairi Town hip ha originated laro-ely from th 
~phao-num mos s. These mo. es are at present growing upon th 
!;Ilrfa e of thi part of the d p it in abundance often attainino­
a th1 kne s of 11/2 f et. The remainder of this depo it, with excep­
tion of 10 or 15 a r ,her and th re, has b en derived, principally 
frOID grasse and dO'e. 

The phao-num mos: portion of the depo. it contain an excellent 
qualit of p at with an averao-e thirkn . s of 13 f t. In addition 
to thr havy overing of g-T' cn mo. s, it contains S . ral ff' t of a 
very good peat-m~ . Jitter. CODsid rable tamara k i found grow-
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ing upon tb urfa e of this peat, and tamarack 100' and tump. 
are found all thr u?'h th b d. The O'ras and edO'e portion of th 
bed, j. from a fair to a go d qualit but does not attn-in the thi k-
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11 ig. 7. Showing thickne es, where soundings were made, of peat beds in the 
\vestern part of Prairie and the eastern part of Etna townships, Kosci­
usko ounty. 

ness of the mo s part; nor is it 0 much beneath th level of the 
ground-water, thus ha ing b en oxidi7.ed to a gr ater extent by 
atmo pherlc conta t. 'lhe color of the moss portion i a medium 
cho olat brown and that of the gras and edge a dark cho olat 
brown, 'rhe trippinO' of the rno area is nothing, if the gre n 
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rno and p at-m . litter ar utiliz d; whil for the gras and edge 
urfa , it i about 1 foot. Th und d. in£)' formation i 'and. By 

f rtilizing, fair orn 'rop ar rai d on the more hallow part of 
th gras and. edge d po it. Hm· v r, one part, which in Iud 
mo t f tion 19, Prairi 'l'own hip, and i le ignat d on the map 
by th broken lin i aid to be worthle for crop . 

Th' part which includ s most of e tion 19, Prairie Township, 
presen a v r triking phenomena. It has a length of IV! miles, 
a width of on -half mile, and an altitude 10 feet reater than th 
adjacent be to the north, 'V t and outh. The thi kne s of thi 
bed, which makes up this low flat hill, i from 6 to 13 f et, whil 
that of the adja ent d po its to the ea t, we t and outh ran b­
tween 2 and 7 f et. This indi ates that the onditions necessary f r 
th preserving of the p at forming veg tation, were ither better, 
or else th a umulation took place, through a mu h longer period, 
or wa d idedly more rapid while it was going on. Becaus of th 
poor quality of the soil, and the general uniformity of the rat of 
growth for the gra e and edges upon these beds, where ondi­
tion of humidity are similar, the writer feels rea on ably certain 
that the la t hypothesis will not hold. Since the differen e in ele­
vati n between this hill and the lower beds to the east i only a few 
fe t it i po sible and ev n probable that the veg tation grew out 
v r thi part of the lake for a considerable length of time, whil 

none grew on the urfa of the remainder. In thi way a con i -
erable longer period of a umulation beneath the \ ter level would 
have n u d. A v rood illu tration of thj kin of an a -
cumulation occurs in se tions 3] and 32 (33 . 3 E. ) and 6 and 
5 (32 . 3 E.), in Marshall County. 

Because of the great amount of material, the good qualit~ and 
the good railway fa ilities the Pennsylvania Railroad almo t tourh­
in£)' the southern end of the deposit thi would b a plendid 10 a­
tion for a large peat plant. 

Etna Township (33 N., 4 E.J.- A peat bed having a 1 ngth of 1 
mile and a width rangin£)' between one-eighth and one-third of a 
mil li s in the south a t quarter of section 1 and the northern 
half of 12. This depo it is of a fair to good qualit. b inO' derived 
mainly from the phagnum mo. e and to a less extent from th 
gras es and sedge and having' 75 per cent. of its volume beneath 
the ground-wat r level) thus bein£)' little expo d to the atmo pheri 
oxidation. The color i a dark cho olate brown. Th tripping will 
average about 1 foot and th thic]mes (ee map ) 5 f t. 
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o up in what wa n 'e an old lake basin, and havilJg an ext nt 
of 35 acr ) i peat d p . it in the southern half of tion 10. Thi 
material, being d ri v d from the gras e, edg and weeds, ha in 0' 

an average thi kne of only 4 f et, and being only 1~ below th 
1 I of the ground-water, is hardly fair in quality. It olor i ' 
a dark hocolate brown and the stripping is 1V2 f et. 'rhe sur­
face of thl depo it h prov n to be a good oj! f r onion 0'1'0\, ing, 

'Iow IIIP 34 I ORTH, RANGES 5 6 Ar D 7 EAST, AND PART OF 4 E \ '1'. 

cott Township (34 N., 4 E.).- In . e tion 22, 23, ~4 25, 26 and 
27 are a number of mall p at beds, whi h, taken tobether, will 
over about 100 acres, The material found in th e be :U of a 

poor quality, being gen rally more or Ie s sandy, larg ly above th 
O'round-water level, and of very little thickness probably not aver­
aO'lng more than 2V~ feet. 1'he color is a very dark hocolate 
brown, the tripping rather heavy, and the derivation fro1D the 
gra ses sedges and" ds. Some of these beds are said to mak 
good corn and onion round. 

3 s-

"-

,\: , . . ' 
. \ .'? 

I () 

Fig. 'howing thicknesses, where soundings were made, of peat beds in the northern 
part of cott and the northwestern part of Jefferson townships, Kosciusko County. 

Scott and J eflm'son Townships (34 i\. 4: and 5 E.).- hxt nelinO' 
ea t and we t throuO'h the southern half of tion th n rth-
a t quart r of 10 th outhwe t of 2 and aU quarter of 12, ott 

TO\ n hip and 7 to the western half of Jeff r on Town hip, i a 
p at b d with a width varying from TIe-fourth to one-half of a 
mll. The peat of thi depo it found in th we tern half of . ction 
7 .J ff rson T wn. hip, all of se tion 12, and th a. t rn half of 11, 
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S ott Town hip, j largely of mo origin, of a good uality, and of 
a goo thi ·kness (see map), while th remainder i more shallow, 
and of a poor to fair quality. rrhe former portion i largely, or 
has b n re ently, below the ground-water level, while the latter i 
mainly above. The tripping i from 14 to 2 feet, and the sub-
oils are blue clay and sand. The color ranges between a medium 

and dark hocolate brown. With this large amount of material and 
good railwa facilities within 1Y2 miles to the north, the location 
would be uitable for the erection of a peat plant. However, the 
fertility of the surfa'e for onion and cabbage growing, makes the 
price of the farms far above the average for peat land. 

rfhe surfa e or stripping of the better portion of this deposit is 
a mu k, having undergone too much oxidation to be considered a 
peat. This stripping makes a splendid soil, especially where the 
sub-soil is clay, for onion and cabbage growing. Where the M -
Lachlan Bros. of Nappanee have added phosphate to this soil, the 
onion yield has be n as great as 800 bushels to the acre. The soil 
overlying the more shallow portions of this deposit is a black 
sandy loam. This has resulted by a further decomposition of the 
mu k, the organic material almost wholly pa sing off in the form 
of gase and the inorganic remaining. 

Jefle'rson Township (34 N., .5 E.).-Fifty acres of a poor and 
sandy quality of peat lie in the northwest quarter of section 29. 
The bed will not average over 1 foot in thickne s, is entirely abov 
the level of the ground-water, and is derived from the grasse, 
sedges and weeds. 

A p or quality of peat, very little better than that des ribe in 
the preceding paraO'raph, occurs in the north-central part of se -
tion 33 and the south-c ntral of 28. It is of a very dark hocolate 
brown color, has an average thi kne s of 2 feet, and i underlain 
by lay "nd and. The derivation is from the gra es, sedges and 
weeds. 

In a large depo it of muck and black andy loam which com­
prise mo t ofections 14 and] 5, are a number of 5 or 20-acr 
beds of a very dark cho olate brown peat. It will hardly averaO' 
fair in quality and seldom attai:qs a thi lmess of over 6 f et. Prob­
ably 75 per ent. of it is above the level of the O'round-water and 
the d ri ation has been from th grasses sedO'es and weds. Th 
main sub-soil is and clay occurring ov r limited areas. The sur­
f e i onsid red to be a very fair oil for onion growing. 

Th outhern nd of a rather larO'e body of peat 0 urring in 
Elkhart County is found in the northeast quarter of ertion 2, 
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and th northwe t of 1. Thi. will a raO'e 3 f et in d pth, ha () 
trippino- of IV::. fe t, and is thr -fourths above the 1 vel of the 

o-round-water. Th color i a dark (·hoc late brown. 
Van Buren Township (34 ~ ., 6' E.).- eupying an old O'la ial 

lak basin i a 10-a r b d of p at of goo quality immediately 
north of IVlilford in the outheast qnart I' of tion and the 

uthwe t of 9. It ha a medium ho olate brown olor and a thick­
n rangin b tw en 6 and 1 feet. Only one-twentieth of thE' 
mat rial i above the O'round-water level, and the "'tripping is al­
mo t nothing. Th mat rial ha been formed from th sphaenum 
mos es. 

Van Buren and Plain Townships (34 N. 6 a.nd 7 E.).- A u ces-
ion of peat bed~ xt nd north and south. from the nt r of se -

tion 7 throu hI. 19 20 30 29 31 and 32 Van Buren Town. hip, 
to the northprn part of 6 Plai.n ToWDsrup. The width ( ee map ) 
of thi hain ran from nothing to one-half a mil , and the thi k­
n s (ee map) of th beds is O'enerally small. Only in the d per 
portion could the mat rial be on idered fair in quality. Th 
trippin wHI averag 1112 feet and the color is a very dark hoc­

olat bI' wn. The d rivation has been mainly from th O'ra se 
sedge and, e ds and the ub-. oil 1. and. Th quality and shal­
lown of the e d po it make them rath l' impra ticable for a peat 
plant unle s it w uId be a very small one to upply the local de­
mand. Thi mat rial ould be paded out, dri d and burned in 
the rude form. 

On tb farm of William Paul and neiO'hbor. , in th outhwest 
quarter of section 23 and the northw t of 26 are 35 a l' s of a 
fair quality of material. The thi lrne s of the bed ranO'e between 
4 and 15 feet, and th trippinO' i l1f. f et. Fully four-fifths of 
the depo it i below th gr und-water level: and its color is a dark 
hocolate brown. Th I rivation ha h n from the and 

sedges. 
A peat depo it havinO' an averaO'e thi Ime. s of 5 f et and a 

quality varying betw n poor and fair lies in the outhwest quar­
ter of se tion 24. Its extent is 30 acres anel the strippinO' 1112 feet. 
About one-half of the material is bp.low the I vel of the O'round­
wat r and it oriO'in has b en principally, from the gra e and 
sed es. The color i a dark cho olate brown. 

Ext ndin aloDO' the southw~ tern shore of D wart Lake, in the 
. outhea t quart l' of ection 25 and thf> north a t of 36 i a b d of 
20 a res in extent. It ha, a thi.ckne. of 2 feet a strippinO' of 1112 
feet aDd i about three-fourths above the O'round-water level. The 
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material' hi O'hl)' xidir. d, from th 'nta·t \ ith th atm ph r 
and icon equ ntl, of poor quality. 

depo it, having a imilar qualit. ~f material and a thi !cne 
ranO'jnO' b tw en 2 an 6 f t 0 curs in th a t- ntral part of 
e tiol1 36. It al ha a v ry dark h olate bro·wn olor and i 

about thr -fourth abov th O'round-wat r 1 v 1. The surfa v-
(>r d by thi b d i about 4fl acres. 

Anoth l' b , ontaininO' a p or qualit, of mat rial an i havin_ 
a thickn of 1 or 2 feet. lies in the north ast quart r of se tion 
7 and th southw t of . Her, the urfac COy red i about 40 
acr the color i a v ry dark horolate bro·wn and th material 
i ntirely above th lev 1 of tb ground-water. Th d rivati n 
ha b en from the gra e. and s if)' . and th underlyinO' forma­
tion j and. 

Turkey Cree7~ Township (.34 N., 7 E.J .- bout 17 a res of a fair 
fInality of p at ext neL a tward fr m the northea. torn l' of 

ewart Lake in th a t-central portion of e tion O. The ma­
terial ha been formed from the O'rasses and sedD' s and is about 
flv - ixths ben ath th round-water level thus being in a rather 
fr h ondition. and having a fair quality. The thi 1m s of th 
bed varies betw n 5 and 14 feet and th tri ping is about 1 foot. 
The olor j a dark cho olate brown. 

In th sou hw t qu:ut r of tion 29 i. a 45-a re depo it hav-
ing its oriO'in larrrely, from the gras es and sedge. and a thiJme . 
(see map ) ranO'inn- b tw n 4 and 21~A feet. The 01 r of th 
mat rial i a dark hoco] t brown, and th quality is fr m fair to 

o d. The . tripping j 1 foot, and 75 per cent. of th b d is b -
neath tb ",round-\\ at T ] v L uf6 !;i nt mat rial -an b obtain d 
fr m tbj b d to . upply amaH p at plant. 

A ri of peat dep it. having their b D'inninO' in the outhw. t 
quart r f ti n xt nd southward through th n r hwc , 
.outbw st and south ast quarters f 17 th outhw t of 16, and 
into the northern half f 21. The b Is cov r about . 00 a re . 

• and have an av rage tbi kn . (8 e map) of 3 or 4 fe t. Th 0101' 
j from a medium t a ark hocolat brown and th origin ha 
b n chi fly from th O'ra. sand sedg hut to . om xt nt from 
the phaO'Dum rno e. E p cially ha it br n from th latt r in thE' 
p rtions over d b, th tamarack tree . an i it is in the places 
that tb thi -1m i at its maximum ano the quality th b t. The 
quality rang b tw n poor and O'ood thr poor r mat rial being 
found where the d posit is shallow ::t.nd larO'ely if not entirely 
above the lev I of the ground-water. The ~trippinO' will averag 
1* feet. 
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'I ntaininO' ·lay in pIa· ,and harell. av raging fair in quali y 
i1:; a p at b d in th uth ast quarter of e tion 27, and the n rth-
ast of 4. The thi '1m s of this d posit will a ra' 6 fe t an 1 

the surfa e over d i 60 ere . The 0101' of th material is a dark 
·h col ate brown, and it d rivation has b en from the gras es and 
" dge. Ab ut on -half i above the ground-water 1 vel, and th 
. tripping rang b tw n lA. and 2 feet. Onion whi h hay be n 

rown on th urfa . f thi depo it ar said to do well. 
A good quality of peat derived largely from the gra e an 1 
dge 0 ur in th outhwe t quarter of e tion 36. Its xt nt 

on i t of 1'" a I' ,and the thiekne (e map) of th b d i on­
iderably abov the av ra . Full. t, -thir of the material i. 

ben ath the 1 v 1 of th ground-water tIll 1 aving th larO' r por-
tion in a v ry f1' h ndition. Th derivati n ha b n from the 
O'ra and dg and th 0101' i. a m hum to a lark -hoeolat 
brown. 'Ih strippinO' ha an a rag' thi<.:kne of about 1 foot 
an th topoO'raphi al p ition i \\-hat \Va n th ext n ion f 
the mall gla -ial lake, whi h the d 0 it urround. 

o up inO' what v as on e the ext n ion of Wawa ee Lake to th 
outhwar I i a 60-a re bed f p at in th a t-e ntral part of 

ti n 26, an 1 the northw t, the southw t and outheast quarter 
of edion 2-. Thi material has a dark ho olate brown 0101' 

an 1 rang in luality b twe n poor and fair a lar portion beinO' 
m re l' 1 marly. The av rag thi lale j Y:~ f t and the 
trippinO' i lY~ f t. Al ut four-fifth f th mat rial is blow 

the ground-water 1 1 an the und rlying formation i marl. 
This material ha originat d mainl from th gra e and dO' . . 

A p at b havinO' an averaa' thi Ime ( map) of Y2 f t 
and an xt nt of 150 a re border th n rth a torn r of Wawa-

Lak in th outhern half of tion 1]. The mat rial ha a 
lark eho olat brown 1 I' and i deri-<; d from the O'ra e and 
edges. Th luality is fair and th and and marl. 
bout 75 p I' nt. of thi d po it i. b n a h th 1 v 1 of th round­

wat r, and th . tripping range b tw n JjJ and 1 f t. 
Th larO' t and rno t 1m rtant] po, it about ,Vawa Lak i.:: 

locat d in th northw t an ~ outhw t qnart rs of eetion 3 all 
quart I' f 4 th n rth rn half f 9 and the north"v t quart I' 

flO. Th urfa I' d i 300 a re an th amount of trip-
pinO' will av rag 1 f ot. Th rivati n of th material is about 
on -fourth from pbaO'nnm mOR, • an thr -fourth, from gra 
and Mo t f th mo. p at is bpn nth th groun I-water 
]pv I, thu 1 ing fr "h and f a poor flualit.\' whi1 thr gra., ann 



20"", REPORT OF TATE GEOLOGIST. 

edge variety j , larg ly above the water-level, and i only of a fair 
4.uality. rrh· ('0101' rang from a medium chocolate brown, for the 
rno variety, to a dark chocolate brown, for the gra s and sedge 
kind. The thi ·kne of the rno s portion will average more than 
1 feet, \ hile that of th gra and sedge i only about four feet. 
Clay seems to be the prin ·ipal underlying formation. 

A 300-a re mixture of peat and muck beds lie in the south we t 
quarter of section 1, the southeast, southwest and northwest of 2, 
and the northeast of 3. rrhe peat will not average fair in quality, 
and the a erag thidme s of the beds in only 2V2 f et. '"1 he 0101' 

is a v ry dark chocolate brown and the average stripping is 114 
feet. Probably three-fourths of the depo its are above the ground­
water Ie el, and the origin of the material i from "-he grasses and 
sedges. 

In the northeast quarter of ction 1 are 15 acres of a poor qual­
ity of p at. The thickness only averages 2 feet, and onsiderable 
clay is asso iated with the mat rial. Imost th ntire deposit is 
above the ground-water level, and the color i a very dark chocolate 
brown. rrh trippinO' i about 1 foot, and the ub- oil is clay. 

In all the congre sional and ei viI townships of thi county may 
be found small depo its of peat that are not described in this report. 

om f the e, whi·h ontain from 3 to 12 acres, eould very w 11 
be utilized by spading the material out in the crude condition, pil­
ing it up to dry in the summer atmosphere and then hauling it to 
the wood house before it has had a chan e t ) ab orb the fall rains. 
Even in this condition the peat wBI produce a warmer fire than 
wood and will hold a fire longer. 

WABASH COUNTY. 

Thi ounty lies south of Ko iu ko and north of Grant ounty. 
For amount and quality of peat, it is of little importance. Th 
only d po its worth taking into on ideration are those oc urring 
in Plea ant Township. 

Pleasant Town hip (29 and 30 N., 5 and 6 E.).- Where an old 
glacial lak ba 'in once exi ted, in the northeast quarter of ectioD 
32 (30 N. E. ) are 50 acres of a fair quality of peat. ince 
the tbickn i 12 feet on the av rage, and the material i largely 
b neath the ground-water level, the depo it i in a fre h condition. 
The gra and sedges hav been th main ource of oriO'in, and 
the olor is a dark chocolat brown. 1arl omprises the und rlying 
bed and the tripping i 1 foot. 
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po it f 40 a r with an av rag thi lme of 4 f et 
found in th D rtheast quarter of tioD 31 (30 N., 6 E.). Eight 
per ent. of thi bed is abo e the ground-water lev 1 and h trip­
ping i 1 foot. The material ha b n derived from th grasse 
and s dge and th olor i. a dark cho olate brown. 

urrounding the Twin Lak s and extending northwest from th e 
1 mile i a deposit ntaining a fair qualit. of material. It ha an 
xtent of 65 a res a thi 1m of 3 fe t on th av rag and i. f ur-

fifths above the ground-wat r I vel. Th trippin i 1 foot and th 
underlying formation i marl. The material has had its sour 
mainly from th O'ra es and sed ('f • 

Depo its coverinO' an area of 30 a rr. Jip. about Flora and Luk n 
Lakes, in ctions 11 and 14 (29 N. 6 h.). AlthouO'h the beds are 
hallow ov r one-half of the material 0 ur b n ath the ground­

water level th IS givinO' a quality whi h will averaO' fair. As in 
the cas with all of the deposits of thi ounty th mat rial ha. 
oriO'inat d, for th most part, from t gra. . and dO's . dark 
ho olate brown is the predominatinD' o]or. 

AlonO' ilv r r k,.in the outhern half of. tion (29 N. 
E.), are 50 a res of a poor quality of mat rial. Th averaO'e thi k­
ness of the bed is 214 fe t, and the stripping is almo t entir ly 
abov the QTound-water level. The e onditi n hav p rmitted al­
mo t a ornplet decompo ition from atmo nheric conta t and a 
comparativel, larO'e amount of mingling with the and whi h i 
the sub oil. The grass and Cl.ge are th prin ipal our e of 
origin, and th olor i a dark hocolate brown. 

Other beds of 15 OJ; 20 acre. 0 ur in thi ount., and will b of 
orne importance for the home onsumption. 1\110 t of th arc · 

of the gra and edg ori lrin , are hall wand larO' 1)' above the 
O'r und-wat r I v 1. but in orne th qualit j. fair and th material 
is in a fresh ('ondition. This n Etion is alway found wh re the 
bed is ben ath th ground-wat r I vel. 

l\1LAIVrr COUNTY. 

o urring w t of Wabash and ast of ounty i l\1:iami 
ounty, With xC' ption f -om mall d po i alon 0' the Waba h 

Riv r, the' p at i. nnn d to the two northern tier. of onO'res-
sional to·wn hip. 

Within the ci limit of Peru ar several mall peat depo. it . 
f 15 or 20 a res that wnl average fair in quality. These are about 

one-half ben ath th round-water level and rang b tween 2 and 
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MIAMI COUNTY. 
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10 feet in thi kn " with 3:Yj or 4 feet as an average. The deriva­
tion has be n from the grasses and sedges, and the color is a very 
dark cho olate brown. A very few similar depo its 0 ur both east 
and we t of P ru, along thi arne river. 

In the ouih rn half of ection 26 (29 .. " 4 E.), are 125 acres 
of a medium ho olate brown peat, The bed is over d with tam­
arack trees and ontains orne of the phagnum mosses from which 
the material ha bad its origin. Since the bed is almost wholly 
b neath the ground-water lev 1, the peat is very fre h and is of a 
0' od quality. The strippinO' is very light, and the sub-soil is a 
blue cla. An old gla ial lake basin on e occupied the same topo­
graphi al po ition. A good (].uality of peat mo s litter makes up 
a larO' portion of the upper 2 feet of this bed. 

ov rinO' about 70 acre with its material mo tly above the 
ground-water level, is a depo it in the north-central part of section 
21 (29 . 4 E.). It also has the gras and edO'e origin, and rests 
upon th and. For quality it ranks somewhat less than fair, The 
thi kne. i very low. A similar clepo it of 20 acres lies in the 
southea t quarter of section 16 (29 .~ 4 E.). 

A fair d po it of p at, occurring partly in Miami and partly in 
Cass ounty is found in sections 2 and 3 (29 N., 3 E.). The ex­
tent i 100 a r ,and the thickne ~ ill average 21/:., feet. Grasses 
and s d 8 hav b n th hi f sour e of oriO'in and th 0101' 
is a dark hocolate brown. Th amount and quality of material 
in thi. d po it wonld only pay h re it i. tak n out and 1 d in 
tbe cruel ondi ion, for 1 cal 'on. umpti n. 

A number of th r d r it. f 1, r 20 a I' S, 80m of which 
will avrrag fair in qnnlity. orC'lIr in thr. two tif'l'. of (·ongl'C'. ­
.. ional to\Yn. hir~. ~q (mel. () North. 

F'( IJ/I () (' TL\l'l' r. 

Fult II unty. ",\<-hl ,·h li ps ,'oath ()f l\larshall. " ' f' . t [iami. 
Waba hand Ko iusko north of liami and and a t of u­
la ki ranks b tween the poor and m dium counti of n rth · rn In­
diana in it amount of peat. Tb main depo it ar found a. t 
of kron in the vicinity of Rock Lake ; aroun outh lVlud Lak 
in the outll rn part f the ount, r : at the south a t rn nd of 
M~anitou Lakl'l' west of Ro h t r along' nIna re k' 211z mjl s 
northwe t of 1 ulton along Grrt, an 1\fill r k in Wayne town-
hip, and on mil north or K W ' nna. Be id s the ed m ntioned 

th rf are probn bly no others of more than 50 acres. 
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rrow lliP 31 NOR'rIl, RANGE 1, 2, A fn 3, A · n PART OF 4 EAS'l'. 

Newcastle Town 'hip (31 i ., :1 and 4 E.).- Th p at b ds of this 
civil tOVi 1) 'hip ar mall ry f w being 0 er 25 a '1' , in ext nt. 
The peat is almost all d rived from th gra and dges, with 
the ex eption of a f w b in v ry m n tamara·k and mos 
m:Hshes. 

Richland 110wnship (31 'f\T., 2 and 3 E.).- In thi to~ nship the 
d pO it are very imilar in ize and quality to tho e in New astle 
township. Onl two will th refor re 'eiv pe ial onsiderati n. 
One of these i found in the north a t quarter of ction 32, the 
southwest quart r of 2 , and the northwe t quarter of 33. In an 
area of 140 acres there are about 90 a res of peat, mor or Ie . 
eparat d by high 0Tound. The thi Lm of th b d rang from 

1 to 5 feet, an th tripping is about 1 foot. The quality rang s 
from poor to fair, tll better portion bing ver fibr us and on­
taining larg blad of gra s. 'l'he 0101' is a v ry dark brown, 
and the urfa is overed by a growth of gras ,s dges and cot­
tonwood. The b 1 rests upon a andy ub oil, and 0 cupie an 
old lak ba in. About one-half of th d po it i above the level of 
the water. 

l'h . ond bed, onsisting of about 40 a re , i 10 ated in the 
central part of section 8, and in numerous small pockets separated 
by the high r ground. It has an averag thickn of 2 feet, and 
a stripping of 1 foot. It is derived largely from the gras es and 

dges I' ts upon a and bottom and i almo t wholly above th 
water level. The quality of th ~ material is hardly fair. 

Attbbeena1lbbee Township (31 N. 1 E.).- With the x eption of 
the peat b ds in th s uthwe t quarter of tion 11 the northwest 
and southwe t of 22 and the northeast of 21, the d po its of Aub­
beenaubb town hip ar mall, -hallow and po r in quality. Th 
former bed ontain about 70 a I' , pI' adiTIO' over an ar a of 
about 110 a r . The averaO'e thickness is 21/2 feet, and the trip­
ping 1 foot. rrhe d po it i - 1arg 1y above the 1 vel f the wat r 
and has a and, ub oil. It is rleriv d from h O'r and dges, 
oeing about equally divided between p or and fair in qualit , Th 
deposit in e tiOD 21 and 22 cover ab ut 70 a re , interrupted 
more or Ie by high ground. It ha an av raO' thiclm of 41/s 
f<:et, a maximum of 13 f t. a trippinO' of ne-half foot and is 
3 bout half above the lev I of the water. It range in olor from a 
dark to a very dark ho olate brown i d riv d from the mo 
and grasse and r t. upon a , andy, ub. oil. The quality vari 
betw n fair and god. 
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Tow_ HIP 30 ·ORTll, IiA TGES 1, ,3, 4, AND PART OF 5 EA T. 

II8m'y Township (30 N., 4 and' .5 E.) .- 'J.'he a tern portion of 
this civil o"\Vll hip ontains th largest and be t peat beds of Fulton 
C;nmty. These b d Ii arOUD Rock, Mud and ummit Lakes. 
Th yare located in Id lak ba in , and being almo t wholly de­
rived from the phagnum rno s, ar of excellent quality. The 
portion of the depo it whi h xtends, outh a t from Ro k Lake 
throuO'h the outhw t uarter of e tion 21. the north a t and 

7 q 

..... . ~. lb . '\~ " 
. ~ ~ ~'. -:,( . ..y. .' , ' 
~ '1)",), ,'? ~ , 

.. 
~ .~ ~. 
-Y.... 1 :Y ' 
• ''(Y 

.-Y. 
~ 

10 

Fig. 9. Showin thi kn s, where soundings w rc made, of peat beds in 
the vicinity of Rock Lake. 

outh a t of 2 , the northw t and onthw st of 27, and the north­
entral portion of 34, ha an extent of 250 acres; the average 

thi kness being 6 fe t with a maximum of mor than 15 feet. The 
olor range between a light and dark ho olate brown. Th 
tripping is from one-fourth to on foot, and about one-third of 

the bed i above the ground-water level. About 60 a r of thi 
depo it is cov red with tamarack the r mainder with cottonwood 
gra es, edo-e and weeds. In the tamarack portions, on id r­
able peat mo s an be found. 

Extending we t and southwe t from Ro Ie Lake ar 300 acre 
of peat whi h are situated in the n l'thea t an i northw t quart rs 
of se tion 20. These will likely av rage 12 fe t in thi kness with 
a very light trippinO' and r almo t ntir 1, d rived from the 
phagnum rno es. Jot mol' than one- nth of the bed is abov 

the lev 1 of the wat r and the quality ranks among the best in 
th tat of Indiana. Also pres nt in thi , marsh ar large quan­
titi s of pe~t 111 that would h v r.r nitabl f r table litter. 

[141 



~10 ImrOHT OF TATE nE LO.T T . 

The gr n mos e are pr nt in n iderabl abllndanc , and 
would b very valuabl for nur erymen. In makiner the sound­
iner in this marsh, mu h diffi ulty was experien ed in 0' tting the 
15-foot sounding auger down, on ac ount of the tamarack logs 
and roots, and in a number of places the writer was unable to 
reach the bottom at a depth of 15 f et. The material is in a 
rather loose condition and will 0 llPY mu h Ie s pac when thr 
wat r i. drained off . 
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Fig. lU. tlhowing tbicknesses, where so un lings were made, of peat b ds in 
the southeastern part of Henry to\"Dship, Fulton County. 

Around Summit Lake in th northw st and outhwe t quarters 
of se tion 2 , the south a t, the northeast and northwest of 29, 
and the uthw t and outh ast of 20 ar about 100 a re of 
peat, with an av rage thi kne of 7 or feet and a maximum of 
over 15 feet. Fully seven-eighths of thi material is below ground­
water level, and cons quently i in a very in ompact ondition. 

on iderable shrinkage must be con. idered in determining the 
exact amount. 

A small tamarack mar h containing a deposit of peat of about 
10 acres is found in the north we t quarter of ection 34. The 
quality of the material i good, the average thickness several feet 
and the stripping light. 
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In the north a t quarter of thi ame e tion is a rather poor 
depo it of peat of about 30 acres, whi h will not average over 
1Y2 feet in thiclm s with a tripping of 1 foot. It has been de­
rived from th ra, and is almo t entirel above the ground­
water level. Two other imilar d posit with exten of about 20 
acre each are found in th northw. t quarter of thi ame e tion. 

In the outh\\". t quart l' of e tion ,,4, th outhea t of 23, the 
northwe t of 25 and th north a t of 26 is a bed of peat consist­
ing of about 50 a re but frequ ntly interrupted b high ground. 
It ha an averaO' thi 1m of 2 f et and a trippinO' of 1Y2 feet· 
it 0101' is a v ry darl- brown and it i larO' ly derived from th 
O'ra e and ed Th quality will hardl average good and 
th bed in man, places r t upon marl. rrhe upper portion of 
thi b 1 1. \' 11 d c mp d in a larO'e number of pIa e and rais 
very 0 d '1' P of the blue O'ra R. Thi. furni h an exe 1] nt pa. -
ture for attl. 

Rochester Town hip (30 N . 2 aJl(l 3 E.).- . we advan e west­
ward no 0 her workabl d posit i found until we rea h th outh-
a. t e 10' of 1anitan Lak . in th . outhwe. t quarter of tion 14 

th outh a t and . uthw t of 15 the northw t and outhwest 
of 2. and th north a t northwe t and southeast of 22. This i 
a bed f 250 a'r ,with a thi kne. of about 8 f et on the averag 
thoncrh many pIa e have a thickn of more than 13 feet. Prob­
ably not more than one-fifteenth of thi d p it j abo e the 1 v 1 of 
th O'round-wat l' and ron equently it is in a v ry 100 onditon so 
that mn h ttlinO' \ ill take place after draining. The 01 I' varie:l 
fr m a v ry dark eho olate to a medium ho('olat brown' the 
mat rift1 i 10riv partly from th gra. Rf'. an(l . (lg :1n 1 part1. 
('rom . 'phaO'num moss. 

T\ 0 miles we t of Ro he t l' in the uthea t and outbwest 
quarter. of ~ rti n 1 ar about 60 ;Jrrrs (If a v 1'y dark ho olat 
hl'O\\,l1 p ai, leriv (1 from the ,....l'[I..~(.. nun ",e 19rs ((lH1 of a fail' 
lua1it)-. 'I'he I (1 lUIS (Ill (IV rage f h i kn ss 0 F: feet::ln l r ts 11 

a and ub- il an 1 na a bout 1 foot of strippin. The bed i 
more than one-half above the level of the ground-water. 

A bed, with an extent of ] 00 acre and an av raO' thickne .. 
of 5 feet i 10 at d in th north a t and south a t quarters of 
ection 2, and in th north- entral portion of 11. bout one-half 

of th depo it j above tb ] vel of the wat 1', the trjppinO' i ] 
f ot and th . ub- oil i . and. Th derivation i fr m the grasses 
an edO'., and the quality i fair. 

A 60-acre bed of peat i fonnd in the sonthw t quarter of sec-

., 
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tion 2, the northwest of 11 th north a t flO, and th outhea t 
f 3. The av raO' thickn . i about 21/2 feet with a maximum 

of more than 13 feet, and a tripping of 1 foot . The material is 
of a v ry dark brown color r ts upon a sandy sub-soil, and i de­
rived from the ras es and dO'. It range between poor and 
fair in quality. The decompo d urface male a fair oil for 
pasture. 

About one mil w t in the southwest quart r of e tion 4 the 
outh a t of 5, the northea t of 8 and th northwest of 9 i a 100. 

a re extent of peat, with an averaO'e thi kne of 2 fe t about 
1 foot of strippinO' and a very dark hocolate brown olor. About 
hree-f urth of the b d is above th 1 vel of the water; the bottom 

r st upon and, and th quality j hardly fair. It i. derived from 
the gra es and sedges. 

300-acre peat depo it, whi h is sandy, v ry mn h cut "np by 
the higher ground and i below the averaO' in quality i fonn~1 

alonO' Mud Creek in the northern half of se tion 17 ea h quarter 
of 16, the we t rn half of 21, and the ea tern half of 20. Th 
averaO'e thi kness is about 3 feet and the maximum more than 13 
feet. The color i. a very dark cho olate brown, the strippinG' 1 
f00t and the ub- oil i sand; the d rivation of the material is 
from the gra es and sedge. The de ompo ed 11rfa e has formed 
a fair soil for pa turing. A workabl amount of peat for a larg 
plant ould probably be fonnd in this deposit. 

One-fourth mile east of Mud Creek in th northea t quart r 
of tion 15 ar som 50 a res of peat rath r low in thi lmes 
having a very dark chocolate brown color, and being mostly of 
a poor quality. Like the preceding deposit, it i deriv d larO' I, 
from th ra sand sedD'es and I' ts upon a sand. ub oil. It i 
also said to b a fair pasture and corn land, and is situated in a 
hasin of an old lake. 

Union Town hip (30 N., 1 E.).-In the ivil township of Union 
the only depo it that would be workable is found 1 mile north of 
Kewanna in the northwest qnarter of section 22 and the north­
east quarter of 21. It has an average thi kness of 7 feet and a 
maximum of more than 15 feet, while the stripping is about 1f2 
foot. One-third of the material is above the level of the water. 
The color is from a dark to a medium hocolate brown the deriva-
tion being from th phagnnm mosses. 
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TOWN HIP 29 NORTll, Ri\. GE 1, 2 Ar. D P RT OF 3 EAST. 

Wayne Town hip (29 tv'. 1 E.).- The main p at b d.s of th ivil 
town hip of Wayn are fund alonO' Grass and Mill re ks. Th 
form r d po it omm n e in . ,·tion 5 and extend a t for s veral 
mil , th n outhea t to a point % of a mile northea t of Mt. 
V rnon. Thi deposit 0 ur only a pockets in the high r O'round, 
and i generally very hallow, not averaO'ing over IV:;. feet in 
thi kn . The maximum thickne s is probably 6 feet. The qual­
ity i generally poor considerabl sand being mixed with the ma­
terial, and the upper foot being very much decomposed. It is 
almo t ntirely above the level of the water, and the stripping is 
rather h avy. Th d rivation has been largely from the gra es 
and the edges an th urface is de ompo ed into a fair oil for 
pasture. The Mill r ek b d is similar to th other in almo t all 
respect and j found more or Ie s throughout the extent of thi 
tream in the township. 

Libe1rty Township (29 N., 2 and 3 E.).- About 2V2 miles north­
,vest of Fulton are 200 a re of peat eparated into rather small 
pat hes by the hiO'her ground. The beds will probably average 4 
f t in thic]rne , and in many pIa e attain more than 13 fe t. 
The trippinO' i 1 foot and fully one-half of the bed i above the 
1 v 1 of ground-wat r. The quality will average almost fair 
th peat havin 0' a fibrou t xture and the blades of O'ras bing 
v r pronoun ed. Th b. t portion of the depo it is in the south-
rn third of th bed wh re the thi. kness will probably av rage 9 

f t. Th color i a v ry dark hocolate browD, and the sub oil i 
and. Th derivation of the material i mo tly gra s. The surface 

ov r d ith a fair pa ture gras . 
About 4 mil s northeast of th town of Fulton in the southwe t 

quarter of . tion 8 and th northw t quart r of 17 i a bed of 
p at containing about 30 a r . and of a fair quality' it thi kne . 
j 5 feet and it 0] r a v ry dark brown. It ha about 1 foot 
f tripping and j about one-half abov the gr un I-water level. 

Thi d po it "ould not be of suffi i nt si7; x ept for a plant of 
po ibl:v 30 ton output. 

The ~:tent of th p it about Torth ann outh l\1ud Lake 
will aO'gr O'ate 500 acres, 100 f whi .h are found in the outhwest 
quarter of . ection 10. th n rth",est and southwest of 15 and th 
northeast and outh a t of 16· 200 in the northwe t southw t. 
Dorthea. t and outh a. t of 17, and the southwe of 16· and 200 
01101' jn the southw . t and southeast of 21 and tb southwest of 22. 
Th thick-ne. s, whi 'h will average 6 feet, i in man, place mor 
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than 13 feet. The stripping j one-half foot, and about one-twelfth 
of the bed is above the ground-water level. Since such a large 
portion of the deposit is beneath the water level it is very loose and 
will contract greatly upon the drainage of the bed. The material 
is largely derived from the grasses and sedges, and is of a fair 
quality. 'l'hese beds re t in many places upon the marl and sand 
and are located in what wa previously a greater extent of the 
:Mud Lakes. The 10 ation is o-ood for a laro-e peat plant, there 
being an abundance of the material a limited amount of wood in 
this locality, and a railroad near the south end of the beds. 

One-half mile east of South l\1ud Lake in the southeast quarter 
of section 15 and the northeast of 22, are 50 acres of a rather poor 
quality of peat, which ha a very dark chocolate brown color. The 
b d ha an average thi kne of 2;~ feet, and i largely above the 
o-round-water level. It ha a stripping of 1 foot and rests upon 
a sandy sub- oil. It ha been derived from the gra ses and sedges, 
and, at pre ent, makes a fair pa ture oil. 

One-half mile outh in the northeast quart r of section 27, i 
a peat bed of 40 R res, having an average thi Ime s of about 3 feet, 
a tripping of 1 foot, and lyino- about one-half above the lev 1 
of th o-round-water. It re ts upon the and and the quality is 
about equally niyid d between a poor and fair. The olor i a 
very dark cho olat brown the derivation having been from the 
gra ses and sedges. 

In the south a t quarter of the same se tion is a good bed of 
p at whi h ha been d rived from the phagnum mosses. It is 
now cered with tamara k consists of orne 30 a('r. ha an 
av rao' thic]m. s of 4 feet and a light stripping. 

Num r us mall deposits are found in thi ounty that hay 
not been mentioned on the e page but whi h will serve v ry well 
for individual u e esp cla11), where one chooses to pade out hi 
own at all 1 hnrn it in the ('rune nditj()l1. ~ or this pllrpo the 
('onsum r will find the p at of thf' tamara k and huckl b rry 
marshe mo t satisfactory but can get a fair fire from he peat of 
the grass mar h s. 

AS COUNTY. 

Ca s County lie outh of Fulton and a t of l\1iami ount. Of 
the pat-bearing countie it is the lea t important. 

In addition to the depo. it, whi h 0 curs in both flami and Cas 
Counti an 1 is ~ crib d on page 206, very fe, are found of 
suffi ient siz to justify the erection of ven a mall peat plant. 
A deposit of about 40 acres lies in section 22 (2H N., 3 W. ). It 
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hallmvne and larg part of material above the ground-water 
] v 1 O'jv a quality hardly averagjug fir. The origin has been 
from th O'ras e. an 1 pdge, , and th olor is a very dark chocolate 
brown. 

fAR HALL COUNTY. 

:lVIarshall COUDt~ Ii s in the middlc p rtion of the econd tier 
of counti from the north boundary of the State. It is outh of 

t. J 0 eph Count. , west of Elkhart and Kosciusko, north of Ful­
ton and ea t of Starke and Laporte. It contains numerous peat beds 
of economic importance, and a few, whi h rank among the best of 
the State. 

MARSI-IALL COUNTY. 

Ll:CttW 
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PART OF 'fow l1lP ' 34 AND 35 NOR'l' H AND H GE 1 2, :3 A D 

PART OF 4 E i T. 

German Township (34 and 35 A., 3 Q.nd 4 E.).- A fail' quality 
f peat lie in the eastern half of ction:"'3 and the w t rn part 

of 24 (' 5 ., 3 E. ) . The xtent is 20 a l'e , the thi kne about 3 
feet, and 50 p r cent. of the material is abo e the 1 vel of th 
ground-water. Th ,hi f source of origin ha been th gra and 

dges, and the 'olor is a dark eho olate brown. The tripping 
i 1lh feet. 

In the eastern half of section 8 (34 N., 3 E. ) , is a bed of peat, 
having a length of one-half of a mile, and a width of one- icrhth 
f a mile. Since one-third of th material i above the ground­

water level and the bed i hallow (see map ) the quality will 
hardly averag fair. The tripping is about 1. foot, and th und 1'-

1 ing bed is and. Tamara k and maple tree , gra ses and edge 
grow upon the urfa e. 

o 'curring in an old lake ba in i a peat bed in th outhwest 
quart I' of se tion 2, the south a t of 3, the east rn half of 10, all 
quarter of 11, and the northern half of 14 (34 N. , 3 E. ) . rfhi 
bed being fully half above the ground-water level, derived from 
the gra ses and sedge, and mixed omewhat with the underlying 
bed of sand, is of a fair quality. It has a very dark chocolate 
brown olor, a sandy sub-soil, and a stripping of 1 lj~ fe t. Th 
trippin . i larg ly a black sandy loam, which i a fair oil for 

pa ture gra . 'lhe deposit is very mu h di e ted by the higher 
ground. 

Gm'man and B01lrbon Townships.- Along Yellow River in se...,­
tions 19, 20, 21, 2 , 29 and 30 (34 ,,4 E.), are a number of peat 
beds, which, taken altoaeth r will ov r about 250 a res. About 
50 acres of th e deposit ar of a good quality, while the r -
mainder i poor. Gras sedges and weeds have b en the main 
ources of origin, and the color i a v ry dark cho olate brown. 

Pra tically all of th poorer portion are above the ground-wat r 
lev I, and about half of th b tter. The rippin a i VA feet and 
the thi Ime s rang etween 2 and 15 fe t fe t b iU(7 an average. 
Clay an and make up the ub- trata. 

Connected by a narrow n k to a depo it that Ii on the ea. t 
ide of the Lake of th W ods i an important p at bed, oc. upy­

ing a portion of the outhw t quart r of e tion 8, th northw t 
of 17, and all quarters of 1 (34 . 3 E. ) . With two-thirds of 
th material b n ath the ground-wat r lev 1. and the d rivation 
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larg ly from th . phaO'Dum mo,' thi d :>po it i a a \ hole, of 
a good quality. A dense O'rowth of tamarack and maple trees and 
hu kleberr bu hes COy I' the surface. The '0101' of the material 
ranges bet een a mediuJD and dark chocolate brown, and the 
thickness (see map) ha a good averaO'e. The trippinO' is light, 
and the underlying formation sand. Large bodie of peat mo 
litter occur in the upp I' part of the bed. The quality of the 
material, the extent of thL bed, and its geoO'raphi"al I' lation to 
oth r important depo it , which will be de rib d in the subse­
quent paraO'raphs giv s thi~ d po it ODe of th mo t important 
places among the peat beds of this county. 

The deposit on the east side of the IJake 9f the Woods, although 
havinO' a greater area than the one ju. t described, is -of much 
less importance b au e of its inf rior qualit reater hallownes 
and hiO'her degr of oxidation. It occupies the northea t quarter 
of section 7 th northwest of 8, each of the quarters of 5 and th 
northeast of 6 (34 ., 3 E.). AlonO' it north rn boundary it 
grad s into some ext n ive bla k \ andy loam muck and peat beds 
which cover several sections. In the northeast quarter of section 
7 and the northwe. t of 8 the bed has a thickness (see map) rang­
ing between 6 and 13 feet, and a fair quality; but the remainder 
of the deposit will not avera~e over 3lj3 f et in thi kness, and the 
material is poor. The gra e, edge and weeds have been the 
hief sources of origin, and the 0101' is a dark chocolate brown. 

With exception of the part of thi deposit oc urring in sections 7 
and 8 almost all i above th O'round-water I v I and is in a high 
tate of oxidation. In th northern part of B tion 8 the oxidation 

has left, at th urfa either a hla ck and loam or a mu k, both 
of whi h have been found to b , upon addinO' f rtilizers very fRir 
soils for oDion and corn growinO'. The stripping will avera 
about 1 foot and th prin ipal substratum is sand. 

Ge.rman and North T01vnships (34 and 3.5 N., 2) 3 and 4 E.).­
Alluded to in the former para?'raph are the large scopes of peat 
muck and black sandy loam beds lying in sections 31, 32, 30 29, 
19 and 20 (35 J. 3 E.), and 35 and 36 (35 N. 2 E.). AmonO' 
these beds are v ral fair deposits of peat. Probably 200 acre 
of u h can be found in the we tern halves of ctions 30 and 31, 
and the eastern halves of 25 and 36 Here the thickness (see 
map) will averaO'e 41./:.. f t. aDd 30 per cent of the material i 
b n ath the level of the ground-water. A few similar d posit 
but of only 25 or 30 acres, occnr jn se tions 19 20, 2 and 32. All 
of the e hav a andy subsoil, and a dark eho olate brown 0101'. 
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We t of th Lake of the W od in th outhw t luarter f s -
tion 36 and the southeast of 35 (35 .r ., 2 E.) ; the northea t outh­
east and outhwest of 2, th south ast of 3, the northeast of 10, the 
northern halves of 11 and 12, all luarter of 1 (34 ., 2 E.), and 
the northea t, southea t and southwest quarters of ection 7 (34 
N., 3 E.) is a large bed of peat, notably broken by the higher 
ground. The quality and the origin of the material are variable. 
That found bordering the Lake of the Woods, in the northeast 
quarter of ection 1, the northea t of 12, and the we tern half of 
7, and in the tamarack mar he in the northwe t quarter of 12, 
the northeast of 11 and the southeast of 3, is of a good quality, 
being mo tly beneath the ground-water 1 el, of a good thi kne . 
(see map), and having it oriO'ln for the mo t part, from the 
sphagnum moss . The 0101' of this material vari between a 
medium and a dark ho olate brown, and the stripping is almost 
nothing, if the p at mo s litter and green rno es be uti liz d. These 
beds, taken together, will probably cover 75 acres. 

The remainder of these deposits will cover everal hundred 
acres, and are from poor to fair in quality_ ince the thicknes 
( ee map) has a 1 w average and th material is chiefly above tho 
ground-water level, oxidation from atmospheric contact has left th 
surface d cidedly d ompo d. The color is a very dark chocolat 
brown, and the origin has been from the grasses, edge and weeds. 
The strippinO' is about IV!. feet, and the sub-stratum i sand. 

All of the bed about the Lake of the Woods W re undoubtedly 
formed when thi lake had a much greater extent, oc upying all of 
the ba in , now filled with the p at depo its. The a cumulation1 

and partial de ompo ition of veg tation beneath the level of th 
water, and the 10\ ering of the ground-water level, has given rise to 
the oc urI' en e and topographical position of the e beds. 

The southern extr mity of the large depo it of peat, occurring in 
t. Jo ph ount and described on page 23 Ii in the north­

we t of the northwe t quart r of e tion 25 and all quarter of 24 
(35 N., 2 E.) ; and the northw€' t of the northw t of 30, and the 
outhwe t of th southwe t of 19 (. 5 .r ., 3 E.). In the northern 

half of e tion 24 the depo it i of good quality, being of a fair 
thi kne s ( ee map), 1 rg ly b neath he O'round-wat r lev 1, and of 
a medium to a dark ho olate brown 0101'. 1Iere the ext nt is one­
half of a mile from north to south, and one- L th of a mile from ea t 
to west. outh of th c ntral part of t111. ct1 n th bed be orne 

I 'ee page 83. 
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ver narr w, hallow and of poor quality. Th origin, lik tho 
in t. J 0 eph Count h been prin ipall from the sphagnum 

pe iall is this true in the north rn half f se tion 24. 
th 1 adinO' ubsoiI. Potnt and corn grown on the oxi-

diz d urfa e ar aid to yi Id fajrly w II. 
North Township (34 and 35 N . 2 E.).- bout 25 a r s of a poor 

to fair qualit of mat rial 0 curs in the southwest quartC'r of e tion 
22 an tIl(' northwe t of 27 (35 N . ...i E.). Thi p at h·. a dark 

I 

~ ~~'. ' " 

, . · I~·t; 
'"I ~)'I . ' ' • 
. 'J' .I~+ .,. 

~ . ' !5'b,'~i:: 
, . b , .I~t 

7 

, 1'-' '., . ,: . Itf.t- '. 
. . .'If 1\ r------ --.t---- - ---1 
, ·I~, . ", • } , . :~ .:..:.:..:..- '·7" ., 

.... /s' . ~: 
• ~ II ' • 'I .. 

1..J' . , ,~'-r • r: "q ''6' .1 ' : 
, ~ .q ',i~. 

, .~ ·Ib,. 
,I ~tol~t : 

'.1.~ ........ I 

• J/~ . . 
". 

<is I q I D 9 
" 

-

17 9 16 J~ -

Fig. 12. Showing the thicknesses, where soundings were made, of the peat 
beds in the northwestern half of North township, Marshall County. 
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chocolate brown olor, and has been formed from the grasses and 
s dges. The stripping i' 1 foot, th average thi kness is about 3lj2 
feet, and the maximum 9 feet. 

A bed of peat having an xt nt of over 200 acre, lies in the east­
ern half of e ·tion 4, and the vV tern of 3 (34 N., 2 E.) ; and the 
outhea t quarter of 33 and the southwest of 34 (35 N., 2 E.). The 

d po it i full T half b neath th ground-water 1 v 1, and i of a good 
thickne s ( map), and the quality will av rage fair. It ha 
originated from the phagnum moss s, grasse , sedges and weeds, 
has a dark ho olate brown olor, and rest on a sandy subsoil. The 
stripping ranges between Y2 and 2 feet, and is overed with grasses, 
sedges, weeds, and, in pIa e , maple trees. The oil is well adapted 
to potato growing. 

A bed of ronsiderabl ext ~nt, but of little economic importance, 
from a fuel point of view, onnects with the bed, above de cribed, 
and extends in a southwesterly course through the western half of 
section 9 and the eastern half of e tion 8 to the west-central part 
of 9 and the east-central of section 17 (34 ., 2 E.). The material 
is almost wholly above the ground-water level, highly oxidiz d and 
of poor quality. The av rage thi kness is not over 1lj2 feet, and 
the stripping is heavy. 

In the southern half of e tion 10 and the east-central part of 
section 20 (34 N., 2 E.), are 70 acres of a poor quality of peat, a 
few a re of good, and probably 20 a res of fair qualit. rrhe av­
erage thickness is about 2Y2 feet, and the maximum 15 feet. Taken 
as a whole, fully two-third of the material i above the ground­
water level, and more or Ie s sand is mixed with it. The stripping 
is about 1 foot, and the underlying bed is sand. Grasses, edges 
and we ds have been the main source of origin, and the color is a 
very dark chocolate brown. 

About 35 acres of a d po it imilar in quality, color, tripping, 
thickness, impuritie , amount of material above ground-water level, 
and topographical position, Jies in the northeast quarter of ection 
20 (34 N., 2 E.). This bed ha a andy subsoil, and its surfa e is 
in places, a black sandy loam. 

Extending northeast and outhwe t and 0 upying almost half 
of se tion 5, i a marh covered with tamarack trees and hu kle­
hprry bushes. Underlying this vegetation are two feet of a good 
quality of peat moss litter, beneath which the peat occurs, resting 
upon the and and lay. 'rhi peat, being formed from phagnum 
mosses and oc urring b neath the ground-water I v 1, is of a good 
quality. ( map. ) 1'h b d i. exc ptionally hallow for one of 



222 HEPOHT OF 'TAT]~ BOLO I T. 

its kind and the strippinO' i \ ery light. rIbe' lor of th material 
is a medium ·ho olate brown. 

Imm diat ly outh f thi depo it, in th eastern half f section 
32 and all of 6 (35 ., 2 E. ) ; and the northea t quart I' of 7, the 
outhw st of 33 and the northwe t of 4 (34 N., 2 E. ), i a bed oc­
up ing a imilar topoO'raphi 'al po ition, and having imilar sub­
trata. Its material ranbe between fair and good in quality, and 
ome of it i almo t whol1, beneath the ground-water level, while 

other part ar about half above. The bed has been derived from 
the sphagnum mo s gra ses and edO'e, and the color i a medium 
to a dark cho olate brown. The stripping is about %, of a foot, and 
in place , makes a good soil for potato growing. Four hundred 
bu hel are I' ported to have been rais d from one acre. However 
the urface on w hi h these were raised wa one over which the :fir 
had pa ed, burning deeply into the bed. Thi onsumed a larg 
part of the organi matt I' and concentrated the potash and other 
inorganic substan e , thus l-eaving a very fertile soil. 

in e the beds des ribed in the two preceding paragraphs are of 
such suitable qualities and extents, and the .B. & O. Railroad cuts 
the northern portion of th one in section 5, a suitable 10 ation for 
the erection of a peat plant might be found in this vicinity. 

Polk Town hip (34 and 3.5 N., 1 E.).- depo it of 0 a re , 50 
of which will av rage fair and 30 poor, lies in the southeast quarter 
of tion 19 and the northeast of 30 ( 5 N., 1 E.). Both the fair 
and the poor qualitie have been derived from the mosses, gra ses, 
edge and weeds, and are more than half above the ground-water 

level. The underlying formation is a fine sand, and good pa ture 
is found upon the urfa e. 

Located in the. outhea t quarter of section 30 and the southwest 
of 29 (35 N., 1 E. ), are 40 a 'res of a medium chocolate brown 01-
ored peat, whi h is of a good quality. The bed i ·overed b 
phagnum mosses, tamarack trees, ferns, grasses and sedg ,and i 

four-fifths ben ath the ground-wat r level. The stripping is very 
light, and the thiclrnes will average about] 5 feet. Peat mo s litt I' 

and ome gr n mo es are found in the upper part. 'rhis bed is of 
uffici nt importance to justify the erection of a mall peat plant. 

material, not quite as O'ood as the abov , but ranO'ing between 
fair and good, lie in the northeast Cluarter of ection 31 and th 
northwe t of 32 (35 N., 1 E. ) . The depo it ha about one-third of 
it volume above ground-water level, a very light stripping, and 
'ontain 0 a r e . It i rath r hallow (see map ), and the olor i 
a m dium to a dark ·ho 'olate brown. and compos the underly-
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lDo- formation, and hu ·ldeb rr, and. om pa ture 
gra ses grow on the surface. 

A peat d po it of v r ex llent quality i found on th farm of 
C. F. rown, in the north a't part of T, n r ity, and in th north-
a t quart r of . e tion 10 (34 . 1 E.). Thi lepo it ov r8 about 

20 a res, has a known av raO' thickness of 20 feet, and i mostly 
beneath the ground-wat r Ie el. It. olor i a dark chocolate 
brown, and the orlO'in ha be n from tlw pbfwnnm mo e. The 
trippino- is Yz of a foot and the ub trata are sand and marl. Th 
analy i t of the Indiana p at by r. R. E. Lyons of the tat ni-
v r it r bow d tbi mat rial to hay th hi h t fn I valu of the 
29 ample "yhi·h w r tak n from all of th prin ·ipal peat counties 
of the State. 

1\1r. Brown th own r of thi depo i.t i taking the material out 
in th crude condition. By mean of a doubl -blad d spade2

, he 
throw th pats out in the form of blo 1 3 about 1 foot long and 
31f2 inch in diam t r. The e are th n piled Up4 so that the air 
can ir ulat b tween them and dry them out. However, thi proccs 
of dryinO' i v ry rude, at be t· sin 'e 45 or 50 p r nt. of the total 
wight till remains wat r. lr. Brown pr fer to have hi place of 
spadinO' 0 arranged that h an tand on th dr. ground and spade 
the p at out from b neath the 1 vel of the water inee in this po i­
tion it i. r e til . but" 11 nne dried out it b orne hard, and 
i ('ut with diffi ulty. 

ft r b O1ninO' as dry a pos ible in the atmo pher the blocks 
of p at ar hauled to th wood hed and sto?'-ed away for use. No 
oth r fuel i u d by _1:r. Brown and the writer aw no cleaner and 
more omfortable fire in an)' sto in northern In liana, than the 
one h a,,· in 1\11'. Brown' at Tyner Ci.t.. For hi benefit. Mr. 
Brown kindly kindled a fir in an ordinary ranO' ,tov and the foI­
l ''ring ph nom na were not d: A f w pie e of liO'ht kindlino­
" r jo-nited. On these w re laid some mall pi c of p at, well 
dried, upon "'"hi h were pIa ed everal of th larO'er blo vk. Only 
11f2 minutes elap ed. after the ldndbng had been ignited, until the 
JarO' blo ks were wel] auo'ht and were giving ff a v r noti abl 
amount of heat. At thi. tag on iderabl smoke was pas. ing off 
and th flam were hort and hlue in color' but a th pro ad­
vanced, the mok became Ie sand th' flam took on a yellow olor. 
Th amount of h at given off rapjdly in rea Aft r seven min-

I ee tab! on page 99 . 
Z, pirtul" on pag 224 . 
• ee pictur on pag 224. 
'Bee illustration on page 224. 



Plate V. 

Peats stacked up for dryinO' on the farm of C. F. Brown, near Tyner City, 
Indiana. 

Tools used in the digging of peat at the bog of C. F. Brown, Tyn r City, 
Indiana.. 



Plate VI. 

at T il Marsh on the tarke and Marshall ounty line, three miles west and 
one mile north of Tyner City 

IIuckleberr Mar h on the tark and fasrhall County line, tbr e mil s west 
and one and a hal f mil s north of Tyner City, Indiana. 

[15] 
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utes had pas ed all of the dampers were 10 d the stove lids re­
moved, and the smoke and odor allow d to come into the room. 
The amount of the former was very small, and the latter could 
scar ly be d t t d. Th amount of a h s is less than for soft 
coal, and more than for wood. IVIr. Brown put these ashes on his 

arden, and finds them to be an excellent fertilizer. 
In the northern half of e bon 7 and all of 6 (34 N., 1 E.), and 

the southwest quarter of 31 (35 I ., 1 E.), of }VIarshall ounty, and 
cxtenrung into Starke unty, j an important body of peat. In 
Marshall County it xt nd over about 200 acres of . urface, has a 
good averaO' thi 1m s (ee map ), a light strippinO' and a sandy 
su bsoil. • ince onIon -. venth of its volume is above the ground­
water level, and the material is in a very pure ondition, the quality 
is O'ood. The color is a medium to (l. dark chocolate brown, and the 
origin ha been from the gras. e ) sedO' and sphagnum mo ses. 
IIowever, the north rn part has b en almo t wholly from the sphag­
num mosses, C p ially from . acwrninat'ttm. Even now the surfa e 
of this part is deeply carpeted by this moss. Between the green 
mo of th urfa and the peat ar a few feet of a good quality 
of peat moss litter. In addition t the green mos es, growing on 
the urface are tamarack trees and hu kleberryl bushes. As we 
advance southward the bed becomes more shallow, and i derived 
mainly from the gras, e and ~edges. Wool gra 2, poplar, cotton­
wood, bri l' , and variou oth r gra e and sedg. ov r these por­
tion. In the entral part of e tion 6 i the sit of a lake which 
was drained a few year aO'o. It i now entirely grown over with 
cat tailsS, the extent being one-half of a mile from north to south, 
and on -quarter of a mile from east to w st. Underlying these cat 
tails is a v ry thin od and then a very incompa t mass of peat and 
water, having an averaO'e thi knes of 15 feet. 

West Township (33 and 34 N., 1 E.).-A shallow and impure 
p at deposit, of 20 acres lies in the southeast quarter of section 28 
and the southwest of 27 (34 N.; 1 E.). It has b n d rived from 
the grasses and sedge and has a very dark chocolate brown 0101'. 

The average thi kne i 3 f t and the strippinO' i l¥s feet. Its 
only importance, as a fueL would b to supply the immediate neigh­
bodhood ",nth a crude material. 

Covered with grass and lying in the northern half of section 9 
(33 N. , 1 E.) are 20 acres of a very dark chocolate brown peat. 

1 ee illustration on page 225. 
~ ee illustration on page 225. 
3RE'E' ilIll!'trRtion on page 225. 
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The deposit has an average thickness of 3 fe t, and i more than 
one-half ab ve the ground-water level, thus leaving the material 
xidized and of hardly a fair quality. The tripping i lY2 feet, 

and the derivation is from the grass s and sedges. 
urrounding a mall lake in the outheast quarter of e tion 10, 

the southwest of 11 and the northeast of ]5 (33 .f ., 1 E.), is a de­
po it of peat of go d qualityl. Being derived from the phagnum 
mo e, it ha a ' medium to dark hocolat brown olor, and its on­
dition i very fr h, inee five- ixth of the b d i b neath th 
ground-water level. 'l'he stripping i ab ut 011 -half of a fo t, and 
the thickness (see map ) about 15 feet. 

Immediately north of thi bed, in the northea t quarter of e tion 
10 and the northwe t f 11 (33 N., 1 E. ) , are 35 a re of pat, rano -

ing between po r and good, but averaging poor. In gen ral it i 
hallow (se map ) , andy, and highly oxidized. The olor is a 

very dark cho olate brown and the stripping is 1 Y2 f et. everal 
a r of this bed, however, ar of a good quality and thickness, and 
will be v r useful in upplying the local demand. The main 
ource of origin ha be n th gra es and edges. 

outh of Pr tty Lake, in the outheast quarter of ection 11 and 
the southwe t of ]2 (33 N., 1 E. ) , is a long, narrow bed of peat. It 
ha riD'inated from the gra , sedg sand phagnum mos e , and 
ha a medium -ho olate brown color. Sin e it i almo t wholly be­
n ath the ground-water level, and is little oxidized from atmos­
pheric exposure, th quality is god. 'rhe average thickn 
about 10 feet, and the stripping is ]/ 2 of a foot. 

A ep it imilar in quality, 01 r, origin, oxidation and trip­
ping lie in th \ t- - ntral portion f e tion 11 (33 N., 1 E. ) . 
It 'tent i . 6 acres, and the average thi kn s i 6 feet. 

In an old lake ba in overgrown with tamara k trees, is a peat 
b d in th outhea. t quart r of section 16 (33 N. , 1 E. ) . Since th 
mat rial h b n derived from th phagnum mo e the olor is a 
medium to a dark h olate brown, an th quality is good, the de­
po it beinD' mainly ben ath the O'round-water level. Having an ex­
tent of 35 a r and a thi kne ran·O'inD' b tween 8 and 15 f et, th 
d po it is uitabl for a . mall peat plant which coull . upply the 
10 al deman for fu 1. Th trippln 0' is only lf2 of a foot and a 
good peat mo s litter an be obtained from th upp r part of the 
bed. 

A similar I po it to th above in ext nt thi kness: trippinO' 
quality, 01 r amount of material above ground-water level, and 

I ee page 84. 
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peat mo litter, oc 'urs in the southern half, and near the 'enter of 
, ction 21 (33 N., 1 E.). 

n eith ride £ th outlet to the 'l'win Lakes, in ill' northern 
half of e ·tion 21 (33 ,,1 E.), are 60 acres of peat, forming a long 
and narrow bed. . 'l'he material, being more than half above the 
ground-water level, and having been derived from the grasses and 
edges, ranges between fair and poor in quality. The av rage thick­

ne i ' about 3lj2 feet, whil the maximum is 15 feet, and the strip­
ping is 1 V2 feet. The color is a very dark cho olate brown. 

ix mall tamara k marshes, underlain by an excellent quality of 
peat and peat mo s litter, and ontaining more or less of green 
phagnum, lie in the northern half of se tion 22, and the north west­

ern quarter of 23 (33 N., 1 E.). rrhe number of acres covered by 
these various beds are as follows: 20, 12, 12, 15; 15 and 15, mak­
ing a t tal of 87 acres. All of these depo its have been formed 
from sphagnum mosses, are almost wholly b neath the ground-water 
level, and are consequently of excellent quality. The color is a 
medium cho olate brown. 'J.'he thickness of these beds will average, 
at least, 19 feet, and the stripping, if the peat moss litter and green 
mo ses are utilized, is practically nothing. Several other beds of a 
similar quality, but of smaller areas, are reported to be present in 
this same neighborhood. 

Genter Township (33 and 34 N., 2 and 3 E.}.-Extending in a 
northwe t and southea t direction, in the northwest and southeast 
quarters of section 7 (33 N., 2 E.), are 30 acres of an inferior qual­
ity of peat. It has a dark chocolate brown 'olor, and has been 
formed from the grasses, sedges and sphagnum mosses. Fully half 
of it is above the ground-water level, and the average thickness is 
only 3lj2 feet. This bed has a stripping of 1 foot, and a sandy sub­
soil. , 

Twenty acres of a poor quality of material, having a very dark 
chocolate brown color, occurs in the east-central part of section 29 
and the west-centra.l of 11 (34 N., 2 E.). The average thickness of 
this deposit is only 3 f t, and it is almost entirely above the ground­
water level. The stripping is 1 foot, and the underlying formation 
j a an . The origin has been fr m the gras es, g s and weeds. 
Fair pasture is found upon the surfa e. 

In the southern half of section 13 (33 N., 2 E.), is a peat bed, 
having an extent of 25 acres, and an average thickn ss of 3 feet. 
Since it lies almost wholly above the ground-water level, and has 
consequently become much decomposed by atmospheri ontact, the 
quality will averaO'e poor. Having been formed from the grasses 
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and s dge , the color is a dark chocolate brown. Sand ompri 
th) un dyjng formation, aud. 11,6 feet tll amouut of tripping. 

At the jun·tion of e tions 1 and 12 (33 N., 2 E.), and se tions (j 

and 7 (33 N., 3 E.), OCCUl'S a peat bed with an areal extent of 25 
. acr s, and a thi kness averaging about 3 fe t. It i of a very dark 
chocolate brown color, and a gra sand dge origin. Since 80 per 
cent. of the material i above the ground-water level, and the mor 
hallow portions of the bed have be ome mingled with the sandy 

subsoil, the average quality is poor. 1'he stripping is 1112 fee~. 
Fair crop of corn are :rai ed on the highly decomposed surface. 

Fifteen acres of a poor and vel' dark colored peat, lies in the 
northeast quart l' of e tion 1 (33 N., 3 E.). The deposit, having 
onl an average thi -lrne of 3 f et, and being almost entirely above 
the ground-water I vel, will not av rag fair in quality. Its deriva­
tion is from th gra ses, edges and weeds, the stripping is 11/2 feet 
and the underlying formation is sand. 

Wher an old lake ba in on .e xi t d in the southern half of sec­
tion ,the southwest quarter of ,the northwest of 16 and the 
northea t of 17 (33 .,4 E.), is a peat bed, onsisting of 250 acres. 
The averag thickness being only 2112 feet, and the material being 
almo t wholly above the ground-water level, the quality can only 
average poor. How ver, there are a number of limited areas of 4 or 
5 acres, that will average fair in quality and a few will average 
good. Gra ses and sedges have been the chief source of origin, and 
the color is a very dark chQ olate brown. The stripping i 1112 feet 
and there is a sandy substratum. 

A marsh containing 25 acres of tamarack trees and 15 acres of 
gra e and sedg ,is found in the we tern half of section 21 (33 
N., 4 E.). Underlying this mar h is a peat bed, which has an av­
erage thickne s of 13 fe t in the tamarack portion and 3 feet in the 
grass and sedge part. While 90 per cent. of these heavier beds 
o cur beneath the ground-water I v 1, onl~ 30 per cent. of the shal­
low portion ar 0 situated. 1"his ac ount for the former being 
little oxidized by air contact, and of good quality; while the latter 
is mu h d ompo "d, and of hardly a fair quality. Furthermore, 
the hallow portion has become mingled omewhat with the andy 
uboil. The heavier part of the bed i ery largely of phagnum 

mo oriO'in, whil th latter is more from th O'ra's ,sedges and 
weeds. Whil the stripping of the tamara k i almo t nothing and 
the c I r j a dark ho olate brown tll . tripping of the gra and 
sedg part j ab ut on foot, and th -0101' a very dark chocolat 
brown. 



230 REPORT OF STATE GEOLOGIST. 

Tippecanoe Township (32 and 33 "t\T., 3 Q.nd 4 E.) .- This town-
hip has been well drained by the rrippe 'ano River and its tribu­

taries, thus laving all of th larg r peat beds above the ground­
water level, where th y have undergone almo t a complete decompo­
sition in the pre ence of the atmosphere. The sites of the~p. olCl de­
po it are n marked by bla'k sandy loam and muck soils. How­
ever, there are a few very mall beds that ould be worked in a 
rude way to h lp supply the local demand . 
. Walnut Township (32 and 33 . ~ ., 2 and 3 E.).-A deposit of peat, 

which i very eptional be ause of it topographical po ition, oc­
curs in all quarters of section 31, the northwest, southwest, and 
southea t of 32 and the southwest of the southwest of 33 (33 N., 3 
E.), and the northwest of 6, the northern half of 5, and the north­
west of the northwest of 4 (32 N., 3 E.). The heavy peat beds 
compo e terra e , wihch partially surround what v as very recently 
a lake bed. Over the recent lake bed the peat depo it has an av­
erage thi kne of about 2Yz feet, but toward the northeastern 
shore the ground ha a gradient of less than 1 degree, until near the 
terrace front, where the grade suddenly become gr atly increased, 
ranging between 15 and 30 degrees. Above thi higher grade is an 
altitude 10 feet greater than that of the lake bottom. At this 

oint i the edge of a large peat terrace, with a width varying 
between one-quarter and one-half of a mile. Continuing northeast­
ward i a comparative lev 1 plain, which i the surface of the peat 
t rrace, until the shore of the old lake is reached, when a steep 
grade i again encountered, ranging between 15 and 30 degrees. 
This terrace i best developed on the northeast and northern shore 
of the old glacial lake, and probably consists of 150 acres. The 
plant from whi h its peat v as formed were mostly the grasses and 
sedge. While the bed is very shallow on the recent lake bottom, 
it i from 9 to 15 feet in the terrace. l'he color for the entire d -
po it i dark cho olate brown, the average quality is fair, and 
about on -half of the mat rial i abo e the ground-water level. The 
stripping i 1 foot and the substratum is sand. 

l'h development l of this peat bed commen ed when the old gla-
ial lake till xisted with its 'shore line about wh re the outer 

boundary of the terra e is at present. Mos es, gra es, sedge and 
other vegetation orew out a bttle way upon th surface of the 
water, died and s ttled beneath the urface. Other vegetation 
grew upon the surface of the water, receiving some food from that 
which was subm 1'O'e l pr viously. This pro' s of ubmergen e 

lSee page 81. 
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and a umulation 'ontinu d, until the ba in ha b n w 11 filled 
with partiall decay d v 0' tation out t where th terra e edge oc-
urs at pre nt. yond thi. point th accumulation either took 

p]a e mu·h more lowly, or throuO'h a more brief p riod of time. 
prinO' a hanO' in th t rnperature of the water, currents, and a 

low rin of th O'round-water level might have been influ ntial fac­
or in ither case. 

ent l' and Green Townsllip . . - Covering fully 200 acres of sur­
fac whi h wa onee 0 upied by an old lake, is a peat bed in the 
a t rn half of e tion 2 the we tern of 27, the northwest quarter 

of 34 and all quart r of 33 (33 N., 2 E.). The material having 
b n derived from the gru e and sedO'e , and to a Ie ext nt from 
he phaO'num rno ,th predominating color j a dark eho olate 

brown. ince a littl more than on -half of the bed i beneath the 
ground-\\'uter lev 1 the quality will av rage fair. and and marl 
are the principal sub trata, and one foot i the amount of tripping. 
The thickne s ( ee map) is variable the portion covered by tam­
ara k being 15 feet, and the remaininO' not averaging over 4 feet. 
The quality of the peat in the tamarack part is pI ndid. H re, 
also is found orne p at mos litter, and a small amount of the 
gr n mosses. 

Green Township (32 and 33 .7\,T., 2 E.}.- Another bed, very much 
broken by the hiO'h r ground and irr O'ular in shap lie in the 
outhwest quarter of se tion 34 and 33 (33 N., 2 E.), all quarter 

of 4 the northwest of 3 and the north rn half of 9. For extent 
quality, origin amount of tripping amount of material beneath 
the ground-water level, and color it is similar to the deposit last 
d cribed. It average thickne (see map) i probably 4lj:. feet 
and the maximum is 13 f et. In the northern parts of sections 3 
and 4 terr e oc ur that are mu h more shallow than the deposits 
of a lower altitude whi h the surround. Thi is a very common 
topoO'raplli al r lation1 and is just the opposit from that consid­
ered under Walnut Township. 

A peat bed havinO' an xtent of over 125 a res lies in the north-
rn half of e tion 10 th outheast quarter of 3, the outhwest of 

2 and the northeast of 11 (32 N. 2 E.). Since about one-half of the 
mat rial i beneath the ground-wat r level, and the average thick­
ness i 4lj2 feet, the quality will averaO'e fair. The d posit has been 
d riv d mo tly from the grasses, sedges and weeds but somewhat 
from the sphagnum mo. ses. The color is a dark chocolate brown, 
and the strippinO' i about 1 foot. Sand and clay are the sub­
strata. 

·See page 3 for explanation. 
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About 150 a res of a poor quality of material lies in the north­
ea t quarter of ection 16, the northw t of 15 and the southern 
half of 10 (32 N., 2 E.). The und rlyinO' formation i sand. Th 
thi 1m - of the b d will not av rag more than 21/2 feet 6 fe t 
beinO' a maximum. The color i a v ry dark ho olate brown, and 
the origin ha b n from the grasse and edO' . Almost the entir 
depo it is above the ground-water lev 1 and it strippinO'i 1lj2 feet. 

About 60 a r f a po r to good quality of material occur in 
th north- ntral part of section 29 and the south- entral of 20 
(32 ., 2 E.). Tamarack gra e sed e weeds and vegetation f 
various de criptions over th urfa of the deposit. UnderlyinO' 
the tamara k the deposit j of a 0'0 d quality having an excellent 
thickness and mo t of the mat rial beneath the ground-water lev I 
while th r mainder i largely above the lev 1 of the ground-water. 
Sphagnum mo gra es sedges and w eels have be n the main 
sources of origin. 

Another epo it f imilar ize and topoO'raphi allo ation 0 ur, 
in the north-central and northwest quarter of ection 30 (32 N. 2 
E .). This deposit ha a fair quality and thi kness. The derivation 
of the material j largely from the gras and s dge , and the olor 
is a dark cho olate brown. Either thi bed or the one mention d in 
the precedinO' paragraph would furni h a small peat plant with 
sufficient crude material for operating. 

Union Township (32 and 33 N., 1 E.) .- 0 urrinO' partly in 
tark ounty and partly in l\1:ar hall i a rath r exten ive depo it 
on j tinO' of veral quar miles, which ar on id rably broken by 

th high r round. The part in Mar hall ounty i found in the 
" e t rn half of se tion 8 all quart rs of 7 1 and 19 and the north­
we t quart I' of 30 (32 N. 1 E.) and over about 450 acres. On 
hundr d and fifty a r of thes ar either at pres nt cover d or 
have been with tamara k tree and 300 with th O'rasses and s dO' . 
The material underl. lnO' th tamara It i of good quality beinO' al­
ma t wholl. b n ath b O'round-wat r level. It i f rm d mo tl. 
from th phaO'num mas e and has an av rage thicknes of 9 fe t. 
The peat beneath the O'ra s, and. dO' will not av raO'e fair in 
quality b au. of its blO'h degree of oxidation. M~or than half of 
thi is abo th r un -, ater I v I and the av raO' thi kness (see 
map) i, onl 3 fret. Th ,tripping of th mo. pE'at i one-quarter 
of a foot whit. :hat of the gra. ~ and ,-edge var] t.v i. J foot. Both 
kind of material ar underlain b fID an i a, a1l amount of 
marl. 

In all of the ivil t wn hips of ]\f ar ball County are small de­
p it that hav not b n] rib 1 in hj l' rt. Some of th s 
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hay xt nt of four l' flv a l' and are of good quality, being 
larg 1 ben ath the ground-water 1 v 1 and having th ir derivation 
from th phaO'nnm m Su h will b found very valuable for 

peratinO' with ut mac:hin ry in a ,a, imilar to that in whi h 
II'. Brown1 of Tyn l' ity j handlinO' hj d po it at pI' s nt. 

T .. J 'EP I 0 1'Y. 

ar the ntral part of the n rtbern boundary of th tate, 
\ ith outh B nd a i ounty at i St. (To ph County. It lies 
w t of Elkhart unty north of 1" ar. hall and tarke, ea t of La­
port and outh £ the Ntat of }\fi hiO'an. or quality and amount 
f p at, it j f the be t ounti f the Stat . 

ST. JOSEPH COUNTY. 
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PARTS OF TOv N IlIP 37 AND 38 NORTIl, RANGES 1, 2, AND PART OF 

4 EAST, AND PART OF 1 WEST. 

Harris Township (38 N., 3 and 4 E.).- In e tion 27, 26 and 25 
(3 N., 3 E.) and 30, 19 and 20 (3 ., 4 E.), are p at and mu k 
be ,covering about 400 acres. However, thi large extent will 
prove aIm t worthle as a fuel, inee the mat rial is almost 
entirely above th groun -water level and ha thu b om 
greatly oxidiz d by atmo ph ric ontact. Its av ra thi kness is 
not more than 1Vz feet, and it i very xten ively mixed with the 
and, whi h i the underlying formation. The color is a very dark 

chocolat brown, and the derivation ha been from the grass , 
sedge and we ds. The surfae of the e depo it , which is a black 
andy loam make a fair land for orn growing. 

Clay Town hip (38 N., 2 and 3 E.).-A d po it, hardly fair in 
quality, Ii in th ntral and north- entral part of section 19 (3 

., 3 E.). 'rhe urfa e cov r d by thi bed is about 100 a res, and 
the thi kn s range betw n 2 an 5 feet. About seven-tenths of 
the material is above the level of the ground-wat r the tripping is 
1 f ot, and the underlying f rmation ar sand and lay. The 
olor i a dark ho olate brown, and th derivation ha been from 

the grasse , sedges and weeds. 
Warren Township (37 and 38 N., 1 E').-Derived from the 

gras es, sedge' and weeds, and occurring chi fly beneath the 
ground-water level, are 60 a res of peat, about Ba Lake, in the 
northwe t and southwe t quarters of tion 36 and the northeast 
and sou thea t of 35 (3 N., 1 E.). This material ha a dark choco­
late brown olor, and i of a fair quality. The stripping will aver­
age about three quarter of a foot, the thi kness (see map) varies 
greatly, with an average of about 5 f et, and the underlying forma­
tion is marl. The forminO' of tbi d po it, as wa the ca e with all 
of the other peat beds around the hore of the num rous lakes of 
this vicinity, took pIa e b th grasses, sedges, mos es and weedS 
growing upon th urface of Ba Lake, lose to it shore , when it 
extent was great l' than at pr ent. pon the dying of a parti ular 
spe ies another pe ies of the same or other kind grew upon it or 
over it. It wa th n pr ed beneath th water level where it un­
d rw nt a partial d ompo ition, in whi h the arbon O'a es were 
largel r tain d. This partial de omlosition re ulted in an accum­
ulation, which ultimately gave rio e to the present peat beds. 

A good luality of material oc 'ur in the northern half of sec­
tion 35 ( . 1 E.). It is overlain b. tamarack tr e hu kleberry 
bushes phagnum mo e an:1 f rn , , ith its derivation larO' ly from 
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the sphao-num rno se . The thickn , ( ee map ) of the b d has a 
o-ood averao-e th xt nt i 30 acres and th amount of trippino. 

j, almo, t nothing. Pre ·ti 'ally all of thi material is b n ath the 
o-round-water 1 v I and it re ts npon the sand. The olor i a m -
chum ho olate brown. In addition to th peat, on iderable p at 
m l1tt r may be obtaine 1 from this d po it. 

noth r depo it of simile r orio'ln , lor, quality and topoo-raphi­
al po ition Ii in th outhwe t quart r of se tion 25 and th 
uth a t of 26 (38 N. 1 E. ) . It covers 40 a r of surfa e ha 

O"ood thi kn ( ee map ) and a ry liO"ht strip pin 0', and i mainly 
abov th O"r un -water level. Th Ieadino- ubsoil i clay. ;' 

Oth r dep its mall in xt nt are found around the mall lak 
and ponds of se ·tion 23, 14, 13, ] 2 and 11 (38 ., 1 E .). Most of 
th e ran b tw en p or and fair in quality and ar shallow in 

'l'he d rivation of the material largely from the 
O"ra , sedo-es and weeds. 

Two hundr d an fifty a re of a dark ho olate brm;vD peat, 
ov r what, a on e the o-reater extent of hain Lake in the we t 

balf of e tion 1 the ea t half of 2, the north a t quart r of 11 and 
h north" t of 12 (37 . 1 E. ) . 'rhe thiclrne s ( ee map) varie. 

b tw 11 1 and 19 feet and the trippino- i from 1,!,j to 11/::., fe t. 
Th Or)0'1n ha, be n prin ipally from the O'rasse and sedo-es, and 
1 than on -half of th material i above th o-r un -water lev 1. 

fu 1 d termination1 by Dr. R. E. I.Jyons showe 1 a ample of this 
mat rial to b of a good quality. The color is a dark hocolate 
brown and the underlying bed i marl. 

A good quality of material oc urs in the c ntral part f section 
1 (37 N. 1 E. ) . It i overlain by tamara k tree hu kleberr, 
b h f rns and . pbao'num mo. e and 1. pra ti all. b neath the 
gronnd-wat r 1 v 1. Th strippinO' j liO"ht and the thi 1m ss will 
a rao- 14 r 15 f t providin the reen sphaO'num and p at mo 
litt r both of which 0 ur in onsiderable abundan e are in luded. 
Th olor j a medium ho olate brown and the und rlying forma­
tions are clay and sand. 

Forming a narrow b It around Fi h Lak and 0 curring in s v­
eral mall ba in fr m one- i hth to ne-half of a mile w t of th 
southern part of thi lakE: are peat beds having a ontinu d extent 
of 25 a re and an average thi kness of 51h f et. Sin e the ma­
t rial is almost wh l1 y ben ath the ground-wat r level and i derived 
largely from the sphagnum rno , PS, th qualit.y j good. The strip­
ping is very low tb 01 I' a m dium ho olate brown and the sub-

1 ee page 99. 
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. oil i nd. orne 0'1' n mo s and peat mo litter an b gotten 
from th e d posits. 

mall han \~T and rath r unimportant depo it o . ur along a 
tr am runninO' . 20 0 E. throuO'h th outhea t quart r of section 

16 the northwe t of 15 and the we t halve. of 10 and 3 (37 
N. 1 E.). Th mat rial averaO'es poor in quality being almost en­
tir 1. above th O'round-wat r I vel, and rnor or Ie impure. 

Olive Tm n hip (37 and 38 'N., 1 W. and 1 E.}.- ExtendinO' 
north and outh are a hain of p at bed in tion 12 and 13 (37 

.. 1 W.) an 1 17 19,20 30 29,31 and 32 (37 N. 1 E.). About 
150 a l' of th have be n lar ely derived from th phagnum 
mo and 300 a re have ori!rinated from the O'ra ses and ed s. 
Th form I' ha a m dium chocolate brown color a good quality, 
and i almo t ntirely beneath the round-wat I' 1 v I; while the lat­
ter is of a dark cho olate br wn color and of a fair quality and i 
not more than one-half b neath the ground-water 1 vel. Further 
the thi lrne of the former ran O'es between 4 and 10 feet. Th 
O'reater part of the mat rial derived from the sphagnum mo Ii 
about Lo t Lake and i ov red with tamara k but in small beds it 
i att red more or Ie s, thr u hout the entire ar a. A bed of 
probabl 40 acres 0 ur in the outh ast quart I' of . e tion 12, th 
northea t of ] 3 and th northwest of 18. B inO' nin -t nths b -
neath th O'r und-wat I' I v I and in a very fresh ondition, thi. 
mo peat i of ood quality. Its color is a medium to a dark hoco­
lat brown and the thi. kne. varies between 4 and 10 fe t. Th 
strippinO' is almost nothin g', and sand and marl mak up th under­
lying formation. Consid rable peat moss litter and green mo . . 
can b obtain d from the upper portion of the b ds. 

The O'ra and s dge variet.y will hardly averag fair in quality, 
becau of it. b inO' mor than half abov th ground-wat r lev 1, 
and som what mix d with the sandy ub oil. The bed will not av-
raO' over 3 feet in thi kne. and th tripping is about 114 feet. 

The color i a very dark (' ho olat brown and th urface is used 
for pa ture and corn growin 0' for which purposes it m to serve 
fairly well. 

P ART OF TOWNSHIP 37 N ORTTI AND THE NORTHERN HALF OF 3 
NORTH, RA GES 1, 2 AND 3 E T AND PARTS OF 4 

E . TAD 1 WEST. 

The lar t depo it of this ar a, and probably thE' larO' t in th 
State of Indiana, 0 ur in the valley of th Ka:nkak Riv r. Thi. 
larO'e p at bed ha its b ginninO' in the southwe. t part of the it 
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of outh B n ewing 1\1a ·hin Work , and ex­
tends outhwe t through e ti n 15, 16 21, 17, 20, 19 and 30 (37 
N., 2 E.) ; 24, 25,2 26 27, 36, 35, 34, 3 27 and 32 (37 ., 1 E.) ; 
and 2 3 4 5 ,6 and 7 (36 ., 1 E.). In width it rang between 
1 and ] V:.! mil ,and in thi knes wm a eraO'e bont 4 feet. The 

uality var.i greatly, tw -thirds of th mat rial bing impure, 
highly oxiuiz d and of 1001' quality; while on -quart l' i of a fair 
quality, b ino< 1 1'] I from the O'1'a. s and dO'. and being about 
half beneath th ground-wat 1'] v 1 thus in a partiall fr h condi­
tion. The remainu r of the mat ria] oriO'lnating in part, from the 
phagnum mo e and partly from th O'ra e and sedges, i largely 

b neath the ground-water Ie 1, and is of a good quality. 
TIli mo variet.y is found overino- 25 or ° a res in the north­

we t quarter of se tion 36 and th ' uthw st of 25 (37 N., 1 E. ) . 
orne p at mo litt l' is found o\-er]ying the peat, and the decom­

p0 - d urfa e mak fair oil for the grasses, edges and ferns , 
whi h ar ro,,"in o' abundantI upon the surface. Th thi knes , 
in uch p rtions is ab ut 6 f et n the averaO' , while the color is a 
medium hocolate brown. 

A fair qualit of material i found alonO' the Kankak e River in 
long: narrow 1 n whi -h run almo t parall 1 with the riv r and in 
ir1' gular i olated pat h , . It has a dark ho olate brown olor, 
and will av raO'e ab ut 5 fe t in thi kne . ]Jar ar a of the de-
ornpos d uriae are utiliz d for peppermint hay and corn grow­

inD', whil other parts "'I've for pasture. All of the peat deposit· 
of the Kankak e Valle have a andy sub oil. 

The fuel va]u of th depo its of the Kankak e Vall y has been 
1m wn t th p opJ at and in the vi inity of South Bend for a num­
b r of ar. A ore of y ar ago the peat wa taken out in th 
rude ondition outh of " here the plant of the Sin O'er SewinO' 

1\1a hin Compan} now stand , stacked up for drying, and used f l' 

fu 1 by tb Br thr n of the t. Mary' hnrch. When tbe limi 
of th City of uth end were extended and the citizens b gan to 
build in th vi inity in whi h the procuring of th peat wa O'oinO' 
n th work \\ a di continued, becau of th larO' water hole that 

w re 1 ft fr m the x avation. How v r. v n th fair quality of 
material in thi, cru condition maGe a fairl, uitabl fuel. D-
t rminati n of th fll 1 alu w re made b. r. Lyon f the State 

ni er it. , whi h . h w d th material of ti n 3 and 4 (36 N. , 
] E.) to b of an eJ r llent quality f r a gra s and sedge p at and 
that of tion] 5 (. 7 ., 2 E.) to bE' of a fair quality. 

in t"o-thir of th Kankakee" alley. in th ar a describe i in 
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th prec iug paragraph ,j ov l'ed with peat d po its, an 1 one­
quart r of the material i of a fair, aml on -tw lfth of a good qual­
ity, an ex ellent 1 'ation 'an be found for stabli hing a peat plant. 

outh Bend alone would co ume the output of a.lurge plant of thi 
kind. 

P01'tage Township (37 i .) 2 and 3 E.).- peat depo it of good 
quality and thi 'kn map ) Ii in the outheast quart -r of sec­
tion 6, and the southwe t of 5. It covers 0 acres, ha a medium 
'hocolate brown olor and a very light stripping. Almo t all of the 
material is b neath the ground-water level, and a fine grained and 
light colored and compo the underlying formation. 

G'reen Township (36 and 37 N., 1 and:2 E.) and 1 W.).-A 12-
acre peat b d of good quality lies in the outh ast quart r of s c­
tion 2 (36 ., 1 E.). It ha. a medium cho olate brown color, and 
ha originat d from the . phaO'Dum mo es os. 1 and 2. Thes 
mos e , in the gr en state, till form the upper portion of the de­
posit, and oc ur in large qnantiti s. Immediately beneath thes 
green mosses are everal feet of peat moss litter. The thickness of 
the bed is good, the stripping is almo t nothing, and the peat is 
, holly beneath th ground-water level. The underlying forma­
tions are sand and clay. 

A bed of peat, with four-fifths of its material above the ground­
water level, lies at the junction of sections 1, 2, 11 and 12 (36 N., 
1 E.). The depo it over 40 acres, has an average thickness of 2Y~ 
f et, and a tripping of lY2 f et. The derivation of the material i 
from the gras es and sedges, the color is a dark hocolate brown, an 1 
the quality is poor. The bed rests upon the sand. 

Surrounding a small lake in the southeast quarter of ection 4 
and the northe t of 9 (36 N. , 2 E. ), is a 35-a r bed of peat of a 
good quality of material. l'hi bed i of good quality, in e it i. 
four-fifths beneath the D'round-wat r lev 1 i d rived mostly from 
the grasses and sed e , and has a good thi 'kne s (see map). Th 
color i a medium to a dark ho olat browl', and tbe tripping i 1 
foot. 

A 60-acre peat bcd, having fiv - ixths of it material b neath th 
ground-water level and a fair to a good quality, urrounds Whar­
ton's Lake in be northea t and southeast quart r. of 5 and th 
northwe t and southwest of 4 (36 N. 2 E. ) . The olor i a m -
dium cho olat br \\,11 and the oriO'in i principall. from th D'rass 
and sedD' s. For thi kn , s (see map), this d p it rank~ w 11 and 
tIl strippinO' is from 1 t Ill:! feet. rrhe grn, s growing on the sur­
fa e affords a fair pa ture. 
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long a small stream valley, in the northwest quarter of e tion 
7 (36 N., 2 E.), are 10 a r of a poor to fair luality of pea. The 
thi kness ranges between 1 Y2 and 4 feet, the olor i a very dark 
hocolate brown, and the material is almost wholly abov the 

ground-water level. The gra ses and edges have been the main 
ur of orio-in, and th and and clay form the und rlying beds. 

Plate VII. 

Huckleberry Marsh, three and a half miles north and one and a half miles 
west of Lake ille. 

A peat deposit, ha ing a length of nine-tenths of a mile and a 
width of one-tenth to one-quarter of a mile, lies in the northwest 
and northeast quarter of se tion 16 (36 N., 2 E.). The peat is 
overlain by several feet of an excellent quality of peat moss litter, 
and this, ill turn, by llj2 feet of green mosses. The total thicknes 
will average 12 feet, the tripping almost nothing, and practically 
all of the material is beneath the ground-water level, thus giving 
it a fr h and good quality. The derivation has been from the 
sphagnum mosses. In addition to the sphao'l1um rno ses growing 
upon the surfa is a dense growth of hu kl b rr bushes. Over 
the central and larger part of the depo it, th e bush range be­
twe n 2 and 3 feet in heio-ht and are so clo e together, that one may 
walk on the tops of them. Blu lay and sand are, th ub oil . . 
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Centet1 Township (36 and 37 N., 2 and 3 E.).-Within 200 yards, 
and imm diatel east of the deposit described in the pre eding para­
graph, i a dep it of almo t equal size, occurring in all quarters of 
se tion 1- (36 N., 2 E.). This bed is covered with blackberry 
brier, tamara k and maple tree, and has a length of two-thirds of 
a mile and an av rage width of one-fifth of a mil. Sin e the ma­
terial is derived largely from the sphagnum mo es, i in a pure and 
fresh condition, and is largely beneath the ground-water level, the 
quality is good. 'J'he thickn.e s varies from 2 to 15 feet, and the 

0101' is a medium to a dark chocolate brown. 'rhis deposit, to­
gether with the one de crib d in the preceding paragraph, affords a 
good location for the ere tion of a peat plant. The railroad facili­
ties are good, and the timb r, the only native fuel, is scarce and ex­
pensive. 

Penn Township (36 37 and 38 N., 3 and 4 E.) .- Fifty acres of 
mu k and a very poor quality of peat lie in the southeast quarter of 
section 17, the northea t of 20 and the southwe t of 16 (37 N., 4 E.). 
The thickne s of thi b d will average 21/2 feet nd the stripping is 
llj2 feet. Pra ti all the ntire depo it.is above the ground-water 
Ie el, and it re ts upon the and. 'J'he origin ha been from the 
grasses, edge and weeds. 

A large bed of black sandy loam, mu k and peat begins in the 
outh a t quarter of se tion 20 and the north a t of 29, and ex­

tends westward through se -tions 19 and 30 (37 N., 4 E.), 24,25, 23, 
22 to the eastern part of 21 (37 N., 3 E.). The peat is found in 
small pat he and will probably, all taken together, amount to 300 
acres. Its average thickness ranges between 1 and 10 feet and the 
stripping about 2lj2 feet. Since the material i almost entirely 
above the ground-water level, the quality i poor. The derivation 
has been from the grasses, sedges and weeds, and the underlying 
bed is a sand. The stripping will average llj2 feet. This strip­
ping, however, affords a good soil for peppermint, whi h is grown 
upon it extensively. 

In the southw t and southeast quarters of section 35 (37 N., 3 
E.), and the northeast of 2 (36 N., 3 E.), are 90 acres of a fair to 
good quality of peat having a dark chocolate brown color. About 
three-quarters of this deposit j beneath the level of the ground­
water, and th upper one-quarter i.s stripping. The thi. kness ranges 
betwe n 3 and 1 f et and the und rlying tratum is sand. The 
surface is covered with maple trees. 

fl61 
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PART OF TOWNSHIPS 35 AD. 6 OR'1'8", RANGES 1, 2 A D 3 EST, 

AND PART OF 1 WEST AND 4 E T. 

Madison Township (35 and 36 ., 3 and 4 E.}.- Partly formed 
from the phagnum mosses, and partly from the gra an e O'e , 
are several hundr d a res of peat in the northea t quart r of section 
13, th outh a t of 12, the north half of 14, th outh half of 11, the 
n rth half of 15, and the outh half of 10 (36 N., E.). Th' d­
po it i . v ry mu(;h broken by the higher ground, and only patches 
of 30 or 40 a re have thi Ime s of mu h importan e. Probably 
100 a re have an av rage thi knes of 13 f et, and another 100 of 6 
f~et. Only the heavi l' b ds are of good quality. Here the material 
is mainly beneath the ground-water level, has a medium to a dark 
cho olate brown olor, and i in a very fresh and pure condition; 
while the shallov parts of 4 feet or Ie in thi kne s, is above the 
ground-wat r 1 v 1, hiO'hly oxidized and more or 1 s mixed with th 
sand, which i the underlying formation. The beds intervening be­
tween these two in thi kn , ontain a fair quality of material. 
The origin of the material has b en from the sphagnum mo ses, 
gras ,sedg and weed. A p at plant, ere ted in this vicinity, 
ould be furni hed with a uffi 'i nt supply of the crude material for 

operation. 
Having a medium chocolate brown color and a fair to good qual­

ity, are 60 a re of peat in th southwest quarter of s tion 15 and 
the northwest of 22 (36 N., 3 E.). The thickness (see map) of this 
bed rang s b tween 3 and 12 feet, and the stripping i %, of a foot. 
Over one-half of this material is beneath the ground-water level, 
and its derivation has been from the phaO'num mosses, grasses and 
sedges. The subsoil is sand. 

In the northea t quarter of e tion 22 and the northwest of 23, is 
a peat b d, omprising about 30 acre. The quality, thickness (se 
map), stripping, topographi al position am unt of material below 
the ground-water level, the 0101' and the sub oil are imilar to the' 
same of the preceding paragraph. Both depo. it ar covered with 
maple trees. 

One hundred acr s, of a poor t fair qnality of material, having 
a very dark ho olate brown 0101', and being m re than half above 
the ground-water level 0 ur in the outh a t quarter of e tion 1 
and the northwe t of ]2 (35 N., 3 E.), and the southw t of 6 and 
the northwest of 7 (38 N. 4 E.). The thickne of thi b d range 
between 2 and 10 feet, and the tripping i Ilh feet. Grasse 
sedO'es and weeds seem to have been the main sour e of oriO'in, and 
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the un rlying b d i and. Fail' p~l tur aDd orn gr w upon the 
surface. 

o curriu.O' at the junction of se ti ns]2 and 13 (35 N., 3 E.), 
and 7 and 1 (35 N., 4 E.), ar 20 a'r f a rath l' poor quality of 
p at. The b d has an averag thickne of' f t, an 1 is beneath 
11A feet of tripping. About one-half of th . material is beneath 
the ground-wat r level, and the ub il i an. '1'h origin of the 
depo it ha been from th gras es dO'e and weds. 

M adi on and Union Townships.- In all quarter of se tions 28, 
29, the n rtheast of 32 and the northwe t of 33 (36 ., 3 E.), are 
600 a l' of tamarack mar h: almo t ntir ly un 1 rlain by a me­
dium to a dark h olate brown 01 red pat. Thi b d being de­
riv d pdncipally from the sph O'nllm mo ,and having four­
fifths of it mat rial b n ath th 0'1' und-wat l' 1 v 1, i of a good 
qualit ' . The tripping i v ry 110'ht and the thi ·kn (ee map) 
ha a good av rag. Con iderable p at moss littel' an be obtained 
from th urfa e of this depo. it. Since the. outb rn part of thi 
mar h is ut by the Waba h Railway the lonation is a 0'001 one 
for building a peat plant. 

Union Town hip (35 and 36 N., :2 and 3 E.).- mm ninO' in 
·tjon 31 (36 ., 3 E.) and extendinD' in a uth,v terly direction 

through all quarter of tion 6 and 7 th , outhwe t of 8, the 
north",e t north a t and outh fl t of] an all of 17 into Marshall 

ounty i a vel' large body of mu k and pat. Th maximum 
thiclm s (, map) is about 7 f t and the av raD' 2Y~ feet and 

Opel' -ent. of the bed is above the O'l'ound-wat r 1 v 1. In place 
onsiderable and i minD'l d with the pat, thu leavinD' it in an 

impure ondition. Thi ) with the hjO'h amount of oxidation makes 
the averaD'e quality poor. 'J'he d po it i. 0'1' atl~ i t d by th 
hiD'her~round whi h probably 0 upies 60 p l' (' n . of the extent, 
outlin d in th beD'inning of the araO'raph. The 0101' of the ma­
t rial j a very dark chocolate brown and th ori!",in hu, been from 
th gra. dg s and weeds. The stripping i about 11/2 f et and 
the underlyinD' formations are clay and anj. The oil overlyinD' 
thi d po it has been found to be fair for onion orn and pasture. 

ConsiderinO' the 0' tation D'rowinD' on its nrfar and its extent 
a vel' ex eptional b d of peat. for thickness 0 urs in the east­
central part of se tion ] 2 (35 J .. 2 E. ). This bed i covered by a 
very heavy gr wth f tamarack tree, hn k1 berry bu he. and some 
maple tr . th v (T tation that is generally found over a b d of 
con id rable thirkne,l';. In thiR ase, how v€'r. th thi lmes (s ~ 
:map) j . onl~T feet at ma ' ;mum and will not a rage over 2 feet. 
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The extent i about 50 acre the tripping i 1 foot, and th d posit 
j almo t entirely above the ground-water level. 'Vith thi atmos­
pheri ontact the oxidation has left the quality poor. The origin 
ha b n mainly from the sphaO'num mossc. and the color is a m -
dium to a dark cho olate brown. The subsoils are blue lay and 
sand. 

Fifteen a r of a fair to good quality of material Ii in th 
north a t quarter of section 22 (36 N. 2 E.). It ha a medium 
hocolate brown color, and ha orlO'lnat d larO'ely from the phaO'­

num mosse. The thi kne s of the bed is from 2 to 10 feet and 75 
per ent. of it is beneath the level of the ground-water. The sub­
Roil is sand. 

About 130 a r s of peat, now ov red by tamarack and mapl 
tr e and huckleberry bushes lie in the ea t half of section 21 and 
the west half of 22 (36 N. 2 E.). This material ha been d rived, 
mo tly, from the phagnum mo. ses, and is of a m dium to a dark 
ho olate brown 01 r. Since 75 per ent. of it is beneath th 

ground-water I v 1 and the thickness ( e map) i of a fair aver­
aO'e, the e dep its ar of good quality and will ulbrnately become 
to be of on id rable e onomic importan . Portion of the urface 
ar cov red ,,\ ith the sphagnum mo e whi h are underlain by 

ral f t of a O'ood quality of p at mo litt r. Three beds con­
tain almo t all of thi material. 

Immediat ly south of th e depo it in the northwest quarter of 
e tion 27 are 45 acres of a similar material for quality, color, topo­

graphi al po ition and trippinO'. It al 0 i almo t entirely above 
the ground-wat r lev 1, and rests for the most part, upon the sand. 
The thiclrne s (see map) ranges between 3 and 15 feet. 

Taking into on ideration both qualit. ann extent one of the 
first peat d po its of the State beO'ins in th north-central part of 
e tion 2 ,and xtend: outhea t throuO'h the entral and outhea t 

quart rs of the arne s tion the ea t half of 33, the we t half of 34 
(36 N. 2 E.). the northw st quart rand ea t half of 3 the w t 
half of 2 the northw t quarter and a t half of 11, all quarters of 
14 the southw t of ] 2, and the W('l t half of 13 (35 . 2 E .) and for 
ov r on mile outh into Marshall COtmty. The urface of thi 
peat b d is ith r overed by mar hes or lakes Pleasant and Riddl 
Lakes beinO' found within its limits. The old glacial lake, whi h 
on oc upi d th . am topoO'raphiral po. ition, undonbt dly ha a 
much O'reat r ext nt than th exi. tin 0' lak mprisinO' not only 
the . but, in addition. all of the peat beds and marshes that have 
been menti n d in this paragraph. In the mar h ar fund 
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tamarark, mapl d and uma tre ,variou O"ra' e , 
s dge we d an 1 phagnum rno e. 

Th main source of riO'in hay b n from th . phaO'num rno. s. 

q 

3 

FiO". 13. howinO' the thickn ses, wb r soundings were made, of peat 
deposit in the vicinit of PI a ant and Riddle Lakes, nion town-
hip . Jo eph ounty. 

but 0111 wha fr III th 
and tump. 0 ur fr qu ntly 
en ount r d in inking th 
trial jam hum to a 

and we 'I amarack 10 

1 in the d po it. These were 
The 0101' of th ma­

m the tbi k-
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ne ( e map) of th d p it i v ry go d an(l 9 pel' c: nt. f th 
material i b lov th 1 I of the ground-wat r, the quality will 
ayerag good. aneral sample, te t d l by Dr. R. E. Lyons of the 

tate Univer it , haws a v ry high fn ] value. The tripping i , 
in general, very light and th chi fund rl in f rmati n i sand. 

At num rous point D the urfa e of this p at b 1 ar found 
large amount of th gr n masse.. Un I rl ing th. and also 
ther part of th urfac: i. a good quality of p at mas litter. 
uf:fi ient of thi mat rial auld easily be pro ur :1. to pay for the 

ere ting of a peat rna plant and when we can ider the x ellent 
railway fa ilitie the good quality of the peat j elf, and its ex­
tent, pr bably no b tt r location for a peat plant can be found in 
the tate of Indiana. 

A good quality of material, being Jaraely beneath th ground­
water 1 v 1 and havin a a thi ·lme (. e map) varyinO' b tween 4 
and 7 fe t, Ii in the ea t- entral part f section 2 (35 N., 2 E.). 
Fift a res f surfa e are a r 1 h. till bed, and the strippina 
is light. The alar i a m dium ho' lat ~ brown, the derivation i 
from the mo , gra edD' end weed ,an . and ompri th 
underlyin bed. 

LibeTty Town hip (35 and 36 N., 1 and 2 E').-In the northeast 
quarter of tion 25 and the southea. t of 24 ( 6 N., 1 E.), are 30 
a res of a poor to fair quality of p at. Two soundinO's hawed th 
thi kness to be about 5 f et more than on -half of the mat rial t b 
above the grouna-wat r 1 vel, and the strippin to be 11/2 f t . 
The alar i a dark hoc lat broWD) and th rhi f ource of forma­
tion ha b en from the O'ra es and. dg. and i th leadiner un­
derlying formation. 

A imilar d posit in extent, color, quality tripping oriO'in and 
the amonnt of material above the around-water 1 v] to the one 
de crib d in the pr diner paraO'raph, or ur in th north- entral 
part f (' ti 11 26 ( 6 J. ] E.). Th thi kness of the b d rang 
betw en 1 an I 12 f t but win not av raae ov r 3 feet. 

Material av raO'ing fair in qualit. and having an extent of 25 
acre, i. found in the onth,,- . t quart l' of ection 23 and the outh­
ea t of 22 (!i6 J., 1 E.). Its color is a dark eho alate brown and 
derive 1 fr m tb OTa es and sedge. Fully 65 per c nt. of thi de­
po. it i abov th O'rolmd-wat l' level. The stripping i 1 foot and 
th tbi knes (.ee map) ranD'e betwe n 6 and 11 fe t. 

r 1 with tamara ·k anrJ l1aple tre D'ra. e. and edges, are 
170 arr. of p at in th outh,,-e t quarter of s tion 22. all quar­
ter f 21 and thp .onthE'ClRt f 16 (8 N. 1 E.). Th d rivatioD 

I ee page 99 
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of the ma erial of th uth rn half of this d po it i mainly from 
the sphagnum mo e, ' while that of the north rn half' larg ly 
fr m th gra and sedg s. The quality range bet,\' en fair and 
crood and th 01 l' i a m lum to a dark ho olate br wn. About 
75 per cent. of the bed i beneath the ground-water 1 v 1, and the 
a rag thi kn s (e map) i good. The tripping i from aI­
m t nothincr to 2 feet, while th un 1'1 iDO' b are lay and 
and. In tIl tamara Ie rtion of thi d po it is a large amount 
f peat mos litter, overlying the pat. 

,Vith an ' nt of 150 a'r and it 10 ation in the outhwest 
quart l' of e -ti n ]7 (35 ... . , 1 E. ) i '3. peat bed, one-tenth of 
\ hi -h i. ' l' 1 with tamara k and nine-tenth with the crrasses, 
edges and weeds. Since about ne-half of the d posit is above 

the ground-wat l' level the thickne., ( map ) is from 1lj~ to 13 
f et and th derivati n is from the phaO'num mo ,grasses, 

dg and w eds; th average quality i' about fair. Thi bed 
a 0 ha a medium to a dark chocolate .brown color, a strippincr of 
1 foot, and both sand and lay sub oils. 

Lincoln Township (36 'J 1 W.}.-In the a tern half of 
tion 25, in all quarter f ection 3 the northern half of 10, and th 
western half of 2, i a depo it containing a quality of p at whi h 
will hardly average fair, originating from th crra ses and dge 
a d havinO' it topographi al position in the flood plain of th 
Kankake Ri l' and what was on e th gr ater xt nsiOll of IHud 
Lak. The extent of this deposit is approximately 400 a res, and 
th averaO'e thi lille s about 3lj~ feet, '\ hile the maximum is about 
10 feet. Th material being about half exposed to the atmospheric 
weathering, and more or Ie. of the sandy ub oil binD' mincrle 1 
with it, the quality will harlly average fair. The stripping, which 
make a crood soil for mar h hay, has an average thickne of 1 
foot. 

An x ellent bed of p at for size, thi kness and quality oc ur 
in the we tern halves of e tions 23 and 26, all th quart l' of 

ion 22 and 27 and xt nd lightly over into LaPorte County. 
Th surface ov red b r thj d po it contains about 700 a re , 300. 
f whi h are or hav b n ov red by tamara k, and 400 by the 

O'!'a es" dge and we ill. The mat rial underlyinU' the 300 acre 
ha b n f rm d larcr 1. from the sphagnum mo es, while that un­
derlyin cr th 40 acr has b en d rived to a on iderable extent, 
from th crra dge and weed. Fully 90 per cent. of the 
former bed 0 ur beneath th round-water level, while only about 
50 per nt. of the latter is found so ituated thus causing the 
former b au e of liO'ht oxidation throuO'h atmospheric contact, 
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to be of a go d qualit , and the latter to be onl) fair. Another 
rea on f l' the diff r 11' in quality i that th r lativ amount of 
mingling with the and. 'llb oil i Ie for the rno variety than 
for the gr , 'fhi j ' d 1 t the fa t that the form r d po it has 
an av rag thi 'kn ss f 6 f et and th latt r only 4. The olor of 
the mat rial lerived from h mo is a medium to a dark cho 0 -

lat brown, whil that fr m th gras and edg is a dark cho 0-

late brown. Th tripl in . ranD' betw n 1;.:., and 1Vi, feet. 
A p at d ov rin about 0 acr s of urfa e 0 ur in the 

a t rn half of (;ti n 36 an the v e tern of . Th mat rial f 
thi bed ha a dark ho olat brown color, and ha been deriv d 
from th phagnulll mo s s, gra sand dg. Its quality "ill 
average fair , th tripping j. abollt % of a foot, and the thicknes 
of the bed ranO' b tw en 3 and 10 feet. and mak up the un-
d rlying formation. 

t least 3000 more a r of peat an be fund in thi ount 
oth l' than that whi h th writer has de ribed in thi. r port; but 
th xtent of the d po it will be found to be ith r v r mall or 
th quality of th mat rial i poor. Either of th . nclition mak 
th e unm ntion d d posit undesirable for the r tion of v n a 
mall p at plant. IIowever, there are som of the d po its, espe­

ciall the small beds of 4 or 5 a res, which ontain a D'ood quality 
of mat rial; the may be of great economic importan e to the farm­
r if th y will pade out the peat. stack it up for dr ing and 

burn it in the rude form. These mall deposit of good quality 
an C1' nerally be 10 at d by the vegetation growing on the surface, 

such as huckleberry and ranberry bushes, umac and tamarack 
tree, phagnum mo e and f rn. 'Then by notinC1' the amount uf 
the material beneath th O'round-wat l' level, an g tting the thick­
n ss of the b d by thru tin down a pole or pipe one an obtain a 
v r fair id a as to the nature of their depo it.! 

LAPORTE COUNTY. 

Bing the third ount a t ot the tate of Illinoi an 1 border­
in on the Michigan. tate lin, i LaPort ounty. The moraines 
of th ea t rn half of th ounty ontain many mall peat beds. 
A few large peat depo it 0 ur in old lake basins, whi h hav 
be n drain d and v ry e.rten iv depo it , of poor qnality, Ii in 
the Kankakee Valley. As a peat ounty, Laport rank among th 
less important. 

ISee page 109 for the criteria u ed in d termining the economic importance of a peat bed . 
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Tow HIP 3 ORTH.. } ,A GES 1 2 3 D 4 WEST. 

H'l.('dson 170 n hip (38 T., 1 W.).-- nrr unding 1[u on Lake, 
with the h v and m t xtensive bed on th w st side, are p at 
d po its, whi h, talc n tog th l' will cov l' 1 0 acr . Th 0 acr 
lying on the w t id of the lake, hav an av raO' thickn s of 

If:.. f t and ar fur-fifth b n ath th gr und-wa l' level. The 
haracter give th mat rial a fair to O'ood quality. The origin 

has been from the ra e dg and mos e and the olor is a 
dark ho olate brown. Th tripping is ]/ i of a foot and the un­
derlying bed i sand. The oth r part f th deposit are shallow 
impure and almost without importance a fuel. 

Galena Township (3 N.} 2 W.).-Thirt. -five a res of a depo it, 
whi h i sli htl more hall wand f about th ame uality a 
the above is ituat d in the southea t quart r of ion 24. It lie 
along the n rth side of a small lake and is mo tly b neath the water 
lev 1. 1\10 e, 0'1' s and edge have b n th hi f sources of 
d rivation~ and and is the princjpal ub tratum. 

Around the other small glacial lakes of thi ounty are small 
p at beds, ome of whi h contain 30 acre of a fair quality of 
material. The general chara ter of the b i v ry similar to 
tho e described in the two pre eding paraO'raph . 

Probably 300 a res of a poor quality of material occurs along 
the mall str arns found in tions 14 ] 5 11 8 9, 17 and 16. 
Th se depo it are almo t all very hallow andy and highly oxi­
dized. As a fu 1, tl~ material wHl nev l' b suitable for anything 
other than a 1 cal on umption, and for this only the thicker beds 
will be of mu h importance. 

. Galena and 1Vills Townships (38 a,nd 37 N., 2 and 1 W.).-In th 
uth rn half of tion 36 of Gal n Town hip and the northern 

half of 7 f Will Town hip llrrollnding a mall la ial lake, i 
a peat d po ~t of 40 acr s in xt nt. Th a erage thi kness is about 
5 f t, whil th maximum i 10 fee. Th derivation of th ma­
terial is from the ra e dO' and phao-num mo ses and the 
olor i a m dium to a dark ho olate brown. Since the bed i . 

almo t an ben ath the water lev 1 th qualit i ood. The strip­
pin i lit. of a foot and the uh oil is and. 

Galena and pringfield Townships (3 N., 2 and 3 W.).- light-
ly extending into the western half of tj n 1 of al n.a Town-
hip but having its main expanse in all quarter of tion 24 25 

and 26, the western half of 6 the a. t rn of 35 and 34 aloin 
the south a t quarter of 27 and the north a t outheast and south­
west of 27 of Springfield Township, are probably 1,000 acreS of 
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peat. The thickne s of the deposit varies D'r atl . , and the heaviest 
beds ar much s attered. Howev r if all of these ould be com­
bined, probably 100 acres would have an average thiclmess of 5 
feet, 200 of 4 feet and 300 of 2Y:.. f et. The r mainder are very 
hallow and impur bing andy and O'reatly decomposed. Th 

grasses and sedges hav b n the main ouree of origin, but the 
phagnum mo es and other v getation hav played a small part. 

The heavier bed are mostly beneath the ground-wat r level, and 
are of fair quality. The olor i a very dark ·ho 'olate brown, and 
the strippinD' range betw en one-third and 2 feet. onsiderabl 
corn is raised on the oxidized surfae , and fair crops are obtained. 

Michigan Town hip (3 ., 4 11.) .-A very exten ive depo it 
has its beginning at 1i 'hio'an Cit 1 and xtends southw t, thr uo'h 
the southea t quart r of tion 30 and all quarter of 31, into 
Porter unty. Th part of the ~epo it in thi· town hip ha a 
len th of 11;::j of a mile, and a width ranging between ~ and V!;. of a 
mile. 'The material, bing chieft under the ground-water level, ha 
not b ome oxidized from contact with th atmo phere, and is conse­
quently of a fair to good quality. The thiclm s of the b d will 
average 4V2 feet, and the d rivation h~ been mo tly from the 
grasses and sedges. 'rh material i light, and the underlying bed 
is sand. The topographical po ition of this bed i very intere tinD'. 
On its northwest side are very pronounced sand dune, towerinD' 
150 feet above the Ie 1 of Lake Mi higan, whi h bounds them on 
the north while on th southeast side are and hills ranging between 
30 and 50 f et in heiO'ht. These topographi al relation continue, 
more or Ie noti eable for a number of mile we tward along the 
hore of Lake Ii higan. 

'IOWNSHIP 37 ORTH, RA GES 1, 2, 3 AND 4 WEST. 

Cente1' Township (37 N., 3 W').- The important d p its f thi 
township occur imm diately n rth f the ity of LaPorte around 
Pine Stone and Clear Lake. If all of these dep its ould be om­
bined they would cover about 150 a r s. Probably 40 acres lie on 
the west ide of Pine LaIc 30 a r s between Pin and Stony and 
20 a re south of Stony. 11 of the e depo it are largely beneath 
the ground-wat r level or are suspended in th lakes. Under both 
ircumstan e the material i~ in a very fr sh ndition and is on­

sequently of a fair to good quality. The oriO'in ha been prin­
cipally fr m th gras and edges, and the olor i a ark ho 0-

late brown. The thi '1m of the beds vari s D'reatly, but 41f2 feet 
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is probably clo e to the averag , while 15 fe t is les than the 
maximum. and and marl are the und dying f rma ion . 

Numerou mall d po its of fair and ven good qualit occur 
about the man little lakes, and in the kettle basins of Kankakee 
and Wills Townships. East of Rolling Prairie small glacial kettle 
basins are very common and are invariably filled, more or less 
with peat. Most of this peat is of the sphagnum mos origin, and 
the beds often have an average thickness of 7 or 8 feet, although 
the extent is o;tly a few a res. The writer gave particular atten­
tion to these kettle ba in beds in section 1 of Wills Town hip. 
The small lakes, forming a chain, extending from the town of 
Hudson, south of Fish Lake, are all, to some extent surrounded 
by peat deposits of a fair to good quality. 

Lincoln and Johnson Townships (35 and 36 N., 1 W.).- O cur­
ring more or less on all sides of Fish Lake, but with especially 
large developments at the northern and southern ends, are 400 
acres of peat. The 250 acre , which lie about the southern end, 
are mostly of grass and sedge origin, are about one-half beneath 
the ground-water level, and have a maximum thickness of 10 feet, 
and an average of 3 feet. Fifty acres of these, however, will aver­
age 7 feet in thickness, and fifty more about 5 f et. These heavier 
portions are of fair quality and have a rather light stripping. The 
stripping is from lj2 to Ilj2 feet and the color is a dark chocolate 
brown. 

The 75 acres about the northern end of the lake have an average 
thickness of 6 feet, are largely beneath the ground-water level, 
and are from fair to good quality. Sphagnum moss No. 2 has been 
the main source of origin, and to a Ie ser extent sphagnum moss 
1. o. 1, the grases and sedges. The stripping is very light, the color 
is a medium to a dark chocolate brown, and the subsoils are marl 
and and. 1'amarack trees over a larg part of this northern ex­
tension. 

Around Mud Lake, in sections 8,5,9 and 4 of Johnson Township 
are over 1,000 acres of a material which will not average fair in 
quality. It is two-thirds above the ground-water level, has an 
average thi kness of 2lj2 feet and is derived from the grasses and 
sedges. The tripping is 1 foot and the underlying bed is sand, 
which is more or less mingled with the peat. The color is a very 
dark hocolat brown. Several patches, however, of 35 or 40 acres 
occur at various points in this deposit that have an average thick­
ness of 4 or 5 feet are ov r half beneath the ground-water level 
and are of fair quality. 
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Tow J HIP 35 NORTH, RA JGES I, 2, 3 AND 4 WEST. 

ontinuing on to th outhwestward along the Yankake l{iver 
one meets with ast an y loam and mu k deposits, and with small 
patches of peat. Th se pat he seldom 'over more than 50 acres 
and are generally shallow and of poor quality. 

A chain of . small d po its, surrounding mall gla ial lakes in 
Noble Township (35 N., 3 W. ) extend in a north'westerly and south­
easterly course, through ction 18, 17, 20, 29, 28 and 33. All of 
the e are rather shallow and of I than an average quality. The 
material has been deriv d from the grasses and sed e , and most of 
it is above the level of the ground-water. 

TOWN HIP 34 ORTH, RANGES 2, 3 AND 4 WEST. 

Hanna Township (33 and 34 N., 2 and 3 lV.) .- Almost wholly 
bneath the ground-water level, and with an average thi kness of 
4V2 feet, is a peat d posit in the southwest quarter of section 2, 
the northwe t of 11 and all quarter of 10 (34 N., 3 W.). While 
one-third of this material is of a poor quality, the remainder will 
average fair . The origin has been mo tly from the grasses and 
sedges, and the o]or i a dark cho olate brown. Sand is the un­
derlying formation. 

Probably 50 a res of a fair quality of peat can be obtained in 
se tion 5 (34 N., 2 W.). The thickne s i fair and 60 per ent. of 
the material is below the ground-water lev 1. The sources of origin 
have been the gras es and sedges, and the 0101' i a dark chocolate 
brown. 

In addition to the d posits already des ribed are num rou oth r 
of maller extents, occurring somewhat in all of the ivil town­
ships. Some of tho e along English Lake and in the Kankakee 
flats have extents of 40 or 50 acres and ar almost fair in quality. 
Other depo its lie in old lake basins and around small lakes in all 
of th townships of this county. Some of these cover 25 or 30 acre 
of urfa e and are from fair to good in quality. 
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T ... RKE COUNTY. 

tarke onnty, with Knox a its ounty seat, is bounded on the 
ea t by 1ar hall ounty, on h outh by Pula ki, on the west by 
LaPorte, and on the north b. J.JaPorte and St. Joseph. For amount 
of peat it will probably rank fir t for th State of Indiana; but 
taking into a ount both the amount and quality, ' it only rank 
amonO' th be t in e it ha not so mn h peat f the 0' od quality 
as Mar. hall St. Jo ph Ko (,Insko and Noble Connti . 
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Tow T HIP 34 JORTTI RANGES 1 A D 2 WES'l'. 

Oregon Township (34 J ~., 1 lV.).- In the . nth\ t quart r of 
tion 4 is a tamara Ie marsh underlain by a peat b d. in 

thi be:l j mainl, b n ath the grouua-water level and the orlO'in 
ha b 11 from h ~phaernum mo ses, gra s s an dg, the quality 
ran 0' beby en fair and ood. The tbi kne s i from 6 to 10 feet 
th trippin rr i. v ry ljerht, and the ar al ' tent i 60 a res. Th 

0101' L a lark ·ho olate brovvn and the ubsoil i and. 
_up~r in g a h quart r f tion 3 and 4, and extending into 

Lap rt ount r ia depo it of peat of somewhat Ie than fair 
quality. The portion found in Starke County onsist of 300 a res, 
ver, mu h epara ed by the higher ground. Th color i a very 
dark ho olat brown and the material has been formed from the 
gra and des. Th till kness has an average of about 4 feet 
and <: maximum of 10 f et, while the stripping is 1 foot, and 50 
p r ~ent. of the b d is above the ground-water level. Sand is the 
predominating ubstratum. 

The d po it about Woodworth Lake, in the northern half of sec­
ti n 12 and th southern of section 1. has its main extent in Mar­
hall Oount~r and i drib d on page 226. In Starke County 

th r ar ab ut 100 a re of material about this lake, 40 of which 
are of an e· llent quality. These lie in the southea t quarter of 
e ti n 1 and are ov r d with a dense growth of huckleberry 

bu he old tamara k tr e and con sid rable of the sphagnum 
m se. . p ciaD T No.2. Beneath thi veeretation are several fe t 
of an x ell nt qualit, of p at roo litter, whi h in turn, is under­
lain by the m dium eho olate hrown peat entir ly beneath the 
erroun -wat r Ie el. Thi material i of very erood quality. Ex­
tnding north from thi hu kleberry marsh is a 40-a re bed of th 

dark 'ho olat brmvn peat, derived from the err as s an 
der an lover d with cottonwood trees, briar and weeds. Thi 

b d is poor t fair in quality, being mo tly above the ground-water 
1 el and beiner more or less mingled with the sand which under­
lie it. The thickness (see map) of the moss bed will average 15 
fe t while that of the ra and sedge varjety will not average over 
3 f et, and the stripping of the former is one- ixth of a foot, and 
that of the latter 1 foot. 

One hundred acre of a very dark hocolat brown material lies 
in the southwest quarter of section 24 and the southeast of 23. Thi 
bed being hallow and a large part of the material lying above the 
ground-water lev 1 the quality will not average fair. The grasses 
and seder s have beep the chief SOllrces of origin. 
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Oregon and Washington 'l'ownships.-A peat bed commences 
in the southeast quarter of section 4, Washington 'rownship, and 
extends northward through the northeast and northwest quarters 
of this same section, and all quarters of sections 33, 27 and 28. 
Oregon Town hip, where it branches. One of these bran h s extends 
due north, passing throuD'h all quarters of section 22 to the south­
we t quarter of 15, and the other follows I ail torm Cr ek, passing 
through th a. t rn half of 21, the western of 20, the southern of 
17, and terminatin i the northwest quarter of thO ame section. 
AlthouO'h greatly di sected b' thc higher ground at I a t 1,000 
a re of thi ar a are p at 1 po it . But, taken as a whole, the 
d p it i ery hallow impur and hiD'hly oxidiz d and only part 
of it can be con ider d of mu h importan e a a fu 1. One of the e 
parts havinO' an extent of over 100 a res, Ii sine ion 27. Here 
tll thickne s will av rage 51/~ f et and the material i. over one-half 
b n ath the ground-wat r level thus givin a fair quality. The 
other ar as of fair qualit arc mall and v r much attered. The 
main sour e of ori in for th entir d posit ha be n mo tly the 
grasses and sedges. 

Oregon and Davi Townships.- In section, 5 and 6 of Oregon 
Township and 1 2 3 4 11 10, 9 8, 17 and 18 of Davis Township, 
are the broad expanses of bla k andy loam mu k and peat 
deposits of the Kankakee lowlands. In ections 5 and 6 of Oregon 
Township are 100 acres of a fair quality of material, in patches, 
ranD'ing between 4 and 25 acre varyinO' in thi kn from 4 to 7 
feet. Beds of les"' than 4 feet in thickness are largely above the 
ground-water level and are too mu h oxidiz d to be of gr at value 
as a fuel. However, about 700 acres of a poor quality of fuel ould 
be obtain d in these two sections. 

Davis Township (34 N., 2 and 3 W.) .- It i probable that not 
over on - iO'hth of the peat bed of Davi Town hip would be of 

onomic value as a fuel and the O'r ater 10rtion of the wouln 
be of a poor quality. Th re are 70 acre of a fair to ood quality 
of p at lying principall outh of the Penru ylvania Railway in th 
southeast quarter of se tion 16 and the outhwe t of 17. Thi bed 
ha ing a maximum thicknes of 15 feet and an averaO'e of 5 feet, 
lie larg ly b neath the 0Tound-wat r I v 1. The pred minatin?, 
subsoil for all of th se beds j , sand. Over the deep pflat v ry faiT 
cropf-"l of onion, ar rais (1 Th shall w p at beds a \ 11 as he' 
roll k and bla k sandy loam. are larO'ely planted to corn. Siu(, 
a number of dredge di t he and small r open ones oc ur in this 
area th thickness and quality of the material can be easily de­
t rmin d b. f llowin 0' the and llotjn 0' the ctions alonD' the S1 Ie . 
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Tow HIP 33 ORTH, RANGE 1, 2 AND 3 WEST. 

Jack on Tow'Ylship (33 N., 3 W.).- IJarge opes of black sandy 
loam mu k and p at 0 ur in the i inity of Engli h Lake. The e 
b ds, how v r , ar in general hallow, impure and very much d -
ompo d. nl in mall patches of a few a r s, s attered more or 

Ie ov r this ntire extent is mat rial to be found that is of a fair 
quality. 

ent l' Township (33 N., 2 W.).- Ext nding lightly southward 
into alifornia Town hip i a peat d po it in the southern half of 

ction 36. Th bed contains about 50 a l'e and the thickness will 
av raO' 3Ys f et. Grasses, edges and sphagnum mosses are the 
hi f our of origin, and the material occurrin about one-half 

ben ath th ground-water level, the quality will av raO'e fair. The 
tripping i 1 foot and t1!e color is a dark ho olate brown. 

Tow IJIP 32 NORTH, RANGES 1, 2, 3 AND 4 WEST. 

No'rth B nd Township (32 N., 1 W.).- The deposit about Man­
itou Lake, 0 urring in both [arshall and Starke Counties ha 
been partly drib d on page 232. The portion found in tark 
County lie in th northeast, southwe t and southeast quarters of 
ection 13 the northwe t, northea t and southeast of 24, and the 

northea t of 25. Both at the north and outh ends of the old lakc 
ar tamara k mar;qh toO'ether coverinO' over 100 a res, and both 
are und rlain by a O'ood qualit, of peat. In these pIa es the bed is 
of a go d thi kn the mat rial i largely ben ath the level of the 
O'round-wat r and the tripping is liO'ht. The olor i a medium 
to a dark ho olate brown. Extending westward from the lake 
ar 150 acr of a ver, dark ho olate brown pat, \ hi h i prin-
ipally abov the O'round-watE'r level and is of a poor to fair qual­

ity. Thi portion is shallo'w and the material is in pIa e impure. 
A verv dark olored ani! hallow peat depo it is locat d in th 

nor hat luart r of s tion 23. It has an extent of 50 a res and 
a trippinO' of 1:Y~ f t. The quality is poor and the origin has been 
mainly from th gra se and sedO' . 

In what wa once an old lake basin in the outh a t quarter of 
nter of the s tion ar 30 a r s of a dark 

olore pat. Th bE'd haR an averag thj 1m of ab ut , V~ feet, 
and a maximnm f fert. ~ inC' ab ut on -half of the mat rial 
i. aho e the 0'1' unl-wat r I v 1 an 1 thc oriO'in ha, b en from he 
O'TCl. an 1 edge the quality wil1 almost av rag fair. The Ull­

derlying b d is sand. 

[17] 
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In the northea. t quarter of thi same se tion, re ting upon a 
andy substratum and overino- an xt nt of 50 a re is a peat bed 

whi h will averao-e slightly bett r than the pre edina' in thi k­
ne s and quality. The color is a very dark chocolate brown and 
the origin has be n, for th m . t part from the o-ras dges and 
we d.. One-half of the b d is above the ground-water ] v 1, the 
.'trjppinO' 1 foot. 

~-. 3 

/D 

.'Q 

17 

Fig. 14. howina the thickn es, where soundings were mad, of p at b ds 
in the northern half of 1 orlh Bend township, tarke ounty. 

A r ther ext n ive b d of p a . ha ing a 1 ngth of mil ,and a 
width var ing betwe n 1~ and Ij~ of a mile lies in ea h quarter 
of se tions 15 and 9 the outh a t of 5 the outhwe t of 4, the 
northeast of the southwe t of 10, th northeast of 16 and the 
north-central part of 22. Th n rthw t rn part of thi b d whi h 
is found in se tions 4 5 8 and the northwest quarter of 9, i of a 
very good quality. It surrounds sev ral mall lakes, and i covered 
with tamarack tr('e~ and om sphagnum mosses. The color of this 
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portion of the material is a medium to a dark cho olate brown, and 
the derivation is roo tly from the sphagnum mo s No.2, and to a 
less extent from the gra es, sedges and sphagnum moss o. 1. Th 
thickness (see map) of the bed i here v ry IYood, an the material 
is almost wholly beneath the ground-water Ie el. orne of th 
green mosses are y t to be found on the surface, and immediately 
beneath these are several feet of a good quality of peat moss litter. 

The remainder of the deposit contains a very dark chocolat 
brown colored material, whi h has been derived, mainly, from th 
grasses, sedges and weeds. The thickness (see map) of this part 
of the bed will not average over 4 feet, the stripping i 1 foot, and 
the material is fully half beneath the ground-water level, thus giv­
ing a quality about fair. Sand is the leading subsoil. 

A number of other small deposits, ranging from 5 to 20 acres, 
exist in this township. Some of these occur about the small lakes 
in sections 35 and 36. 

California Township (32 N., 2 1V.).-There are about 150 acres 
of a fair quality of material in an extent of peat and muck, which 
overs a portion of the we tern half of se tion 35, the northern of 

34, the southwest of 27 and the east-central of 28. Thi material 
is very mu h scatte:red and can be located most ea ily by following 
the open ditches on the sides of which the sections are exposed. The 
average thickness is about 3 feet and about one-half of the material 
is above the ground-water 1 vel. The color is a very dark chocolate 
brown and the origin is from the grasses and sedg s. Sand is the 
princi pal subsoil. 

Extending westward from the southwest corner of Bass Lake, 
in the northwest quarter of section 23 and the northeast of 22, ar 
50 acres of a dark hocolate brown colored peat. The material 
being about two-thirds beneath the ground-water level, and th 
average thi lrne s 6 feet, with a maximum of 1 feet, gives a fair 
to good quality. The stripping i light, and the underlying forma­
tion is sand. 

Probably 600 acr s of p at, ranging from poor to good in qual­
it but averaging fair, lie north of the we tern part of Ba s ~ak 
in the northern half of se tion 14 the eastern of 10, all quarter. 
of 11, the southw t of 12 and th north ast of 13. The averaD'e 
thi kness of thi bed is about 6 feet, and 70 per cent. of th 
material is beneath the ground-water Ie el. The color is a dark 
chocolate brown, and the origin ha been mo tly from the gra 
and sedges, and somewhat from the phagnum roo s. The strip­
pinD' i , in general, light, and the ub traturo i and. 
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Bounding R und Lak on the a t rn and outh rn ides and 
ext n ing jn a . onth a t rn djrp.l'tion ar 300 a r of a ark ·ho 0-

late br wn material whi h I' st up n the sand and ha a trippinO' 
of about one-third of a foot. Sin e th thi 1m ss of thi bed will 
a rage at lea t 6 fe t, and four-fifth f the peat i under th 
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Fig. 15. howing the thicknesses, where soundings were made, of peat beds in the vicinities 
of Bass and Round Lakes, tarke County. 

ground-wat r 1 v 1, the quality is almost good. The origin of the 
material ha been mainly from the grasses and sedges, and to a 
less extent from the phagnum mo es. This d po it and the on 
extending northwe t from Ba Lake, are conn ted by a rath r 
large stream of water, and a broken hain of shallow and small 
peat beds. Th se onditions, tog ther with the large amoun an 
quality of material found in the e deposits, make a point b tw n 
th se two b d a v ry desirable on for a larO'e peat plant. 
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On hundred a. res of material, whi h will average poor in qual­
it , js found in the northea t uart I' of e ·tion 30, th northwest of 
29 and the n rth a t of 1. '1'bi ' b ,d conn ct up with another of 
100 a re at th 11 rth t and on of "",00 a 'res at the south west. 

It ha an avel'ug thi ku of 2.lj2 feet and a maximum of 10 feet. 
Almo t n -lnlf of the depo it is above the ground-water level, the 
tripping is ] f ot and the underlying bed is sand, which is more 

or 113s mingl d , ith the peat. 
The 200 acr ,hi 'h lie immediately south we t of thi bed 

also av rag p or in quality, and i about one-half above the 
ground-water level. Its 0101' is a very dark ho olate brown. Th 
av rage thi kne is onl ..., fe t, and the underlying formation is 
and, whi h is notably mingled with the peat. Con iderable gra 

for packing purpo e i obtained from the urface. 
Califo1Tua and 1Vayne Townships.·-Very heter g n ous in thi k­

ne and quality is the peat bed 0 curring in the outhea t quarter 
f e tion 24 and the northeast of 25 (32 N., 3 W. ) , and the south­

we t of 19 and th northea t of 30 (32 N., 2 W. ) . Th average 
thickne s i 2Y2 feet and the maximum 10 feet, and about one-half 
of the bed is beneath the ground-water lev I, thus giving a poor to 
fair quality. Grasses and dge have been the prevailing sour es 
of origin, and a very dark chocolate brown is th 0101'. The strip­
ping is about 1 foot, and the substratum i sand. 

Extending over several hundred arr nd I' ting mainly upon 
the sand and somewhat upon the marl, . a p at depo it in the 
southea t quarter of section 25, and the northeast of 36 (32 N., 3 
W.), and all quarters of 31, the southwest of 30 and the w tern 
half of 32 (32 N., 2 W.). Since mo t of the bed is beneath the 
ground-water level, and the average thi·kn s (e map) is good, 
the qualit i fair to good. '1 he 0101' i a dark ho olate brown and 
the origin from the gras , and sedges ha b en mo t prevalent. 

Wayne TownsJrJip (32 N., 3 W.).- p at depo it, with an extent 
of 300 a re , occurs in the southea t quart I' of tion 21, the outh­
west of 22, all quarter of 2u, the \ t rn half f 27, the northea t 
quart I' of 33 and the northwest of 34. 11he mat rial i very mu h 
separated by the higher ground and 0 curs in pat hes, ranO'ing from 
10 to 60 acr . On of th e 60-a re pat hes having a ver'y good 
quality of material lie in se tions and 34. Th' material ha 
b en derived mainl from the phagnum mo s No.2, but omewhat 
from phagnum mo No.1 and th o-ra sand edo-e, and it is 
almo t wholly beneath the O'I'ound-water 1 vel. Thi i a material 
of good quality and th thi kne s of th bed range b tween 4: 
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and 13 feet, and the tripping is almost nothing providing th 
value of the peat moss litter, which occurs in abundanc , covering 
the peat, is taken into consideration. A large amount of the green 
phacrnum mosses, such as are used by nurserymen, is also found 

growing on portions of this bed. Sand is the predominatin ub­
i1. Some of the crrass that is used for pa 'king is cut, annually 

from the urface of this bed. 
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Fig. 16. Showing thicknesses, where soundings were made, of peat beds in the southern hlllf 
of Wayne township, tarke County. 

Another patch b longing to thi large deposit and of 'on iderable 
economi importan e, lies one-fourth of a mile north of the one 
mentioned above, It cover about 50 acres, has a good thi knes , 
and is largely beneath the ground-water level. The material is of 
good quality and the olor is a dark chocolate brown. Several 
other parts of this deposit, similar to the two mentioned above but 
of les acreage, occur in sections 27, 28, 21 and 22. 

Found in the south a t quarter of section 14 and the northea t 
of 23, are 100 acres of peat, re ting npon the sand. The bed, being 
between 4 and 13 feet in thickne s, and two-thirds beneath the 
ground-water level, is of a fair to good quality. The derivation is 
mostly from the grasses and sedges, and the color is a dark cho 0-

late brown. The stripping is about] foot. 
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AlonO' Pine Creek, in the southwe t quarter of section 15 and 
the northw t of 22 is a body of peat, with an extent of 75 acres, 
and an averaO'e thickn ss of 3 f t while the maximum is 15 feet. 
L s than half of the bed j ben ath the ground-water level, and 
th trippina i I1h fe t. Th e baracteristics toO'ether " ith its 
or] O'in b in 0' for the mo. t part, from the grasses and edges gives 
a p or t fair quality of material. The color is a dark hocolate 
brown and the subsoil is sand. 

bout thre -quart r of a mile east of the town of North Judson 
in th northea t quart r of section 21 and the southeast of 16 i a 
peat bed vvhi h will har Uy average fair in quality. It ha an ex­
tent of 50 acre and an average thicknes of 3 feet. The color of 
the material i. a dark hocolate brown. and it has had its our 
largely from the grasses and sedge. Less than one-half of th 
depo it is heneath the around-water level, the stripping i 1 foot, 
and the underlyinO' f rmation j sand. 

nother d po it of about the ame extent thi kness quality 
strippina amount of material below the ar und-water level, color 
and ori ain a th above In ntioned, lies in the northwest quarter of 
. rtion 21 and the outhwe t of 16, and is partly within the orth 

ud. on orporation. 
A O'ood quality of ~:laterial oc ur in th northeast quarter of 

s ('tion ]7. the north\\'e t of 16 the southea t of 8 and the south­
we. t of 9. Its extent is 125 acres, and th thickne s (see map) 
from 4 to ] 3 feet. Since this bed i mostly b neath the ground­
'\Tater level and the origin is from the gras s sedO'es and sphag­
num mo ses, th quality is from fair to good. :Marl and sand ar 
th underlyina formation and Y2 of a foot is the amonnt of 
stripping. 

n land own d by Jacob Keller in th outhvirest quarter of sec­
tion 10 are 70 acres of a very O'ood quality of peat, which ranked 
in it fuel te tI (made by Dr. IJyon . . Chemist at th State Uni­
v r ity), as one of the be t of the State. The deposit has an aver-
a e thickness of about 7 feet, as was learned through a number of 
t ts by Mr. Keller and a few by the writer. About three-fourths 
of it i beneath the ground-water level and the stripping is very 
liaht. The main sourc of o1'iain have been the sphagnum mosses, 

pe ially No.2. Even at prpsent these mosses are growing abun­
dantly upon part of the surface and ,yould be very valuable to 
nurserymen. Und rlyinf" these mosse are a couple of feet of a 
good quality of peat moss litter, and beneath thi is found the peat. 
Sand is the principal subsoil. 

1 ee page 99 . 
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o urring In an old lak basin in the northea t quarter of 
tj n 14 and th outh a t of ]] are 35 acre of a poor t fair 

quality of at. Th thi 'kn of the bed ran e b tw en 3 and 
10 f t and h an a eraO'e at 3Y2 fe t, whHe about one-half of 
th mat rial i abov th ground-wat l' lev 1. The trippinO' i 
1 foot and th tilld rlyin . tratum i . and. dark hocolat 
brown i th pI' dominatinO' oj r. 

Along gus Ditch in the a tern halve. f. tion 10 and 15, 
i a peat depo it ov rin about 60 a I' and ha in 0' an av rage 
thi kne of 3 f t. The qualit. of th rna rial will hardly averag 
fair since mol' than half of it i above the gr Unc1-iyater level and 
th lower portion j mar or Ie minO'led with the sandy ub oil. 
The stripping i V/2 f t and the 0101' is a dark cho alate brown. 

ontinui 0' on onth aloDo' thi dit h on will find a numb l' of 
mall peat b c1s ,currinO' very n -tw nti th to on -half of a mil , 

until a point eral miles south of the tark ounty lin in 
Pula ki onnty;" l' a hpo. At lea t 500 a 'r of this mat r ial 
would be found in this town. hip but the quality would be vari­
abl ran O'in b tw n very- p or and good and the av raO'e would 
hardly be fair. 

About 200 a I' of a mat rial not av raO'lnO' fair in quali ty 
Ii in the ea t rn half of e tion 33. and the "\ e t rn of 31. Th 
thickne of this bed will not [tv ra~e over 2Y2 f et, and the mate­
rial i largely above th ground-wat l' level. The strippinO' i 1 
foot, the deri ation ha, h en from gra. s and dO' sand th alar 
j, a v ry dark hocolat brown. Large amonn f O'ra . for pa k­
ing are annually obtained from the lufa e. 

Wayne and Railroad Townships.- CoverinO' 600 a r of urface 
and av raginO' fair in quality, is a p at b d in th ~ a. t rn half of 
e tion 22 all quart rs of 31. and th outh\" s of 30 (32 N., 3 

W.), and th northea t of 36 and th outh a t f...,5 (~2 N. 4 W .) . 
The av r ge thi 1m . is 3 fe t and the maximnm i ] 5 f et. while 
Ie than one-half of the material i abov th O'ronnd-wat I' lev 1. 
The trippinO' is ] fa t, the material has h ell ~ r; e 1 from th 
grasses and sedO' s. and the color is a ver~T dark chor latf br Wl1 . 

Many ton of packinO' hay are tak n a 11 yrar from 1h . n1'f( e of 
this bed. 

In both of th town. hip, ar a nnmhrl' of hrd.· f 30 0 1' 40 
a r . in ('xtpnt fwd f p or to fair qnality thnt ha not b n 
m ntion d in thi, rep rt and if tho. e of 4 or a l' b tak n int 
a aunt probabl, 2,000 a r s mar co lId b add d to th total area 
of the her tofore de ribed d po its. 
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To~ NSIIIP 31 ORTII 1 2, 3 AND 4 WES'l'. 

Tippecanoe Town hip (31 N., 1 lV.).- Occupying an old lak 
basin, in the northwe t, northea t and southeast quart rs of se tion 
9, is a tamara k marsh, underlain by a peat b d. The extent i 
about 120 a l' ,and the av rage thickne i 13 feet if the green 
J[tGSS and p at mo litter are onsidered as part of the deposit. 
Since, in addition to these ·haracter., the trippiDO' i very light 
and the material is almost wholly beneath the groun -water level 
the quality is very good. The material ha been derived from th 
phagnum mo e, especially No.2. It ha a medium chocolate 

brown olor. Be ides the good quality of p at, a large amount of 
very go d peat D1n litter occurs in this bed. t lea t the 2 or 3 
feet of th upper portion of th bed, und rl, ing the green mo s 
is this mat rial. B au. e of the carcity of fuel and the remot -
ness from a railroad, this deposit ~oul<1 be orne ry useful in up­
plying the immediate i inity. A 'ompany ,ith a small peat 
plant would lik ly fin 1 a home market for almo t all of its produ t. 

A deposit of less than half th size of the above, and mol' 
~hallow, lies in the northea t quart l' of tion 35 and th nOi'tb.­
west of 36. It ontain a fail' to good quality of mat 'rial and will 
become a useful our e of fu I for the consumption of the imm -
diate neighborhood. 

Franklin Township (31 X., :2 W.) .- About 160 a res of a po l' 

<luality of material oc ur in the northea t and north we quart r 
of section 6. It form the outhern end of a depo it that ha it 
greater extent in tarke County, and i Ie crib d on pag --. 
The part of the bed found in this township is shallow, mainly 
above the ground-wat r level, and om what mingled with th 
'and whi 'h is the underlying formation. The color is a v ry dark 
chocolate brown. 

Ft'anklin and Rich Grove Townships (31 N. 2 and 3 W.).­
Greatly catter d through the muck and black andy loam beds 
are 500 a l' of pat, whi h are found along BoO'us Ditch, in th 
we t rn half of ection 5 all quarters of 8 and the outhe t outh­
west and northwe t quarter of 7 of Franklin Town hip and the 
outhea t and northeast of 12, the southeast outhw st and north­

we t of 1, and the northern half of 2 of Ri h Grove Town hip. 
The be t of these bed 0 cur in ection 12 of Ri h Grov Town hip 
and 7 and the southern half of 8 of Franklin. lIer 250 acres of 
the material is more than half beneath th O'round-water level, and 
j of a fair quality. The thi kne s for the e 250 a l' will averag 
4 feet and the p at ha been derived from the gra s sand dges. 
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Th trippin ('f i 1f2 of a foot and the ub oil i sand. The olor i 
a dark chocolate brown. The remainder of the deposits will hardly 
average fair, being rather shallow and mo tly above the ground­
water level. The color of these ar a very dark hocolate brown 
and the a raere stripping i 11/2 feet. 
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Fig. 17. 'howing the thicknesses, where soundings were made, of peat beds 
in the northwestern part of Rich Grove town hip, Pulaski County 

Rich Grove Township (31 ~., 3 W').- Rankin er a one of the 
mo t important d po it. of the State of Indiana, is the peat bed 
found in all quart r f secti n 7, 8 9, 16, 17, the eastern half of 
15, th outhern of 5, the outhwe t quarter of 10 an the north­
east of 1. Almost one-third of thi ar a as shown in the map, is 
high ground. tIm: leaving about 1 000 acr of p at. The thick­
ne of thi b d vaeir. ' o'reatl probably in se -tions 17 8 and 9, 200 
acres could b . foun 1 whi h would have an averaO'e of 7 feet and 200 
a 'r s more would a'\ rage 41/2 .feet. rrhe av rage for the r rnainder 
of the d po it might be 21/2 feet. The heavier bed are almo t en­
tirely b neath the erround-,,\ ater level and ar in a v ry fr sh on­
dition. on qu ntI. r are of a good quality. A fn 1 t P by Dr. 
Lyon of th tate University: showed for the oven dried material 
9064.65 B. T. U. which is considerably above th averaer for the 
tat. Tb b cis avrrag 4 f et in thickness, ar at lea tone-half 

1 e page 99. 
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beneath the level of the erronnd-, ater and are of fair quality, 
while the shallow b ds are larg 1. above th ground-water level 
and are of poor qualit,. Originating' for the most part, from the 
gra ses and sedere and to a small xt nt from the phaernum 
mo e, the predominating olor i dark. The trippiner for th 
heavy b CIs i ar Iy anything, but is three-fourth. of a foot for 
the medium and 111s feet for the shallow. and i the underlyiner 
formation. Larer amount, of gra, s for pa kin er purposes ar 
taken from the surfa e of th p at ann nally, and orne corn of a 
fair type i rai ed. 
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Fig. 1. ShowinG' the thickn , where sounding \Y r made, of peat beds 
in the north ntral portion of Cass township, Pulaski ounty. 

Cass Township (31 1 'J 4: 1\ .). - f aIm t qual imp rtan e t 
the bed de rib d in the preceding paraO'raph, i th on found in 
all of th quart r of e tions 3 and 10 th at rn half of ,th 
northern f 15 the we tel'n of ] 1 an 1 th outhea t f 4. Prob­
ably 40 acres of the northern portion of thi bed Ii in tarke 
County. The av raer thi lme for 100 a r i 10 f t that of 
anoth r ] 0 1. 7 f t and 200 more i 4 f t. Th r mainder, 
whi h i about 50 a -r , has an averaer thi kne of 21/2 feet. 
The qualit of the two heavier portion j erood, both of which are 
largely beneath th erround-\ ater level. The fu 1 t ,F f a ampl 

lSee page 99. 
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t k n from the better material of the depo its was made by Dr. 
Lyon of th tat niv r ity. It showed the heat value of that 
whi h was ov n-clried to b 8,472.80 B. T. U. This i about an 
average test for a ood p at. The quality of the portion of th 
depo it havinO' a thickne of 4 fe t i fair and that of the shallow 
portion i poor. ra and edO' have b en the prin ipal sour es 
of origin while th m weed and oth r vegetation have b en 
minor ourc . The color i a dark hocolat brown, the sub oil 

and. For the rection of large peat plants both thi depo it 
and the one d ribed in the pre eding paragraph will afford good 
1 ations. 

th r depo its of small r size, but of fair quality 11e in the west­
ern part of thi town hip. These, also, though rath r hallow 
flU ome', hat impur , 'will become valuable in time for local con­
nmption. 

WHITE COUNTY. 

White County, which lies immediately south of Ja per and 
Pula ki Counties has some small beds of a fair quality of peat but 
probably none of suffi ient size for the ere ting of a peat plant. 
One of the be t deposits 0 urs in the northern portion of section 
3 (28 N. 5 W.) . It i th ,onthern extension of a depo it! which 
i found in Jasper County. The portion in White County probably 
: nit of 50 acres. The quality of this bed range between poor 
and fair and the average thickness is about 21;2 feet. 

JASPER COUNTY. 

This ounty is in the second tier of counties ea t of the Illinois 
State line, in the northwestern portion of the State. It lies im­
mediately east of Newton County and south of the Kankake 
marshes. It northern third is covered by the Kankakee marsh 
and sand ridge while the central portion i traversed by a 
moraine that crosses Newton County. Th southern third is a 
plain covered exten ively with sand whi h is somewhat drifted 
into dunes. For amount and qualit. of peat it i about an average 
among the peat countie of the State. 

1 ee page 273. 
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TOWNSHIP 32 AND 33 NORTH, RA GES 5, 6 AND 7 WEST. 

All of the area lying within 2 mile of th Kankakee River 
contains more or I mall peat d p it, and ry extensive mu k 
and bla k and loam b d. The peat found in these beds i almost 
invariably of a poor quali y, being impure and decidedly oxidized. 
The 0101" a very dark ho olate brown and the av rage thick­
ne of the bed i eldom over 3 fe t. 

overing 00 a're of urfa e i a p at d po it in the eastern 
halves of se tion 14, 23 and 26, and the, t rn of 13, 24 and 25 
(32 ., 6 W.) of Wh atfield 'rown hip. 'ince only on -half of th 
mat rial i above th ground-water I vel and ha on equently be­
come 0 ridiz d by the atmo :,pheri contact, the quality will average 
about fair for a material derived from the gra ,edges and 
weeds. The 0101' i a dark hocolate brown, the thi kne swill 
average 3 f et having a maximum of 17 f t, and the stripping i 
1 foot. and i th m ill ubsoil, and. fair rop of corn and hay 
have b en grown upon he d omp d urface. 

Wa~ke1' Township (31 N., 5 and 6 W.) .-A peat b d hardly av r­
aging fair in quality lies in the northea t quarter of e tion 11 
and the northwe t of 12 (31 ., 6 W.). l'he bed resting upon th 
and tends over about 75 acres. It thi kness has an average of 

2 fe t and the material is mainly above the ground-water level, 
thus being of poor uality, because of de ompo ition. The origin 
ha b n from th gra and dg and the tripping is about 
1 foot. The 0101' i a dark chocolate brown. 

Occupying wh t wa on'e an old lake ba in, and occurring about 
one-half above th O'round-water level, i a eposit of a fair quality 
of peat in the eastern half of e tion the outhern of 4 and all 
quart rs of 9 (31 N. 6 W.). Th e t nt of this bed is 250 acres, 
th av raO' tbj 1m . 2lj2 f t and the tripping % of a foot. The 

1 ria dark·h olat bro, n an 1 the deri ation ha been mo tly 
from th gra. and dg . 

A p at b d in th a tern balf of tion 14 and all uarters of 
13 ( .1 . 6 W. ) ha an area of almo t 150 ~ I' ,and an averag 

f 2]1:- f t. Probably t~ o-thirds of th material is above 
the 1 v 1 of th O'round-water an the sour e of origin have been 
prin ipall the O'ra e and edges. The e haracteristics give a 
quality f mat rial whi h will hareH av raO' fail'. The color i 
a dark ho olat brown, th stripping i 1 foot and the subsoil is, 
for the mo t part, sand. 

Coverinrr an ar a of 500 a res with an a raO'e thickness of 3 
feet, is a peat b d in the outhern half of e tion 22, and the west-
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ern of 26, the southwestern quarter of 23 the south a tern of 21, 
and all quart r of 27 and 2 (31 N., 6 W. ) . About two- hir . of 
the mat rial i beneath th ground-wat r level, on uently per­
mitting a omparativel low amount of d ompo ition and giving 
a fair quality of material. The deposit ha b en d riv d from th 
O'ra e and dges and ha a dark eho olate brown color. The 
tripping i % of a foot. 

BarHey Township (30 and 31 N., 5 and 6 W.}.- Lying in th 
outhern halve of e tion 34 and 5, the southwe tern quarter of 

36 (31 N. 6 W.) ar 450 a re of a fair quality of pat. Tw­
thirds of the b d i b neath the 1 vel of the ground-wat 1', and th 
thi kn (e map) range b tw en 2 and 10 feet, with an averaO' 
of 314 f et. The 0101' i a dark ho olate brown an he origin ha 
b en from the gra es and. edge . 'l'he stripping is one-third of a 
fo t and tbe .underlying beds ar sand, clay and gray 1. Fair 
rop of onions are rai. ed on the highl oxidized surfa'e 200 

b h ls to the a re being a ommon ·rop. orn also grow fairl 
well. 

About 150 a re of p at whi h i about one-half above th 
O'round-water 1 1 and i of a poor t fair quality 0 ur in th 
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Fig. 19. Showino- th thickne s ,wh r oundings were made, of peat beds in the central 
and ea tern central parts f Barkley and the western-central part of Gillam townships, 
Jasper County. 
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'outhern portion of ·tion 31 and 32 (31 1 ., 5 W. ) , and the 
northern of 6, 5 and 4 ( 0 .r . G W.). rrhi b d i gr atly dis-
. t d by the higb r groun 1 and h an a rag thi kn 'of 21/2 
feet. It ha a dark ho' l§Lt brown 'olor and i derived mainly 
from the gras sand dge. ~rh a erage tripping is 1 foot, and 
the underlying beds are la, rav 1 and sand. 

Similar in color, origin, tripping and underlying beds, is the 
extensive bed of peat occupying all quarter f sections 17 and 
1 , the southern halves of 7 and ,th northern of 19 and 20, th 
w stern of 16, the southwest quarter of 9 an 1 the northwest of 
21 (30 N., 5 W.), and all quarters of 1. and 14, the outhern half 
of 12 and the northeast quarter of 24 (30 N., 6 W.). Thi is 
among the largest and more important beds of the tat. Two 
hundred acres of the portion of this bed found in se tions 17 and 
1 range between 4 and 10 feet in thickne s ( e map). Beyond 
these limits, uch a thickne s is only attained in mall patches, but 
3 feet i not an overe tim ate for the average of th entire deposit. 
The tripping for the heavier beds is about lj2 of a foot and the 
quality is good for a peat derived from the gr e and sedge. 
Thi wa 1 arned through a te t* made by Dr. R. E. L ons of the 
State Univer ity, which showed an average sample, procured from 
a number of different points in this bed, to have a fuel value, after 
b in 0 en-dried at a temperature of 105 0 C. of 8,273.44 B. T. U. 
The quality for the remainder of the deposit will average almo t 
fair. 

umerous other beds of peat are found in Walker and Barkley 
Townships whi h have not been mentioned because of their limited 
extents. Th e are onn cting links to the b ds mentioned in th 
ix preceding paragraph and are similar in quality to the mor 
hallow depo it. 1'he ombined area ere i by thes would 

probably be, at 1 "a t, 800 acres. 
Along the Iroquoi River, several miles north of R n laer, th 

county eat, are a number of beds of a fair quality of peat. 1'hes 
follow the river for a distance of 3 miles and ary between lA and 
lj2 of a mile in width and all taken toO'ether will cover 300 acre 
of urfa . The averao'e thi kne is about 2,ys f et, with 10 feet 
a a maximum. The sour f oriO'in have b n rno tly the grasse 
and sedg and th 0101' i a dark ho olat bro·wn. The quality 
ranges between poor and fair and the tripping i 1 foot. 

A bed of about 25 a r lies in 1\1:ilroy Township, in section 
28 and 29 (2 N. 5 W.). It has a thi lmess of 2lji, f t on th 

·See page 99. 
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av rage and a maximum of 10 feet, while the tripping is 1 foot. 
The origin of the material ha been from the gra and sedge , 
and th olor is a dark cho olate brown. The quality ranges be­
tween poor and fair. 

Beds of peat ranging between 5 and 20 a res an probably b 
found in all t wn hip of thi ounty. But for a g n ral thing 
th e be are f po r u lity, b inO' hallow and mo tly abov 
the ground-wat l' 1 1. Con equently th y would not be suitable 
for yen a v ry mall p at plant and ould only be economically 
utilized in a crude" ay. The material might be pad d out, stacked 
for the purp of drying, and burnt in the toves without going 
through any furth r pro ess. 

For the er tion of a large p at plant the 10 ation de cribed 
on p g 273 would b th mo t uitable f the oanty. Through 
the we tern portion f thi deposit is the Gifford Railroad, and 
within it i th t wn f ,land, and one-fourth of a mile north 
of it is Gifford. Sin e e eral other large peat beds lie only a short 
distance north of this one and ar also traver ed by the Gifford 
Railroad the might al 0 be om a our e of upply for uch a 
plant. 

fORTER COUNTY. 

This ounty, 'with Lak l\1"ihigan as it northern boun ary and 
the Kankak e Riv l' . it southern, lie imm diately ea t of Lak 
County and we t of Laporte. Its prin ipal p at dep it oc ur 
in the northern con r ional townships, and along Crooked Creek 
Dit he , east and northea t of Yalparaiso. 

Tow HIPS 36, 37 AND 38 OR'l'H, RANGES 5, 6 AND 7 WEST. 

Pine Township (37 and 38 N., 5 1V.).-Very exten ive mu k and 
p at d po it 0 upy all quarter of ections 28, 22, 13, th north­
w t quarter of 27, the outhea t of 21, the southwest, outh a t 
and north a t of 23, the southern half of 14 and the northern half 
of 24. .... bout 750 a re of this extent may be cIa ed peat 200 of 
which are of a fair quality, and the remainder poor. The fair 
quality of material oc ur in small d po its of 15 or 20 a re and 
ar attered over the entire area but i 0' nerally a 0 iated with 
th poor peat rather than the mu k. The a era thickne of th 
fair beds is about 41j2 feet and over half f th mat rial is beneath 
the O'round-water level. 'lhe other b d will not av rage more than 
2lj2 feet, are larO'ely above the ground-water 1 vel, wh re they have 
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becom hi hI, oxidized from the atm ph ri 'onta t and ar con­
iderably minO'I d with the sand, whi h i. the underlying forma­

tion. Th 01 r of the ma rial i a ry dark hocolate brown and 
the oriO'in ha b n mo ti. from h g1'a es and sedges. The de­
ompo pd urfa i found to be a fair oil for orn . 

Bonnd d on th northwe t by great and dune whi h in pIa e 
1'i 200 f t abov th 1 el of Lake lVIi hiO'an that m et them on 
the no,th . an on th outheast b. and hill is a p at po it 
whi h xtend a 1'0. the northern portion of thi town-
'hip. It ,,,idth varle b \\' n one-fourth and one-half of a mile. 
It i the, t rn xt n ion of the d po. it that has it b O'inning at 

ity.'i:' With five- ixth of it b n ath the O'round-water 
I v 1 and th mat rial in a ry fr . h -on lition the qualit, aver­
a" nl, fair. Th av rage qnalit. \Va d t rmine by 1 tinO' 
a ample f r fu 1 t st from varion part of the bed, and in thi 
We: y btaining an a raO' ample. .A fn 1 d t rmination t wa then 
made of h . ampl by Dr. R. E. Lyom; of the Rtate Universit 
who found that th oven-dried material O'ave off 5 635.03 B. T. U. 

in' thi. fu 1 valu j ~ blow th av raO'e for th gra and edge 
peat obtained f1' m b neath the ground-water lev 1 with no im­
puriti , the onr of origin may not have been as uitable as 
th y ha e been in other part.. The ource were Jarg ly th 
ra. sand de. It i howey l' jn t a probable that the d -
omp ition ground-wat r 1 1 in whi h the non-
om bu tibl a es are larg ly given ff and the combustible r -

tain d had not advan d snfficienl)r 0 pr duce a O'ood quaJit. 
of material. E pe ially does this seem plausible sine th material 
i in a v r. 100 e and fibrou ondition. The olor of the material 
i a dark ho olate brown. he t1'ippinO' i v ry light and the un­
derlying formation i and. 

Thi. am d po. it more or l~. brok n, ntinu a ro th 
nortb rn portion of W t he t r Town hip (37 r., 6 W.). In th 
vi inlt. of Bailytown. in rtions 22 28 and 29 (37 N. 6 W.) and 
w twa1'd throu h RC'diolJ. 30 (37 N. 6 W.) 25 and 26 (37 N. 7 
W. ) . and 34 and::3. Ci6 N .. 7 W.) of Portage Town hip it aO'ain 
b com. v r)' pI' n un 'ed. but i. not a ontinuous deposit as in 
Pine T \\11 . hip bnt rather a brok n chain of peat beds. The in­
dividual b ill rang from 10 to 60 a re in extent, and imilar in 
qualit. to the on de ribed for northern Pine Township. ]\[uch 
of th mat rial j in a v ry ]00 e oudi.tion, in place binD' . us-
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pended in lake , and for thi . r a 'on will hrink very notably upon 
drying. The average thickn . of the e b ds i pr bably 4 feet 
and th tripping i aIm . t nothing. CombininO' all of the beds 
of thi charn, tel' of n rthern Portage and We t h , 'e1' Town,hip , 
the area 0 red woull likel, be I1j:z qual' mile . 

Portage anl W e tche t l' Townships (36 1 ., 6 and 7 W.J .- On 
ith rside f th Littl alumet River, in the northern part of thi 

tOWll hip are rath l' xt n ive beds of a poor quality of peat. 
The e, ombined, would cov r 500 a l' , but they ar very mu h 

att l' d from th Lake ounty lin to the town of HaO'eman . AJ­
thouO'h in area of 25 or 30 a reo the quality is fair the material 
i mainl b neath the ground-water] vel, and the av rag thick­
ne s i 5 or 6 feet; a a whole the mat rial i minO'l d with the 
an 1 subsoil, and the b ds will not av rage ov l' 2 feet in thick­

nes. Possibly 150 acres of th 600 ould be term d fair. 
Oc UpylDO' an quarter of ection 12 in the northern part of 

Liberty Town hip (36 N. 5 and 6 W.), ar 150 a I' s of peat. 
With four-fif hs of it material beneath the O'round-" tel' level 
and in a ery pure and fresh ondition the deposit ,Yill av rage fair 
in quality. The O'ra and edge have be n the hief ource. 
of origin and the color i a dark chocolate brown. The stripping 
varies betwe n 1;4 and 1 foot, and the su bstratnm is sand. The 
thi kne of the bed ran O'es between 4 and 10 f et 5 feet 'being an 
average. 

In section 15 of this same town hjp are 60 a res of a poor to 
fair quality of peat. The bed has an averaO'e thickne s of 3lj2 
feet, and about one-half of the material i beneath the ground­
wat l' 1 v 1. The stripping js J foot.. The color i. a dark ho olat 
brown. 

Washington Township (35 N., 5 W.J.--E t nding entirely a 1'0 

this to nship - from north to south, is a hain of p at bed whi h 
o cur along the Crooked Creek Dit he. 'I'h d p it ommen 
ju t outh of the township line in section 2 of E ex Township 
(34 N., 5 W.) and extend northward throuo'h ·tions 35 and 26 
to the c ntral part of 23, where th y branch on bran h pa iner 
through tions 13 12 and 1 to 36 of Ja k on T wn hip (36 N.) 
and th oth l' throuO'h 14, 11 10 2 and 3 to 34 of Jackson Town­
. hip. In the extent of thi hain f peat beels probably 500 acre 
f . ul'face are overed. 'l'wo hundred a l' s ar of a fair quality 

whil the r main del' i poor. The b tt r portion 0 urs in deposits 
that have tbi kn ranO'in er between 4 and] 0 fe t and 65 per 
cent. of th mat rial i. ben ath thcyround-w t r Ie 1 while the 
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b of I .. than 4 feet in thickne s are almo t wholl, above th 
ground-wat r Ie "I, and on equcntly are mu h d ompo d. The 
strippin of th heavier beds is from :14 to 1 foot and the color 
is a dark hucolate brown, while the stripping of the hall w beds 
18 from 1 to 2 f et, and the color i a very dark cho::!olate brown. 
Gra es and 8 dg have been the main source of origin. The 
te, ture of the better material is v ry fibrou and in ompa t. The 
oxidiz d surfa e make in 0' neral a fair . oil for pasture grass, 
and in pia es ha been found suitabl for hay and corn. 

Cente1' and M01'gan 'Tow?t'ihips (34 and 35 N., 5 and 6 W.).-A 
s rie of long narrow peat beds having their beainnina in tion 
22 of Center Town hip, and extending in a outh terly ourse 
through e tion 23 26 35 and into s ctions 1, 2 and 12 of 1\1:organ 
Township consi t of about 200 a res. Only in spot of or 12 
acre is the material of even a fair quality. Combining the e small 
areas of fair quality the total extent will not ex eed 60 acres. 
The e better portion have a thiclrne ranging between 4 and 7 
f et while th poorer are Ie than 4, not averaaing over 1Y2 
f et. The 0101' of the heavier beds i a dark hocolate brown 
and th 11' d ri ation has been from t be aras. e. and edaes. Thi 
material is more than one-half beneath the around-water level 
while th average stripping is three-fourths of a foot. Sand is 
the und rlying stratum. 

Small beds of p at of fair quality al 0 0 ur along the dit 11 
pas ina through e tions 9 16 15 and 23 (34 N., 6 W.) ; but none 
are of ufficient ize to be of economic importan e other than for us 
in the crude form. In the Kankakee flood plains are some small 
peat beds of fair quality and many of poor quality. Unmentioned 
depo it of 3 or 4 a res whi·h ould be u ed in the crude condi­
tion, 0 ur more or I s in all of the ivil town hip f this ounty. 

LAKE OUNTY. 

Lake Count. i ituat d in th n rthw . t rn r of th tate.f 
Indiana. Th northern portion ha a . and lune topography th 
entral a gentl rIling and the s uth rn tIl fiat of the Kankak v 

Valley. The gla ial drift of th PI i tor ne period i the hi f 
formation expr lng itself on tb urface. 

Tbe main p at bed f the nnty ar found in lona loughs 
mong the and dun in the northea, tern portion, in the flood 

plains of the Little Calumet River, in th Cady Marsh near Ros 
and in ld Iak basins and in tream yalleys in the c ntral part. 



LAKE COUNTY. 
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The uality of th mat rial of th . peat b d i about th . am 
bing from a fair to a good O'ra e f gra . p a but poorer than 
the mo vari ty. 0 mo. ' peat is found in thi ounty. 

Th LonO' Lake b d whi hare ituated in th n rth a t 'orn r 
of th - unt and ext nd v l' into th north, e torn r of or­
ter County ar in the outhea t and outh, t uart r of e ti no' 
33, 32 and 31 (37 ., 7 W.) northea t and nor hwe t of 4 and 5 
and north ast, northw t outhea t and south" t of 6 (36 N., 7 
W. ), and 1 northea t north\\' t outh a t and uthw t; 12 
northea t nor h,y t, OJ n rth a. t. nor hwe t onthea t, outhw t; 
11 north a. t. north,ve t (36 I T. W.). l'hi b of LonO' Lake 
together with small i olat d heds whi h . r found in ba in ur­
roun d b. T and dUD. ron. j t. of au out 1,000 a re , whi h ould 
be utiliz by one peat plant. 

The e b ds are found ben ath on -half foot f trippinO', r t 
upon a and bottom and are formed from the gra and dO'e. 
They ha a dark ho olat brown olor are very I o. e, in many 
place ju t fl ating in the wat r, and range fr m fair to poor in 
qll::Jlity. The' thi kne run from thr e to eiO'ht f t but prob­
ably 4lj:. f t would be an av raO'e. ot mor than on -fourth of 
the material is above the lev I of th ground-water. 

Aver inO'ular feature of these beds i their topoO'raphi al 
po it10n. The an dune hav in pIa a umed the form of 

v ral mil in 1 n!rth and from on -tenth to 
with h iO'hts ranO'in fr m 30 to 150 f t . In 
th lakes in which the peat beds ha e been 
been ituat . Long Lake has uch a topo­

O'raI hi -al po iti n. In oth l' pIa e th an dun have given rise 
to a l' Ii f ph nom na om thinO' of th hummo k nature of a 
t rminaI morain. Many k t] ha in r all d pres ion ar 
fund in th pIa \1\ hl('h ntain mall p at b ds of fr m 2 to 
40 a re . 

it. and Olarke, alon 0' the Grand 
10. be 

a res of p at be 1 are pr 
beds ar found in Town hip 36 N. 
8, 17, 7 and 1 and Town hip 36 w. 

alumet 
mo tl 
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14 and 15. The c beds 0 cur a pockets in th hard ground of 
the flood plain and range in thi Ime s from 1 to 8 feet, but will 
averaO'e ab ut 3 feet. 'rhe tripping i. about ne-half foot and 
probably one-third of the material is above th O'round-, ater level. 
This leaves a larg part in a vpry loose ondition. rrhe oil i 
largely and and th quality will hardly averag fair because of 
the sandy onditi n f the material and the amount of de ompo i­
tion n ar the urfac. Th color i a v ry dark brown, an i the 
derivation i mainly from the gra and th dO'. Fair hay 
and pa, tur ar f un 1 upon large. cope of the urfa . At various 
point in thi xt nt fair 10 ation for p at plant exi t pecially 
beau e of th mo t excell nt tran portation and n arne of th 
b t markets. 

A we advance re ward in the flood plains of the Little alum t 
the p at bed . berom more and more s arce, of more limited ex­
tents I thiclme and more sandy. Fe, if any an b found 
uitable for puttinO' in a peat plant but many mall one of 3 or 4 

acre and of fair quality can be found, which would serve very 
w 11 where the on umer wi he. to di 0' out hi p ats with a pad 
and burn them in the rude ·ondition. 

The main b ds of the Cady IVfarsh ar found in the outhwe t 
and outhea t quarter of e tion 25 (36 N. 9 .) and the south­
we t and outheast of se tion 30 outhwest and outh a t of e­
tion 29 and th outhwe t of e tion 2 (36 . 8 W .) Hobart 
Town hip. Th b d. will probably aO'greO'ate 250 a res with an 
averaO'e thi 1m f 3 f t and a maximum of ] 0 fe t . About one-
fourth of the e b ds ar abov the crround-water lev 1, the tripping 
i 1 foot the ub. oil j and the quality is fair and the derivation 
ha b n from th gra and the edge. 

Ab ut on -half mil northeast of Ros ar th old ex avation 
left from th r m vinO' of peat I m forty-one years ago for com­
mer ial use a a fuel. For about ne ear it was taken out and 
u d in th rud ondition and only a f, men were mployed 
jn the work. 

Th r mainder of the (:a ly /far. h. exten linO' \ve tward on into 
Ilbn i "{iJl lib ly (' ntai n 200 a re" of peat vel'. mu h cattered 
in mall p ·ke1s of 2: r. 0 acres. The thi 1m of the beds ar 
O'eneralJ . mall an 1 tbe qualit,v of the mat rial i har II fair. Only 
in th vic'lnity of ROf-; ar th Cady }\lar h d po it f ufficient 
iz an I qualit. to pay a peat C'ornpany to put in a plant, and 

th e bed would ne d to b ar fully ounded. 
On of the larg t and mo t prouJi ing peat b d of this county 
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is th one ituated about a mile north and west of rown Point. 
AE. an be seen from the map, it cover portions of ections 1, 2, 
12,11 and 14 (T. 34 N., R. 9 W.) ; 33, 34, 35 and 36 (35 .,9 W.), 
and 31 and 32 (35 N., R. 8 W.). The peat of this bed is of a fair 
quality and ha a thickne s ranging b tw en 3 and 20 fe t. The x­
tent ha been determined by ~1"r. ]'isher of Crown Point, who 
made a number of soundings a few years ago relative to eeincr if 
a ati factory 10 ation could be found for a peat plant. He found 
that the portion indicated by the dotted line, in the map, has an 
average thi 1m of 20 feet, and from this ]jne to the borders there 
is a gradual decrea e in thiclme . The bed is largel beneath the 
lev I of th wat r and for thi. reason i in a very incompa t con­
dition and will shrink greatly upon draining. The stripping of 
this bed is 1f2 foot, and the derivation larg ly from th crra e an 

dcre. Be ause of a large extent of the deposit, the fair quality 
and the x 11 nt tran portation fa iliti s, this i probably the best 
10 ation for a p at plant in the county. 

From two to thr e and one-half miles outh of rown Point, in 
e tion 1 ,30 and 31 (34 N., 8 W.), are 250 acres of peat, v hich is 

fair in quality and i formed from the gra es and the edges. 
Th thi kne of th bed ranges between 3 and 13 feet, probably 
averacring 5 f t and the stripping is 1f2 foot. The subsoil is sand, 
and about nine-tenths of the material is b low the water level, 
whi h gives it a very loose texture. It is v ry fibrous and the blade 
of O'ra are v ry prominent. Considerable hay is grown on the 
. urfa e. Thi d posit, a well as the one a mile north and west of 

rown Point j. a suitable site for a peat plant. 
In portion f tions 11 12, ]3, 14, 23 and 24 (34 N. 8 W.), 3 

mile 0 Itb a t of Crown Point, are 150 acres of peat, with an 
av rage thi kn of 2 feet and a color rancri.ng from a very dark 
to a dark ' 110 olate brown. About one-half of the bed is above th 
O'round-wat r level the stripping is 1 foot, and its deri ation i 
from the gra e and the sedge. The quality ranges betw en poor 
and fair bing in many places, sandy and d omposed. 

A depo it of imilar quality and thi 1m R~ and of about 60 a roo 
in extent, is found in the southeast quarter of e tion 28 and th 
northeast of 33 (34 N. 8 W.). The stripping is 1 foot, about one­
fourth of th material is above the ground-water level, and it is de­
rived from the grasse and the edges. Because of shallowne , 
neither this deposit nor the one three miles southeast of Crown 
Point are suitable for putting in a peat plant, but would serve for 
spading out ana. using in the crude condition. 
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At the outh end of Cedar Lake, in the southwest and outh­
east quarter of section 34 (34 N., 9 W.) ; northwest, north a t and 
outheast quarter of ection 3, and the northwest and outh w t 

quarters of 2 (33 ., 9 W.), is a bed of peat, whi h is almo t all 
beneath ground-water level, and comprises an area of 300 a re . 

The average thi 'knes is 3:JA feet and the maximum more than 
10 feet, while the tripping is 1f2 foot. The 'olor is a dark ho 0-

late brown, and the material is derived from the grasses and th 
sedges. 'l'he quality is largely fair, and the position is the site of 
the former greater extent of Cedar Lake. Sin thi material i 
mostly in the water and in a very loose ondition, only a portion of 
the present thi kness would exist if the bed were to be drain d. 
Enough material is pre ent about this lake to satisfy a peat plant, 
and the transportation fac:Hities are good, the Monon Railroad 
pas ing north and south through the marsh. 

Further than the deposits already described, there are probably 
none in the ounty of sufficient size to pay for the building of a 
peat plant. However, there at:e a number of 15 or 20 acres in ex­
tent between Gary, Pine Station and Indiana Harbor, between 
Hammond and Whitjna-, and more or less in all civil townships of 
the count. These are or uffi ient extent to warrant th padina­
out, in th rude condition, for home onsumpti n. 

NEWTON COUNTY. 

Newton County: which is located immediately outh of Lak 
County and on the Illinois State line, contains only one large and 
important bed of peat. True, th r are a numb r of other small 
beds, but these are generally very hallow and highly oxidized. 
Only for domestic use, and in the crude condition, ould the ma­
terial be taken out with any practicable value. 

The prin ipal bed of peat of this county is greatly interrupted 
by the higher ground and lie. in Lake, Lin oln and Golfax Town­
ships. It covers, to some extent, all quarters of sections 20, 29, 31, 
32 and 33, the eastern and outhern halve of 30, the w tern and 
outhern of 28, the western of 34, the southwest quarter of 27, the 

southwe t of 21, and the southea. t of 19 (31 N. 8 W .) ; all quar­
ter of 36 and the southern half of 25 (31 N., 9 W.), and all 
quarter of 5 and 8, the western half of 9, the northern of 17 and 4, 
and the ea tern of 6 and 7, the northea t quarter of 18 and the 
northwe t of 3 (30 N., 8 W.). Taking into consideration the black 
andy loam and the mu k b ds, together with the higher ground 
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probably not more than one-fifth of thi area will be of value a 
fu 1. Th av rag thi kn ( ee map) f thi ' rti n of th ar a 
i about 2V:. feet, a.nd the quality averag poor. lIow v r, there 
are many limit d ar a of 15 or 20 acres where the beds have a 
thi kn of 5 or 7 f et, are largely beneath the gr und-water level 
and rang from fair to good in quality. From everal of the e 
bett r ar a a amI 1 wa obtained which wa tested* by Dr. R. E. 
Lyon of the tate niv r ity: and wa found to hav a very high 
fu 1 value for a material derived from the grasses and sedges. 
rrh result of the determination howed, where the peat had be n 
ov n-dri d at a temperature of 105 degree ., a fuel valu of 
9,033.50 B. '1'. U. The olor of the better portions is a dark choco­
late brown ,. hile that for the poorer is almost a black. The de­
posit has a stripping that win average about 1 foot, and a sandy 
ub oil. Larg amounts of corn are raised on the highly decom­

p ed urfac anrl the rop ranD'e from 30 to 45 bu hels to the 
acre. 

· See page 99. 
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Th mu k* bed.;; of Indiana 0 cur mo t e-tensiv 1y in the four 
tier of northern counties and particularly in the 10 alities where 
the peat depo its are largest and mo t numerous. Since the 
mu·k i mer 1 an impure form of peat, resulting either from a 
concentration of the inorganic matter from decomposition in the 
presence of the atmosphere, or a mixing with the underlying for­
mation or the sand and silt carried and deposited by the streams, 
its origin will vary as that of the peat from which it is derived. 

Recent years, it seems, have disclosed the fact that the muck 
land, which was formerly .onsidered almost worthless, is rapidly 
becoming valuable. ome of it, wher onion, celery, potato,. pep­
permint and cabbage growing are carried on, sells as high as $150 
per acre. But, without fertilizer or beiner mixed with other salts, 
it produce mall rop. The improvement of the muck soil is 
brought about in the following ways: By mixing it with clay, 
and, manure or traw; by adding fertilizer, and by burning several 

in hes of the surface off, where the thi kness of the bed is three 
feet or more. 

Chemical analysis of the muck by the Agricultural Station of 
Indiana shows a typical muck soil of Indiana when dry, to con­
tain about three-tenths per cent. of pota h the same amount of 
pho phoric acid and from three and one-half to four per ent. of 
nitrog n' while a clay u b il of the state has about two per cent. of 
pota h and one-tenth per cent. each of phosphori a id and nitro­
gen. Thi inch at that th muck run 'V ry low in potash and high 
in nitrogen, whil th lao ha a fair amount of pota h, but be orne 
in a few year defi ient in nitrogen. Sand runs mu h hierher in 
potash and lower in nitrogen than the mu k; and traw and barn­
yard manure ntain considerable amounts of potash. 

Straw and manure, in addition to enrichin er the muck by sup­
plying potash, probably ha another effect. We know that th 
rou k soil, a few inches b neath the surface, is always wet. This 
is due to th apillary ri iner of the water from the ground-water 
level. The plowing under of the. e f rtilizers will int rfere with 

·See page 82 for definition . 

(2 ) 
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thi apillar tion and permit the soil tel dry out. Sand and 
O'ravel would al 0 interfere with the capillary a tion in the muck. 

When mn k is added to lay or sand, the improvement of th 
oil may result from the power of the mu k to ab orb and retain 

wat r thus to orne xt nt replacinO' the dry condition by a moi t 
on , and jn£luen ino- the temperature of the soil. rrh various or-

ani a 'ids* attack th omplp r , ili at br akino- th m down, 
through solution, into the more imple forms. olution and weath-
ering bring on di integration, whi h produ a more omminut d 
form of the material. Ammonia is added which o-ive nitrogen to 
the soil. 

The effect of mixiD 0- muck, lay and and is v ry well illustrated 
in lIen ounty, on th farm of Thomas Ellison, in the southeast 
quarter of e tion 26 the outhwest of 25 the northwest of 36 and 
the northern half of 35 (30 N., 11 E.). Here, where Lost Creek 
empties into Little River, 200 acres are composed of a mixture of 
mu k, clay and sand. This association resulted from the fact that 
Lost Creek has a fall of 7¥2 feet to the mil , while Little River 
ha only llh feet. At times of flood, the steeper grade developed 
a strong current in Lost Creek, which, upon meeting the more 
quiet waters of Little River slackened its rate and deposited sand 
and silt upon th mu Ie bed. that fiU the river vall y. Corn rop 
rai ed on this mixed soil are reputed to averao'e at least 70 bushels 
to the acre while the adjacent land, composed of either muck or 
sand will scarcely yield 47 bushels to the acre. This seems to in­
dicate that none of these soils alone contain all of the onstituents 
De es ary for plant growth, but the ombination furnishes the nec­
e sary food. Numerous other cases were brouO'ht to the writer' 
notice, where the farmers would haul sand or lay onto the muck 
or vica versa. In all of these instances, the r ults are aid to have 
been very good. 

Ithouo-h the burning of the surface, in order that th inorO'ani 
mat rial contained by the muck may be con entrated, is frequently 
resorted to, with good re ults, , et the waste of fuel is enormous, 
and the improvement in the soil will not begin to re ompense for the 
loss of peat. Mr. H. Fancher, whose farm is 10 ated 5 miles west 
and 1 mile north of Hamlet, Starke County, experimented, by 
burnino- 1 V:. acres to a depth of 6 inches. Afterwards he put on 
300 pound of Armour' Hio-h Grade Potato Grower Fertilizer 
which i said to contain 8 p r cent. of potash. The yield on thi 
llh acres was 1,030 bushels of onions. while, on ground adjacent 

·See page 288. 
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to it that was not burned but treated with the same amount of 
f rtilizer the rop was Ie s than 400 bu hels to the acre. 

In e tion 30 (33 ., 13 E. ) of Dekalb ounty, about 4 inches of 
mu k wa added to a clay soil that wa very loggy. During th 
fir t sea on the mu k dried out and did not mix "ith th lay 
the clog till remain d and the production wa 1m er than pre­
vio ly. But wh n th fall rain arne on, followed by the freez­
inD' and thawing of the winter and then the spring rains, the muck 
an lay became 'i 11 mL'\ed. The 10D' rapidly disapp ared and 
th annual yield was deidedly increa ed. The kernel of rn 
in t a I of beinO' mealy and thick-sh lIed, like that rai ed on the 

ur mn Ie in thi vi inity, was firm and large like that produced 
on a clay soil. 

Farm r who ha e both and and lay llnderlyinD' their muck 
ay, in g n ral that they prefer the layey ubsoil. Where the 

land ha heen drain d, the mu k 0 rlyinD' the clay requires les 
f r iliz r tIp it in a good ondition: and m to improv 
with aD'. The writer will sugD'e t two po ibilities that may a -
c nnt in part for tbi improvem nt. It i to be noted, where the 
mu k bed doe not exceed 21j2 or 3 feet, that the ray fish carry 
up the clay to the surface mll h more than they do the sand. This 
permi a more tborouO'h mixing of the muck and clay than of the 
mu k and sand and on equently a greater addition of potash to 
th former than to th latt r. Again it i known that both th 
lay and sand are produ ts of the drift and have originated from 

the dissolving and disintegration of crystalline and edimentary 
ro -ks. The ry tallin are the granites diorite , andisites, D'abbros, 
basalts etc., which were picked up by the i in the northern part 
of the United States and Southern anada. Each one of the 
rystallin 

whi hare 
i made up of a nnmber of min rals the prin ipal of 

follow: 

Orthoclase feldspar ........ . ... . ... ... . ... ... ......... . . . K20A120a6Si 2. 
Soda orthoclase feldspar .. .. ' ......... ... . ........ .... (KNa)20AhOa6Si 2. 
Microcline feldspar ... ... . ..... . ....... . ..... .... .......... K20Ah036Si 2. 

Soda microcline feldspar ................... .... . .... . (KNa)2AhOs6Si 2. 
Oligoclase fel.dspar .. .. ............ ......... .... '" ... } 
Andesine feldspar. .. . ..... ........... .... .......... Na20AhOa6 i02. 
Labradorite feldspar . ... .......... .. .. .... . ... .. . .... 20a02Ah034Si02. 
Anorthite feldspar . ........ .. ................. . .. .. ... . .... Oa Ah034 i 2. 
Biotite mica ........... . ................... (HK)2(MgFe)2(AlFe)2( i04 )3. 
Muscovite mica ........ . ..... . .... ............... (K2H2)20Ah0a2Si02. 
Olivine ................................. , ................... (MgFe)2Si04. 
Augite pyroxene .. .. ........ ................. . ......... Oa (MgFe)02 i 2. 
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Hornblende . . ......... . .............................. CaO,(MgFe)01SiOi. 
Ma.gnet-ite ..... , .............................. , ... .. ..... . ......... Ff's04. 
Hematite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Fe20s. 
Quartz ... . ... .. .. ........ . ...... .. . ... ......... . .. .... ..... . ......... Si02. 
~ ul ( erpentine.... .. . .. ... ..... ........... ...... ... . . ... H4MgaSi20!). 
~] , Kaolin .. . ..... , . .. . .. . ................... ....... ........ H4A12Sh09. 
§ ~ i, Talc ..... " ............ .. . ........... . .. . ......... H2Mg3( i a)4, 
0· ..... J2 S l Chlorite ...... '" ......................... . .......... H Mg6AhSi301 . 

A O'lan e at the 'h mi al ompo, iti D - f th e various min ral 
how that th fir -t f nr ntain pota h, ann the e 'on i, fourth and 

fifth ha oda. rrh mi as al 0 ontain potash. It, ould be no 
exaO'O' rati n to sa that 35 p r . nt. of the minerals found in thes 
cry talline ro k are thos l that have potash. n examination of 

veral hunclr d hemi ·~d analys . * 'how the av raO'e amount of 
pota h (K2 ) in r talJine ro k to be about 3.4 p rent. and 
oda ( Ja:!O) about 3.2 per c nt. However, the pota h is in com­

bination 'with oth'r salts and i II ele s for a il until it an b 
eparated tbr uD'h olution and c1isinteO'ration. A mi ro copi a1 
xamination of and shows it to contain con id ralle f the pota h 

and oda feldspar. ,lay al 0 ontains some of thes but not as 
hiO'h per entage a" and, since it is made up larg ly of kaolin and 
other s ondary minerals. However the feldspar O'rain in clay iJ ­
much small I' than that in the sand and has a Ie id dl hiD-her 
p reentag of urfae as ompared with its volume. This O'lves the 
olubon of tb O'L'otmd-water, in the lay, a bett I' hane to dis­

solve out th mor soluble salts that 0'0 to make np the alkali f ld-
par . in e the potash and soda are the most solubl the e ar> 

tak n into olution fir t and by tbe apillary mov ment of th 
\yater find th ir \Va into the overlyin mn 1<. In the anu, thi 

oinO' into oluti n of the pota hand oda i, 1 ss, and con equently 
th O'round-water doe not have 0 larO'e amount of the e aIts to 
add to the overlyinO' mu k. 

harl Fairfi ld, vvho e farm lie several mile outhwe t of Ft. 
Wa ne experim nted by putting tbe mn k on a sandy soil, whi h 
PI' iou 1 had grown twelve bush ls of oats to the acre. The sam 
oil, after manuring ielded 35 bushels to the acre. The fir t 

. ar after puttinO' on everal in he of muck and plowing it in 
the produ tion \ a less than 12 bushels . ').1he mn k did not seem 
to dry out and did not become well mixed \ ith the sand. The next 

ar ther was a O'reat improvement in the soil and a yield of 

r19) 
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35 bushels to the a('r~, and for sev ral . u <' din 
were no smaller. 

ar th -1' po:-; 

In the followin o' tabl the writer i giving th exp rien :!e of 
some of the leading onion, 1 r, and peppermint of th · 

tate as to the kind of soil best adapt d how to f rtiH7, it, the 
siz and value of crops, and the remedies for failure : 



Plate lIT . 

eler. Farm belongin~ to Hoog nboom &- on, n ar Go hen. Indiana. 

nions that have just been pulled, near Hlford. Indiana. 
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Plate II. 

Peppermint Distillery on the farm of P. F. Nye, four miles north and one mile 
east of Goshen, Indiana. 

Peppermint Distillery on the farm of P. F. Nye, four 
miles north and one mile east of Goshen, Indiana. 



Plat XIII. 

The Pepp rtllillt ~t,ilL, Boil r aUlI VaLl:> lJeluugllw Lu Lh . Vi 'LiUery of P. F . Nye. 

'fhe Peppermint ' till helonging to the Distillery of P. F. r ya 



Vats beloncring to the Di till ry of P. F. N ye. 

A vat filled with Peppermint. 



Platt> XV. 

Removing the contents from a vat after the oil has been taken from the 
peppermint by the Di tilling Process. 



THE IRON ORE DEPOSITS OF INDIANA. 

Y H • W. HA ON, BLOOMINGTON, INDIANA. 

striking f ature of pre ent industrial onditions all ov r th 
ivilized and ommer ial world is the O'reat a tivity of the iron 

trade, which is n9w in th fourth year of its advance. Increase in 
produ tion and consumption are reported everywhere, except in a 
f w , ountrie - R ia for instance-where special onditions have 
h ked prosperity. 

Iron is the most useful, and, next to aluminum, the most abund­
ant of metals and is mined and. redu ed in almost every country in 
the world. In its native for,m iron is found chiefly in meteoric 
stones occurring with nickel and cobalt, and in certain ores of 
platinum, and is consequently of comparatively rare occurren e, 
but the 0- ailed iron-ore, the oxides, sulphides, etc., are very wide­
ly di tributed. Iron a an original eonstituent of igneous rocks is 
found in more numerous forms than almost any ether element. 
While the iron-or depo its themselves contain much the higher 
perc ntage of iron the main mass of the segregated iron is in the 
iron-b aring formations rather than in the iron-ores. The amoun~ 
in the iron-ore is probably insignificant as compared with the 
amount in the iron-bearing formation, For example, in the 
Mesabi d' tri t in :Minne ota where the iron-ore deposits are larger 
than in any other r 'ion, Dr. Leith has calculated that in the part 
of the iron-bearin formation which is exposed at the surfa e 
including no part whi h passes below the overlying slate, th 
amount of di eminated iron is probably one hundred times as 
great as that ontained in the ore deposits, and the amount of this 
formation below the slates, in which there are no known ore depos­
its, is certainly ma.ny times, probably hundreds of times that ex­
posed. This cal ulation in reference to the Mesabi range shows 
how insignifi ant is the amount of jron ore in the ore deposit com­
pared with the widely distributed lower grade products of the iron­
bearing formations, Such formations are illu trated by the grea~ 
Pre-Cam brian iron-b aring formation of vaTIOUS Lake Superior 
10 alitj . ; b~ thE' er~' f'xt f'l1 iv il'oI!-hE'arjuO' m mb r~ and th or . 
of th lin n H riz n of th SDuri "n . by h gr at iron-bearin 

(299) 
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h ri7. 11 of til arb nif I'OU.' and b. the b 0' dep of th Plei-
tocene. 

Th l' i a g D l'al imprrs i n that th , "' orId' 'upply of iron or 
i appr achinO' xhau i D. The prin ipal arO'ument agaio t thi 
j that improY 1 meth ds of m lting will enable the lower O'rade 
f or to be U' > fully ill d as a ur of iron. Th total pro u . 

ti n of ir n l' for 1 ~a 100;900,000 tOD an for 1905 was 
147;500000 ton. Th ba i of th trad i in the produ tion of 
piO' ir n; and in th tabl b low will be found the utput for th ~ 
.hI' t half of 1906 of thp. hief iron-making ountri s, whi h to­
o' ther furni h about 0 per eot. of the world' supply. The fi -
ur. for GI' at Britain and our o~ n ·ounty are in long tons of 
.... 240 pounru . tho. from I'm an "in m tri ton f 2204 p01:1nds. 

190/1 . 

12,602,901 T. 
Chanoes. 

1. 1,439,726 
I. 975,34 
1. 283,824 

1. 2,698, 98 r.r . 

Th nite how an in rea e of 1...1. per ent. over the 
fir t half of 1 05 whil the o'ain in :.r rmany was 19.1 and of 
Great Britain 6.1 per 'nt. German. how the largest propor­
tjonal increa e. 1h total O'ain "' a, 12.9 per ent. 

GTonth and Demulld for iron a11rl te I.-At the b ginning of 
the la t entury omparativ ly little iron or . te 1 wa mad in any 
ountry. There wa but little demand for th e products. In time 

railroad b ame a. i 11 till ar ,tb OTNl.t _ t of all th 00 UID­

er of iron an 1 t 1; ~ t the Sto kton and arlington R. R. in 
EnO'land th fir. t railroad in the "orIel to b built for general 
fr iO'ht traffi· an:1. pa, 02'('1' tray] wa not p ned until 1825. 
Th gen ral u e of iron and t el bridg s and iron and steel steam-
hips arne lat r. ¥cxt .follo'wed th O'p.neral u e of steel in th 
on truction of lara- building, e p 'ially tho, e of great height. 

La t of all we have th . tI cal' for fr ight purpo es. rrhe e ar 
th rno t promin nt u: , of iron and , t e1 t la but simultaneou -
1y with the developmrnt f the, leading 11. there ha been a 
('0 tantly i11('rea ina' u ' f agricultural rna hinery t xtile ma­
<:hinery miDiD rna hinery el -tri al rna hin ry rna hiDe tools, 
iron and teel pipe hardwar toves, shov 1 tin plate wir and 
m("ln~' ()thfT Clrtir] ~ whi(·h ar made h lly l' in part of jl'on or 
t 1. 
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The railroad era b O'an at the ·1 .·c of the tirst quarter of th 
19th entury but it vva not until th third Luarter of the century 
\Va well und l' ,yay that an xtraordinary demand for other than 
railroad purp b o'an to manife t it elf in any proO'r ive oun­
tr. In our own ountry w built more mile of railroa in 18 7 
than any , 7 ar b f r or in e: . The building f iron and t 1 ve -

1. rived a gr at d al f attention parti ularl. in r at 
Britain: in th thir 1 luari r of the entury ; but it \Va in th 
fourth quart r that th O'r ate t progr s was made in sub titutinO' 
iro11 and t 1 hip. f l' hip. of W()OU.. A late a 1 6 only fiv 
iron st am hip w l' built in one ear in this countr, for ocean 

rvice. We hay sin built ov r ne hun Ired teel m r hant ve -
1 in on year and we have in late year. built a maO'nifi ent fleet 

for the meri an navy he frame and hull and armor binD' of 
Am rican teel. Armor plat for war hip \\' R not made in Great 
Britain until 1 7. Iron and te 1 buildino' already r ferred to, 
date from the third uart r but th . T did Dot receive rou h atten­
tion from architec-t and build rs un 11 the fourth luarter whil 
. t 1 car w r virtually unheard of until the ntury was nearinO' 
it end. Th manufa tur of tin plat . wa not introdu into 
th nited Stat until 1 90 except xperimentally. 

In a word whil the 19th entury witne d th evelopment 
of the iron a whi h wa succeeded b fore its 10 e by the teel 
age, it would b more exact to say that th last ar of th fir i 
fluarter of the 'entury when the railroad ra b O'an witne ed 
nly the b 0'1nninO' f this development, and the last quarter ha 

, en its rip st fruit ven the last few years of the last quarter. 
Th rapid 0'1' wth of the world' iron and teel indu trie in the 

19th entuI', parti ular1y in its la t quart r) uld have been po -
ibl only by ub titutinO' improved metho f manufa ture for th 

slow and xp n iv m thods that were in use at its beO'inning. Th 
railroa 1 of today ould not have been upplied with one-half th 
r ails th y nee led in I d he half of the roads would nev r havf' 
h en built if the inv niion in 1 55 of th B s em r pro s f r mak­
in 0' t 1 had not r ulted in givi ng to th world teel rail \\ hi h 
"ould 1a t long rand ouJd be more eh apI, and rapidly mad than 
the rail mad of puddled iron. or 'ould the teel that is used 
today in uch] arg quanti tie for various stru 'tural purpo es. 
bridO'e uildin cr hip cars, etc. ha e been mad at aU but 
f r th B emer pr s and it ompanion thc i mcn op n­
h arth proce the latt r proceRS datincr from 1 64. Nor ould 
1'h piO' iron that ha . h 'f'll l'cqnir cl. h. th B eroel' and open 



802 REPORT OF STATE GEOLOGIST. 

hearth proce ses hay b n upplied, not en the half of it if r -
Iiance had been pIa ed upon the small furna th lean ore, an I 
the charcoal fuels that were in ommon u 'e les than 100 .' ar aD'o. 

The pI' ent wonderful developm nt of the world's iron and steel 
industries i th r fore due to the abundance of iron ore and min-
ral fuel Vi hi h ha been r ily obtainable. 

umrnary.- Th aggregation of lar ' iron or min and the 
ontrol of many pI' minent producers by on olidated interests has 

attracted attention to th iron ore res rve of the ountry with the 
ffe t of awak ning some ann ty as to a uffi ien y for the future 

but an inv tigation will ati fy an ob erver that su h anxiety was 
unfounded. 

Most of the w ll-known work d mine or tho't: produ inD' 
the be t or mo. t d irable grades of or which are onveniently a -
essible for en tin bla t furna , ha eben ur d by the larg r 
teel plants. Ther are, howev l' imp rtant min owned or oper­

ated indep nd ntly of con olidation. 
Material ad an in the pric of the mineral will en our age the 

developm nt of min wIli b ar illa tive or operated upon r­
tricted cale and also the opening of deposit heretofore unworked. 

Such a condition will also ecure th transportation of ores from 
localities now onsidered too remote for economical use. 

A decided advance in selling prices will also stimulate larg l' 
importation of ore from for ign ountries, upon whi h a duty of 
about 40 cents per long ton is levied. 

The known existence of iron ores in all the States of the Union 
'has been reported. In some the mineral is lean or impure or in 
BU h thin or widely di tributed bodies as to dis ourage operation 
but there are many iron ore deposits of excellent composition ex­
isting in large quantities which have a yet been undeveloped, and 
there are other d po it exploited in former years and found to 
be limited which under advan ed onditions ould be revived, 

Immense bodies of maD'netites in the East an meet a heavy d -
mand for or · . and th reduction b:'i roa ting of snlphur in su h a. 
need it or of pho pht>ron and ,...,an ._ np material by on entration 
can b . arri <1 on pl'ofitahly if the elljnD' pri e. of or are mu h 
advanced. 

It is not improbable that larD'e depo its of titaniferous magnet­
ites may be brought into demand if the supply of ores free or 
nearly free from titanium is restrjcted. Many d posits of brown 
hematite and red hematite ores which have been worked on a smal1 
cale. -an b augm nted. and tb output b heapened materially 
weJIin g the country's totaL 
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Th basic tr atm nt f iron which is advancing rapidly, may 
also be expected to remove the limitations which have been placed 
upon ores for teel production. 

In the central and western portions of the country there ar 
ir(lponanL deposits of excellent iron ore which await the extension 
of the iron and steel industry or of transportation fa ilities, and 
if the'e ores can not be conveyed to existing furnaces the plants will 
b pIa ed near l' to the ore a rapidly a the country' demand 
make nch a course advisable. 

Iron and con rete must largely take the place of our rapidly dis­
appcarinO' fore t. and in consequ ,TI the on umption will un­
doubtedly in reas at a greater rate than in th pa t . Low grades, 
as well as inaccessibl deposits like those of Utah and possibly 
Alaska win b in d mand and ver 11k ly this ountry may be 
forced to draw' upon l\Iexi 0 and South Alleri a for part of it 
()l'( supply before the middle of the pI' nt entury, but the on­
~ nJilption would b hard to predict. 

THE WOR.LD' i. RODUCTlON OF IRO ORE. 

The latest auth ntie statistic at hand of the production of iron 
or in all ountri ar for the year 1904. In the list below th 
ountries are named in the order of their production: Unit d 

State, lermany, Great Britain, pain :B ran e, Rus ia, and Fin­
land, Swed n, Austria-Hungary, Cuba Algeria, Italy, Greece 

anada, Belgium, Au tralasia, India, Japan, New outh Wales 
and el' Foundland v ith all other ountries producing about 
1,400,000, or a little more than one-half a mueh as Austria-Hun­
gary. 

The United States has far urpa ed any other country, the pro­
duction now being almost twice that of Germany, and three times 
that of Great Britain. At least 25 of the tates and Territorie 
may be classed as iron or producers. 0 omplete report has yet 
been published for the last two years to show the rank of th 
various tates in the produ tion of iron ore, but from information 
given out there will be but little if any change in the order of 
importance. Minnesota.-This State leads in the quantity of or 
mined. Much has been said in regard to the early exhaustion of the 
iron ore upply of the Lake uperior district, but in :Minnesota 
alone, in the Me abi Range th re are reported to be known and ex­
plored l' serve approximatinO' 500000,000 tons, practi any twice 
the ombined shipm nts from all the ranges ()f the Lake Superior 



304 REPORT OF TATE GEOLOGIST. 

r gion since 1854. M.ichigan takes nd place and nearly all the 
or i red hematite and i obtai.n <.l from the nIarqu tt , 1\1enom­
inee and Gogebic rang . Alab3.ma, as third in rank, ontribute 
three varieties of or - rc' 11 matite, brm\1JJ hematite and magnetit . 
N w York.- A ·tivity ill tll ort. Henry and Lake hamplain di -
tricts have advanc d the tate to fourth position. Large argo of 
ore for the manufa ·tur of ba i pig, were exported to rmany. 
Virginia and We t Virginia.- -rrhe chief ore of the e tate i br Wl1 

hematite; small quanties of red h matite and magnetit \\ l' also 
btainable. rrennes ee produces both bro?irn and red hematite. ew 

J r y produce chiefly or of the maO'netit va1'i ty. Wi con ill 
,J/ow a t ad advan , u, the Baraboo eli. tri t i ext ndino it pro­
duction arer fir t place. Penn ylvania.- This State in late ear ' 
ha. ",hown a con tant d ~r ase in it produ tion of iron or . It 
produce red and brm\rn hematites and maO'n tite. orgia i a 
producer f brown and red hematites. It has de lined some, hat in 
the last y ar or two. Colorado.-rr his tat furnishes brown and 
red hematite. But th production has dedin d OJ1 tl 'ount of the 
decrea e in tb brown h "matite vari. ty. Mont~L __ , Jevada, New 
IVIexico, T xas, tah, and Wyoming are small produ r of maO'­
netite and red and brown hematites. New fin are reported in 
Utah. Other tates.- Of the remaining tates ontributinO' mall 
amounts, Conne ti ut furnishes brown hematite; 1\1issouri, red and 
brown hematite; 1Haryland brown h matite and carbonat ; North 

arolina, brown hematite and magnetite, and Ohio, arbonate· and 
brown hematite ores. 

~OlJle f th Lamon ( nd xten iy 1 po it will be drib d in 
the following page to how the extent of th iron ores, and from 
whi h we may be abl to determine to what d 0'1' e lower grade ore 
auf! jnac~ ., ibl d po it will h~ utih7.ed in th n ar futu1' . 

I T TIJF. U T! 'rl!}O TATE . 

PTodtbction and Develop1uent.- rost of the ir n ore reduced 1U 

the United States, whi h i ld about one-fifth of the world' up­
Vl mes from the Lak Sup rior l't~gion f1' m th ppala hian 
r gion and the Ozarks, but great quantities of or xi t throu h­
out the west. 

In 1 66 less than 3,000,000 ton of iron ore were min d in this 
countr. . In 1870 the output was 3,031 91 tons; in 1 0 it had 
reached 7 120,362 tons; in 1 DO th total output wa 16 036,043 
tons' in 1900 it had reached 27 553,161 ton. Five years ~ater. 
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1905 the total output wa 43,000,000, and in 19 6 a total of 4 -
000 000 tOll' wa l' a hed. 'l'hi pra ti ally repr an increa e 
in the pa t fort y ar of about 1300 per ·ent. But v n more 
impr s iv than the marvelou d ve]opm ut of th iron ore iudu try 
in thi ountry are th improv m nt mad in the m thoc1s of min­
inO' and handhn the iron or and its product . 10rmerly prac­
ti ally all mining wa don b manual labor, whil today in our 
hard or mine a ompr e 1 air drill turn out a mu h ore 
wa formerly min d b nine men while in th oft ore min s a 
. t am shovel with thr e or four ro n ,ill min and load a car in 
fiv roinu ' . 'rhe use 0-1' explosive th 1 adino' and unloading 
machine at the reat ore do 1 xten ive u e of water­
wa;) s and the d v 10pm nt of wat r power ,an the transportation 
fa ilitie of our ra11roa an the avin' in fu 1 harg s have all 
'ontributed Jaro' 1. to r du . mining co. t. Impure and I an ores 
e~r riall\' th ma~n tit. of th En t hav b n made available 
and very ri h in yield of metalli iron by maO'D ti paration (this 
proce is bri fi I cribed) and alar r lortion of the gangue 
is remov d wi hout the u e of fuel. In the early day of the iron 
in Iu tr th av TaO' car load wa Ie than 15 tons now ar ar 
built to arTY ov r 50 ton.. Before] 70 th Lak uperior or 
boat did not rea h a capa it exceedinD' 1000 t n while toda. 
b ats are built to carry 10 000 ton . 

Exports amd Import '.- E.rpor f i1'on and steel and of ma-
hinery from the Unit d tate for the ten months ending 0 tober 

31. 1906 are valu d by th Bureau of tatistics of the Department 
of omm r e and Labor a follmvs : 

190rJ. 

:j:15,910,437 
142,609,320 

Changes. 
1. $3,236,540 
1. 27,013,096 

The in rea for 0 tob r wa 25.5 p r nt.; for the ten months 
it wa 2 .4 p r nt. The 1 ading it m of the iron and steel ex­
ports for th ten m nth w r m long ton . 

1906. 

Pig iron ....... 41.212 T. 
Bill t . . inO'ot :md 

bloom 179, ° T . 
Bar ........... 44,U61 T . 
Rail . . . . . . . . . . 249.941 T. 

h et and plate 59,7 ° T . 
tructUl'al t 1.. 6 401 rr. 

Wire ... ........ 110,244 T. 
Nail. nnd . IIi!. s. (1,0 28 T. 

[20J 

1901). 

6-,463 rl'. 

1 0632 T. 
72.094 '1'. 

273,009 '1 . 
90673 T. 
98,460 T . 

144,19. T . 
52,7.1 T. 

Changes. 
I. 24,351 T . 

1. 752 fr. 
r. 27,43 T. 
1. 2. 06 T. 
1. 30 93 T. 
1. 30,059 T . 
1. 33949 T. 
1. 11,903 'T. 
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The large exports of rails this year were to South America 
101,357 tons; Canada, 65,287 tons; West Indies, 29 760 tons; 
Japan 20,011 tons; Mexico, 19,145 tons. 

Iron and Steel Impm"ts.--Imports, in luding machinery, into 
the United State for the month ending October 31, are valued by 
the Bureau of Stati ti as follow~ : 

1905. 

ctober ....... $2 225,194 
T n ill nth . .. . 21,820949 

1906 . 

3,407763 
27784,650 

Chanoes. 
1. $1,152,569 
1. 5,963,701 

Th increa e in Oc:tober \\'a. 51.1 per ent. ; for the ten month 
it '~'a 27.3 p r cent. 1h more important item of the imports for 
the ten month "ere in long tons. 

190: . 190/j . Changes. 
rig irou . .. .... 170, 91 T . 265,665 T . 1. 94,774 T. 

crap . . ..... .. . L ,G04 'i . 11,203 T. D . 1,401 '1' . 

Ingot bloom. 
et . ......... . 11,501 T . 17,067 T . 1. 5566 T . 

Bar . .. ... . .. . . 29,1 G '1'. 2,,754 '1'. D. 432 '1'. 
Wir rod . .. . . . . 14,413 'r. 15,0 0 T. 1. 667 rr. 
'lin plate' . .. .. . 5 ,788 T . 48,846 '1'. D. 14,942 T . 

The hief points are the large omparative in rease in pig iron 
and the de rease in tin plate. 

Exports and imports of the iron are in th United States for the 
ten months endinO' Octob r 31 are reported a, follow in 10nO' tons: 

1905. 

Export ....... 17 ,919 T . 
Import ' .. .. .. . 709,766 T. 

]f/06 . 

256,384 T . 
908,366 '1'. 

Chanoes. 
1. 76,465 'r. 
1. 198,600 T . 

lYlost of the exports were to Canada. Cuba furnishes the greater 
part of the imports, but some are came from Canada and a little 
from Spain. 

Imports of manganese ore for the ten months were 218,225 tons 
in 1905 and 185,281 tons in 1906, a decrease of 32,994 tons_ Thi. 
ore came from Russia, India and Brazil. 

S'Ltmmary f01' 1906.- The a ual produ tion of pig iron in the 
United tates for the first half of 1906 was 12,602901 long tons, 
bein a gain of 1 439 726 tons or 12.~ per cent. over the first half 
of 1905, and 6.5 per ent. over the last half. The amount made in 
the half year was greater than that for any entire year prior to 
1889. These results emphasize the continued increase in the use of 
steel. 

For the half year 92.3 per ent. of the iron produced wa made 
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with coke as fu 1. 'l'his would be increas d to over 95 per ent. if 
allm\ ance w r made for the oke u, ed by the anthracite furnaces, 
nearly all of which mix some oke with their coal. The total num­
ber of furnaces in blast during the half year was 323 and the 
average 318, showing an average of 39 632 tons of pig iron made 
per active furna e. The total number of blast furnaces under 
onstruction August 1, 1906, was twenty-one, the total produ tion 

capa ity being 2 642000 ton pig iron and 20,000· ton pieO'elie en 
yearly. Four of them at Gary, Indiana, with a capacity of 150,UOO 
tons each. 

The totai make of rails was 3,372,257 tons, of which 3,188,675 
tons were made from Bessemer steel; basic open hearth steel fur­
nishing the balance. Iron rails have almost disappeared, only 
318 tons having been made in 1905, and those were mine rails of 
light section. 

For opening 1907 deliveries coke is very scarce and prices re­
main high, beinO' $6.65@7.00 for the best Connellsville with Vir­
O'inia cokes 25@50c lower. 

MANUFACTURE OF IRON. 

History.-Th in reasing use of ir n i a promin nt character­
i ti of the present aO'e and every day some new application 
in th art of hf. IthouO'h the llLO t u f'fui of metals, it was not 
the first known. Difficulty in reducing it from its ores would 
naturally make it a later a quisition than gold, silver or copper. 

We are informed by the Roman historians that this metal was 
employed by the ancient Britons for th manufacture of spears 
and lances. The Romans, during their 0 upation of Britain 
manufa tured iron to a considerable extent, as is evidenced by the 
inder heaps in the forests of Dean and other places. The process 

then in use left so much iron in the inder that those of Dean 
for t furnished th hief or upp]~ to twenty furnace for b -
tween two hundred and three hundred year. In those early tim 
th iron or . weI' r du ed in a simpl ronical furn.ar , alled an 
"air-bloomery" erected on the top of a hill in order to obtain the 
O'reatest blast of wind. The furnaces were subsequently nlarged 
and uppli d wi.th an artifirl:;tl blaRt. "h::lr 'oal wa th only fuel 
used in sm lting until 1618, when Lord Dudley introduced oal for 
thi. purpo e. but th ironma. tf'rs being unanimon ly op o. d to 
the chanO'e Dudley's improvement died with him. It was not re­
introdu ed until Abraham Derby in 1713 employed it in his fur-
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lla' at oalbrook Dale. But as thi method wa not properl un­
d rstood the pro u tion of Engli h iron declined with the hange 
of fu I till in 1740, it "a only thr e-fourth what it had been. 

bout t n year aft I' thi" howe er, the introduction of coke gav 
r newed vigor to th iron trad and then f 11 wed in rapid uc-
e ion th 0'1' at improv ment in the manufa ture whi h giv , 

to the hi tor of iron jt O'reat tinter t. 'lhe introduction of 
Watt' 8t am engine in 1770 the pro ses of puddling and ro11inO' 
inv nted by H nr or t in 17 4 and the employment of the hot 
blast b, N il on of Gl .t :" \V in l ' 0, have be n ea h of inestimable 

rvic . Th 
fa tur in r 
ti n of t 1 

dustry, iron or w 
oal a a fu 1 in f rO' , 

in Spain where they oriO'inated. 
ataJan forg " from 

One of the principal seat of the industr in thi 
'in the Adironda k l\!Iountain in 1 ew York, wh re th 
. urvive in a few isolated localities. 

untry wa 
proc till 

Srnelting.- The greater portion of iron is produ ed by smeltinrt 
in a bla t furnac the product bing piO' iron an alloy of iron , 
arb nand . iIi on. c ntaining g nerally Rom ulphur and pho -

ph n oft n man an alld 0 '1. ionaliy opper in n table quan­
tities. In this pro e the ore is eprived of it oxygen by the ac­
tion of in ,an nt 'arb D. and the hot r an ing gas resultinO' 
from it combu tion brin,O', it to a liquid m which is either al­
lov <l to rnn into lad t 'aI', to b haul d 13 10 omotive to adja­
cent steel work or pu dlinO' mill or it is allowed to flow into a 
erie of sand molds from" hi h it is taken when cool, thi produ t 

being commer ially 1m 0'Wll a "pig" or "cast" iron; a uch, pi 0' 

iron an only be n in th manufa tur fating. II n by 
various pro e e it i 'on ert d into rna]] able or wrought iron and 
t 1. It i po ibl to pI' due malleable iron directly from the or 

without thi pro es of . m lting in the blast furna e. This direct, 
a eli bn ui h d fr m the indir t , Pl'OC . of fir t makiuO' pig iron 
ha alVi a, s po e ed parti ular attraetion for in entor and ex­
perim nt r. Many have trucygle 1 with the problem but failed 
to l' a h eomm rial u The ha 1 of all these ffort is the 
fa -i1ity with whi h iron oxi les are r edu ed at moder( te tempera­
inr when in rontact with rarbon in some form . 
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Bla t F1trnaCe .- Pradi c· all, all the iron produced in the leadinO' 
manufacturinO' ountrie a has been stated is obtained by the 
jndir ct proc s th fir, t operation being the smelting of the ore 
in a bla t furna . 'Ih manufa ture of commer ial iron onsists 
·hiefi. in the r du tion of its oxides, u h a hematite Fe20 3 ; 

magn tite, or load, ton F 304' and limonite Fe2 (OR) G Fe~O:l ' 

Blailt furna vary in iz and. hap ; th iz dependin largely 
upon th kind of fu I to b ill ' d- a . ke-fe<l furnace being larg l' 
than on in whi·h ft oal is u d. Th furna e is a vertical 
haft, yhndrical und in horizontal, tion "vid ning from the top 

downward to n ar the bottom, ranO'inO' in h iO'ht a ording to local 
ircum tanc from ixty to ninet f t and from twelve to twen-

ty feet in diameter at it widest part. The body is formed of 
wrought iron plat riveted toO'ether forming a shell which is 
lined with the mo t r fra ·tory vari ty of fir brik. Th' body or 
ta k is support d on a a t iron rinO' restinO' on olumn. Blow 
th furna e is ontra·t d to form the hearth in whi h the molten 
metal and lag and ind r a ·umulate. At a o'iven 1i tan e abov 
the bottom are openin rr through whi h water-ja keted pipes ar 
introdu all d (( Tuy re ." Through th . air or (( bla t" i 
blown by blowinO' n in the blast beino' ondu:.:t d to the tuyere 
from a pipe whi h en ir I the I wer part of the furnace, and 
from which bran h I a to th tuyer . '1'h materials are 
harO' d at the top wlti h i. los d by a b 11 lowered by a spe ial 

appliance, wh nev r or fu I or flux are to be allowed to drop into 
th furnace. The top i losed in order to divert laterally the 
ga e produced in a larO'e pipe called the "down comer." The 
aa is utilized in h atinO' hot bla t tOY and in rai ing team t 
uppl. blowinO' ngin and levat r with po\> er. 

In mod rn bla t furna e tho e part which ar exposed to th 
gr ate t heat are av d from rapid destru tion by a system of 
water oolinO' a numb r of applian b ina u ed. The molten 
iron whi h a umulat at the bottom of the furnace i tapped off 
while th ind r, whi h con. titnte th earth impuritie, of the 
ore, and th a h of the fu I with th flux add d i allow d to flow 
off ontinuol1 iy at a omewhat higher I v 1. B in Ijahter it float 
n the iron. 
In th bla t furna there are two lHT ut: . trRvelina in opposite 

dire tion and on tantly a(·tinO' on a h other- the a ending cur­
rent of gas a d th d s' nding urrent of or fu 1 and flux. The 
eff t of the hio-hly heat d bla t (reading 1,000° Fahr. and up­
ward, '\Yi111 modern hot bla, t stove ) j , t produ rarh n; r a id 
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at the level of the tuy re where it comes in contact with descend­
ing incandescent fuel. 'l'his carbonic acid in ascending is reduced 
to carbonic oxide by the exc of carbon and becomes the activ 
agent in reducing the oxide of iron to metallic iron. The latter 
in contact with highly heated carbon form an alloy, melts and 
collects in the hearth, on tituting "pig iron." 

The a cending current of hot ga heats the descending olumn 
of solid materials, whi home down as the lower parts of the 
column are melted and tapped off. The r suIt i that from the , 
white heat attained at the tuyeres and for some distance above 
them, the te.mperature gradually lessens until near the top it is 
moderate. 

Since all iron ore contains varyinO' quantitie of impurities anrl 
accessory materials, notably silica, aluminum, magnesia and lime, 
and the fuel arries varying amounts of ash, their removal is af­
fected simultaneously 'with the reduction of the ore by melting into 
a homogeneou ma s th inder. In order t produ a ind r \\ hose 
composition is such that it forms at the proper temperature, it is 
necessary in the majority of cases to add limestone. 

The ore, limestone and fuel are charged at the top of the fur­
nace in alternate layers, the "stock," as it is called, being hoisted 
to the top of the furnace either in elevators or on inclined planes. 
The cinder is generally allowed to flow into boxes mounted on car 
and i easily disposed of- asting it liquid or throwing it when 
cold on adjoining territory. It is used as road balla t in the mak­
ing of ement, in glass making and in the production of slag-wool. 

Fuel onsumption is one ton of coke to one ton of pig iron pro­
duced, i. e., between 1,000 and 1,500 tons per week for each coke 
furnace. In recent years the blast furnace has also been used for 
the manufacture of ferro-manganese ferro- hromium, ferro-sili­
con and other alloys. 

Transformation of Pig Iron Into WrOttght b'on and Steel.-Pig 
iron, by various processes, is converted into wrouO'ht iron and steel. 
The pig or cast iron is hard and comparatively brittle and can be 
readily fused at a high temperature and may be moulded into 
solid forms by castinO' and in modern iron works forms an inter­
mediate product in the manufa ture of the other classes. .Accord­
ing as the metal may be best adapted for founders' or forge mas­
ters' use it is distinguished as forge or foundry pig. 

Ca t iron, as the crude t cheapest and most fusible is used for 
the heavy portions of engineering work, such a bed plates for 
machines cylinders columns isterns low-pressure boilers water 
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and gas pip , roll r., O'ird r. an 1 tb like. Jarge qu an tit, i 
onsumed in tb manufa ur f h 11 \Y ,,'ar " whi h in lude 

pot, pan and other ooking vessels. For all kinds of ornamental 
objects also, it j almo t ex lusivel~r used becau e here its prop­
erty of being readily a t into mold. O'ives it a 0'1' at advantaO'e on 
the ore of heapness. 

(1). Wt'ought or illalleable l1'on.- This is the nearest approach 
to the ch mi ally pur metal that -an be obtain d on the larg 

ale. Wrought iron ha. a ·lear O'ray color and a pecific gravit 
f 7.7-7.8. It i oft I' than ast iron or steel, and extremely tena­
iou an i m be drawn into the fine t wire or hammered or rolled 

into sh et a thin a paper. When two pie heated to redne 
are pIa ed in conta t and hammered they unite pra tically form­
inO' one piece; thi pro e i known a weldin 0'. Wh n heate and 
ud enly cooled it retain it ftne . Th qualit · of the iron i 

0'1' atly influen ed by the PI' en e of pho phoru and ulphur, 
Ev n .01 per nt. pho phoru r nd I' the iron brittle when Id· 
it i then t I'm " ld- hort ' and an quail mall amount of 
ulphur male it brittl "hen hot, so that it will not weld into a 
I e joint but plit an l rumbl sand i aid to be hot, " or 
'I' d- hort.' The pre en of any foreign bod uch as ulphur, 

phosphoI arbon , iIi on opper, oxygen, etc., increase the dif­
fi ulty of w ldin o'. T in nr a O'ood weld th urfa s mu t be 
lean and th metal at a whi.t h at. l\l{alleable iron i largely em­

plo, ed in manufa 'tur of hal' ware uch a 10 ks, hinges, bolts 
nal1s, crew keys wir t. and the 0- aIled tinplat , which i 
merely heet iron dipp d in melted tin. It is also mu h used for 
r , 01'S and bridO'e of large ize and is the main tao of the railway 
and the electric telegraph and has almo t di pIa ed timber a a 
mat rial for hip . Roll d armor plat s for IV I' hips are now mad 
ct: malleable iron from five t twenty-two in h thi k. When iron 
if.: expo ed. to moi t air it readily rust or oxidizes 0 it is oft n 
coated with om ub. tance to prevent this su h a tinninO' al­
vanizing and pai.nting. 

(2). teel.-Pi iron j th raw material from whi h steel i 
made. St el po e es everal valuable properties which do not 
belong to eith I' a t or wrought iron but it also partakes of some 
of the propertie of both. It is harder, denser, and whiter in color, 
is more elastic, takes a higher polish and rusts I ss easily. It is of 
a finel. ry talin . tru tUT with a p ific O'ravity of 7.6-7.8. t 1 
may be made in two ways: By i.ncr asing the arbon in wrought 
iron to between .6 and 1.5 per ent., either by adding carbon direct-
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ly to it or by adding pig iron until th carbon is suffi iently in­
creased. 'Ilhe e ond wa is to remove the carbon from the pig iron. 

Pig iron i treat in the Be em l' con rter for the production 
of Bessemer st el; in the , iem n ' furnace for iemen' te 1, and 
m lted in a 'upola f r f undr, PUl'po.'E' . 'I h B mer pro e ," 
in nt d ab ut 1 55 i ut C> full, and lal'g 1 u ed in the mak­
ing of teel. Th fir t tag i:s effected hI' ugh the B emer con-
v rtel', mad of wrought ir m and lined with an infusible material. 
Into thi conv rter from fiv to t n 1,011 01 molten pig iron ar . , 
poured and a powerful blast of air i. blown through the molteD 
iron until the carbon and silicon is removed by oxidation, and then 
introducing into the melted iron a given quantity of spiegelei n, 
'ontaining a known percentage of carbon. The steel i then poured 
into molds and aUowed to cool. 'rhese are the steel billet" of 
'ommer e. )\Ian T of th con v rtel' are lined with dolomitic lime­
tone, and a quantity of lim j add d to th ~ ill Iten iron, and pra -

ticaU all the pho ph ru i takn np by th lim and th !inino 
of the onverter. B mer~ ' invention rev lutionized th manu­
fa ture of teel. Now ten ton of -rude 'a t iron may be converted 
into good teel in Ie than thirty minut ' in a ingle onverter. 
Such teel i extensi ly u d in rai ,bridg and boilers. 

'Ihe Siemens regenerative ga furnace is now mu·h used for 
the making of t el. 0 oth r furnace can be ompared with it in 
respe t to economical con umption of fuel; almost any kind of fuel, 
however poor, may be us d for the ga produ er , which are con­
nected by means of a pipe with the l' generators. 'rhe furna 
consi ts of two parts : one of the 'ontains the regenerators, " 
the other, which may be near or om eli tan e away, contains th 
" gas-producers, ,! or source of the heat. In the regenerative por­
tion there i a melting h arth or hed. Immediately below thi 
hearth there are tw pairs of ar hed chamber filled with fire bri k 
placed uffL i ntly far apart to I t air or gas pas~ b tween th ill, 

and at the same tim expose a large surfa e to the heat from th 
gas-producers. On pair of the h mber communLat by ep-
arate fiu with n f the harth, the oth I' pair with th 
oppo, it nd. The furna being' in p ration whil hO'a ani 
air are being admitted to the hearth through the 1 ft pair of the 
ehamber , the hiO'hly hated product f ombustion pa through 
the open brick work of the orre pondinO' pair on th riO'ht before 
rea hin the himn y; thll. what \\'011cl pa ... up th himney a 
waste heat in an ordinar)f fnrna i ah. 'orb d by th bri ks of the 
r generator. After a O'iv n time- u. uany fr m thirty to sixty 



eRE nSTRY OF IRO . 313 

minute - by mean of uitable pip and valve the urrent is re­
v red. Ga. and air ar now nt through the fre hly heated pair 
of generator ",hil the cc wa te h at" in turn pa es into the other 
pair thu h t 'un nt· f O'a and ir in uitable proportions are 
alwa. I' a hin the h arth wh ere ombu tiOll i effected at a very 
hi O'h t mp rature. 

The pig iron produced in the blast furnace is carried in large 
ladle ar jn a molt n nc1iti n to th 'onv rters; there it i 
blown and th liquid t I a t in ing t" molds. The blocks of 
te 1, a 0 n a. th ut r eru t i uffi·j n ly oled to allow their 

r mo al from th mold Rr put into oaking pit. When their 
heat ha b n quahz d th. are carri :1 to rollin mills wher 
th are rolled dir ·t int tee] rail plat b am te. In the 
produ ti ri of B . mer te 1, Penns, lvania i I' dited with over 
oue-half f th utput. Thi ' tat all 0 I a all the States in the 
produ tion of open h arth ( inO'ot " in eru ible teel, in rolled 
iron and steel. 

Th In d rn bla t furna e, with its immen blowing nO'ines, 
it hotbla t tOY it ri h ores and excellent coal to smelt them, 
has been a powerful fa t r in th pre nt marvelou d v lopment 
of the w rId' iron and . t I indu tri .. 

for it s mb I 

mall tra e of forei ()!n 

a. 
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higher degre than teel, but unlike th latter it do not retain 
it maO'neti m when the ex iting cause i removed. 

Th affinities of iron for most of the non-metallic elements are 
v I' powerful. 'l'h hi f of tbe iron compounds are (a) Oxide of 
Iron. Iron forms finit ompounds with the oxy en, viz: (1) 
the protoxide FeO, whi h i tbe base of the green or ferrous salts 
of iron; (2) th sesquioxide or peroxide Fe20 3 , which is the base 
of the red or ferric salts; (3) the black or magneti oxide, Fe30 4 , 

which is reO'arded by om b mists a a compound of the two pre-
eding oxid, and (4) f rri(; a id F 0 ~. The protoxide cannut 

be btain d in an j olated form, but it form th bas of various fer­
ro alt an ombin s "ith water to form a hydrat F (OH) 2' 

The most important proto. alt of iron or ferrous salts are the car­
bonate the> ulphate the pho phate and the ilicate. Carbonate of 
jr n 1 O:l ' xi t naturally in various minerals and may be ob­
tain d artifi iall:v by precipitatinO' a oluble protosalt of iron vvith 
arbon at of pota h r oda, "hen the carbonate falls in ·whit 

flake . On xpo ur to the air it ab orbs oxygen and gives off ar­
boni a id and is thus onv rt d into the hydrated e quioxide. 
Su1phat of Iron, Fe 04,+7H20 i' ohtained b, the solution of iron 
or it . ulphide in dllut ulphuric a id· in the former a e th I' 

is an voluti n of h. dro . n and in th latt r of hydroO' n u1phide. 
'l'he I' a tion are 'PI'. d by the following equations : 

Fe+H2S04=FeS04+H2. 
FeS + H2S04= FeS04 + H2S. 

vaporation of the olution th aIt i obtained in lear blu­
j h-O'r n rhomb ida1 ry, taL, contajning v n quival nt of, at r. 
Thi alt i ommer ially known as opperas or O'reen vitriol. Pho. ­
phate of iron j obtain d by pr cipitating a olution of protosalt 
of iron with phosphate of 0 ia wh n a , hite PI' ipitate of pho -
phat of jron is thrown down. All th alt. pe iaIly the car­
bonat and ulphat , are exten ive1, r used in medicin s. iIi at 
and phosphate of iron 0 cur naturally in v ral minerals. Th 
p roxide of iro11 1m wn a qllio ride, r d oxide or fern oxid, 
i u ed f r poli hing- lass, jewelry, et ., and i also u e i a a 
pigm nt. Ferri acid has not been obtained in a free state, and 
j only knoll'D as a constituent of certain salts. Haloid Salts of 
Iron- th hloride -viz. : a proto hlorid . Fe 12 and a per hlorid , 
]' 2 Ie· Th tin tur of the per hloride is perhaps more generally 
mployed in m dicine than any oth r pr paration of this metal. 

( .) Ther ar probably . v ral . lliphid . or ulpurit of iron. 
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'I h or lillary ulphideis a pI' to ulphid F . It (; 'ur in mall 
Iuan iti in m t 01'1 . ir n. I 1)1 y b obtain d arti£ iaU by the 
direct union of the two elements at a hiO'h t mp rature. It is 
in olubl in wat l' but in moist air be om rapidly oxidized into 
proto ulphat of iron. With aciel. it 1 '\ lop ulphur t d hydro­
O'en. Th hi ulphid f ir n. Fe. ~, i.' th ir n P. rit of mineral-

O'i t., an 1 th Mnndi of ommer nel r th Iatt r nam it is 
n. d ext n i Iv in th pr paration f il of vitriol. Th r ar also 
ther ulphide of 1 , importance. 

The hemi .al lU.tl1O' whi h tak place in th preparation of iron 
are ntially l' duction an 1 oxidation th r du tion f th ir n 
xid to m talli iron an 1 the oxidation of th carbon to arbon-

mpl t tion of th arbon in th 
rochl e m talli ]ron. arbon-dioxid, an arbon-mon-

xi,] . 

'Ih ga, e 
\,"h r th 
Tb 

xpr 

trata of hot 'arbon an:1. 

orr. 
tat. rrhi: 

n: 

F 2 3,3 0 = Fez t 3 Oz . 

fany thinO' l' lating t 
aml will b f und und l' 

mentioned. 

f iron ar h l' omitt i 
,\·h l' th aril." 

lJinm'al ed a Ore of !?·ol1.·- [n the 
ral m lted for i1' n ar in I'd l' f quan ity 

limonit mao'netit and i i rit oethit and turgit l' com-
mer ially in Iud d with limonit un 1 r th nam brown h matit 
and more l' 1 jIm nite i. m It (1 ,,,,ith 0 11 l' r . Th r idue. 
from the roa tin of pyrit are om tim u ed a a our e of iron, 
but not in thi. untry. Th min ral franklinit after tr atment 
for zin , and . rtain man o'anif 1'01 hematite and . id rit. ar 
sm It d and, i ld' pi 0' 1 j, n" an aUo, of iron and manO'anes , 

ed a. a ourc of arbon and manO'ane e in th manu fa ture of 
teel. 

Th vari ties oE or and the eli tri t in \\·hi h tb ~T are fonnrl 
may b given as follows: 
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1. R 
by variou, 

puriti . 
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1i hiO'an follow.' v ry 

Im-

2.- Br wn h matite vari ti qui-
xid of iron r oO'niz d a, l1monit. o'oethit tur ite, boo' or ,' . 

pip or t. rown h matit . are di. tinguished by th i1' brown 
or ellowi h brown 0101'. Wh n pur it c ntain about 60 p r 
ent. of iron and 14.4 p r nt. water. It ontribute, about on -
v nth of the total produ ti n. VirO'Jnia ::lnd W , t irginia 1 ad 

a br wn hematit our of npply, Uabama b in . ond and 
olorado third. The bog iron rc (d cribed more full in th 

followinO' paO' ) i a variety of brown hematit u naB containing 
ho phoru, ) and 0 ur in marsh. di tri,t. and r nt formation .' . 
3.- MaO'netit include the or s in whi h the iron 0 u a maO'· 

n ti oxide an in ludin g' orne martite, whi h i mined with th 
It mbol i Fe:104 ntaining when pure, 72.4 per 

nt. ir n. It i a black mineral with metalli luster tronO'l at­
tra t d b th rna net (no oth r bla k min ral is tronO'l attra ted 
b the maO'n t ) and 0 n1'rin o. in all ndition from loan 
ompact, oal e or fine-grain c1 rna . It i hiO'hly valu d for it 

purity. It makes up about 10 p I' ent . of th iron ore mined in 
America, binD' obtained e peciall from the tat of P nn 1-

ania, with th O'reatest amount, and N w York and N IV J er ,\' 
indicatinO' a 10 e ont t for . cond plac and 
in for fourth pIa e. Smaller amount are obtain 
it i pre nt in man localitie. In thi ountr loadstone ar 
obtain d mainly from !Iagnet Cove, Ark. Whole m untains ar 
mad up of this mineral in wed n and it i pra i ally th onl." 
iron ore mined in that ountry. 

4. Ca'rbonate or I id ritc.- 'rhe e al' th or ,,~hich 'ontain 
a considerable amount of carboni acid. When found in a D1-

paratively pure or ry talli2 d tat it i kno\\ 11 a . pathi l' 

parr or but wh n impur and earthy as la , or clay-band iron­
tone or bla k band. It i found in Ohio, IVlaryland ew York 

and in th ('oa] regions of Penn ylvania Virginia and T nn e. 
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It is u d a an or of ir n and when hiO'h in mangane e it i used 
for the manufacture of pieO'el j n, bu forms onl a little over 
one per cent. of American iron or. 'fh l' mined from depo it 
in the U. . i u uaIly ubje ted m reI T t a rough han - orting 
to get rid of a ·ompanying 1'0 k l' of lean ore 0 that the hipping 
ore i carri d up to r ab v a .. p ,eill minimum iron ntent. 
In th f bro\'\-n or mu"'t oft n b I' orte i 0 in 

out th la ho 

All or 
uther ela e, particularly maO'netit " whi h arr ulphur ar 

pro the bjee:t of whi h in tll 
fll'. t C'la mention d i to pel the arboni a id, while th latter 
i to attain a partial limination of the ulphur, In identally 
th roa in 0', parti ularl, in the a, of mao'n tit tend to put 
the ore ph ically and h mically into a condition better uited 
for it ub quent I' du tion to m talli iron in the bla t furna . 
Roa ting i n w O'en rally perf I'm c1 in th kiln whi h when th ~ 

are locat d in tIl proxi mity of hI t furnace are of en heate 1 
with the wa te O'a from the latter. 

A!li1te1'als U ed foJ' PToduction of A.cid .-(a) ulphur-pyrit 
dnd, to a larO' xt nt, mar a it and yrl'hotite, are v ry Tt 11-

i ely used in the manufacture of ulphuric a icl. The sulphid .~ 

are burn d in furna r with O'rate', and the O'a ar con rt dint 
ulphuric a·i 1. 'l'h r . i ~u in:ld ~itlon to iron, frequently on-

tain opp r, ni k I or Ii and the e ar u ually extra t d la r. 
The larO'e t d po it "\ orking in tIl nit d tat ar in IVla a-
II e t , w York and at ev ral I calitie in Vir 'inia; on id r-

able depo its are al 0 found in se ral oth l' pIa es. Pyrit i b­
ing formed today b, th a tion of hydrog n ulphide of thermal 
spring upon olubl iron . alt '. It ha b n 1 elop d in many 
rocks b the a tion of wat r 011 iron alt in th pI' en e of d -
compo ing organic Ip.atter. It may be al of ign ous origin. It i 
found in ro ·k of all aO'e , a 0 iat d with other m talli ulphid 
and with oxides of iron, It rea iI, oxidize and d c mpo e form­
ing ulphate of iron and ulphuric a id thus acting as a vigorous 
agent in the decomposition of 1'0 k. Th final r ults ar u uall:v 
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Limonite and sulphate of alcium odium magne ium, et. Few 
minerals are of nch neral and wide pread oc urr n e. 

(b) For A1·senic.- Th mineral ar enopyrite is the hief source 
of arsenic of corom r -' and a i naIl 'ontains enough gold or 
cobalt to pa for extra tion. It is found bieRy in crystalline ro ks 
with oth r metalJi ulphides and arsenides . Throughout the 
Ro ky fountain it is a rommon mineral; it i also found in ew 
England. 

() FO?' Chromi1tm.- Practi ally all th chromium ompoun 
d riv their hromium from the mineral 'hromite, very little of 
Y\ hi h i now min d in the United tat s. The most important om­
pOUll manuf tur dare pota lum bichromate used in alico 
printin . 0 ~idizinO' rubb r bleaching indlO'o and in manufa turin; 
th hroID paint an mat h ; pota ium hromate used in th 
manufa -tur of anilin color, t e., and f rro- hromium ,hi h 
add d to te I proclu the tonO'h aHo ' kno" n a hrom t e1. 

(d) For .Tungste1l.- Tung t n an 1 the tunO' tates ar xtracted 
from wolframite and heelite. Th world's product i not mor 
than 600 to 700 ton and i chiefly emplo ed in th manufa tur 
of rude tunO' t n for tun ten tee I and sodium tun. t n for ren-
I rinO' fabr1 non-inflammabl. 

TilE LAKE UPERIOR REGIO.l . 

Th Lake Sup rior r O'ion i by far the mo t important singl 
. fa tor in the world' pro Iu tion of the mo t useful of all metals . 

'I hi region in lude the State of }'I1inne ota, Wi on in .J: orthern 
[i higan and the provinces of Canada bordering on Lake Superior. 

The iron ores of the Lake Superior egion all occur within or 
are a 0 iated v ith ertain formations -whi h have been aIled th 
iron-bearinO' formation. The' herty iron-bearing arbonates are 
th hief original sedim ntary ro ks of the iron-bearinO' formation. 
The e are the ro k from which the other varieties of the iron­
bearinO' formation and th iron ores ha e h en mainly produ b) 
various metamorphic and edimentary proc sses. The iron-b ar­
inO' arbon ate vary from nearly pur iderite to dolomit. B-
tw n the e differ nt minerals gradation vari ti xi t. In th 
}'If abi distri t it has been held that the source. of the iron 
traced to glau onite. But the work done by th United 

eological Survey eems to indicate that hydrou ferrou ili"ate 
and iron arbonate ar th important sources of iron ore in that 
district. Analys s by 1 iger show that iron sib ate is not glau on-
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ite, as it contains no alkali. In the l\lichipi olei di trict of ntario 
pyrite and marca ite oc ur withi.n the original iron-bearing ar­
bonate and with quartz in as ociated ro k. Pyritic quartz rock 
also oc ur in th Vermillion di tri t in gr at quantiti . Th iron 
uiphide to orne extent ha undoubtedl, b en a ource of the ores. 

Bllt it still remains true that the iron-bearing carbonates ar th 
dominant original sedimentary rocks out of which the iron-bearinO' 
formation and ore bodies have been produced. 

The Lake Sup rior ores are of hiO'her crrade than those from oth r 
part of the United tates and the a tual amount of iron ore pro­
du d in th lake l' O'ion i about four-fifth of the total of th 
United States. The total product from the Lake Sup rior region 
ince hipment fir t b gan in 1 50 to 1900, in lu iv wa 171 -

41 9 4 Ion t n but it wa not until 1 60 that th . hi pm nt f 
Lake Sup rior or annually ex eeded 100000 ton . oke did not 
x rt an appr jable influence upon manma tur d pig iron in thi 

('ountr~r until after 1850. Th e date how how late in the Ia t 
entur, we b an to utiliz the raw material that now hav a 

world-wid reputation. Th r is apparently no limit to the up ply 
of ri h iron ores in the Lake Superior re ion and el ewher in 
thi country. The Vermillion and 1\([ abi range alone, in 1906 
produ ed a total of 25500,000 tons. 

The ir n or of the Lake Sup rior r gion although distant from 
mo t of th bia t furnar !=; whi h u th m l' a h th ir tination 
at l' Iativ 1 low tran portati not b. rea on of the long water 
haul on th r at Lak s, the railroads arrying the ore from 
the vari 1 ranO'es to th ir ore do ks at the shipping ports, five of 
whi h ar 10 at d on th hore of IJak up rioI'. and two on Lak 
IVfichi O'an. 

A full dj us ion f th cherty iron-bearjnO' 'arbonat 
rou iii at and the p rite quartz rock annot b iv n hr. 
It is believed however that th iron-bearing formations weI' 
larO' ly deriv d from the more ancient ba. i' vol ani 1'0 k of th 
Lake Superior region. "Where the e igneous rocks were adja nt 
to th a they" onid b 1 a hed by th und r round water and th 
iron tran port d to the adjacent sea. It i probable that to om 
extent hi lea hin proce s also went on below the water of th 
sea. The iron was probably transported to the water mainly a 
arbonate, but to some extent as sulphate. 'l'he arbon ate would 

there be thrown down by oxidation and hydration a limonit . and 
th . ulphate in part a basi ferric sulphate. l\1u h of the ulphat 
was probably dire tly precipitat d as sulphid by th organi ma-
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terial. The limonite would be mincrled with the organic matter 
which was undoubtedly present a hown by the a sociated car­
bonaceous and graphiti late and shale. When deeply buried 
the orO'ani matt r would reduce the iron e quioxide to iron prot­
oxide. By the imultaneous decompo, ition of the orO'anic matter 
carbon dioxide would be produced, whi h would unite with mu h 
of the protoxide of iron, producing the pyritic carbonate. Where 
the ir n wa. brouO'ht to th . a mainly a~ sulphate the dire t re­
duction of this alt by organic matter would form iron sulphid 
with little or no arbonate. Simultaneously y\'ith the produ tion 
of the e sub tan e. hert wa formed probabl, throuO'h the influ­
ence of orO'ani IDS . Some of this silica would unit with a part of 
the protoxid producinO' f rrou ~jlicat. 'More or Ie s me hani al 
ediment wonld al 0 be laid down, Thu the oriO'inal rocks- th 
herty iron arbonates, the f rrous iIi ate rocks and the pyriti 
h rts- would be produced. 
"It ha ban d that at thr different period in the hi tory 

of the Lak Sup rior region the e processe f the d velopm nt of 
the oriO'jnal 1'0 ks of th iron-b arin er formation hav occurred x­
ten ively. Whil thi might at first be thought remarkable, ther 
i no ood rea on for thus regardinO' it. At om time durinO' each 
of the r hean, Lower Huronian and the Upper Huronian p riods 
the quiecent ondition of hemi al and organi edimentation hav 
o urr d and in e the iron-bearing vol anic rocks were each tim 
available for the work of und rO'l'ound wat r and sea-waters, nat­
urall,v iron carb nat and th oth r orjerlnal 1'0 ks hav b en pro­
duced. In ea h period th ource of the material and the pro" 
of it formation were ntiaUy the arne. 

"Th alt rations of th origin:ll rock of th ir n-b :lrin forma­
tion have been along two general lines clependinO' upon' hether 
the iron-bearinO' carbonat or ferrous sili ate or pyrite, when al­
tered was at the urface or at a considerable depth. Where the 
rock were altered at or near the urfa e 0 that ox cren-bearinO' 
waters were abundant ferruginous slates f rrug:ino hert and 
ore bodie were produced. Wb Te tb ir n-b aring carbonat wa. 
d pI r buried when alt red, and e p ially wher alt red in on­
ne tion with i n ous ro Ie 0 that the temperature '\ a rather too 
hiO'h. the rocks which \V re produc d w re amphiboli and mag­
neti . late and . h' t. TIl f rmation of th ferruo'inous late 
and ferruO'inous chert from the iron-bearin arbon ate i usually 
a process of liberation of carbon dio.xide and f oxidation and 
hydration of the iron. Wb re ox;(lation tak . pIa e with little 
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h:' irati n ja. pilite may 1 f I'm d. Wh I' pyrite i also pI' sent 
th pro . i tbat of xidation of both the sulphur and iron and 
partial hydration of th iron oxi I. Ordinarily the I' arranO' m nt 
of th iron and h rt nlpba. jz d th oriO'inal s dimentar banding. 

, , urin allY of th aboy pI' .. E'. of alt ration th iron oxid 
may b mol' I' 1 on ntrat .d. 'fh . u > ntration roa I' ult in 
bands of n ar1y pure ir 11 xic1 b tw n tb leaner portion of 
tb I' k. It mao I' ult in th nc ntration of th iron oxide in 
larO' ma." . und l' pe uh<l t' ' nc1itioll an I thll produ or bo i . 
The or. ar mainl am what hy lrated h matit but limonite 
and anh. drous h matit (ith I' earth or pe ular) ur pI nti­
full . 1\1:aO'n tite i al a fund but i '11 b rdinat in quantity. 

up ri I' I' o'ion i 

m th for crain that the ri O'inal l' k f the 
fa t that they ap-

ha e und rO'on a v ry wide variety of chancre 
th thre formation followed ub tantially th sam our e. The 
l' a ons for this ar that the oriO'inal material ar e entially the 
~ am ) and that th. were larO' ly tran. f rm d to' other . vari tie, 
f 1'0 ks at th am tim. The particular tran. f rmation ar ex­

tr ~m ly variabl in diff I' nt eli tri ·t I' in di ff rent part f th 
. arne di tri t but th un re. nIt. are imilar f r a h f rmati n 
,,,hen th ondition 

to l' oO'uizc the a 
an th l' an th n ral app aran of the formation as a whol . 
II n , while tb i1'on-b arino' formation ar litholoO'i ally x­
tr ITIel variabl tb ir common rjO'in and common ro tbo of 
Tn tamorphi m and th pe n11ar I' ](14 ion of tb diff r nt vari ti s 
to on anoth r mak it a . . to I' cogniz th m. " - Van Hi . 

Me abi.- Th Me abi di tri·t ]i . wb 11 in North rn 1inn 
northw t fLak up rial' b t",c n 47° and 4 0. It xt n is c n­
tinuou 1 fr m Porteo'ama Fall., on th 1\1:i . . i'sippi Riv I' in a 
dir tion about N. 60° ea t to Birch IJak a di tan f 100 mile. 
'1'he ~eneral tr nd i roughly parallel with that of the IVlarquette-

rZll 
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~t of til 

v-

th 'urr undina ountr,. '1 h e high r I vation ar found main-
I r ill th n ra1 and t I'n porti n of th di tri t, th I vati n. 

r a ing to the we. t. 
abi ir n or are for the rno t part 

drat d hematit a1th ugh, oft bmonite ore ar 
dinat quantiti . Th ir texture ari fr m 
grain d flu dn t" t a fair] coal' 
br akin in parallelopiped blo k. In ither a th or 
ut little bla tin 0' t aHo,,- th t am hov I to tak them from th 

bed. Th :fin n nt th u. f 

va tl, mol' or 

OlJ­

.97 
The 
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Th ' OlJ1mOll nwtb <.l of min]]) !; ill ihis li 'tri ·t i ' t 'trip off the 
l1'ift an 110ad the or di1' ·tly from tb d pO 'it into the ar by the 

UJ of th . t am , hoy 1. Th lal' )' I en pit with trains running 
in and out an 1 " t am h v 1. loadinO' f1' m th bank to th train 
ar ·hara·t ri" ti (' ,'i ght~ in th Ii tri·t but th r (ir a many or 

hy UlH.l rground work. ~I h T at t tripping 
E th bv ,r m an \Vh r 

fp t. 
mad a total hipment 

onfin 1 blow th imI nrio1l8 . trata pI' bably 
at liff ~r nt h l'iwns alth u h priu ·ipall in h ri­

b tan' ab vc th bott m of th formati n. In 
ha n t 

m , t 1:1 
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or: appal' nil.,' hanell 11'()1l f l'IJl;ltiOJl 1l1,11Cl'i;1l Iwl()w 1b \ iroll or 
cl po ,it '. n th P nok - ogebie di t.l'ict all th or 1 posit, with 
th e ption of th Ir n B It and th Atlanti ar at the bottom 
f the Iron"\\"o d formati nand l' t upon th Palms formation, and 
n mio'ht anti ipat that th 'am n lition of affair would ob­

tain in th IVr, abi di, tri·t an 1 that th or \y uld l' t upon th 
ok 'ama f rlllati n. Th appal' lit all 1)' f larcre or depo itc:; 

i.lt tll b t m horizon in th ir n-b arin o' formation in th 1 abi 
di .. tri<;t i probably I y th fa t that th 
part f tIl i1' n-b arillcr 
wh th r thj .. la," -r b . lat l' imp rV1 u 

nt of '\\'hi h 

in tll r 

M nomin 
xt 1) fr 111 the :U D min Riv r in a nth a t I'n IiI' 'tion. 

'I'll area that he b 11 mapp d i about 2,0 mil s long and on th 
H\' l'i:l.., of, i - rojJc. wid. Th(' Huronian b It ha' no b n roapp cl 
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faTth(,T ea t be au , it i. ('<1pP h, th Camhria11. and. t 11. It 
11a. not be n mapped \r .. if 1.h , riv r bc:au f th 0 rlyinO' 

1 i tn. Th important t wn of th distri t ar Iron Moun-
tain Quinn s Norway, V ul an and \fIl au dah. 

The iron or f the distri t ar principally gr y finel banded 
h matit and to a ubordinat xtent den ,flint, bla k hematit . 
Th iT n ont nt fr ill car anal, ~iR vari s from 40.64 to 64.4 and 
av rag abo'll 56 .6 PI" nt. The pho. phoru '\ ari from .009 to 
.738 per n1 . an 1 av raO' abont .083 P l' nt. Th ili a vari . 
from 2.07 to 39.1 pr e n i -, with ~m av rag of about 7.57 pl' . nt. 
The water averag about 7 p l' nt. 'l'he total produ tion .'in 
1 77 when mining flr t b O'an, to 1!)07 ,va more than 9 500,000 
long ton, Re ently O'ood:fin hay been mad and all xplora­
tion show ncouraO'ing re ult and larO'e ontra t with diamond 
drill ompanies have b n mad for the ominO', ear. 

It is not gen rally known that a tradition xi.. t amonO' the 
W[ nomin e Indian (who W TP tll onI. inhabitant of thO Tan e 
prior to the discovery of ir n or ) that if ny m mb r of th trib 
hould di cIo to a whit man the exi t n e of a mineral depo it 

lti peedy d ath wa ur to follow. This uper tition rna, hay 
b n influ ntial in th laten . of th min 'di' l' an 1 f th i1' 

iron ranO' hown a trikinO' xampl of rapid d v 1-
opment. 'fhis i e pecially tru of the lower Menomine ranO'e and 
the Iron River ry tal Fall GoO'ebic and Minn ota di tri t; l' 

has h n di. 10 d ov l' a t rritory the value f which a hort tim 
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pr vio if it had an ,wa ba d '01 ly up 11 th pin timber 
anding th ron. 
'rh I ation f this di trict, remote from water and rail ran­

portation, the l' p/rt d ev rity of it 'limate, a al 0 the '1' worted 
bar n of it oil. all tend l to div rt immiO'rant. awlog and 
awmill w r th onl r produ 1;: hipp d fr m h 1\1 nominee and 

it, tributaries. 
'1 h fi t xploring part t nter th territory mbra inO' th 

low r 1\I n min rang wa h a ~ed b. N. P. lIul t of Milwauk . 
a r pre ntativ of th 1\lihvauke Iron mpany h b an x-

1 loring in th umm l' of ] 72. 'l'h xploratio wa is ·ontinu d 
in the fall of that ear. Tn th prinO' of 1 73 e' I ratioD was 
again b D'un and arried n wjth n . In the sprin ' and. 'um­
ID r f 1 74 55 ton of iron ore wa hauled to Menominee on . 1 d~ 
and waO'on and melted in th furna at that point ,,,jth a mix­
ture of h I'd or from J a k on and Winthrop. Th la t furna I 

harO' on isted ntirel of the 1\1 nomine ran 0' or, thu tab-
Ii hin it tra tabilit. Rob rt Jack n uperint nd nt f th 
furna , poke in th hia'he t terms of th qualit of the ore. Th' 
wa ra ti ·ally th fir t te t of tandard re f1' m th t[ nomin 
ranO' , an it wa th in nti to rapi and u . ful xploration 
alonO' th ntir formation. 

The total produ t for th ~r ar ] 906 wa almo t 3,000,000 ton 
with a for e of about 000 mplo. r . Th product is ke ping up 
to, if not x din form l' , ar.. with th numb l' of ill loy 
om what r du d be au of th appli ation of improv d rna hin­

and improved m thods of mininO'. Th 
d i not 0 good a in former y ar y t 

a l' ad, mark t and no omplaint ar heard from th 
p ratin orporation . Th scale of waO'e, is a. hlO'h if not high l' 

than vel' b for on thi raTIO'e. Thi tandard of pay. in th fac 
of l' du ed alu of ore. i maintained only by the us of improved 
rna hin r. and by slciJIflll manaO' ment jn th rai ing an i . hipping 
of th product. 

It i e timat d that the ore is now delivered on ar at om of 
th mi.n at a 0 t of 60 per ent. I than in form l' y aT . When 
l' wa worth from $ to $12 p r ton the op rator ould afford to 

b om what indifferent a. to the 0 t of produ tion but with a 
pri e of $4 at th end of the market. it behoove th manaO'em nt 
to x rei, th utmo, t ' nom ~mcl. . kill in th or ration of th 
mine. 

N twitb tandiDO' that th xisten e f or in hi ing qnantity 
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wa fully demon trat d in 1 74 and n twithstandinO' the h avy 
d mand for Inmb rinO' u pli (,,,,hi h at that time were hauled on 
wagon from if Domin ) , it wa not until 1877 that the 1\/{ nom­
in Riv r Railroad wa ompleted in Quinnese . In 1880 the 
road w ext nd d to Iron 'fountain and then e to Iron Riv r 

r . tal Falls aDd tIl 00' bi ran ·e. Th d lay in the on tru -
ti n of th r ad a. far a Quinne e aro. e from a matter of doubt 
on th part of apitall t a to wh th r thi ran' would tain 
a railroad 0 tinO' $47 000. The road paid for it con tru tion in 
its fir tear· and thi little tn-teh of railroad from Iron 1\10un­
tain to Esc:anaba . inC' it b O'~tn 01 .>ration ,ha paid f l' many hun-

l' ds f mil s of tra Ie on th west rn prairi . We hay nm\ 
three railroads p 11 tratino' t.h ran : th hi ago & Nor hw t rn; 

hi 30'0, }\!filwauk & t. Paul, and the Wiscom:in & 1\/{i hin·an. 
All ar d inO' an r - arr, inO' bt ine . fJ'hi, with oth r trafH" 
in id ntal to the 0 rati 11 .f our mine and th dey .lopm nt f a 
omparativ 1. n \\ ountry provides ampi busin for both pR. -
nger and fr jO'ht traffi . 
. ZJ!larquette Di t1'i t.- This i a comparativ 1 mall a t-w b It. 

It Ii wholl in th tate of 1\i{icbiO'an an g ts its name from the 
ity of larqu tt. Th mor important t wn ar i\Iarqu tt I h-

qu n 
of th 

aUD ham pion and R publiC'. 
r s of th 1\1arqu tt 1i tri t ar mainl 
pula l' h matit . a1' al 0 important. 
Tlbol'dinat. Th iron on tent from 

imilarit. prov th forma i 11 in 
"0 di tri t to hay b n found ont mp ran ously. 

un-

It ha Ion!! b €'n 1m wn that many 1'0 k ar po. . rd of d id-
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{' lly laO'll ,ti' pro! crtit'H III to th Pl' . D - of val'yiuO' ! uantiti .' 
of mao'n tie iron or. By minillD' ' Iwin r and pro pe tor this 
ha ' b 11 hUll d t a Ira i al u. in aiding in tll 10 ation of iron 
min wh n th or is of a magnetif' kind. In the iron rang s of 
th outh h I' fLak up ri l' th magn tit i rarely on en­

and it. known 0(; 'urr nce a u h i r tri t-
d to a mall part f the w t rn lVIarqu tt distri t wh I' . in ODe 

produ ing min it D w f rms prurtj('ally th \\ h 1 pro iu t and in 
an th r a variable but u ually important art of tll whol _ It· 
well und r tood that di turban e of th maO'll ti n edle, how v r 
gr at, do D t 111 an lvorkal1 dep it f magn tit, but u h dis­
turban ma lead t th f ri h or oth r than mag­
n tit . 

Workabl iron or hav b n found at man. place fr mast 
of to Mi higamme and purr on the northw . t, and to 
R publi on the outh\ e t. In this I' pe t th Iarqu tte distri·t 
diff r from th l\tIesabi and Penok districts, whi h have long 
. r t he of iron-b arinO' f rmation, whi hay t have not been 
fruitful. In 0' n ral the portions of tll r d po it. whi h rea h 
th urfa - ar 10 -at d on tll middl or upper part· of th lop . , 
although in om in tan e th or d po its ar ntir 1y blow low­
I in 0' ar as, but in the e (·a. th imp rviou basement mat rial 
makes a urrounding amphitll ateI'. 

Verrn1'llion Range Di trict .--'l hi iron-b arin . di tri t 0 'upies 
a broad belt in Minn ota. The area extends from V rmillion Lak 
on the we t to the internati nal botmdary on the ea t in the vicin­
ity of Gunflint Lake and Lake aganaga. r:Phe b It i about eight 
mile long and vari in wi ith from 4 to 10 miles. The hief town 
of the di tri -t ar Tow l' oudan und Ely. 

The iron ore of the V rmillion di tri :t ar hard blue and l' d 
h matit . 'rh l' i partl. ma". i and partly bI' - -ia Th 
ir n ontent from carO'o analy i from 6 .47 to 7.37 per 

nt. with an ay raO' of ab ut 6 .. 7 per c nt. The pho phorus 
vari from 0.0:1:0 to 0.1 1 p l' nt. and uverag s about 0.057 per 

nt. Th ili a vari fr m "".55 t 7. 7 per nt. and av rages 
about 4.7 per nt. Th ,at l' ont nt averaO' about 5.50 per 

nt. The total produ tion of th 11 tri ·t . in 1 -l th fir t ar 
f hipm nt ha b n about ~. ,000.000 10nO' t n 
"Th larg or d p . it f thi di tri·t ar locat d below cr t 

or lope . 1 r m thL . tudy whi·h ha~ b en iv n this region, it 
may b n -Iu i d that th or p . it of th V rmillion district 
w r produ d from rig-inal ·h rt. T iron carbonate. The iron-
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b ell'lng 'arbonat wa pal'il,v oxid.ized in itu, thu produ -iug 'om 
f th iron 0 ri e. Ano h l' and larg l' pOl'tion of th iron 'arbonat 

wa 'ontribnt d by d ,' - n iug ",at 1", an l il' 11 oxid \\'(;l pI'­
'ipitat d in the troughs box. gen-bearin olution. 'rhe analogy 
between the ore deposits of he Vermillion di tri t and th gr at 
r d pO it of the Marquette di trict is very 10 . Th pit h of 

the ore deposits i parall 1 to th range, the same a in th 1enom­
in , :Marquett and P nokce- . ogebic di tri ts. Th ~ 'hipm nt. · 
from th "\ rmilbon ranD' for 1 06 W l' 1, 00,000 tons . 

Cry tal Falls Dist1'ict.- -rl'hi includ the Metropolitan, Com­
monw ltll Flor n' and Iron River areas. 'fhe greater part of 
the district i in:l\Ii higan nd the remainder in Wisconsin. The 
·hief town are (ry tal Fall. . ]'loren 'e, ommonwealth, Man field 
\m a and Iron Ri r. 'fhi di trict w' named from th town 

of Cr tal ~ all ,th 'ount , at of Iron ount. Th iron-b ariug 
ar a along Paint Riv r n ar the town of 1'.)' tal F a1ls was fir t 
'all d in lit ratur th aint Ri l' di tri t. n as the town 
\Va' b gun about 1 0, th nam of th tov,rn was appli d to th 
ell tri t. '1'h ar a ituat d n th - pp l' P nin ula of l\1ichiO'an 
~ l' ea' a conn 'ting link b t\ een th tw 0'1' at ir n or produ­
jng di tri t : the I{arqu tt and M nomin . 'Ih l' tal Falls 
di tri t i of i elf of con id rabl e onomi importan ,a will b 
E'en though not d rvin' to b rank d vith ith I' of th tw 

above-m ntioned iron region. 
'1 h total produ ·tion of r from 1 2, th fir t 

to the pI' ent tim i . b ut 14500000 ton. 1'h or are hi fly 
a oft r d hematit , although in som plac it is h drated and 

rad d a brown limonit. TIl iron .ont nt f1' m th argo analysi 
varie from 54 to 63 per ·ent., with an av rage of about 59 per 
. n. Th pho phorus rang from 0.049 to 0.7 per cent. with 
an a rag of about 0.40 p r nt. 'Ih ili a range from 4 to 9 
p r . nt. with an average of 5.5 per ent. Th wat r arie from 
3 to 9 p rent. with an average of 7.5 p r - nt. 

The Cry tal Falls di tri·t is n t harpl d fined but onsist 
of a ontinuous b It of more than thirt. ~ mil in 1 ngth varyinO' 
in width from two to fi e mil lying wholJy within the dr'ainao' 

ba in of the 1ii higamme River and its prin ipal upp r tributar 
the Fen e Riv l' and i ntinu with th larqu tte dj tri t 
on th north ast and th 1enominee i, trict on th outheast. It 
is, however, remarkabl for th va t a umulation of vol ani 
roek. whi h while by no m an ab ent from th adjoininD' di.­
tTi t, do n t there play 0 important a part. 
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, '1'here vol ani 1'0 ks hav a '0 'iated with th 1'0 'ks f ediment­
Gll'} oriain, a is hown by- their v 11 bedded ondition and the 
rcunding of th fragm nts. The ubaqu ous 1'0 k are, how­
ev I' ompo ed of little alt r d vol anic material and evidently 
point to 0 illation of the rust durin.o- the time of vol anic activity 
-- u h 0 illation a ha long been known as ommon in vol anic 
r gi n. Following th vol anoe and overruling them probably 
unconformabl '0111e a eri of , dimentary rock b liev d to 
belong to the upp r IIuronian . The mpri hlorite ferrugi­
nous and carbonaceou slate, associated with quartzites gray-wa k 
and mall amounts of arb nate b d, . It iJ thi. late erie that, 
with the exc ption of the :Mansfield l\Iin th ore deposits of the 

r tal Falls distri·t are found. Although a great deal of explor­
ing ha b en done for iron ore in th lansfi ld late only on 
lar e b dy of or ha thu been di 0 ered on which i the 
l\1an fi ld l\1:ine. " 

Th iron or at Commonw alth Flor n e and vi inity wer th 
fir t to be dis overed in thi di tri t. t Iron Riv r and vi inity 
l' has be n tak n from various mines for a number of year . 

J'he Ba1'aboo Di t1·ict.- Thi. djstri t ha. I' ntly orne into 
promin n _ on a c unt f th di 0 ry f iron or. The district 
lies n ar th nt r of th , outh rn half of Wis on in. The length 
a t and we t i appr imately 2 mil an 1 the width varies from 

two mile at th a t nd t 10 or ] 2 mil in the middle and at the 
we t end . It ov r an area of about 225 mile . 

While th pre en of ir n i.ll the Baraboo district was not defi­
nit ly Imown until er I' ntl Prof. T. I . Chamberlain, in 1882 
re 0 'nized th po ibilit of the occurI' nc of iron in the area 
of th quartzite range a shmrn in the following statement: "In 
the Baraboo r i n of auk County large bun h of brilliant 
pecular iron in v ins of white quartz are often met with but no 

indication of th exi ten e of ore in quantity in th Huronian of 
thi region ha b en ob rv d. It. 1. a matter of areat intere t that 
while v ha in the P nok and M nominee Huronian th arne 
kinds and u ion of ro ks as in the iron district of l\1arquette 
in th Baraboo ountry, and to the northea t from there we find 
a great development of the porphyr 0 hara teristi of th 
Huronian iron di tri t of Missouri . It is wholly within the pos i­
bilitie that iron ores may y t b di ('over d in the Baraboo 
B. llronian. ' , 

Iron ore wa. fir t di 'ov I' d in th eli tri·t in pril 1900. Ex­
ploration however, began as early as 1887 by the oUD'la Iron 
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~Iilljn' ll1pany. Th Barabo ir n I' i mainl I' d h matit , 
, ith a mall am unt of hydrat d h matlt. rJ'hi ill tri t i ad­
inO' lar ' ly t th pr du,ti 11 f th tate.·-( Wi on in .::>ur-

y-Bull tin o. III. ) 
lanada.-Iu th nperi I' region of lanada th iron-b ar-

ha I' at d v 1 pm nt. In the 1'0 k , 
of iron-b arinO' formations. 
,t n. i n f th ri whi h 

id up to th pI' nt 
tim . h \\' V 1', 'ompal'atively littl xpl rati n ba b n mad and 
onl, a f w mine. opene i in th or reo-jon of anada. The Michi­
pi t n i trl·t i. at PI' nt h ('hi f r pr due r. uffici I1t 
d v 1 pm -nt ha 110t b 11 made to in. ur that thi :Jj tri t ,\ ill b 
a O'r at produ ' I' in the futur . 

Th irO! -b arinO' f rmation and th a 0 iated l' 'ks hav not 
b n parat ly mapp d . bnt wb n this is don it will undoubt dl; 
=,. "en h Ipful to th rte, 1 pm nt f th mer hanta01 iron I' 

Ii. tri('t. of th anadian r~O'ion . 

Whil it may b po .. ibl that on a 'C unt of glacial ro. ion th 
PI' in t f hi h O'rad or in anana may b 1 . than in th di-
tri t, f similar siz and g 0100'1 al po. iti n on th nit d tat 
. id of th boundar)' . it annot be lon bte 1 that in th future im-
portant quantiti of or will b .- plor d in th anadian Lak 
" up ri I' I' O'ion. ubtl a1 hi xploration wonld hav b n 
o O'UD many .\- ar. ago W re it not for the Inty \vbi 'h ores mined 
in Canada mm;t pay wh n nt rin~ th nit 1 tat . " - Van 
His, 21 t D. H pt. , . S. j. S. 

01ttlook for 1.907 III I h Lak A. 1~1 erio]' 01·e . . - A larO' amount 
of de, lopm nt h~ . b n d n rf:' (: .ntJy in th Lak ~up rior I' gi n 
an 1 norm n. Flm nnt. of iron ore li e xpo. d r a l:v for the t am 
Hh v 1. N "IV C mpanif:'. are ent ring th or fi Id with viO' r an 1 
ar malrinO' xpJ rRtl n \vith a ,ie\ f d v 10pin O' n w or land:. 
A sal f I a bi land. just do. d with tIp Buffalo & n. qn hannA 
illt r 1. hows h w anxioll . rOD. umer. ell' f r iron . It i of a 
tra t just nortb of th 1rl :\Ie. abi chief mine and c n. i. of h 
Jean and mix I ('hal'act('r of that rl po it. It 'ontains, . 0 far a. 
n w xpo ed. abont 2,. 00 000 ton~ of ore. rno t1y f an orE' that 
111U t be " a. hed to berome ill rrhantabl an 1 arri s on an av raO'e 
t mn h pho. ph rn. t pf:'rmi it ns in the Bes ' m r pro ' . 
It i. a tat I a" e. and in addition t th tat 25- nt royalty, 
th r i. a erond 25 c(>nt a tOIl with a rninimnm of 100.000 ton .. 
and a a. h bonu. of $70,000 for th I a . This bonu. i. qual to 
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3 nt· p r t n I( h n all or 0 f<11' eli, I r d indudin o' or 
that run far tal w a be ava'dabl in it. pr, nt form, 

'Ih Cld, an in the base pric of. Lak <up rior r. he b n 
from 50 t 75 nt. P r t n hut th l' a1 ad \ an ha b n T at e 
owing t th 1 \Y rinD' f th ()'ual'ant 1 i1' n 'ant nt. Th fol-

B 

ba. r"narant. for 19 7 a, mpar d with th 
11 : 

Old Halloes, 
Hei5 "Illcr Or s . l!J()(J. .1907. 

leon p l' 'nt.. natura l .. ... , ;::;0.70 r:5 .00 
)loi tut ............. .... .. 10.00 10.00 

G3. lil.12 
0.0-1:; . 45 

n pri .. . ... , . . . . . . . . . . .25 - .00 

'Non-Be ',' 
. 1.5 
L .OO 

Iron p l' ) I t., 212 0 
• • ,..... ) () :) . !)~ 

Bn e pl'i e .... . ............ $3.70 $4.20 

M esabi 
1906. 1907. 
-6.70 55. 
10.00 10.00 
03.0 01 .12 
0.0-:1:5 .0-:1: 
$4.00 $4.75 

Ci2 . 51. 0 
12.00 12.00 
G. J_. 

$ .50 $4.00 

. nt. 

Id rang . [Ire b i.n; w rk d to limit now 
of or if a o-ain might b mad , but li tIe win b 

1 n thp JU . abi. ar tbr e railroad,' : 1'h D'111uth & Ir n Rang 
1. at it. limit at ' .000.000 to 9.000.no tOllFl f r tIl s a 'on, Th 

nInth, r abi & North I'll; whi h 1110 d 11.000000 tOl 1n 1906 
j. PI' pal' 1 to fan ard 13000.000 t n. £01' 1907. Th 1'1' a N rth-
rn, with I' 6.000.000 in 1906 may reach ,000000 ton for 1907. 

Tbe hipm nt f 11' n l' f1' m th 1\[ abi and ' rmi11i n rano­
a. given for th thrp railroadR for] 905 an 1 1906 weI' ac;; fol1o\ . : 
For 190 . 2] .711.409 Ion; ton . . in 1906. 2fl,4 4.1::46 1 nO' ton . . au 
in ra e of ,77 .J 87 ton~, 1'he. roao f l' 1907 (·an p ossibly pnt 
out an in r a. of 3 00.000 t 4 (lon.OOO ton v I' ] 906, \.. to v -
. 1 apacity th r j. no In ti 11. But new mlning m3~ he limite 1 
b.· th , apa it} f . t mn . ho\ 1 . hop~ ~l11d h~- t h lab l' mark t. 

Th tear of an ore. hm"tag ('xi . ting' in mid-Rumm r .1' at d an 
f'aT'l~r dE-mand f r iro11 or for 1907 (l<,li, (,l'~r . a nc1 ('OI1RllllWI'S hrgan 
to b . i ..; ) hipp T, to lll::lke . (11 '. Til , W T hrlcl off until early 
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in 0 ember, wh n almo t th ,ntir utput for 1907 
di po d of in a ing]e week. The amount sold a h 
p nd d upon hi nee in previous a and his tan in 0' a a 
u t mer had a good deal to do with th allotment. It wa found 
v n that th supply of iron ore that ould be insur d woul n t 

go around and some sale were nb equently made at a premium 
espite the fact that the reo-ular advan has been to the highe t 

I vel in e the l\tIe.'abi ranO'e wa di covered. 
In pr vious year diffi ulty with labor union ombination f 

v el own r to affe t th rate of tran portation th urgent 
mand for oal shipping and the b avy movement of grain ha er­
ioUJ ly affe ted the amount of tonnage in th or trad . ut it ha. 
never b fore been that the danger of a horta f ir n or h . 
ari n alma t ntir ly from the inability of the Lak up rior r -
O'ion t produce the amount of or th onsum rs have d mand d. 
This has ari en from two ources. One of them i the fa t that mol' 
furnaces have been pIa ed in operation demandinO' uppli from 
th Lak up rior I.' O'i n' IDO t of the furna es hav b en a tive 
more ontinuou ly than e r in th ir hi tor T and th al of ' Lake 
Superior or have b n attered over a wid r ar a. The other ou­
dition which i mo t strilrinO' j that th hi h O'rad ore are rapidly 
be ominO' more s ar e whil th uarant d iron ontent is les. 
than it has e r b n d mandin that the re hipp r m t in­
er a their output to produ th am amount of iron . With th 
produ tion of pi iron (' n tantly . howin great ad ance it i not 
urpri in that the Lake u erior r ion h uld hay diffi ulty in 

me ting the needs of on umers. The ar hortag did not hinder 
· the ore hippers for the r a on that the railr a . einO' th w l' 
so d pendent for new equipment on the ontinu 1 activity of th 
teel trade set every thin 0' lse a ide and rno ed th ore a rapidly 

a it ame down the lake . 
Although no mat rial in rea e from the ntire reO'ion will lik 1, 

be made for 1907 it is xI> ted frOID the Minne ota distri ts alon 
to nd out 29 000)000 ton of or an 1 all oth I' areas wh r v 1-
opments have been made "vill b work d to th limit. 

IRO:r !fou TAlN. 

Thi i the name of a famous depo it of iron ore in St. Franco' 
ount , Mi , uri forty mi l outhw st of t. n vi v, n th 

Mi i . . i pi, and nne t d with, t. TJ ni b, railr ad. Th po it 
is of rich and pur or . It i rna n ti and in orne place a t 
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,tl'ollO'l ' II til 'n ill. rrh rna h J or ore \ a' t ill 

thi 'kuc ' an an imm 11' am unt of r ha be n taken from UtU' 

I' gi TI, but the d posit did Dot prove a great a wa xpe't from 
arl inve ti ation . OTeat dectl of this or \. a u d ill me f 

tll Indiana furnaces. 
A tare ent meting in t. Loui th to . khold l' of th II' II 

Iountain iompany vote 1 to di olv the 'orporation for the l' a n 
that it 'ha not been a ·tiv ly engag d in busine peration for a 
lonO' time pa t n ha no indebt dn ; and tll aO'gr o'at alu" 
of the a et ha be n r:lu 1 uy pl'e iation in th value of its 
r al tate, to a mall p l' ntage of it apital to k of $ 600,000.' 
'1 he court has since granted the p tition to di 01 e and a ommit-
t ha b en appointed to win up the ·ompan. affair"' . 

rrh Iron I untaiu m an rganiz d about fort ar:-; ao'o. 
'eh iron ore depo its of Iron fountain and Pilot Knob jO'ht,\ 
mil outh, t of t. Loui ,weI' the ba is. They \ ere b Ii d 
t jJ ufficient to mak ""t. Loui the rival of Pittsburg and to 
uppl the ir n industr f th nit d tat for an ind finit time. 

Th y weI' ure the building of the St. Louis and Iron 
~Iountain Railroad whi h ha in e be om part of the hi f lin 
from t. Lou ' to tll ' uthwe t; the onstru tion of a bla t furna 
elt arond let a uburb of it. Loui and th tabli hment of lar 
iron works. 

Th Iron Mountain h w rov d t b onl a urfa e d po it 
whi h wa graduall work d ut. Exploration failed to how an -
1 hin(" of valu in depth, and finall the min wa abandoned. Th 
mininO' town of Iron Iountain wind] d down to a mall viUag . 
Fryar th output of th ore \Va, in. iO'nificant and for om t n 
.\' ar t it ha be n nothing. 

rrhe ompan wa hon . tly managed and th sto khold r. r-
(. iv a v ry larD' p rent. n the pal' valu of th ir har in 
dividends. 

Th Iron Mountain tra t of 12 000 a I' . to b . old and th 
O'reater part of it ept th part 0 cupi d by two ranite quarri . 
i to b turn d into a to k farm. 

BIRMI GRAM. 

Th iron min of th Birmingham di triet ar pI' min nt in th 
indu try of the nited tat "' . l\fining i 'hanging from its p rio 
f op n ut to und rground workin and although the cost of 

produrtion may hav Ii htly in·r a. d. it hR. not b n mat rial1, 
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th )i 11 ha. l> f'Jl nla1'o"1 by impr vIm thods and 

ehang in r ()·uhu·jt, r ann t b detenuin 1. 'trata rang in 
hi kne f1' 111 to 2 f 1 t, ft n aO'OT gatinO' . ;- f t. hale part-

ing br ak u th 'nbnui f th b f l' xample a 20-fo t 
trata ma in th f a mil , di i 1 into h\ 0 or more di tin t 

par ,on a aunt of th hal partin. val' ing in thi ·kn from 
th fra ·tion of an in h to a fo t r more. 

Th l' are two kin of or in th di tri,t, a id from that of th 
iluro- 'ambrian b ds a up ino' the nter of the Red :Mountain. 

Th are, thouO'h hard and oft h matite , are intimately a s -
iated with a h other in the arne tratum. and were former! of the 
arne camp ition. The leaching of th surface water is r ponsible 

for the hanO'e in lim cant nt. Th p r entag of iron in the two 
are i 10 t 37 a~d 4 p r (' nt. whil ' that of lim i 1.6 and 
1.5, r p 'ivel. Th. ma) b d iO'nat a hi -h an low iIi a 
r If and non-flu.xjnO' or . ,th variation of lime i. mol' marked 

than that of iIi a. Th hard or ) u, 1 more than the oft and 
ha. a11 av raO' (' mpo iti 11 f: 

P r cent. 
iO:! .................................... " ..... ....... 1 .. 4 

Fe .... . ........ ........ ............. ... ....... ... ... 37.4 
nO ...... . . ............ ... .. ........................ 16.2 

Al:!03 ....... .. ............. . ......................... .1 
0.37 
0.07 

1_._4 
H~O .......... ... .... ......... ....................... 0.1': 

In many min. th 1 w r limit of . oft or , ha. he 11 pa 1. B-
ide th "hal' l' an ce, ft" r. th re i an th l' 1m \Vn a fa i1 

or whi h ha. th hara t ri .. 1'j· a th n n-f . Rilif rou an 1 
may b hard or . oft a rdinO' 1 ar·hing a tion. ~rhi. i om­
po .. d of fa. Rils. u. ua 11." quit . mall. n'hjch gi a l'an n]ar app ar-
tllH'. \ 11 01'(\ of th linton f l·l11C1tion.' ar li.-tin(·tl.' r d. 



Dip- 'lope 'Min in 'uburb of Bil'l'nincl'ham, Alabama. 

Mine and Tipple at Reader , near Birmingham, labama, 

[22] 
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'l'he Potter min ,with an ar a of] oo~),(- r , f u rt en mil 
outh of irmingham in J effel' on JQuot. al'e ('on id r d amonO' 

the mo t d irabl in the R d 1\ ountain ill tri t. Th " or s 'arry 
ufficient lime to b practi ally self-fluxing and are lower in iii a 

than tho e nearer Birmingham. They run about 31 per nt. in 
iron and from 14 to 16 per . nt. lime. 

Plate .i." II. 

Iron-Ore Lay r at Readers, 11 ar Birminaham. Ala. 
Ir n Or . 

Production.-In th outhern t rritory and in labama in par­
ticular, work was greatly curtailed during the last part of 1906. 
Seyeral furnaces were shut down for r pair and others were able 
to work only about half-time be au. of s arcity of raw material 
supplies caused by the railroad ar hortage being so intense, on­
sequently most of the Alabama iron ·ompanies were behind more or 
less in their deliveries, but sales for 1907 were made right along and 
all iron wished before April was termed practi ally "spot" iron. 
Spot iron is quoted at $23 per ton, No.2 foundry and soft. Th 
markets in Chicago were somewhat d layed on a ount of an ad­
vance in outh rn pig iron freight rate -Birmingham to Chicago 
and adjoining points-from . $3.90 to $4.85, eff dive February 1 
1907. On qui k drlivery No.2 jron brings $21@23, Birmingham, 
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or $24.65@26.65 Chicago the range being wide on account of 
diver it of miller ' ne d and th s ar it of the supply. 

Much of the Alabama iron is used for th manufacture of sugar­
making ma hinery for the South rn tat s and also Cuba and 
Mexi o. In the Birmingham distri t the ore is mostly smelted in 
furn ace only a few miles from the mines. Special railroad cars 
haul th ore to the furnace. The e ar arry 30 to 50 tons each. 
Durin the pa t summer th re was great a tivity in mine develop­
ment and in new equipment, whi h will in the future give a much 
in r a d produ tion of ore at reduced ost. 

INDIA. TA. 

Indian i pre- minently an aO'ri ultural State, but in rent 
y ar it has rapidly passed into the front ranks as a manufacturing 

tate. Many of the largest and rno t modern factories and mills 
hay b en founded within it boundarie and other great manufa -
turing oncerns have works under way of onstruction. The find­
ing of natural gas and oil, the abundance of coal, the inexhaustibl 
upply of lime tone D'ood ement hale, excellent fire lays, to­

gether with the splendid transportation fa ilitie hav all added 
to the building up of great nterpri es which have brought into the 
State millions of dollar to be inv ted in economic interests that 
are pa ing handsom dividends on the money pent. 

The supply of raw mat rLls within th State is unlimited; new 
developments are b inO' made along many line and old interests ar 
being revived which were formerly held in che k through lack of 
means of transportation and inexperien ed management. 

To ay that Indiana wa at one time a hief iron-produ ing 
State might appear to be misleading but when we go ba k to the 
year of 1830-1870 and find a dozen blast furna es in operation and 
produ ing a fairly O'ood tonnaO'e of iron, we annot fail to e 
that Indiana wa a large producer of iron. Some of the furnaces 
used ex lusively Indiana ores others worked thes ores mixed with 
foreign ores others used only such iron or a were shipped to 
them from deposits like "Tron Mountain "Missouri. The furnace 
were located as follows: St. Joseph Iron Works at Mishawaka, at 
the extreme northern edge of the State; one at Logansport; th 
"Old Virginia," or " ineinnati" Furnar , in western Monro 
Count. : the Ri hland Furna e, in Greene County; the Irontown 
Furna in Martin ount:v; the Brazil, the Lafayett or Masten 
on Otter Creek, south of Brazil; the Planet or tar northeast of 



HI~ L'()H'I' 01" ,"1'.\"1'11.: UEOLOUIST. 

Harm n (\D 1 th two 
KniD'ht vDl mak up th 
Furna on Brouill tt 

f bIa.t. 

pr iu inD' f tat , 

fllrna 'es a.t 
Iu diana Bla t 

t I aving a mol' or 

and b tt r fa iliti 

it an 
hi f iron-

may 'om from th Lak • up rior r gion but ne rtheless th 
ir n or d pO'it f Indiana ar \I; 11 worthy of on id ration and 
will unl ubt dly prov a paying inYel)tm nt to tho. who carry out 
th ir d lopment. 

Th r ar in the Rtate s v ral 'HrietirH of iron arc which may b 
las in d a. follow. : 

1. ')1he oloO'ical] l'll1aboD.'.- 'l'he lime .. tone, sandston an 1 
hale . " 'hi h contain f1' 1)1 OD t flft 11 P r nt. of iron an 1 ar 

of vaIn in thi, OTITIC ion nly in that th y may b ,'h ,,. n t b · 
th . ur of rtai11 or d po it . 

2. IT matit .- 'rh tru hcmatit\." a1' omparativel rare. Th 
r 1 oehr variety i. .0TIH,,,'hat common, hut usual1, quit impur 
from 1<1.. Th mo. t <1 bun 1;..11t vari t .) i ala. ir n. ton a om­
pac· reddi h mat rial anI highly .. iliceoll.. Thi Ia'., h ,r vel'. 
mol' trul) brlonO'. with the limonit or brown hematit variet .. 
Radiat d and kidn )T_ hap d 111a. .. ar a1 0 found wbi h approa 11 
the tru r d hematite "\ ari '-'t)' v r. ·1 . l,v. Former} the tru 
h matit , prohnhl~T form d a' mn -h 0'1' at r part of Indiana d -
p it) hut it ha. be 11 chang d hy the action of atl1l0~phere V'; ateI', 
organi matter. te., into limonit (nd j id rit . 

'. J.Jjm nit('.- (a ) Br wn ']a, iron. ton ariet. found in com-
part bllnd d layers and 110clnlar mas. E'. impnr from lay. B) 
hilli ng and th r in tir:ation jt]. found that h lim nit s are 
(lvriw'<l from rat'houat(,H \\'11i(·h hnvr b en highly x idize 1. (h ) 
Bog' 01'(> of rr E'11t forrnatiol1, 10. Jy ggrrglltrd ore from marsh~ 
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it i ' oft n 
may 
tat. 

that limonit ~ may be form d 
an d it i. a1 tru that limoni 

tati n , may b ,hang d to arbonate. 
n th pr llC of /r /. of org-ani :? 

arbonat . In th oal m a -

at fr <111 ntl, T f nnd <1 oelate 
and ar h, ' ma t l' to Wl1idl th term "hla 'k band' i. appli d· thi 
bituminol1. matt r mc ~T b . om what lUa11) diffw d throuO'b 
ma .. e, f 0 1'(', .gi in ; it an almo. t hJae!\: apD aran . 
tionar) form i. Y r ('ommon and i. mpo.' 'd of fairl com­
pact d nt r of arb nat or, ' at d with thin ]a f brown 
iron xi 1 . 

5. Kidne)' OrC'.- TIli. in c.,hlle. al] thp or , in n ret; nar, form 
and th nam . i d riv 1 from the p ('n1jar ki in .Y hap f thC' 
<'on retlon.. In trata" lwre two or mol' ~nh~tal1ce. ar fund, i 
a pear, that th r'2 i an attrae.tion of Ilk for bke an i th 
. Inb] pal'tid diffu d hI' ugh th mol' fix d 
. plve. into n dular rna. e. The Ol1cr ti n heO';n. to grow about 
om nu 1 u . . oft n some hell l' other organi m . In C nn ion 

with . andstone the irOll on retion. are oxide of iron; in la, trata 
they ar of carhonatC'. usual1y with, thin ('oFlt il1 ~ of xi.d . Th e 
nodule. ar sometimf'~ ~olid :mn other~ ar hollow. Th t=') ar, 111 

ize from that of a pf'a to lllor than a ton in weight. 
6. Lim e. ton Or .- The'. (,:lJ' 1h are ,. bieh 0 111' upon. r 

v ry near, the top of a ]imc'. 'tOll(' ~tratnm and are re ard d a. r e­
pIa emf'nt. of 1;111(\ t ne hy fe1'l'lHti nOll , . oln1'ion. , deriv 1 fr m 
over]) ing. limel1t. Th . orr. are in Rom raReR fonnd o('rnpyi.ng-
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a broad r field than th limestone, but if they 0 'ur n ar th 
tratigraphi po ition of the lime tone the term i till applied. 

The pre en e of limestone ha an important influence on th pr ip­
itation of ferrous carbonate, and wh r both iron and al ium ar­
bonat are pre ent the form r has in many a e r placed th 
latt r. The iron content f the overlying formations ha been ar­
ried down and depo it d upon the lim ton whi 'h i aft rward 
di olved and arri d awa, T . Th lim tone or arry a mall per-
e.ntage of lime. 

7. l\lagnetite.- l\lagnetic ore i found in Indiana only in some 
of the black sands and in very small amounts. By dragging a 
magnet throuO'h the e ands the parti Ie of or ar ath red up . 

San tone Ore.- Thi . a highly ili ous or and is om­
what abundant. It is form d in part by r pIa m nt of th sand­
ton but hi fly a a filling in the porou an tone. It i ri h st 

on the outcrop, howing the dO",,7llward and lateral movem nt f 
the iron waters. 

While non of the Indiana depo it woul b on idered xt n-
ive as ompared with the O'r at ore-producing di tri ts y t the dB­

po its agO'regat a fair tonnage. The larO'er d po its whi h can b 
mor ea ily worked wouln probably yield 15000,000 ton of or 
and the malleI' ina ce ible d posit w hi h would b a i1y \",ork c1 
out b the own rs or th inhabitant if furna . ,ere in a rea on­
ab1 distan would bring the total up to at lea-st 25 000 000 ton .. 
In many a es the small l' deposits ontain th be trade of iron; 
thi would fully omp n ate for the extra ost in mining. Furth l' 

development and information from the us of th or drill may 
materially in rea e the above e timate. 

The Methods of Prospecting in Indiana Fields.- Th d t rmina­
tion of the pra tical valu of a mineral area in a van e of a tual 
mining is a matter of th O'reatest importan e. I in e 1arg amounts 
of capital must be rp nded in th pur has of lands, buildinO' of 
railroa in tallation of m hani a] quipm nt driving w rking 
t . before a mineral property an be put on a workinO' or payinO' 

basis it i appar nt that a O'reat deal of pro pe ting by the mo t 
ffici nt means should prepare the wa for a tual developm nt . 

The methods of prospe ting in th Indiana fields a h re d -
ribed have not only b n arried out in the iron ore fields of 

Gr nand lvrartjn ollnti(', but also exten iv Jy in th oal fi ld. 
of outh rn Indiana and in the lime ton and c m nt shal are . 

a pr liminary step in the d vel pm nt of th or Jan of 
Gr en and l\lartin ounti the lanel wa ar fuly one ov rand 
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th re ut<:rop and surfa - in li 'ation, fully lllapp d. 'Ih n b . 
ih f pjd" , h 1 drill. and oth l' hand t 01' and d namit 
verti al fa \ er <.;ut on th out r p xt nding from the 'Llrfa' 
10wn throuO'h th ntir body f l' int th under! ing forma-
tions. The length of the e fa e varied from five to 100 fe t. In 
mas where formation w re broken and irr gular some drift 

miDin "a don in ord r to determine TIl l' full th dip and ex­
t nt of the depo it. In om pIa es in W[artin ounty hundreds 
of tons of ore \' ere remo d from th fa' f th outcrop 0 that 
the information desir d might be btain d. t pint wh r 8ur­
fa e indi ations seemed favorahl and al 'o ba k on th hill 1 p -' 
. ome dis tan from th out rop ,dlel'e the hill do not rise to a 
O'reat h ight ab ve the depo it . haft or pit from 6 to 10 fe t in 
diam ter w l' driven down to th hne of th 1 posits or to 0'1' at l' 

cl ptb, a w r r 'luir d to l t rmin ex nt an thi kn 
The 0 t f workin 0' a min ral ar aid t rmin d t a laro' 

t nt b th harart l' of th form tion and i. aff -t d b. 
am and th 

are, how er nly wh 11 

ore out rop ar to b foun or wh re the overlyinO' formation a1' 
comparati 1 of little tIli k11 But wh n th d p 'it ar . far 
ben ath the urfa e or when th hills ri to mu h 1 vation abo (> 

th out rop r lin f depo it. , the mo t onomi an 1 ati fa -tory 
pro p tin i b, drilling a the 0 t of puttin dov 11 a ino'} 
haft w uld b mol' than that required for man f t of drill hoI . 

Th r ar th fiv m thod of pro p ting to b on ider d. 
Ea h f the, ha. c rtain advantaO'e ov r the other a ording t 
ondition. But for the a rag area th ord r of value 'would b 

as follows: 
1. MappinO' and urfa Out rop 'Work a Drib d Above.­

The a urat delimitati n f the iron-bearing or 'oal-b aring for­
mations or any oth r formation ontaining valuable min ral pro­
duct is of in stimabl value to inve tiO'ators. In many fi Ids in­
numerable hafts and bor hav be n made at O'reat distan e out-
ide of the p ible min ral formations thu wa tinO' larO'e um 

of money. Although the l' ult from mappinO' and preliminary 
work annot be reli d upon to d fulit ly pint out the pIa s wh l' 

th pro pe tor will find iron d po its th y ha nabl d in a broad 
way to d llmit th vari us formations and warrant th stat m nt 
that iron po it mao 0 ur in rtain ar a and that prospe tor 
will not find iron depo it in rtain oth r. This method proved to 
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awa, 

RTWOHT li' 'r 'l'E 1 BOLO r T. 

lidds and ('ollid lItll' 11 ,)' ha\'(' 

f formation ' 
in workinO' 

Th ·11 ill 1 h t drm. dj] 11 t giy 

. ati. fa -tOl',t' 1'. 

shot are 10. t ]n th mat rial he ('or ar "01'1) and hrok n b, 



Plat _ VIlT. 

'hilled I 'hot or Dl'illino- in h Martin County r Fi Id. 

R ar Vi w of hilled I 'hot Core DrillinO" Outfit. 
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(·hurning vibrations. The on umption of 8h varie from t n to 
fifty pound per hundred feet bored a cordin 0' to the mat rial. 
The low p ed the jar and vibration of th drill and the Iu hino' 

of th wat r in oft hale often am e (tu k drills.' HoI of 
0'1' at depth annot b u 'e full, drilled with the ordinary t. 1 
f hill d shot drill but with th impro ed drill depths from 1500 

fp t to 3 106 fe t ha heen bored. The price for drillinO' with the 
improv d drjJl arya ordinO' to g 01 O'iral onditions from 30 ent 
t $.u.00 p I' foot. 

5. DrillinU' With the Diamond ore rill; t . ing the Doubl -
rrub or Barrel.-AmonO' proO'r ive minin o. m n the diamon ~ 
(;01' drill ha replaced the m thods of sinking haft and iriftinO' 
and th luipment of a mo rn mininO' on rn j not n ider d 
omplete without one or more diamond driIL~. rill hay b en. nt 

to the most out-of-th -v\ a:v corners of th world, where the. ha (' 
a t d as advan e agent for the openino. up of important min ral 
di tri t. In th South Afri an o'old field these drill hay prov . 1 
to be of in timable value in verif. inO' the per 1. ten e of min ral 
vein at O'reat d pth. Numerous hole have b en u sfuIly 
b I' cl to a pth of a mil or over in lucling one near J ohanne -
burg I' ntl. ompleted at a depth of 6,340 feet from the surfa . 

Th diamond drill on ists of a line of hollow rods scrm ed to­
gether in five or ten-f ot ecti.on, rotated by an enD'ine throuO'h a 
shaft and earin and fed downward by hydraulic pI' ure I' O'ulat­
ed by fin 1. O'raduat d alu . At the lower end of th rocU i plac 
(I, double tub or (( or -barr I " at th end of whi h 1. p]ar :J CI 

bit in whi h pi c of "bla k di.amond "or arbon are t and 
whi h a the rods ar rotated und l' pI' sur, cut a i1' ular hol(' 
in the ro k leavin a enterpiece of ore undisturbed. tint r­
vals, usually after drilJing ten f et tb rods are withdrawn by 
mans of hoi ting 111 chanism consisting of a derrick or tripod 
arrying a sheave wh I and a rope which i wound upon the drum 

forminO' a part of the drHlinO' machine. Th 1'0& brinO' with them 
tbe core whi h i au ht ana held by elf-Io kin (( core lifter." 
Th cor i then rem d the rods aO'ain lowered and the pro es. 
repeated until the mineral bod. ouO'ht j found or th d sir d 
depth rea hed. 

U naIl. the core. ar two in he in diameter a dimension fixed 
upon aft I' xtensive xp rien . The or extra t d, even in 
fl'jall f rmation ,ar prart,i . all . complete, howinO' only a minut 
10 from abra. ion and are a p rf t index of the formation pxist­
jng at tb point drHled. The core are pIa ed in boxe mad to 
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('arr~T fI' m n t fou)". ('r·b n. an 1 from thr to ten f et in 
J ngth, t.hus forming a p rman nt r (. rd. \ prt.j('al .' c-1 ions of the 
ore ma~' b talc n for analy i. a r fluired. th I' mailling portion 
beinD' pI' I' ed. 

In addition to th rel1abiht. of th re I'd 
diamond rlll are al. 0 muh mol' rapid than any th I' 
drill wing to the mall diam tel' of th hoI bor d an th 
ne .. with whi('h the diamond bit p netrate all trata. 

Diamond or Drill. 

v ral thousand f t of drilling have been done with th dia-
mond drill in th ar a. of reene and 'Martin ounti and 
t n. iv use ha b ~n mad of thee drills in th oal:fi 1 of War­
rick~ Pike and Gib on Counties. In :Martin lounty a two-inch 
ore wa remo, d at a co t of about $2.50 p r foot. In Green 

unt the or w 15-] 6 in h in diameter and th 0 t per foot 
to the ompany would b somewhat 1 a th ompany owned 
th drillin o' outfit and put do'wn many hoI s. In the latt I' ounty 



PInt .rT ' 

] ia ll10nd '01' Drill in Op ration )Ifu'tin ounty. 
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a f \\' 11 1 

r nt compbatjon f .. tati, ti 
(1iam nd dI'illinO'. 0' t. h ,y h w variabl i 
work and how utt 1'1 
en l'alrul 

due d. 

wa 

, of 

rent. and 
nite 1'0 1( 

in touo'h . rite; th diamon Is 
jn drillinO' th . .r nit l' k approximated 63 p I' nt. and th 
labor p I' n.; th arb n co t 30 p I' nt. and' th labor 
per ent. of th total. '1'h pe d of drilling ari d fr m 6 to 2 
f t r day and th hoI. had a m an diam t I' of 1 ~ in h ." 

Th m thod of re-d1'illin judi at to th PI' p ·tor the exa t 
depth f th or body from th urfa e and th thi kne and 
·hara tel' of th v in wh n foun:l. c 'W II as th nature of th 
n nterial p nrtrat d b f r I' a -hing th v in. It i thu. I 0 ibl 
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to \ tilJ1at v 1', d , 1th· ('0 t f th \ w rk of d 
th or f l.b ll1in :.>ral 0-1\" .' a' urate ampl .. f I' anal, . i.-. 
about equ I imp l't n 'e if th re bod, r is ab.' nt th lrill in lieate' 
th fa t thus $avin the 0 t or an explorat I' haft. in the 
ror may b pI' rv d in bo es, ea h piec in its proper po ition 
WE> have a l' ord that is on of the b t aro-ument. that may b 
u, d to indu -apitalj t. to iny t in mill ral PI' I reti 

THE KA KAKEE AN D L KE REGION, 

rrhi l' '1 II is 
rt, t. J ph 

viw'k , IVlar hall ). 'tark \1-

Iaski and th) n rth ll'n part of Newton and J a per. Thi area in­
-Iu l mol' than ~;-O lak ,varying in iz from I than a f urth 
of a qual' mil in ar a t a littl v r fiv and 11 -half quare 
mile and val' inc in U 'pth fl' m a f w f t to 125 f t. rrh riv l' 
;-md tT al wind throuo'h mar he ', with a light 'urr nt an 1 with­
out uennit bank. rrh 1 ankak mal' h 'mpri th U1 t ~r _ 

t n iv b d of wamp lund in Indiana, The original area of th' 
mar h land in th ev D c untie drained b hi tr am was almo t 
a half-million a l' ,. '1'b )alum t Riv rial 0 not d for its low 

luo-gish action of th water. ~Iu h ha b n don 
b th us of artifi ial dit 'he~ to drain these mar h land t th 1') 

ar th an that for four or fi e m nth of h 
cov l' d with from on t five f et of wat r an 1 durin 
maind l' of th 

valu 
noti . 

On'gin and Depo ition.-Th bog or i n. llall, fonnel at the 

I 
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b ttom of the p at bo ftell a' a "hardpan ' of ir011 ore, some­
tim one or two ff.' t thi k. It i: a1. found in IDa ses attered 
throuO'h the lower mat rial' f th marshes' ma es of veral ton 

la e .. It i. n ver ry tallized 
and earth 0 hre of 

rumulate i. v r, i1 tel' iug and in a g ] O'ieal point of vi \V v r , 
imp rtant. 

dim ntary c1epo it of boO' iron i finally on ntrat d by 
pr ipitation of the min ral in a mar h 01' laO'oon. But th earlier 
. taO' of th work of O're ation are b undergr und aters and 
if th ir part of the work w r on ider d th or 'I' ould b" la d 
a. m tamorphi . Th iron pre ipitat diu ually arri 'd und l' 
O'round as arbon ate but wh n 0 ygen i abundant oxi iation tak 
pIa ' ,the arbon dioxide i Iiberat d th f rric oxide unites with 
wat r. and limonit j then thrown down. 

Iron Wo'd s.- In 1 34 w have the beO'innin of the iron industry 
forth rn Indiana. man b, th name of . 1\1:. Hurd came 

to the pIa e ,vh r th ejt~T f 1\i[i. hawaka now . tands and laid out 
~ to\vn ab ut fi b. T i blo k whi h he calle1 t. J os ph Iron 

ork " and whi h wa later inrorp rat i und r the pr ent 
!lam. IIurd ('on tru t d a mall \' in cy dam at th head of the 
eapi ~ on the. t. Jo. f'ph Riv rand dll O' a dit·b f r the purp. of 
C' ;,uT:vinO' thf' wat l' to a 'pIa wh r it u] b u ili7. d to furni h 
po\\' r . Th r h built a rna]] m lting furna and a mill.. Th · 
n (' ary rna hin r~ whi h n. i. t d J11F1in l, of a large ca. t iron 
cylinder bIm\ r. wa hauI(, 1 throuO'h th W od fr m D troit by 
ox n. Th ountr. to th uth ',a h a 'ly timb red and a num­
b r of pra tiral furnace m n and hare a1 burn rs w r attracted 
to the pIa e from th furna eli trirt. of Obio. Th ore u ed wa 
th boO' ore." whi h wa, found in 'on id rabl quantiti In v-
ral n arb, I aliti . The farm r d liver d tb or and har oa1 

to th furnace and wer paid on the ba. i. f on -fourth a hand 
thr -fourth in O'oods fr m the (;ompany' tore. 

Th nly utI for th pro in t f th furna "a in the manu­
fFl<"tnrf> of iron ra. ting . . ",11i(,h IV r n edf'd hy th early ettler~ 

of th . urr unding untr .. and a th r w r no. u h war. mad 
in tbe we t at an, point, the variou arti Ie k ttl s for house-
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hall u 1-- ttl f r mapl uo'ar makino' and. larg 'r lJ for tUl'll­

a b. 1 ft nft r cl aring th Ian by burning th timb r 
into pot and. I arl a he , call <1 ot-a h kettl s; later sto ,'w 1';) 

t tll min' of railroa ls in this direction the 

nterpri. 
th manufa -tu!' of ,'tr ught i1' n hl' tly fr 111 th D tive ore, and 
tb pro Iu -t wa. haml11 r 1 nt 1 y bea y tilt hammer a thi wa 
b for th tim of rollin' milL. vVith tIl introdu tion of roll d 

atalin for e in 
orn r of Nobl 

f Roch . tel', N w York and D. 1\1I. 
f N"e,vt \\D onn., who I ut th foro' in bla t employing 

ab ut i-to m n in diO'ging and haulin o' or bnrninO' and haulinO' 
har oal an 1 working th forge . bont fonr hundr bu hels of 

char oal \\ r burn d in makin 0' one ton of hal' iron from tbr 
ton for. Th pro Ind wa, tpn ton f har iI' 11 P r w k \\hi h 
wa, ,old at $100 p r ton. r il.ig,?'C'r. - lli r an I ommon labor­
er w r pai i nft)T nt. p r da) and boarded, wbjI "bI om r " 
and "hamm l' m n" r h .d tw ~ llar p r iay and b ar. Th 
tra t f Ian i on Or Prail']r from whi h the or \ a. luO' wa. tb n 

W'De I by IT all. II nry TJ. Ell. worth of T;afa. tt In 1 "ho r -
c iv dar yalty f tw Iv and a half ent p l' t ~. for all ore taken 
out. The firm c ntiDu d in hu. ine. until th prinO' of 1 50 when 
tll y sold to Wood an Bromley f I;aO'raDO' who arri d it on a 
f wear and abandon d th cut rpris . 

Ab ut th ~' ar] 0 a f rg was stc. rt"'c1 at Lima, ua.O'ranO' 
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ount. Th ore us d wa. found alonO" Pig on River we t of 
Lima. Thi r wa w rk d into bar iron whi h made a very good 
arti -Ie an 1 d man 1 a fair pri e. Th or bing cliffi ult of ac­
ce and char oal in r a inO' in pri the for e was abandoned 
about tb time the L k hore and IV[ichiO"an outhern Railroad 
pIa d thi part of tll ountry in qui k and h ap ommunica-
ti n with the ir n manufa turer", of Cleveland and Pitt burO", 

J\ 1- I 'ron and t l l~ orks.- The union of h ap oal and iron 
or ha '1 tra't d t th _ hor of Lak i\Ii hiO'an "hat will event-

thi. i. b lnO' r t d not nl~r th larO'. t iron and ·t I plant, but 
al a 'it,) d p n 1 nt upon it. ~rh 11 'in " rinD' kill th d sign­
inO' and building f. n 11 a plant. \\;jll b an a lompli hm nt that 
will rank with th O'T at publi \\' rk f the world, 

Th i rom diat l' tion an i ompleti n of a O'r at raiI-mBl, with 
'l1ffiri nt bla -t furna and t 1 work apa ity to provid for it~ 

r quir nwnts, and th in. tallation of oth r fini hinD' unit a r-
quir 1 with th ir raw mat rial '1 ri, i. th eh m that ha 
b n a 1 pt 1 for the developm nt of th pIc nt of th In iana :-Iteel 

ompany a nh idiary ompany of th Unit d tat t I Corpo-
rati n. Th rail-mill is to have a ea a ity of e'i nt, --tiv th land 
ton. a month. r nine hundr 1 th u. an 1 ton a ~ ar. Th foul' 
blast fnrna ' ar to hav a laily utpnt · f 1,800 tons. and the 
tw nt,"-('ight op n-hearth fluni:'W 3,000 ton. \ the rail-mill will 
r quir 11('arly three th u. an 1 ton. of. t 1 p r Ia , th r ,,·ill b 
n . 11rplu an 1 th pig utpn 1. als adjust] an 1 provid for 
a bout 40 p rent. a l lLix ... · 1r of rap. Th bla t furna ' .' und l' 

on tru ·tion ar in tll ntel' of the nltimat group of . ixt n' 
an the two OJ) n-hearth lInit. arC? imilar1:v] c:ated in th gr up of 
. ix op n-hearth plant .. wb ieh ,,~ill ultimat Iy onta in j 'ht, -four 
fnrnar .. Th .'tov(' and furna . ta k \'irill h nin ty fe thigh 
and will hav a 'amrtcr f tw n . - n flrt an 1 . ix in h .. From 
th lim n, ion. it i. appal' nt that tIl , have h(,(,11 desiO"n d "jth a 
view to tIl(' n. c of <1 fni "l .v heft .v prr('('ntag of tinr or ~. as­
dri v 11 hlo\\ ing eng! nrs wil1 fur11 i. h flil' to th starIn:;. Ga. engines 
f l' ntilizinr: hlast furmH'(' g'<li-;('S ar lwing intI' cln ' d in 011 mill.' 
and arc to bud on a hwg . ale in th n w plant, A rclin o' 

t th "Iron A 0" " tb r . arE' now und r on tru tion, and ord l' c1 
by th t 1 Corporation, Ira ao'O'r O'atinO" a total of 102000 

[23J 
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hor e-po\ r hor -pO", r will b in blowing en-
O'ine , and 5 -p' r f r th th r purpo ,hief:!. for the 
rt n ration f el tri nl a f w of the nine will b 
upplied with proehl for pial purp 

ing a total of 100000 hor e-power will op rat d , ith th ga 
from tb bla t furna which would oth rwi go to wa te with 
the ex ption of that p r ion whi -h w uld b utiliz d in th hot 
bla t to and under boil I' . 

There ha b n but v r littl _ one in th north rn part of th 
tate to determin the t nt of th ir n ore depo it. It woull 

b impo ibl t la e an stimat on th amoull f 01' that mi rtht 
be found durinO' th progr . of ('al'(~fnJ drvr] pm nt. A·. tnt d 
abov larO' quantiti f or ha hI: 11 fOllnl in th 
lak and mar he. l\1any wells that hay b n put do" n in hi 
ar a hay pa sed thr uO'h re "'h11 ot hC1'8 do not h w but a trac-
v n in analy i of the water. In kalb unty a v in f wat r 

found at a depth of eiO'ht to t n f t i olored, due larO' ly to 
eepag from p at b ds, and is liO'htly hal b at and at a d pth 

of about fort, f et from the urfar th re i a v in of water 
tronO'l, halyb at. At La Cro mo. t of th \V 11 p n trat 

more or Ie iron ore and the wat r wh n anal, z d . bow iron. 
'rhe dit h that hay b en made for the draimtO' of th Kankak _ 
r O'ion hay in v ral pIa e ut throuO'h ·on. i rabl h d. of th 
ore. In uttinO' a dit h thrOllO'h th Wm. Henke farm outh of 
th Kankak wa talc n out and utilized in a 
bla t fUfna and i f ab ut 
65 per cent. 

Th hi f known d po it ar in th alum t l' O'i n 
in the vi inity of Furne ville wher ma of or weiO'hing hun-
dr ds of pounds ha be n un arth d. Along the Kankak e 
t niling ba Ie in pIa e eral mil an I alonO' th riv r to its 
I':our e in the mar. h near outh R nd wh I' mn h f th or for 
the furna at 1i hawaka wa foun. In Ore Prairi , in Nobl 
County, and alono PjO' on ,I k in IJaO'range County i found 
th O'r ate t abundanc of Of in the a t rn part of th r .O'ion. 

'fhi reO'ion out id of th manllfa turinO' di tri t. i chi fly an 
aO'ri ultural di tri t but in ord r to drain and r -laim th thou-
an far of mar. h land. th main ('hann I f th 

mu t be traigt n d an 1 de pen d and th digginO' of a larO' num­
b r of lat ral itch . through th wamp t th impr v d han­
n I will be r quired. · 

'rh dit he wi~l ~arrt ly d t rmin . a. to the amonnt of or 
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and th minO' f n w bl t furna 
of ] w-(J'rad ma. 1 ad t 

1)1' d P . itf';. 

D 'bL 

In th 

f fn 1 and th 

TIE . 

bog 

N v 
and 

on man 

found in 
who liv 1 
. ntaining 

fr ill 100 t 200 
01' t n y aI's. IIi. 

nn ylvania 
tho e 

ears ago int r 
wa aO'ain r viv d an v ral nal. . w r ma . Th 
th n uppo d to b in th . ~ P' wa mainly du to the amount 
f magan . hown by th analy i and it was thought if properly 



v 
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melted WOU] d if not a tru 

analy i 
orid wa 
carbonate. 

Analysj 

01' wa 
rmvdan th 

111 t1.v U ' d an d th 
anal). i made of th 

• \;\(PI;]'iJ I TT RI!J . 

ho\\ n in the 
in makin th 
oatin lY of r d 
en 10 d blue 

orubill 1 \Vat r ..................................... 15.00 
ili i a id ............ ...................... .. ...... 14.00 

Protoxide of iron. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 .56 
e qnioxide of iron. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.01 
xid of JlHU1CftlllC" ........•..... . .•.... .. ........ . . 4.5 
arbonate f lime ....... ............... ..... : . . . . . . .. 2.02 
nrbonate of mang::tll . .... .......................... . n 
ulpbur .............. . .... .. . .......... . . .......... . .0[; 

Pbo phoric n id .................... . .. ... ..... . ... . . 
arbonic acid and 10·~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ~ 1.ft 

Total p r 'ent of ir n, :32.:l1l. 

MPLE ]j It ~f )olORTII OF ITJ~NrtYYILLK 

Moistul'e uri d nt ~Lo .. " .. .. .. .. .. .. . .. . . . .. .. .. ... 0.500 
In .·olubJe . iIi 'Me. . ... ...... . .. .. .. . ..... . .......... J6.400 

urllonat 0( iron ....... . ......................... . . 4D.4 
r roxide of iron .................................... . 2.171 

2.500 :\Iangall 
Aluminu . ........ . .... ... . ....... .. . .. ............. J.I"OO 
('arbonat of l1lagnesia .............................. 14.000 

arb nate of lim . ....... ... .............. ... . ...... JO.OOO 
ulphuric ::t id . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.6 6 

Pho. phori' a id ..... ........ ............... ..... ... O.77D 
J.;o nnd undet l'min d. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.744 

11' n ontent of t n band of or n aT H nr. vi ll 
h r d from top t bottom: 

Band num-

Pm' cent. 
Band TO. J . . . . . . . . .. 26.41 
Band No.2 .......... 26.66 
Band N . 3 ........... 0.51 
Band No.4. . . . . . . . .. 28.20 
Rand No.5. . . . . . . . .. .....D.1'" 

Per cent. 
Band No. . ......... 2D.74 
Band N. 7.......... 29.23 
Banel No. . .............. 7.17 
Baud 9 .......... .., .00 
Bund No. ]0. . . 2 .4 
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A ciion i CY 11 r k: 

1 . . \ Rll . I I ny .............. 5 ft. 
'llal . lIt:tillillg ;. in. band f iron " n .. .. 5 ft. 

0. t f 111' f t, hill with kidn y r .... . 

4: ft., witb band f iron t n 
Ii. • 11:11 . t r-: it. \ ith baud E iron t 1) 

, . 
2. 
t . 

r-

t in. 
to 10 in. 
t 10 in. 

t 12 ft. 
to 7 ft. 

o in. 

4 ft. 
ft. 

6 ft. 

n -half mil S D rth", of II nr vill : 
, . 
2. 
:3. 
. :1 . 
f> . 

7. 

11. , :.. 
l:t 
, .. J.. 

1 :.. 

"\ I 

. hal .. .... ..... . .. .. . . ... .. . 
\vi th kidn yor . ....... .. . .. . 
'hnl . . .. ....... ..... .. .. . . .. . 

hal . . . ... ... . .......... ... . 

hal ....... .. .. .. .......... . 
with kidn y re . . .... ... ... . . 

VB R1\lIIJLIO 

2 ft. a in. 
a ft. 5 in. 
4 ft. a in . 
a ft. 5 in . 
4 ft. 6 in. 
a ft. 6 in. 
3 ft. a in. 
a ft. in. 
2 ft. a in. 
a ft. in . 
1 ft. 6 in . 
a ft. 5 in. 

ft. in. 
2 ft. in. 
I; ft. a in. 

31 ft. 6 in. 

57 
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rrh I i In lian, nrn, r in V rmillion aunt., wh n in bla t 
obtain d it. ·uppl. of iron or from th . hal.. It xp rien d 
11 liffi ulty in findin o' an ahullcl,lnt ,'llpply of ore, tit ngh it wa. 
in bIa t f r a numb l' of year. and (on 'umed daily from thirty t 
f rt, ion of 01'<:'. The' olli(r "\Y,l11 of the ta·k ,,-a built f snnd­
, tOll and [thOllt fort." f <'t hi!!h <111d nim Vppt a roc;;' til(' lw.;hes. 

'111 claily mak of metal \Va <.l bout nin 1 ton '. The lUl'na<.:. usc 1 
char· al f r ftl'l an 1 on ar-e unt of th oTowillg ,'car -ity of timbrl' 
f r -hal' -oal and th eli 'tan - from railr ad fa. -iliti th fnrnac 
w nt out f bla t in 1 59. 

n att m t ,ya on ma] . to 11, th oal in thi 
and a numb r of kettle. "r <;ast fr m th ir n PI' -
ut th TIl tal prov d brittl probabl T ff m th net> 

of uIphur. and no further u, f the 
jng purpo 

Th prin -ipal pIa wh re the ore i' found in the gr at . t 
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abun lance ar in th vi init of T urn eh or Durk y' Ferry, on 
th w t id of th riv r, about ix mil n rth of Terre Haute 

f th n w bran h of th 

m n. 
pa·t br wn ir D ton ] fund 
I1anginO' R ·k many ir n ore 

ont,lining fi h remains, and at 
on r tioD are found ontaining 

fo . . il plant. 
Th dul ". a1' fund. catt rf'd thr u h th oal b arin rr 

uuti . Ab ut four mile blow EuO' ne i a d -
in thikn fr m on to thr eft an 1 ontain­

inO' about . ;- p r nt iron . Th d po it i~ of mall xt nt. 1 0 

on N rt 11 r 'k i a b 1 of boO' 11' n or prohably two f et thi k 
and 0 rin thr or four acr , and availabl with liO'ht trippinO'. 

(( pon Bro\VJlt \\'n h1'811('h :md al nO' th Bier V rmillion, a far 
a Moor Bran h th r 1 a heav. hand of quit pure liO'ht brown 
calcar ou. ar onat of iron whi h i of considerabl valu. At 

b lim larO' 1, pr dominat s but the wh 1 b d woulO. 
probabl. a ra' b'l' nt)T-fiv p rent. of iron. Lim ton, uit­
able for fiuxinO' r nd r tm. a] 0 a v r' valuabl or for mixing 
with the rich r xid in the smelting urna e. Th seam varie 
from 10'hte n in he to thr fe t in thi Imess and de rv s more 
att ntion than it ha y t re iv d. Lar,O'e quantiti ould be mined 
with very little trouble. 

(( On th whol th ountry i abundantly ~mppli d with iron or 
of go d quality and the near nei O'hborhoo I of the beds to th 

arns of block oal" a ording to ox (( 'will .oon make thi on f 
th rno t important c nt r8 of iron pr du tion in th " st.' '- E. T. 
Cox 01 O'ical Sur of Indiana: ] "'69. 

etion south of Durkey' Ferry: 

Gray lay ha l , with iron re band~ nnl 11 r -
tionary rna . ontaining f il.. . . . . . . . . . . . . . 20 ft. 

O:lP ton . hnl with ro!" !" il~. . ................. 2 ft. 
Bl:1ck . bnl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ft. 

S to 5 ft. 



Ar a fr m whi h a ha lf doz n old furn ace. obtnin I par t of t 11('i1' l' supply . 
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e ti n near th it of the Indiana Furna e upon Coal reek, 
a 1-1but ry to Brouill t '8 re k: 

l' eui. h and boll, with iron ore baud and 
kidn y iron ore... .. .................... ..... 20 ft. 
rab lay llal ............................... 5 to 20 ft. 
haly coal .... . . .... .... . ................ .. ... 1 to 3 ft. 
onl .......... . ............................... 2 to 4 ft. 

Fire clay .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 ft. 
and hal .... . .. . ..................... ...... 10 to 12 ft. 

Lime tone .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 to 2 ft. 

tion n ar N wport on fJittl V rmillion: 

,In shale with ir011- ton ... ......... . ........ ~ to 5 ft. 
lay shale ................................... G to r" ft. 
onl ....... . . .......... . .. ... .... . ... . ....... . to 20 ft. 

Fire clay ................ .. . . ... .. ....... ..... 4 to G ft. 
hale ... .. . ......... ....... ...... ..... ... . ' ... 25 to 40 ft. 

1ron-. ton and nodule iu. hnl .................. 3 to 5 ft. 

e tion on riv r bank n ar Eug ne: 

uriace and fire In.................................. 2 ft. 
BIn Ie bale ............... ......... . . ............... 2 ft. 
]) 0 jJjferou iron-stone and . Iml .... . ........ . .. ..... 2 ft. 
Bla Ie h' Ie ........................................ 6 in. 

1 ft. 
1ft. 
1 ft. 
7 ft. 

Se tion upon Brownt wn Bran h: 

'rh 
> nt. 
tiOD 
th 

. 'an ·t ne with om or ................ . 

to 2 ft. 
to 5 ft. 

1 ft. 
6 to ft. 
t) to 10 ft. 
1 to 2 ft. 

2 in. 
10 ft. 
1 in . 
4 ft. 

1r n 1'e ' would O'i an av raO'e anal -is of ahout 3 p r 
ut a will b n fr m th abov d ription and th e '-

or . ar not now of onomi importan y t 
of 0' ]00'1 al imp rtan c an l of pecial int r t to fo 8i] 
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ARKE NTIE 

", h b n ar fully inv tigat d s v­
ame a that found in the ountie de-

are found ar 
Waba h Riv r. 

e iron or 
facing the 

of Parke ount Pr f . ox a ,in his 
Th banded and kidn yore. ar abundant 

unt an :1 th y ar timat d i 11 about 30-
p l' ent. m talli iron. V r g od-natur 
at diff rent l' k f till an oth l' 

in th following manner : 
1. The impure carbonate of iron in hHlin 0' lay iron ton ,in 

flatten d pheroidal masse and in ban mor or I continuous 
a sociated with argillaceous shales. 

2. Brown quioxid or limonit 
3. ilici us oxides. 
Th in i at uffi i nt ri hn to justify melting, when-

v l' fa iliti an b had for heap and ready tran portation. E­
p ially th y how that the ountry has the desirable ore for 
admixtur with tho e f Lake up riol' and Ii uri . " 

tion on and oun 
10 ft. 

ft. 
3 ft. 
1 ft. 

ft. 
2f) fi:. 

4 ft. 
3 ft. 
5 ft. 

and bn] ." itll er raJ hand irOll ot' ............... 20 ft. 
a] . . .... .. ............. . .... . .................... Gin. 

Roft l'('dd i h . :l lld. ton' 1 \\11 b low b d of '1' k ....... 15 ft. 
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e ti n n ri r bluff outhw . t rn r of F untain 
ginniuO' 30 f et fr m urfa 

nnty, b -

'0'11 1 ft. 
ft. 

6 in. 
6 in. 

ft. 0 in. 
ncr tion ............. . .... ... ..... . . 0 ft. 6 in . 

2 ft. 
1 ft. 
2 ft. 

o in. 
6 in. 
6 in. 
o in. 

Band iron re ........ .. ............ . ... ... .... 4 in. 
lack .. hnl ......... . ................ . ..... . . 1 ft. in. 
oul 

tion oal 

urfa 

1 ft. 
ft. 

in. 
o in. 

2 ft. 0 in. 
4 ft. 10 in. 
4 ft. 0 in. 
4 ft. 0 in. 
2 ft. 0 in. 
o ft. 10 in. 
6 ft. 0 in. 

hal wilh it' 11. (' n 'r tiou . .............. , .. .. .. ..... . 
r- ft. 
S ft. 
2 ft . Lim t 11 ..•.•. . ...••.•.•.. , ....•..•.•••..••••.•...• 

• hale ............................................. . 
oaI ..... . .......... ... .......... . .. . ............. . 

ft. 
1 ft. 

Fire clay ........................................... ft. 
Coal ............................ " ... ..... . . ... ... .. 1 ft. 

I NROE OU TY. 

_ ft. 

1 ... ft. 

1 39-J -:1:0 a bla. t furna' • 11 tru ,t d in the 
onth of tan­

,{,hi furna e V\ a 

r tion. aT d hi ghl. . ili('i n. hand d ore. 
na and th 1 posit. are mark d on the map. wa 
about n -half mil north a t of· th furna e and the oth r about 



MONROE GOU NTY AREA. 

R.~ W. 
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thl' mil mall 

furnac . 
har al wa d as fuel and the pr I aration of thi O'a mplo,Y-

ment to a numb r of men. An abundant upply of lim tone for 
flux wa found in th urrounding hill about fiftv fe t abov th 
levation of the furna e. 

Th furna e "ould be in blast for a f w weeks and then shut 
down for orne tim for repair and to await a uppl~ fore. 

Th be t p r day produ ti n was three tons piO' iron, the averag 
Y1 ld for th time runninO' beinO' ab ut one and a half tons per 
da. The iron wa sold at IJouisviJle for twenty dollars per ton. 

n [I count of 1n xp ri n ed men and diffi nlty in O'etting th 
r an fu I th furna e fail d to repay th promoter and wa 

only in operation a few 'ear . 
Th d po it of or 1n Monroe ounty ar not of uffi ient x-

t nt to b onsid I' d of any ommer ial and onomi value. 

L \Y OUNTY, 

Th illtrodu -tion f h Brazil block COe I for sm ltinO' iron 
I d to tIl . tabli hment of furna e rolling ' mill and 
f un 1 . The pion er of the. e nterpri. e was th bla t furna 
in Brazil. Thi v a re 't d an l put in op ration in 1867. Th 
. t kholder w re Indianapoli and Brazil m n; the apital \; a 
$150,000. Th furna \Va put in op ration and run with profit 
for a hort time when it hut down with perhaps DO other motiv 
than f I' th lar r . t kholder to O'obbl up the malleI'. DurinO' 
the period of it idl 11e the ir n market b am dull and th price 
f pi 0' ir n d lin d 3 . a r ult f re luction in tariff. The furna e 

f II into the hands of Me !". Garlic and llin and wa prated 
Jat r by th ntral Iron and St el ompany which bought it in 
1 u f r about $20000. The -ap::t ity Wil . tw nt, -four on. of iron 
p r day. 

Th oriO'inal. U (' - ,. lito th . t::t hli. hment of oth I' furnac s: 
in KnlO'ht Yill a ouhl furnace ·wa. con tru ted at a 0 t of about 
$200,000, in 1 67-6 . th M. t n Furnac on Otter Cr k. north 
of Brazil usinO' chi fl, nati or' thE' . tar" or "Plan t" fur­
na , ast f Harmony, 1,1 ing native ore and n. inO' fifty or ixty 
team to haul the r t the furna'. Th furna -e were built 
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n th theory that the 10 ati n of all u h w rks hould be in the 
vi ·init of the fuel, i b ing more pl'a ti 'al to hip m t of th ore. 
Th furna' s have all long sin e gone down. 

Th fiv bla t furna in llay ounty made pig iron with raw 
blo k oal. 'rhey all run upon th h t bla t prin 'iple, and th 
bIn t j 11 at d in ga ove 1JY the wa O'a' brought from the 
top of th ta k. The total workinO' apital employ d at the' 
furna \Va about 600,000. Combin d th n umed daily: 

300 ton (( Blo k" coal. 
150 to ore-chiefi from Lake Superior an Iron Mountain. 
50 ton of lime tone for flux:. 
, The daily mak of iron We ab ut 110 to ,W rth on an averag , 

at the furna e fort d liar' p r ton in ludino' all grad . Th 
total value f a'h day. rtm of iron is, th r fore, four housand 
four hundr d dollar or ab ut on and a half million dollar per 
annum, aft r all wing f r mj hap and loss from a ident. Th 
number of m n emplo ed at the furnace, not including coal 
min r wa about two hundred. 

" 11 the furllac ompani own colli rie and 'ive employment 
to a gr at many more men, ho VI r ngaO' d in mining 'block' 
coal for the furna also for the market." 

Although the iron ore found in thi region were used to some 
xtent it wa found that the native ore wa more expen ive in pro­

portion to th quality of ir n jt ontain than th ore from ith r 
Lake Superior or Mi ouri. When th hom or s W r being used 
it wa hauled in by th farmers and when the furnace capacity 
wa in rea. d 0 that the furna e own r aIled for 200 tons 
of ore p r day th farm r were alarm d and w re afraid to at-
tempt to furn] h th amount. 

tion of bor n 

urfft Iny ... ........... . . . ....... ......... . 
andy 'lay ................ . ................ . . 

lIard pnn .. ..... . ........................ ... . 
Brown Sfllld:-;tone ............................ . 

I ire clay . .. .................. .. ............ . . 
Blue hal ............................ . ...... . 
Iron or 
BIu Rh;tl 
11'011 or ... .............................. .... . 

III .. hal .. ............................... .. . 
Shal wi tIl and tOll ........................ . 

7 it. o in. 
7 ft. o in. 
1 ft. o in. 
r) ft. 2 in. 
1 ft. 2 in. 
2 ft. 2 in. 
Oft. 3 in. 
2 ft. 2 in. 
Oft. 1 in. 
Oft. 7 in. 
6 ft. 6 in. 

35 ft. 4 in. 
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tion thr an outh a t f ra.zi I tion 
1 . 'rown hlp ]2, Rang 6 W.: 

urfa e ............................. ...... ... It ft. 0 ill. 

liardt an ..... .. ..... . .............. .... ...... 10 ft. (j i 11 . 

G-rny In. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 ft. in . 
bal with 1" • 11<:1" LiOll ..... ..• ........ . .... 3 ft. in. 

BIacl- lat .......... . ..................... . . . 1 ft. in. 
onI ...................................... . .. :-' ft. (j in . 

:i~ ft. () ill . 

tjon four mil w t of Brazil D. ar Staunton: 

• unI witll ir n 'on r tion .................... _ ft. 0 in . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 ft. . ill . 

an<LtOll' . .... ............. . ...... . ... . .. . .. . 2 ft. in . 
hal ........ . ........... ..... ........... ... . 4 ft. in. 
oa] ..... . ................................... 2 ft. 6 in. 
bale .... . .... . .............. .... ........ .. . .46 ft. 0 in. 
onI ... ... . ............... .. . . ... ......... . .. 2 ft. in . 

!l(i ft. , in. 

OR E 0 rL'Y. 

Th t oo-raphi >al f ature of thi 'ounty ar varied. Th 
.outh rn and w ·t rn part i. v r. hill. In man of th hills 
at th ba of the an iston and abov th 

at 
onnty wa in op ration t t weI' roa =t. of th or found i 
in. town. hip 1 11 rth. rang 2 we t and . h wed an iron ontcni V. 

of 5 p r rent. to 50 p r cent., a ording to matfrial taken' th 
1 ·t d p (·im n. o-iving th hio-h0r p r nta 

[2~ 1 
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LA WI-tE CE 0 1 fry. 

'rhi ount al. i a t rn "d' f th ir u 
al' a of the tate. '1 he we t I'n part is also In 1 ' 

physi al fatuI' to th part of Orang ounty d Th 
'uthw tern part south f the riv r to th 'ounty lin on i 
hi Ely f the th .., am f rmation to be found in th iron distri t 
f lVIartjn unt . The area ontaining workable d po it of ir n 

i. ery limit d although there ar a few deposits that may prov 
f valu . 'rh part of the county south of the riv I' howing indi­
ations f iron wa. worked over in a limited way, but no excava­

tion or fa ·in o· w re ma at the out rops to d t rmine th ext nt 
and thickne of the d po its. Th large t d po it kno\\ n i in 
ti n 21 t wn hip 4 rang 2 W, ,nd is a del it of brown I' nn-
l rlyin o' th b 1 of pOI' lain la whi h was formerly work 1. 

'1 h ore wa al 0 smelted in the Shoals blast furna e with very goou 
I' ult the meltinb I' quirinO' but little fu I and flux and mad 
an ex llent quality of pig iron. Tht! ore varies in thickne,s from 
a few in hes to ov I' four feet. Other depo it or rather a con-

. tinuation of the above mentioned Clepo it, since thin connectinO' 
out rops an be tra ed along the hillsides, are to be found farther 
to the north and east, and in many pIa es there is no white lay 
::tbove the ore. 

Th tion given b low and the de riptio~ of th lay and or 
d po.-its ar t::tken from oloO'i al Report of Indiana by E. T. 

ox, 1874. Thi quotation will be of int re t an I importan e in 
the onsid ration of these oI'(~ . Th s ti n was made at the lay 
mine when it was well op n d for work. 

tion of th P I' la in la min : 
3 ft. 

100 ft . 
G ft. 

Iron or . . ......... . ... . .................. .. . . 4 ft. 
iVIarly and ili ou. . ha l ................ . ..... . 4 ft. 

he. tel' and tone ~ . . . . . .... .. ...... . ... . .. . .. . 50 ft. 
Archimede' lime ton ......... . .. . . . ..... . .... . 17 ft. 
Marly hale . . . . .. .... . . .... .. ... .. .. .. .... . . . 10 ft. 
Ohester and tn .. . ........... . ............. . 40 ft. 
Lim tone . .. ... . .. . . .. ..... , . ... . .... . ....... . 6 ft. 

oal ... ... .. ... ... .. . .... . .............. . ..... J to 3 in. 
t low water mark in "\Yllit 

.River ...... . ................... . ..... . . . ... . 150 ft. 



"It will b 
m diatel b 11 
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la Ii s im­
m rat of th 

1 of \1' -him d .' 
nth a t of the 

f ir n, both in Europe and Am r1 ('a arf-' fonnd (t th 
1\fi11. ton grit an 1 filling up 'avi i in th av rDOU ub- arbon-
if rou lim tone." 

Rent de elopm0nt.· f1' m f' r hilli11 0' xpl ration . 
. ho\\ that th formnti n . through nt thi ar a a1' n ntinu u. in 
unif rm thiekn " . but aT' murh br k n- formati ns fonn I in n 
pIa e may h ntir 1) 1 is. ing onI~- a 11 rt i. tan away. Th 
ti n an e ·rirtion g'iv n h) Nfr. i OX wonld th r for app ar to b 
mu h in rr r .. in hi.. -ti n ·over. a lateral cli. tan e f mol' 
than two mile .. and thr rh,in of the chV and or d positc:; would 
proba hIy he dn t other . ourre. than tho. e cril 1. 

1\1I:r. 0 , giv . Reveral alla]Yfl(',' of .'ampl€'. of thr ore from th lay 
bank d po. it. . Rin no anal:" e. ",ver rna ~ of thi. r f r t11i r­
port I iv b ]o\V th a rag ana]y. iF; taken from t11 tabi R by Mr. 

ox. The . ample>.' ta1\(>11 for tlH's(' an<1}:\T. - . W reo nndonht dly. 
mad from ei -t d F;p ('imen. , a. it vi' ill he . en that th0 P l'(' ntaO' 
f 111 tal1i - iron L much higher nlan othrr Tnc1ianll ore>. bave . hown : 
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IIygro' 'opi . \\'at r ...... . ... .. . . ........... . . ............. 32 

.·quioxic1 \ of mnng;l11. . .... . .................... . . 
luwina . . .................... . ..... . ... . ... . . . .... . 

.50 

.5 

Ma<l'u in. arb Bat ......... . . .. . . .. . . .. .... ... . ..... .420 
Lim carbonat ............ . . . . . . .... ... . . . . ......... .550 
Pho phoric a id . ..... . ... . .... . .. . ...... ... . . ....... .13D 
• ulphur tru 

It "ould b impo ibl to pIa an timat up II th tonnag f 
lU l' ·hanta 1 I' in th ab v J1,alH ] d p it, until furth I' d v 1-
opments hay b 11 mad b th by x ·avation. and or drillino-. 
But th re i in all pI' babilit nou h or ill tll . e depo it to justif 
·areful and riou inv tiO'ation. 

Th 1'0 j anoth r d po it In th . outh l'n part of 
th n rth rn p l't f e bon 6, '1'. 8 . R. · .... W . with or imilar t 
that d c:rib d. This d po. it has n t been fa i but th I' ar t\\ 0 

sid xpo. cl alld it probabl~' (ontain ab ut . 7,000 tn. It ould 
b min l' ith v r.v Ii tl diffi ul . ' . 

orth of th riv 'r]n .'ettion 2 ' . Twp. 5 N. HanO' 2 \V. ar 
d p it of I' d iron or. Th prin ipal development ma 
W I' a number of '(lars aO'o b. th (outh rn Indiana Iron om­
panie "and d po. it ar r porte 1 . aryinO' in thi<:: 1\ne from two 
to f ur f t and ov ring a on iderable ar a. bout h tim th 
Ii furnae a. ed op ration, th (( " hoal Iron ompan." \\ er (r-

l'1;ll1O'inO' t buill a tl'amwa. from th min t VI hit R i er, then ~ ' 

makinO' nsc of water transportation to tb ir fnrna .at hoals. An­
aly .. . of or . fr)111 th .' 1 po. it how tll £o11o\\'inO' ax raO' 0111-
p ~itiOll: 

MoL tnt' and combin (1 \Y;"lter ... . . .. . . .... . ....... .. .. 1 . 
In. olub] ,'ili c:1t!.; ............... . .... . .... . ..... . ... O.DO 

...... .. ............. . . . ...... .. . .. . . .. . .. &:1. D 

:i\Inngnn ' ............... . ... .. . . . . ....... . ........ . 
PI! sph 1'i n ill . ..... . ......... . . . . ......... . ...... . 

trac 
non 
.145 

1.00 
;\Ietalli (' il'Oll . .. . ................... . .... . ........... 5 .00 

.\l\;tl yf.;i~ 1'1' III 1:;. H. ox, 1. 73-174. 
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OlUlt "ranking . e and in th tat 

River whi 'h run. in a 
our dividinO' it into \\' almo t qual part , 

j th prin'ipal tr am of wut r . Th main tributarie of Whit 
un )" ar : R I Ri I' L tta r k and Bla Ie r k 

onnty W re work 

Richland Cr k. Doan' Cre k and F ir t 
Th . uth~a, tern porti n of th ounty i 

I' k. whi h mpti .' into th Ea t Fork f 

a, t of th riv r 
from 100 f t to 

na built ' PI'. l,v f I' melting th or. PI' i u 
autumn of 1 69 tb tim of campI ti. n of the Indianapolis & Vin­
(' nn Raj]ro<ld, thi. ounty"\ra ""vith ut a di.re t pra ti ab] mean 
f 'ommunication with th di. tant renter of trad, Consequently 

np to that tim th I' was no in ntiv or indur m nt offered to it 
rit i7;ells to att~mpt any de lopment f it. 1'e our .', an 1 for th 
, am r FI, on an , work. that '\, er put in op ration . on cam t it 

tandstill. logi t and prosp tor had but littl to O'uid in 
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their in .. ti O'ati n b 

dr w own and w n int 

wOl'kabl ir n r in 
1 po it. ha. at tim b n 
1 po it f l' d shaL hay 

tion 25 T. 7 J., R 4 W .. n(,:1r "h r l' Branrh mpti into 
Ri hland Cr k. 

The furna e tark wa. about. 45 f t h]O'h an 1 nin f t arr 
boshes. hal' oal was u. cIa. fuel and about nine t Jl. of piO' i1' n 
W re produced naily. me of th i1' n wa mad into hollow 
war tOY ma ·hin n r t .. but mo t of th pig iron ",a. mar­
k t d at Loulsvill. Th iron had to b . hanied to 'lit h nand b 
hipped t LOlli. vin or e]. haule 1 an th ",a, in waO'on th 

Iatt l' bing mol' ronomi al. Although th iron sold for $26 p l' 

ton about $20 "a u. 1 in th tran. port at] n. II n th cans a­
siO'ned for th bi winO' ont of the oln fnrna e 'i a th ,ant of a 
uitable and eonomic::!l m .an. f g tting' the T>ig iron to mark t: 

It w nt ont f blast in 1. or l~c 9. 
The th l' furna u. ing th 'ire' n Connt)' r('. wa th ld 

TirO'lnia fllrnac ]ocat d in th weRt rn ~O'e f 'Monro onnt, I 



and i 

ir n or 
al i, 10 ation f 
of the deposits: 
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fur-

or . In appearan e it 

ox 1 69, on th 
l pi mpar' on of an-

of th or and the origin 

e'It i at the jun 'ti n of th ano'l m rat wi h the sub- al'bonif 1'­

ous lim tone that w find the great rep itory f limonite ore in 
thi. ounty and in fa t it form th ommon horizon of thi va­

of iron in m t f 11 \ tern tat . Th~ or lie in po kets 
f ariou lim n ion. and ow it origin 11 rno t a ,to a m ta­

m rphi m of the surr lIDding 1'0 k ,produ d by th permeating of 
mineral water that ar rondy charg d with protoxide of iron. 

"On Ore Branch, tjon 22, town. 7, rang 4 w st, on Mr. Hea-
ton's land, th ba of th onglom rat ha been completely 
hanged b this ro s into a ili eou ore that i ri h in iron t 

the depth of t n or tV\' I e f et. Similar ore are seen on sections 21 
and 28 of th same township and ranD'e; aloin the greatest abund-
ance at Mr. Law' pIa on. ction 4 and 9 township 7, range 6, 
wh re it ca not b I than tw nty-fiv l' thirty f t in thickness 

att red ov r th ide of the ridge; it is in 
abundan on e ion 12 of the ame township and range, and 
in the n i hborh od of Owen boro in the outheast part of the 
ounty. 

e'Ih prin ipal r at the Ri hland bla t furna n ar 
Bloomfi ld, fr m Or Bran h of 11 mmer' r ek forms a b n h 
on a h ide of th ra in and appear to li b t" een th ma iv 
or and th ub arbonif rOll lime. t n whi h ho\\ it If in th 
b tt m n ar by. An x avation wa made durinO' m ta. in th 

unty, to how the thiclrn of th ore b d which ,,\ ent to th 
d pth of ix f t at whi h point the work wa. stopped without 
r aching the b ttom of th iepo it. 

e, Capt. M. H. hry 1', of loomfield who fr quentl 
of or at tbe time it wa. beinD' w rk I f l' th bla t furna a ur . 
m tbat the d It]i in kid­
n y-shap d ma '" in a matrix of ferruD'inous lay and contain. 
les. sili ca than the rna .. iv or. Chara teri ti sampl of this kid­
n l' and of tb ma~. ive . ilir u blo k or from th Ri bland 
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furna ore bank , wer analyzed, and the following r ults wer ob­
tain d: 

'Kidn y Or (lirnonit), p ifi gravity 2.5 3. 
Lo by ignition, ,vater a.nd organic ma.tter, mo tly wat 1'. 11.50 
In olnbl iIi at .. , . ......... , ..................... 17.00 

e quioxide of i1' n, with om protoxid and c.t tra e 
of mnno-ane e .... ............. ..... . .. . ........... 56.00 

Alumina ............................................ 2.00 
arbonat of lime ........................ .. . ..... ... 10.00 

:\Iao-n ia 3.50 

100.00 
Givino- 30.20 p r nt. of ir n. 

Thi ore ontain a larg amount of lime, an l will make an x ell nt 
quality of metal, and when roasted the per ntage of m tal will be 
in reased to 45.42 per ent. Specim ns of piC!' iron made from thi 
ore weI' found at the furna e a.nd have every appearance of beinO' 
the best qualit of mill iron. 

"An analy is of th ili ous 'blo k or , O'av the following r -
sult : 

Spe ific o-ravit., 2.r-: 5-2.604. 
Lo by ignition, ,vat r. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.50 
In.olubl ili ate ........ .. . ... . ...... '. . . . . . . . . . . . .. 4.00 

qui x i(le of iron ....... ................ . . . . . ...... 54.7 
Alumiua ................................ ...... ...... 2.50 
1\Iangan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.14 
Lim ............ ....................... .... ...... . . . .12 
1\Iagne in .... ............ ............................ .0 

10 .2 
Giving 38.31 per nt. of iron. 

It wa te t d for sulphur and phosphorou but found n trac . 
Two hundred grain of thi. iIi 'eou are mixed with 50 grain of 
lime tone, were fu ed in a II . ian cru ible, and a button of iron 
wa obtain d that weiO'h d 76 O'rain equal to 3 p r- ·ent. ; ry 
nearly the am result as obtain d b the humid analy i. Th . 
button indi at d a ery good quality of iron sliO'htl. mall abl , and 
C!'av a mi- r . taHin fra ture. Th rat d or w ul i ld fully 
40 p rent. of iron in the bla. t furnace. and on a unt of th 
mano-ane whi h it contain. it is admirably adapted f r th manu­
fa t11r of t I either by th Bessemer pro or in the pnddlino­
furna e. Iron rna fr m thes ores alan will p 011- hort 
prop rtie but b. mixinO' them in tb prop r proportion with th 
r d- h rt p ular and maO'netic or s from Missouri and Lak Su­
p rior a n utral iron may be mad." 
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th 
n t 

of ir n r ar to 

ampl s ::malyz d bow an a -
erao' , iron ' nt nt of 7.6 per ent. Thi four d . not in­
dnd any f the impnriti ._ im h c1iled with th or. In th tabl of 
anal~" j h . amp] mark. ar No.6 and . 11. The compl tc 
H Il':tl ar O'iv n in th table, and th y would b a fair a ra for 
m t of th ki dney or f th ounty. 

BanI, 1\ o. .- Lo at:>d in th 

\' 1')' poron. _ 
!-lho\\'l'; fi r fcrt of or ; it i~ pl'obab]: . ix f t r mol' in thiC'knr,. on 
the uter p. rfh fIr. t ill'ilJing was mad n ar th dO' f thE' le­
po it then two 111 r wer put lown on about 15 ro l' to th outh-
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we t th third about the same distan to the outhea t, an th 
f urth wa n ar h fir t and, as drHl d at an anD'1 , i. e. tIl rill 
was set perp ndi ular to the lop of tbe hill. Th ord r of uc-
e ion of the borinO' would jndic-at that th i po it ,a of mall 

dim en ion and it thinn c1 out 1 a k in th ridO' it rai d with 
the slope of the ridO'. Th dep it pI' hably does n t have a back­
war xt nt of mor than 0 fe t of w rkabl or. Thi. d po it 
would yi ld about 000 ton of ore. It ho". an iron ontent of 
40.36 per nt. In th table of ana]y i the ampl marks are No. 
7 and o. 12. 

A o. 3 Gin innati 01'e.- In th vicinity of th Ii ttl town of in-
innati, in the a tern part f th ount, , th round in many 

plac is profusely overed over with fraa-ment of ore, even on th 
tops and slope of th highe t ridO' . . bout h\ 0 and a half mile 
n rth ast of the t wn i a U. j. • • B. if. marke I 53 f t. TIi 
mark i on a t I pla 'e imbedd d in a larO' pi e of an tone at 
th t p of the ridO'e. Ore i foun 1 at tlli lev], but th l' are no 
workable depo its. 

On the a t id of Oin innati the ore out rops in the hale alonO' 
h id s of the ridO' and th e out rop. follow around the rider 

to the outh of th town and mor or Ie . or i found frinO'Ln er the 
hill to th west and al 0 to the north. The el vation of the town i 
a littl low l' than th urr unding hill. ':)1h I ation mark d on 
a t 1 phon p I by th Rt l' at th turn of th l' ad i. 25 feet. 
Anoth r . . B. 1. at an leva ion of 80 feet i mark 
p t about half a mil outh of in innati at a fork in th roads. 

On th tarlin Huon farm in th . nth" st 11l. of. tion 2 
south of in innati, i to b f01md on id rable ore int rmixed with 
the 'hal. Thi d po it f n reti nary ore ov r. about forty 
a res. It i .. to b foun I in a thi ekn " of more than t n f t in som 
plac s but in no ompactne. that ,vouln. bon. id r I a workabl 
ore. It i . . howe, er v n' int r ting g o]ogical1y. At an elevation 
of 775 f ct a thin bed f very fo . . jlif rou. lim ton 
Above th)' th ore is a n. titll nt f th . hal 
low th ledD' 
fo il 

Depo it· 1\ o. 1.- 0,n Anthony Wmiam. 'land north a. t ',4 ,outh-
a, t ~, ·tion 21, town. hip 7 north. range 4 west i, a I po it with 

an av raO' thi ·kne of fiv ie t flJ1d ha, an x. 0 i ir ntaD' of 250 
fe t. Thi . i. a browl1, hi a-hl~ ;11 , 11 , ore "hieh ow', it oriD'in to 
the :fining f the sandstone with iron from min ral harg d water . 
Three' hill hI . wer put lown n th low ri 19 above the d posit. 



Phtc .""o7"ITI. 

t T
• ,'.13. M., 8:,:1 fret, two nIH1 :t half mill's norl hC':lst of Cincinnati. 

Marking the top of I he highest ridges. \\ t':ltlwr('d fra<rnl('llt' 
of Off' are found Ilt this level. 



'on r tionary ore int rmix d with hal . 

Anoth r view of same deposit. 'tarlinp: Hut!- n Farm, outimf't 
of Cincinnati. 
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A 1'0 th . road 1 an tll r d po it f r d h matite \ hi·h i in 
. mpH. t no h .. uar rna' 1mb dd d in th (·lay. Th x avation 

v r flv f t of tbi. or " 
f vVilliam . 

abov i al 0 found. 
ampi N . 1 wa tak n from th iIi 0 

or and samp] o. wa from th r d h matit depo it but doe 
not in -Iud th -la, and ample mark d No. 10 j from another out­
·rop of th ili d po. it on th onth ast rn point f th hill 
about fort r ds from th :fir t epo it. 

D po it No. 5.- outhv\ e. t Yt. of ction 22 ju tat of th abov 
d I 0 it. i an th r op nin . fr ill whi·h or wa taken in th arly 
day of th iron industr. It i a ntination f the d . it of I' ] 

r but probabl, ontain I -lay. The hill do n t ri to'r at 
h iO'ht abo\ th ore and both d p sit wouli I' quir on th a -
erag about frft n f t of tripping. ampl 0 . 4 and 9 h \V 

th ir n ont nt. 
Depo it l\ o. 6.- 0n th J hn Br au land w f 3tion 9 

town .. hip 7 north, rang 4 \V • t, is a d posit . ili n(' l'U orr 
x . d n tb Quth ide f the ri 0' fa in o' Rinhlancl ('1' el k. 

The deposit i about 40 f et abov ul'alnaO' nd at an el vation f 
600 f t. Tb ma -imum thi ·kne is about 15 f et and it ha a 
frontao' f more han 500 f t but th ba J{ward e ,t nt j mall 
a th rid e i. narr Wen 1 but litt] lra of or i. to b found 
on th oppo it i 1. Th t Dnug w nl prohabl amount to about 
_.') 000 tOll '. A rti a] . dion of th l'idgr \Y uld be a foI­
l ws: 

Th anal 
mark i No.5. 

au<1 l a~' with gIn -it,l materi: 1. ............. 15 ft. 

<1own t (.1' k 

25 ft. 
15 ft. 
:15 ft. 
10 ft. 

I l1tt'llt of :1:2.01 p r - nt. rrh ampl 

·tlon 16 town hip 7 
ravine ar larO' a-

w jghillo hunclr f 
In the tream blow 

and-



Ore outcrop in abandoned roadway southeast of Bloomfield. John 
"Y. Cm\'cn laml; 40 rods from 13. (Jr U. branch of Monon Rail­
r ad. 
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with tbe larger depo its. Sample No. 8 lected spe imens from a 
number of con r tions from this deposit. 

Deposit No. B.- In the outh a t ]! 1, of se tion 4 and the north­
east 14 of se tion 9, south of Sol berry, are found large blocks of 
siliceous iron ore, also some out ropping ledges. This ore has be n 
greatly ov r . timat d. It wa rent], . timat by a prospector 
as containing 500,000 ton of orkable or. Th or j ue to the 
filling and replacing of the sandstone and it i loubtful if thi line 
of deposit 'will prove to be of any pra tical value. 

Analyses.- The am ] tak D f t' anal . . in Greene unt 
were necessarily of hiD'her iron content than the depo its would run 
in mininD'. Many of the ex avations were not made through the 
entire thi kne of the ore and in other pIa the am les , ere 
taken from the leached outcropping fa e . The analy e ar iven 
in the table and ar numbered to orre. pond to the numb rs O'lven 
und r th d pOf'lHf'l. 

A ALYRI '-nR"jEN I~ COUNTY-JRO~ Oltl<:l'l, 

Material Dl'id at 1350 C. 

Mark. -1--102 Fe. CaO p Mn. 

1: :: :: : : : : : 1-.. -.. -.. -~:>-~ :-:~-.I ----: .102 3.94 ,19 .07 0 .20 

.. , . ig: ~9' .. , .. .. i : ~ ., .. , ., ' : ~~~ ' . .. .. .. : ~ . .. .... t ~~~ 3.. .. .. .... 10 .14 
4 ... . .. .. . , .15 
5.. . ... .. .. 16 .87 5. 68 .25 .45') .07 0 .079 
6...... 4.60 6 .10 2 . 0 .479 .27 0 .61.5 
7 .. . .... " , ......... .. 

9::::::::: :':::::::::: :: 
tt:::: :: ::/.: ::: y:~: 

:: ::::::::: :':::: ::: ::::l::::::: ::: :::::::::::: ::: :::'::: :: 
~ :~ ...... .. :ii· ::: ........ "':::.:::::: :: ' :::: 

-' 

1\1' RTIN COUNTY. 

By .T. "\iV. B EEDE A I D ,W". >..: HA NO . 

The work of "'ploitinO' the 'Iartin , uot. iron or :6 Ii wa a-
ompli. b d during the fall of ] 905 , and th wint rand f'lpring or 

1906 for the hi ago, Indianapoll & E, an vin Railroad ompany, 
who de ir d to know the r . our of th ounty and to 1 t rmin(' 
a to the f asihility and ad i, abjIit, ' of op ninO' up ot'P min . in that 
ection. [u h work wa don in 10catinO' th out raps of or d ­

po its uttjn of verti al fa e an i drjvinO' ntrie into the de­
posits, and 1n diamond re r:il1jnO' to d t rmin th xtent of tb 
are in th hill . . 



Plat XX r. 

D po it Ko. 7. 01 raNine. 

D posit o. 7. LedO'e ofJ placed sandstone with kidney ore overlying. 
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Thi, ompany deserves great credit for generously placing all 
the inf rmati n, gained at an xp ns of thou ands of dollars, at 
ur di po. al without omp nation or l' er ation. W de ire to 
xpr . . onr gratitn > to th m f I' thi 

Lo ation and G ology.- 1\[artin 
.. trip of t 'r'tor, in th ou1hw t rn 
mum 1 1l0'th fr m n rth t uth i._ 2 mil I' .ate. t width 
j 13 mile. . It is bounded on tbe north by I' n, Oll the a t by 
Lc WI' ne and Or" DO' , on th .outh by Duboi and on the west by 
Davi unty. 

urfa C TO 1\8 f the unty ar of hree s parat g ological 
oal lVf a. nre. and Man.·fi Id and. ton of th 

n ry j l'UO'cJ'cd and pietur qu ani! cannot b x lied 
in th tat. 'Th urfa f j a thor0110'bl, di t d plat au. Th 
hi11 ri e from one hundred and fifty to thr e hundred feet or mol" 
in h ight and in many ea have almo t pI' ipitou sides. 

'] h Ea t Fork of Whit Ri er m and I' in a. uthwestern our 
ounty :lnd with it main ributarie Boggs and In han 

on th no,tll and Beaver r k and Lo t River on th 
1h drainao'e s t m of th ount" with th ex-

ption trell n rth rn n 1. wbleh 1. :train d by Fur'-
'r('{'k into tb W t Fork of Whit Riv r. Tb Ea t Fork and 

it. triblltari hi f ao' nt in producinO' th trikinO' 
tOl ographi a1 f atur . Th w 1'k of th stl' am 1n thi~ ar a was 
n v r arr t d by th invasion of an i(' heet, th 1" fore the ount, 
Ita an th chara tf'rj ti r1.lg'0'E'cln . . of unO'laeiated reO'ions. outh 
and a t of th river th olnty i mol' ruO'O' than that portion 
to t.hr north of the l'iv r. sin e the :Mansneld an 1 tone is mol' 
111H iv . and probably thi 'k r. 

Th mineral re80111' 'es of the county con i t of coal iron lim­
:-; I'on and snncl. t nand. ha]. Th oal i. thin-b ddf'cl, hnt i. of 
:t fair!, !-C0ol1 grn(l , hut 011 acC'ount of the cliffi('nlt, of millln?, it 
1. f ]ittlt llllpOl'talH' x('ept for 1 al u . The lim ton and 
. all ton ar not of . uffi i nt valu a buildinO' t n to xp tan, 

l25J 
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exten ive u e to b made of th m f r that purpo e. Th rare ex-
ten ive b of hal, but th y hay not b en eveloped. 

The I ron Or .- 'Ih iron or ar a of :Martin ount rank fir. t 
in the tate. In the shales of the coal m asure and D ar the ba e 
of the and to v rl inO' the IIur n lime tone are found on. id­
rable d po it of iron ore. The 'urr n of iron in the val 
m a ur i in many r pe t lik that of oal. Lik oal it i 
found in am arying in thi kn fr lD t h fradi n of an in h 
t forty or flft f t or e n mor. Lik oal the thi ker seams 
ar apt b 1 . pur from th nc of la etc. The v in. f 

f gr at t ri hn" ar eldom than thr e or four feet in 
thi 1m The r d po. it ar similar to al in that they 
are often r p at d in the same . tion and that th y ar u ually 
und rlain b

v 
mor or 1 lay r hal. 

All the la of or mentjon d in th introdu tion on the In-
diana ore fi lds ar fund in thi ounty in a greater or 1 ss degree. 
Th fir trIa. . in th ord r of their abundance ar arbon ate 
hematite, . l1meston and. anru tone or. Th kidney or on retion­
aI', r i' v ry plentifuL but it b 10n!!S chi fly to th carbonate 

Plale XXVII. 

Looking nor h from th Pinnaclc, nhoal ,Ind. I. howing the \I\Thite Riv r 
alley and Lh iron:bcaring bills in t,h background. 
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la. th with th thin out r ('oatiu f 

localiti . Th ir n 

workabl 1 ns 

to carry from n to f ur 

T at l' part of the dev lop­
.ount., or fi]d \Y >re 
T. EYan. vill l~ailr ad. 

th ar 

fl' m th r out­
and in oth r ca. (\ 
of th drlll hol e. 

In a h box wa pIa dad scription a . h Wl1 h I W 

samp] s for anal lS w re again tak n th y oull b properly 
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or in rd r that per. on illt l' t 1 might com par th 
1 0', or liaO'ram f the hOl'i ng with th eol''' an 1 d't 1'111i.o th 
hara·t r of th . tl'ata anI th r o'ulal'it. f tIl f fmatioll a th J 

o urred in th vari u 1 -al iti . 'rh 100' of th b rino' a10 ac-
ompany tbi r port an 1 from th m it will b . n that th f rma-

tio)] are r irregular and brok n mil that \ hich \ foun 1 in 
one bol ~ight 1)e mi. inO' altog th r in a boring only a littl 
tanc'e awa.. n thi. a ount it "a. impo ible to rr late th 100' 

of th boring ov r an lar 'e ar a. 
Bhmk to b . fill d and placed in re drill bo es \ ith ach of th 

f:lection. of ore or other eor t b av d: 

MPLE l!' ORE 

Tillc n nt d ptb of ............ .. .. f t n .... . ....... ,1 6. 
Ji'l'ODl ]n ncl f .................. ........... .. . .. . .... ... . . 
In ............ ......... . .. .... .. . ... .......... ...... . ... . . 
Of. tion .. .. .. ..... .... Town .......... , RanO'e ......... . 
Count. f.. . . . . . . . . . . . . . . . . . . .. tate of Indiana. 
rro. p ct II Ie ..... " drilled by ........................... . 
SbiPl d ...... , . . ,................ ....... .. .. .... . ... 1900. 

Ele ation .- rrh 1 vation f th 
f 

minor 1 at] n in vari. u part. 
t r r ac1ing . 

upt. 

Wh n th levation of the ba e or top of an out r p wa. known 
and also th urfa e levation at the point wh r drillin w re 
made th dip of the . trata ould r adil. b timat au 1 th pr b­
abl c1 pth to wh; 11 tIl bring mu t b mad c uld also b asc r­
tain d. 

l\lIany of th 1 vati D' an 1 b n·h mark. ar .0 marked that 
th y may rna. b us d in th futur for y ar. H n th Ii. t of 
th m r imp rtant p lut j O'i.v 11 b 1 \. Th . point ar 1 at d 
in . u h a wa. that th an b a ily found and will b f alue to 
p r on doinO' 0' log; al r . ear h or to mi.n ral inv f:ltiO'at r or 
p r.onf:l wi hing t d t rmin th el vation of . nrroundinO' pint 
for oth r purpo. 
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L I."1' Ii' ELE\ .\.'1'10 ~ A D BEN H L\[~K ' 1 

I JDlA ~1\. 

LAR'I'IN '0 'l'Y 

overnm nt B. M. on wilJdow ill of court hous, hoals, Incl. 
52:3 feet. 

outh a t Tn r ri r bridg. El . 4 2.71. 
Iron t p corn I' f ld N W offi . Ele. 504.40. 
In Halbert township, north and a t of hoal: Shirle Or 

Op nlnO'. Ele. 623.51 107 fee outhw t of pe on gum tree; B . 
~L 624. 1 nail in root of same tree. 

Top of ridg on ast lifton lin . El. 732.05. herry tr e 15 
feet south a t of ; B. J\L 7 1.61 nail in ro t of am tre . 

Iron bridg at lelvins-Shoal -,Villow Vall 1 ik ; B. 1\I. 4: 2.13 
. outhwe t orner bridge. 

o. 15. EI. 72 .5 , on oak tree f et northeast of hole; B. 
M. 729.05, nail in root of arne tree. 

Ritter prinO'. Ele. 67 .4b, eros on ton, 1. mark d on fenc . 
Ba. of lund. p nino' 1 o. 1. EI. 6RO.56 mark on tone. 
Fir t ben h from top of l\fun Ie Hill. Ele. 686.45, marked on 

.tump. 
'fOI of lund y Hill. Ele. 720. 7 mark d on tum 40 feet 

north; B . Nt. 71 .04 nail in root of arne stump. 
Top of Thompson Hill. Ele. 7 <.J1.99 marked on hickory tr e 

12 Ie t outh; B. M. 721.47 nail in root of same' tr e. 
Thomp on Op nin o. 14. BI . 674.7 marked on P plar tr 

50 I et outhw st openin'; B. M . 681.56, nail in root of arne tr e. 
Rad liffe hoolhou. Ele. 6 3.32, marked on uth a t corn r 

. ho lhou . B. lVI. 6 2.04 marked n ston outh ast orner s hoo1-
hou e. 

I KniO'ht's barn. EI . 731.21 marked on barn . 
TO\r mail box. 11. 693.0 , mark d on po t . 
In olumbia Town hip outh of Shoals : 
B rinO' No. 1 . E1e. 77 .02, mark d on Persimmon tr e 110 

fe t east · B. I. 774.05 nail in root of arne tree. 
BorinO' No. 1. E le. 674.62, mark d on tump 75 feet outhw t· 

B. ~1. 673.41 nail in root of arne tump. 
BorinO' o. 2. El . 712.71 marked on oak tre 50 f t outh of 

h Ie; B. M. 708.30 nail in root of sam tree. 
BorinO' No.3. E le. 723.38 marked on aRh tr e 75 fe t north at; 

B. 1. 722.02 nail in ro t of arne tree . 
Boring N . 4. E l . 612.09 marked on hiek ry tre 50 f t w t· 

B. 1\1. 587.94, oak tr e 200 feet south of hI . 
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Boring o. 5. El. 592.6 ,mark on oak tre 50 feet outh­
ea t; 13. lVI. 5 7. (4 nail in root of ame tree. 

Ba e Horner Op nin; No.6. El. 547.25, marked on post at 
opening; B. . 5 7.94, ak tr e 1::0 f t w t of opening. 

Boring .. El. 6 2.74, mark <l on walnut tree 30 feet west. 
Gammon I oint, above opening No. 11. El. 6 2.34, marked on 

old stump 25 f t north; B. M. 6 2. 9, nail in root of ame stump. 
Boring o. 6. Ele. 662.24, marked on old nag 170 feet northeast 

of point; B. l\I. 659.94, nail in root of ame snag. 
Albright Point. Ele. 664.97, mark d on tump. 
Boring o. 7. Ele. 600.90, marked on stump 12 feet we t; B. M. 

601.66, nail in root of same tump. 
Ma'rtin County Blast P'urnace.-About 1 70 P ople b ame in­

terested in the iron or of the county and they mployed Robert 
ale Owen, g loo'i t, to inve tigat an report on th iron or d­

po its. This led to the organization of an or mining and smeltino 
ompany. It m t with varion: diffi ulti ,and during its existen e 

wa operat d und l' a half dozen nam ,but during h mo t in­
tere ting and suc essful da it was known a the' Nelson Fur­
nace Company." When working at its be t, about 1 73, several 
hundred men were employed, many of them. among the hills mining 
the ore and others makina' coke. The furnace wa 10 ated a little 
more than half a -mile east of hoals, and th thri ing little town 
that prang up around the furnace wa in orporat d under the 
name of Ironton, but when the furnace cea ed operation the town 
rapidly declined and all that remains today, as an be seen from 
the B. & O. S. W. Railroad, are heap of inder about th 103ation 
of the old furna e and on the oppo ite ide houses empty and rle­
serted. The product of this furnace was called "the meri 'lan 
Scotch Pig," and with the Hanging 11,0ck" made at Ironton 
Ohio, wa l' O'ar led a the n are t meri an approa h t the pop­
ular "S otch Iron." 

Tbe furna \Va op rat d un ~ r rli uraO'ing ondition. Th 
railroad, th n under th managem nt f the old O. & lVI., was op­
pressive in th ex i e fr i ht rat hara' d. The r ult of the 
railroad' p Ii y was failure of th 1ron ompany. 1"'he ompany 
found it 11 sary to redu e. p n . and in doing a $2,500 
superintendent was dis har ed and repla ed with a $50-a-month­
man, who wa inex ri n d and during the fir t IY ek after b· 
took charge h 1 t tb furna e hill and there was an a cumulation 
of gases whi h au d an xplo in, hich entirely de troyed the 
plant. 



Plate XXVIII. 

:Martin County Blast Furnace after it ceased operation. 
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Some lVt:isouri Iron Mountain ore wa mixed with the siliceous 
nativ re and by thi. pro e a n utral iron of excellent quality 
\Va pr due d. N t nly \Va th iron put on th mark t in form r 

ar .J. B. Loyd e r tary of th old iron 
ra1 arloads of the or 1 ft lyinO' about th 

11 furnae , t th lob Iron Company at Ja k on hi. Mr. 
L yd ha. a 1 tter whi('h .fr. ,randall pr ident of th hi Offi-

wrot - to him 11 ' rninO' th Tartin ount or. 'Th ore 
r.v ati . fa toril. It melted a il. and mad th b st 

rla , of high sHi c n iron and we are 1'y mnch pl ea ed with it all 
th V\ a thr uD'h. The ore ill d t vary in ri -hn s but on th 
\Vh] th . ri ld was very fair.' This letter indi ates th d irabil­
ity f th or from a omm rial point of "\ i w. 

'Vh n the furna(' as d op rati n thing, were ju. t in pr para-
ti n f r xt n. lve minin O' in Martin and a Ijoining' ('ounti . 

\\ d po it had b n op n d and more m n nO'a d to talc out 
th or , but vvHh the failur all th work d lin an th intere t 
wa not ao'ain r viv 1 untjl within the la t f ew ar durinO' whi h 
tim on id rabl m n y ha be n .. p n led in inv . tlO'ation and 
d v lopm nt. 

Th foll win ,:-, fr m th r port of PI' f. E. T. Cox on the iron 
or of :l\1artin ount,. i h l' opi cl f l' omparison of anal. i 
]0 ation of depo it value and use of the ore and th oriO'in of 
d 0 it . 

" ear th jnn tion of the mil1 tone grit ",'ith the lov er arbon­
iferom:; lim t ne, th r i more or les. i1' n re thrOl.lO'hout th 

unty. G n rall, . it is a siJic ou h. drate 1 oxide, whi h Ii in 
po k t.. or 10 a1 b d , often of gr at xtent; but there ar som 
10 aliti s wher an earth~' carbonat of ir n 1. found in am. that 
val': fr m a f '" in h . to ix fe t in thi kn thouO'h. u. nally. 
wher> attaining th gor ate t thi('l ~ne it is mix d with mor r 
1 • . , ilex. No effort ha. b n mad to pr p rly op n ithE'r th iron 
or h dR. or seams of ('oal in ~IIartin ount,' ron. eqn ntly. I fund 
it iiffi 'nIt t pronoun ,wHh any lcgrr of - rtainty n th tru 
commer ia1 valu of th min rals. s n und r f) gr at a disadvan­
tage. T pi k i.nto a Fi am of ore r coal, thl' 11O'h th up rin­
'umhent arth and ro·Ie \\'jth a common geoloO'ical hammer ldom 
rnabl e. one to se thE' . tratnrn in .0 favorahlr a light, as wher a 
1 an verti -al fa('(' i .. hO\ n. b) proper ('x('avation. 

" n 'fro St v 11 . 'land. e tion ]. town. hip 8. 1'( ng(' 8. n "<lr th 
tOl of a hill, hy thr hasr of \\ hi r-h 1'1111S thr Ohio and fiR'is, ippi 
Railroad ther i. a ilepo. it of iron ore fnIly thirty feet thi k ano 



Plate XXIX 

Ruin of th Martin ounty Bia t Ii urnace a it appears today. 

l4ilic ou Iron-Ore outcrop alono- road· ide in amp on s Hollow, 
outll of 'hoals. Tili material ha been u ed for road metal. 
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half an aer in ar a, whi h ontain a larg pI" nt. of m tal, but 
is al 0 quite ili eous, it ha a reddi h brown lor and ontain 
band: of a gray teel 0101'. 1'he ore lies in regular stratified blocks, 
as though the onglomerate an tone had been m tamorpho ed, or 
hanged by displacement, into an ore of iron. 

" halybeate wat rs may have b en hiefly in strum ntal in brin -
ing about the onver ion of the andston to ore, a prings of thi: 
water are quite common at the base of the millstone grit. 

"Spe imens of thi or . weI' tak n for analy i and aft l' ru hin 0' 

equal portions from thre varie ie and th n r du ing th m to an 
impalpable powd 1', a welo'h d portion of th mix d or s gav : 

• TO . ]. 

Insoluble ilicat. . ................. . .. . ......... . ... 27.0 
l!'en'ic oxide ..................................... .. . 66.40 
Alumina . .. . ......... . .. . . . . ............ . .... . ... .. . 1.10 
Pbo pboric a id . . ' ........ . .... . ... . .. ... .... .. . . .. . . tra e 
Sulp11ur ... . . . ................... . .. . . . .. . .... . .. . . . . trace 
Lime . ..... . .................... . .. . .. .. .. . . ... . . .... tra e 

The yield of metal i qual to 44.4 per cent. 
Similar d po its of iIi eOllS ore are en on ti n 15 and 16, 

townshi p 3 range 3. 
Two vari ti ,whi h r pI' ent the larO' r portion f the ore bed, 

were tak<:n' for ana]y i and O'av the followiuO': 
o. 2, limonit ; color, r ddi. h brown; ontaining small aviti 

fill d with d ompo d ore and 'la ; running through the mass ar 
streaks of steel gray orc 'with gli tening pe k of quartz : 

No.2. 

Moi ture dri d at 212 0 E'............................. J .2-4: 
Ignited to brifTut r d 11 at, lost. . . . . . . . . . . . . . . . . . . . . . .. 6.56 

iIi n. and iIi i acid ................................. ~ .GO 
F ITic oxide ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 54.45 
Alumina ................... ... . ..................... 7.20 
Phosphori a id ........... . ........... . .. . .. . ...... trace 
Sulphur ......... . ............. . .............. . ..... trac 
Lime, magne in. n.nd los. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.95 

JOO.OO 
No.3. 

Color: Dnrl{ brown, mottled with pink. 
Moi ture. dri d at 212 0 F.............. . . . . . . . . . . . . . .. 1.00 
Ignited to bright r d 11 at, 10 t. . . . . . . . . . . . . . . . . . . . . . . . . .00 
Insolubl 'i li 'ate .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. 0 
Ferric oxid 49.95 
Alumina .... ....................... ................. 2.12 
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1'he ferri o. id equal 34..96 per nt. f m tal. The roasted 
ore will ive about 38.41 p r nt. of metal. 

TO . 4 ontain. t mu h sill a to be worked with ad antage in 
t h bl t furnace . 

. 1 2 and 3, th u h ntainin a larg amount of sili a, are 
quit ri h in iron and alumina and it i my opinion that they will 
work v ry well in the bla t furna e p iaIly when mixed with a 
mall proportion f h matit or. The m tal will b hard and well 

adapted for rails. . 
On ection 14 an I 2 re tin o' on the hale, forming the roof 

of th oal in lVr un on. Ridg) i a be I of iIi eous iron ore two 
feet thi 'k. 

No.5. 

Mol ture. dried at 2120 F. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.00 
Ignited to bright red heat, 10 t. . . . . . . . . . . . . . . . . . . . . . .. 9.11 
In oluble ilica and silicic a ·id ....................... 32.35 
Ferric oxide ................. . ......... . ........... . :-3.00 
Lime, mflgn in, and 10 1.54 

100.00 

Th f r1'i oxide qual 37.10 p r nt. f metal. 
If roasted thi or will yield over J1 p l' ent. of iron but con­

tain too mu h iIi a to be worked alone. 
Th re i a four-inch lay r of bituminous ironstone that is very 

rich in iron, a may be n b the partial anal i. h re given: 

No.6. 

:MoL ture, dri d ;It ~ 1:2 0 F. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1. 
Ignit d to bri"h r 1 hent, I t ................. . ...... 2 .00 
In olubl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7.00 
I!'erric oxid .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.50 
Sulphur .. .. . .... ....... .. . ..................... ..... trace 
Pho. fIb ru . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. trac 

oxid j . Iual to 42.35 pre ilt. of iron. 
thi ore will yi Id about 60 p r . nt. of metal. A 

p rtion f th 2 .00 pre nt. _'pellrfl b~r jo'nition i bitulTI n. In 
m ret it r . mbl .' th . lrhl'at 1 blac1'-ban:l. r -M h -

ton of Airdrie, Scotland. 
In th blui h 0Tay hal rlyinO' the top oal in amp on' 

Hill h r are a numb r f i1'r gular band f lay iron ore; a 
similar ore is en in th shale whi h ov rlj th low r 'oal seam. 
At many plac s wher th oal ha b n p n d and where ex-
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po d in \Va he in th hillsid a 'on id rabl luantity wa also 
n in th road 1 adinD" to Bak r' outh of Sampson's hill, and 'at 

hio and Ii i ' ippi Railroa 1. 1h ub­
i t to he a good r : 

Xo. 7. 

)Ioi ture d1'i d at 212 0 
; ........ ......... ............ 1.15 

Ignit d to bright l' d 11 nt, 1 t ..... . ............. ····. 24.05 
In olublc ' iIi at,' . ................ .. ......... .... ... .00 

U • U 

G.O 

100.00 

Th f rri ' xide i lual to 4_ p r . nt. of m tal and this ore 
aft r roa tinD" will ri ld 56 p rent. 

On e tion and] 0 t Wl1. hip 4 ranD" 3, 1 InO' about thirt f et 
abov the low l' rarbonif rous lime tone, th l' i a b d of iron ton 
whi h i wh r I aw it xpo ed fonr fe t thick, ample. from 
four I art of th b d v\ re tak n for anal. an 1 tb r nIt is 
h r giv n: 

o. . Lower stratum: O'r ni h ra or. About half a pound 
of th ore wa in an iron mortar, and th mall quantity 
r quir d for anal. T. i wa tak n tb r from an 1 r du d to an im­
palable powd r in an aO'at mortar b. \Vhi h m an a od av raO' 
\Va se ur d: 

Pho pho1'i<: tl 'lll, und t l'luin d. 

o. 9.-LowE'r portion f th middl m rob r. 

1.40 
22.80 
J •• 00 
55.60 
5.60 

.90 

99.30 

l\Ioistur , 11'i d at 21- 0 F. . . . . . . . . . . . . . . . . . . . . . . . . . . .. R.OO 

Lime. magne ' in and 10,' 

1 .50 
2 .. 00 
59.65 

2 .• 0 
tra 

J.15 



· 1 .- I P r I rtion of mi Idl part. 

l\I i tUl' . d1'i d at 212 0 F ... " .. .. .. .. .. .. .. .. . . . . . . .. 3.00 
I"'nit d to I l'ight l' d hNIt. 10. t. . . .. . . . . .. .. .. . . . . . . . . . . .00 
]u,'olulll .. iii 'nte' ... .. ..... .. ....... .. .... . .. . . .. ... 37.75 
1;' rri oxic1 (qual 3:3. ':~ P l' cent. metal) . . ... ... . ... . . 4 . 5 
Alumina ................... . ........ . .. . . . ... .. ... .. 1.15 
PJloF:pbori' a 'W ................... . ........ . .. .. ... . tra 
Lilll , m[t'Tll sia, find 1 s . . " ......... . ..... , " .. " ... . 

100. 

1:\0. ] l.- pper tratnm four jnrh . t hi -k at the rop . 

Moistul' dried at ~1:" 0 F. . ... . ... ...... . . ...... .. .. .. .30 
10'1lit d to IJri"ht l' II 1.1 'at, lost . . . ...... ... ....... .. . .. :... . 0 

F nit xid (qual to :~7 .f_ pe l' . nt. 11l tal . . . . . .. .. .. . 
Ph plJori acid............... . ................ . .... trace 

uJpbul'i a 'id ........... . .. . ... ... . . . . ...... . . .. .. . tra e 
Liwe, lila"'u ia and 10', . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. D.10 

100.00 

397 

]1' m the ab f ir n fr m the or ' 
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at and quite a flourishing manufactur-

L 
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ing t wn 'ntainillp-' mill for utting ta and h adin pok ) 
hu b . and axe-handle factorie) aw mill ) planing mills and pot­
t ri .)) 

TIlE IRO 0 RE DEPosrrs. 

Th ir n 01' de 0 it of 1artin ount Ji in two mai di trict 
n outh of hoal) th oth r to th north a t. It ha been the 

0' n ral impr . i n that the r aion t th south is the hief or 
fi Id f th ounty. u h would app ar to be true in traveling 
v r the ounty in e th I' are numerous out rop and the frag­

ment of th or, or "fioat r ))) ar di tribut d 0 r a. wide area. 
The out r p in the north a tern fi Id ar not 0 numerous, but 
are on the a raO'e rou h thi·k r and have greater p r istency 
throuO'h th hill. 

The chief d po i of ea ·h field" HI be tak n up and briefly de-
'ribed. 'fh ord I' of numbering i. that in whi h th amples for 

anal i w r tal n fr In the deposit at th fir t and the e num­
b r. will b D. 1 throughout in r f rrinO' to th depo its and the 
table of anal i. 

(a) The 'outhent, Field. 

Th ar a outh of • hoals ontain many mall ore bodi ) 10 ated 
largel" in th vi inity of " oal Roll w. ) There ar two Jin. of 

it' l with an <tv r 0' diff ren in 1 ation of about 40 fe t. 
Th d po it are "10 al po k t "and ar not continuou in work­
abl:l thi -1m 1he d po it \\ill b poken of a th upper and 
lower or . 

01Jening ~ o. 1.- Lo ated on the J. A . 
. \V. J4, . E. 1;':;. ti n 6 town. hip 2 ., ranO' \V. El vation 

642 fe t, al> nt 90 f t abov drainacr. This lepo it i. on th point 
of a hill "ith thr ide xpo . I i a hi h O'rad 'arbonat or 

Th re is a th in cov rin 0' of clay ov I' this 
o a ionaH" in it. Thi or is from 4 to 

6 f t tbi k and ov r bout 60000 qual' f t and ontain 
15 000 ton. . Thi. will pr bably b best ur d b, r rammincr. It 
an b put J1 th ar at a low o. t. Thr e ampl fr m near tIl 

. nrfac av tIl foIl wing av rag analy. i . 

10.:-0 
16. 0 
39.63 

luminum .......................................... 4.70 
F rric oxid .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 56.6_ 
Liule ( aO)........................................ . 5 
Pllosph I'u. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
~Iangan . ' ........................... .. ... ........... 1.02 



Plate XXX. 

Op ninCT No. - , local d on F. ~f. F !ton land. Maximum thick­
n s sh: r t. 

pcnina No.6. Op nina or outcrop in onl r (, cui a Y('rLicul rnce. 
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About 50 feet below the above depo. i.t is a thin depo. it of th 
lower or , aDd aloDO' the ri i e f r me di tan to th a t a hiO'hl. 
iIi ous or two to thr e feet thi k out rop in v ral plat: . 

Opening No. 5.-Located on F. M. F lton's land cent r . W. 
14 S. w. It4 Sec. ,T. 2, Rr. 3 W. Elevation 642 feet 10 feet 
abov drainag. The ore is brown on face but i blue arbonate 
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within, om f it ontaining 0 mu 'h bituminous matter that it i 
almost black. 

This ore bed ha a frontage of 300 feet and a maximum thicknes 
of 6 fect and in pro. pe thole .l o. , 20 f t outheast of the open­
iner th or wa ho\vn to b 10 in he in thi kne s. Consid ring th 
ba kward ext en ion at 200 f et gives thi bed an average thickness 
of 4 feet of available ore, with a tonnage of 20,000 tons. The aver ­
ag analysi is a follows : 

'Vater ... . .... . . . ..... ... ............. . ... .. ..... ... 9.20 
j Ii on ...... .... .. ................. .. . . . ..... .. .... 19.40 

Metulli il' n . .. . .. . . .. . .. . ... . . . ... . . . .............. 36.95 
AluminUlll . ......... . .......... . . .................... 5.84 
lP l'l'i oxide ................... ...................... 51.51 
Lilne ... ... . . .... ..... .. . ..... ..... .. ....... ..... ... 3.46 
Pho ·plloru. ......... .. ..... . .......... . . . .. .. .... ... .52 

ulphul' . .. ........ . ... ..... . . .. . . .. .. .. ... .......... .240 
~Ian""al1e e ............... . . . ............ .. . .. .. ..... .267 

Thi ore may b easily mined and for loading in the cars would 
requir a slight hoi t. A workable vein of oal li 15 feet above 
this ore. 

Opening 't\TO. 6.- Thi d .po it i 10 ated on the arah ITorn r 
land, outhwe t orner N. W. Y<t, S. w. 14, S .17, T. 2 N., R. 3 W. 
The d po it i of tIl low r re and Ii about 40 f et abo drainaer . 
Th elevation at th ba e of the or is 547.25 f t. Th main bo y 
of the ore Ii s dir ctly on the lime tone and ha repla ed and filled 
the limestone to a d pth of about two feet. The ore ha a maximum 
thickn of ] 2 f t with au avera ere workable thi ·lm of ix f t 
or more. Th frontaere i at 1 a t 500 f et and it ext nels backward 
into the hill 225 feet to prospe thole o. 5 where tb drill p n -
trated t" 0 f et of it mo tl of the lim tone ari ty. This hoI at 
the urfa ha an levation of 592.6 feet. lYror or Ie s brok n 
iIi ous and shaly ore wa pas ed through aerO'r atin a thi kne 
f from four to fiv feet but n a ount of wide partinO' and the 

low O'rade of the or it i not of workable value. 
Along th out rop of the lower depo it a verti al fa e was cut 

more than 75 f t in I mrth and ba kward to th maximum thi k­
n . s, and then from thi verti al fa e an ntr;v wa driv n for about 
15 f t howin 0' th ore to be of the am 0' n ral hara t l' 

throuerhout. It i far ddi h brown 'oIor and b om .omewhat 
mottl d wh n expo d to th w ather. Th d po it would yield 
at lea t 56 000 ton of ore. S v ral analyses were made of this or 



Plate L-X:XI. 

ntry Irivcn backward 

Deposit o. 6. f::viulwn thickn ' of 12 f t on v rtical fae . 
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and ar alV n jn th ta 1. Th av ra n.naly i of whi h is a 
foJ]ows: 

Water 
ilicon 

D.20 
20. 5 

Uetallic iron .......................... .............. D.74 
Aluminulll ...... . ................. ............... ", 7,67 
F rric oxide ' .. , .. ,., ....... , . ............. "., . , .. ,. 56.75 
Lim (a .......... , .. ... ... .. . . ................. 6. 1 

bo phoru. (1') .... " ...... . , ........... , .. , .. . , .... , .751 
Sulphur .... , ........ ,............................... .081 
]\IUD ane'e ........ . .. ..... ................... .. ..... .880 

The 0 t of rem in o' this ore would be ry low. At the maxi­
mum thi Ime th r 'woull b v ry littl trippin. nd farther 
ba k it ha a an tOll roof from under \ hi h it ould b mined. 
Th re is ample room for tra ·kag . below, and the ore all be dumped 

ir tl into ar. from above. 
Drjll hoI No.4 200 f et north of o. 5 did not trik the ore 

as was al 0 th a e in hole No.2 100 rods northwe t of openin a 

N . 6 and at the gl' ate, t lrvation of the ridge. 
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Opening "t{o. 7.- II. A.. tepb D. ' land N. E. lU, N. E. :14, N. E . 
. , R. 3 W. Th' i a mall depo it in the upper 

l' lev at jon 6 0.6OJ f t. Th thi kn (. t th fa i four fe t and 
ha a fr nta' of 250 feet, but doe not xt nd but a short distance 
into th hill. rill h I No.1, 225 f et to tb northea t, how only 
hI' or four thin bands of th ore a. parting in two fe t of shale. 

Th ample anal zed show an iron ontent of 38.82. 
Opening No . .- On th arah Horner land northea torn r 

S. vV. 14 S. w. 14 Sec. 17 '1'. 2, R. 3 W. Elevation 545 fe t. 

A.bout 40 f et above drainaO'e. '1'h ore is brown and rna iv. rrh r 
i a b d of or in th lim tone whi h it i diffi 'ult to estimat . 
There is an outcrop of ov r ten f et of it and it e ms to have a 
O'ood frontaO'e bat has little ba kward extension. Boring o. 7 
howed onl, two in h . of ore in the top of th lim tone. It i 

located in th 24-foot la, ' r of limeston whi h would be us d as 
flux and wbi h und rlie openings No. 6 and No.9. It is high in 
jron but also biO'h in phosphorus. However, it could be mixed 
with the sand or fr m the oth r depo it in mall quantitie and 
th entire amount present utilized. An timat of 000 or 10,000 
tons will probably over this deposit. It with the flux, an b 
dumped dir tly into the ar at a very low 0 t. Th av raO'e 
an alysis is: 





Bldck ShdLe. 
'W / th. - O"' I!.- llJmp~ 
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\\ at('r ........................................... . .. G.50 
• iIi '011 .............................................. 11.20 
~I talli' irOll ....................................... . -1 .1": .... 
A.luuliua .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 
Lim ( a ) ................... . ...... . .... . .... .. .. . 2.91 
Phosphoru' ............................. . ........... . 1.00 
:J\fangnne-'e .. .. ........ . ........ . .. . ..... .. . . ....... . 3.96 

The orig'in of thj r i u in part t th fillin o' of cavitie In 

the lim ton but hi fly to r pIa ment. 

Opening No. 9.- L cat d on th 'Vm. lIorn r land in N. W. 1,4, 
N. W. 14, e. 20, T. 2 .... R. 3 V\. Elevation at ba e 560 f t j 
about 50 f t ab v drainaO'e. The ore i · br wn n the out r part 
but larg I arb nate \\ithin. ...~ n ntry w driv n into th u po it 
for several f t. 'l'he or body has a front thi kn s. of ev n f t, 
with an av raO'e thi kn of over f ur f et f workabl or a. far 
as inv stigat d. Th xa text nt of the deposit into the hill wa 
not d termin d b, driWng but 200 feet is a con rvativ timat . 
It lat ral extent j at lea t 00 feet and alon 0' thi lin , veral 
mall op ninO' \\ re mad . howinO' the or to be of th am qualit. r. 

The d posit ontains 53.000 tons of or a. ily a e ibl. bout 
forty f t abov thi. deposit j. anoth r with a maximum thi 1m s 
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of four feet and thi would !Sreatly in rease the tonnage at this 
pIa The averaO'e anal. 1. 1 a follow : 

'Wat l' 8.50 
• ili 'il ........ .. . . . .... ... .. . ........... .. . .......... 22.47 
::\1 talli iron ............................... .. .... .. . 41.63 
Aluminum .......................................... 7.11 
F('tTi oxid .................................... ..... 5D.47 
TJilll ... '" .... . ............................ '" ..... J.40 
• ulphul' ........ ... . .. ....... .. ...................... .754 
Pbo phoru' . .. ... .. ...... ....... .. . ......... ...... .. . 22 
1\ [nnganeR ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .lD2 



Plate XX II. 

ut through D po it No.6. howing entire workable thickne s of 
or. Bottom of cut is limestone. 
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Th iron ontent f th analy es an d th 
'hould b in 'rea inO' 
iron-b aring hal at th 
ont nt of th thi 'lm 

ti s a cordingly. 

in both 

giv n abov 

41J 

Op ning 1\ o. lO.- Locate on th Phillip ammon land, north 
ide . W. 1~ N. w. 14, e. 17 T. 2 N., R. W. Elevation 645 

feet. Thi d po it w'a open d in the roa id j t outh and 
below the Gammon al min. The ore i band d and on retion­
ary and i intermix d wjth lay. 'rhe d posit i about fiv f et in 
thi kne and ord r th do' of the hi.ll for onsiderable di -
tan e. The tonnao would be hard to e timate but a large amount 
of ore could b tak n out at a mall ost by hand mininO'. 

Opening No . . 11.-Phillip Gamm n land, central . E. J,i,d, . W. 
1AJ s c. ,T. 2 ., R. 3 W. Elevati n' 645 feet. This opening i 
40 rods N. W. of o. 10 and i si.milar to it in er r pe t . o. 
11 i 60 r outh a. t f 0)) .ning o. 5. j oring o. n a 
line b twe n the two openin 0' • 

The opening Ii ju t abov drainage lev 1. 
Opening No. 12.- n the ~ t wart farm, . E. lib, . E. 1,I.l 

5, T. 2 N., R. 3 W. El vatio 625 f t; 10 f et above drainage. 
This deposit ha a frontaO'e of 400 f t and xtends ba k fr m the 
face at 1 a t 250 feet and ha. a maximum thi kne of 9 f tad 
contains 75,000 tons of or. The ore is blue a1'1 nate an i a 
mas ive onO'lomerate ontailling con r tions of v ry ompa t ar­
bonate. 

There ar at 1 a t two a e ory len . within 200 yard of th 
above d posit, whi h will in rea e thi tonnage on.jderably. 

The average anal. i of the main d po. it i~ fl . follow : 

ili a . ......... ....... .... . .......... . . .... ......... ~:~.:t:! 

Tron (U t . ) ......................................... ~1. , :'" 

A l umjnUlll .............. . ........................ . .. 4:.D4 
F l'ri oxW .............. . .................... . ..... 45.4G 
LilUC • ... . ... . .......... , .. .. .. ... .. .. .. .. .. .. ..... .. 2. 0 
Pho phoru. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4n4 

u)pbur ............................................. .47Ci 

Thi or au b a. il. min ed and Pllt on car at a mall rn t. 
Opening No . 13.- n John on' Ian 1, ~ . W. 1;4 N. E. 1;1 

7, T. 2 ., R. W. El vation 6 5 f . t and it i (bout 4 f t 
above drainaO'. 'fh r i. brown on th urface, but blue within. 
The depo it ha a front of 11 v ard of 00 fe t with an av ra 
thi kn , of four f et or more. It. appar nt1y extends into the 
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l,iU 2 0 f l' m r \ and (' ntain. at] a t 35, 00 ton. It ha. a 
::;alldstoll roof. r 0 re(' 'nt Leu'inO' "a llla 1 at thi lep it h n 
th ampl fl'om th fac for dnalysi wa om" hat 1 a -h d. The 
ana]y j h w, 46.45 p r . nt. m talE ir 11 and ba k in th ar­
b nat ore it will run ab ut 40 pel' . nt. It an bremo ed without 
diffi ulty. 

Opening 'i\T o. 17.--0n th rod: north of op ninO' 
o. 5 an 1 i in th . am lin po. it . The quality of the or 

i lower than o. G, but th ampl taken how an iron ont nt of 
33.94 p l' nt. hal partinO' hreak up the deposits. 

Op ning 1 0, 1 ,- av)." on Ian 1 . E. 1/~ e. 1 T. 2 N. R. 
3 W. This openino' hows a thi -kn of thre feet of low O'rad 
iliceou or with la, and hal I al'tinO'. Thre or four opening 

w re mad along th ide of the hill. howinO' about the arne thi k­
ne of ore. Sampl of the ore taken without partinO's how 36.36 
per ·ent. iron. 

Op ning TO. 19.- Adam Wa land, a t id . E. ]4 . w. 
]4, . 9, T. 2 . R. 3 W. EI vation at ba. is 625 f et. Thi 
d p it at this op ning i at drainaO'e 1 v 1, and i four feet in 
thi 1m Th ore is brown on th exposed snrfae but within 

onO'lom rate carbonat imilar to that of opninO' No. 
d p i how a good frontaO' and th or will averaO' 

about 30 per cent. 
Opening ~ o. 20.- Lo ated 25 1'0 is a t of o. 19. Th l' i 

mol' iIi · ou . but in oth r l' 'pe t. ' i. imilar and ha about th 
ame thickness. 

On th opp it , i Ie of the road lR an ther op nin 0' n ar th top 
f the ridg. The or i brown and y r. . iIi e us. 

No drillinO' \Va don in thi ar a t :I. t rmin th ba kwar:l. 
xtent. 

.\ orth ast ern Fi ld. 

Op nings 1, 2 and 3.- This op ninO' i.' thu numb red on a ount 
f the lencrth f th fa and th ri . of ampl w I' tak n at 

either nd and n ar the enter and ov l' th ntire thi l<n £ 
the ore. 

:I. po it i I cat 1 n the rid more Ian] . W.]~ . W . 
. 1 T. 3 . R. 3 W. Elevation f ba e 620 f t at the top 
t an 1 about 75 f t ab ve drainao'. Th or in n ral is 

brown but ontain rna iv block which ar aIm t bla k, and 
with high metalli luster and of greater purity than th main mal . 
Th re are also bands an i smaller masses of blue orf' . 
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'or lrillinO' ha not t b n done to . how th xa·t xt nt of 
thi 1 po it. Th dimen] n det rmin 'd from 'XPO ' Ul' . ar 200 
b 1.000 f t and a maxjmnm thi kne on th fa of 40 f t. 
'rhes dim n ions would gi at 1 a t 330,000 ton . 

Thi or i now binD' hipped to Jack on Ohio for th manu­
fa ·tur of frI'o iIi on and th r pI come ba k: 'K 'ep nd­
ina' it alon . it i ,O'ood tuff.' The av rag ~nalysi of the or 1. : 

Water ........................ . ............ ,.. . .. ... 5.31 
iIi a ...... .... . .. ......... . ... .. .... , ....... , ... .. . 49.0 

Metalli iron ..... , ........ .... .. .. . ...... ... .... . , .. 32.35 
Aluminum . . ... , ...... , ............... . ..... , ..... , , . 1.43 
Ferric oxide .. : ... ........ . .. , ...... .. . . . ... ...... . " 46.21 
Lime ...... ............................... .. .. . .. . ,. 0.00 
Pbo 'plloru . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3. 
Mangane e ..... . ................... .. ...... ..... ..... .51 

Thi depo it is about 40 rods from the B. & O. S. W . Railroad 
from whi h a track ould be laid with !ittl exp Dse, and the ore 
pIa ed upon the ar from an overhead dump at a very mall osf, 
not to exceed 25 cents per ton. 

Note.-'l'he depo it f iron or on the Pridemor land ha re­
ently been sold to the "Globe Furnace Company" at J a lcson 

Ohio. :Mor than fifty ar of re have been hippe from th' 
deposit. 

Op ning 1\ o. 22.- Field's land; 10 ation ame a abov . Th'· 
depo it Ii ju taro. a d p ravine east of No . 1 2 and 3. 

Thi ha not b n develop d c-ept by th inking of a pit from 
the top f th rid' into th d po it and extending downward 
into it ral f et. 'I'h 1 vation at th mouth of the depo it n ar 
th top f th ore i 635 f et. 'l'he or is in every I' p t like that 
from the above deposit. 

Th' d p it ha a frontage of more than 1000 f t and a back­
v\ ard xt nt of 450 f et and an averaO'e thi kne of 20 feet, and 
a tonnaO'e f 600 000 tons. 

A hort xtension of tra king from openin O's 1 2 and 3 would 
I' a h this depo it and th ore be load d in a similar way. 

Opening No. 21 .- In road north of John on's schoolhouse larO'e 
bould I' out rop. No ex avation W I' made to d termine the 
xtent but th d p it h re i. probably an arm of 15 and No . 

1 2 and 3: and would be worthy of inve tigation. 
Opening 1\ o. 23.-Lo at d on the r. hirl land enter of N. 

E. 1,4, . W. 1,4 Se . 20, T. 3 N., R. 3 E. EI vation 623 .51 feet. 
On gentle slope, 20 feet above drainage. 



Plat XXX ITT. 

'howing one 

Ritt r 'pring. One of tile spring of Chalybeate \\ ater found near the 
bn. of th iron d po its. 
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It is a 1 n of or n ar the urface; it i oft and contain n-
iderable clay. The dim nsions ar 400 by 1 0 f et with a maxi­

mum depth f w rkahle 01' g feet. It contain 25000 tn, whi h 
can be tripp d in Iar . part and plac d on ~al'S for a f w n ' 
p . l' ton. A nal:Tsi. : 

Sili a ............................................ . .. 0.26 
Iron .... .......... .... .......... ... .... .. .. .... . . . . . 
Alumina ......... . .... . . .. .... . ........ . .... ... . ... . 
Ferri oxide .......................... .. ... . ... . . . . . . 

alciulll oxId ................................... .. . 
rho phoru .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 

ulphur ...... ...... . ................. . ...... ... . .... .208 
.:vlnlll'rnne e ... .. ... . ............................ . .... .573 

'rhi. or j' to poor t bc availabl un r xi tinO' onditions. 
Boring Ko. 9 ,,'11 11m\" the thi ']me . f thi. or and No. 10 will 
show that it do not xtend ba k into th hill. 

Opening r. o. 14.- 0n Th mp n land 3ljz S. W . 1,4 N. W. 
14, Sec. 10 T. 3 ., R. 3 . 'fhi d po it lie abo e th ore of No. 
15 and i of maJl xt nt an d low grad and would only be of 
value alon o' ,\j th th und rlyjnO' ore. Bring o. 13 150 feet 

uthwe t of opening, p I1ctrat d ~ fe t of thi ore, whi h at that 
point ~ as v n~ iii· 011. and t h P rrc:'ntaO'e f ir n v ry low. 

Op nino .\ o. 1.).-1; cat d on .J > jah 'Mundy land outh a t 
corn l' . E. 1,4 . vV. ]1.1.. . 10, T. 3 1 .) R. 3 W. This is only 
on of a number of op ninO'. made in thi. bod? of or. Th eleva­
tion of th ore at the ba of th or in thi . p ning i 650.56 feet. 
It i almo t at the drainaO' I vel. 'l'her ar four drill hoI and 
fonr xposnre. in the d p it. These, are indi ated on th map and 
h "n on the tiom;. Th chief op ninO' how a tht 1m . of 12 
ft· nine f et f rnassiv hIu carbonat capped with thr eft of 
broken roncretionar;v and hnndpd ore. Farther to th north and 
a t the ore outcrops in the hr<1 of th . tr am with a vi: ib1 thick­

ne . of five fe t. ( nd ] 20 roc1~ to the w . t five feet of ore is xpo eel 
on the hank of th . h'cam, and on tb north. id of tb ri 10' n ar 
th r l\flmdY • pring 1he ore wa~ found ontcroppino', but wi hout 
w rkable thiekn . s. 

Boring TO.] 1 is 12f) feet northw t of t he op ninO' and show d 
1] f t of orr. " 'it11 t1w 1o,,·(,1' 6 feet mao . i\ and th upper five with 
. 1u11e partin l">' a. shown in the. tion. 

From the . etion it will a 0 h . hown that abou two f et and a 
balf of orr wa. found a f w feet blow th main d p sit. 
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50 fe t n rth, p nin ' and 225 f et north-
o. 11, h w 11 f t 6 in h of ore in the main 
f t of or with . hal partin an d a onglomerate 

and and T. Ei O'ht f t of blu hale lie b-
0th r d po it. Th 29.7 

o . 11 and 12 how 
nt nt of 36.05 
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oring No. 14 700 f t 
of the depo it and h" 

The dim n ion 

1 on the dO' 
f or ab v a few 

would b as follm s : Fronta , 
o nino' an 1 b rin 
,t nt into hill 1, 00 

f t, and an av ra workabl thi 10 ", f ab ut IVln it a 
tonnage f 4 500 000 ton. '1 b drill 1 ft tll :fi Id \ ithout borin a 
hoI t th outh a t of tb ' main opening, whi h ~ ould probabl 
hay added ab u a thjrd to th tOl1nao' . '1 h a raO' anal 'i of 
thi d po i.t is : 

iii n. . ...... . . . ... . ..... ... .. ..... . ... ... .. .. . ...... 11. 7 
1\1 talli j l'on . . ... ...... .. ... . .. . ...... . .. .. .. . ..... . 4.~!) 

F rri' ox:i ] .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 . 
ulpl.lul' ..... . .. ... .. ... . ....... . ........ .. ... ...... . 

Lim 'ar ................... ··· · ······· · · ··· ····· 
• lumina ............ . . . ........ . . . ... ............. . . 
Pbo "pboru ' . . ....... .... .. .. . . .. ...... . . . .. .. ... . ; . . 

Man n.ne 

.• 5. 
4.61": 
5.26 

.616 

.427 



A la r of 

It would b De 
blast furna e. 

Thi pI t 
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of four inches, 

f h lara' t or d po i that hay been ~ 
fi ld, rl'h d po it. de rib d 

million ton. f, orkabl r 
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rnd the smaller deposits when worked out would probably increase 
the tonnage about one-half. And the investigation of t~e yet un­
explored area where the same conditions exist would at least double 
the tonnage of the pre ent field. 

Analyses.-'l'he amples for analy is were taken from the faces 
of the deposits after th ' avations had been made, and in the 
entri s which were dri D . In th plac . where th or.e was thus 
xpo ed the samples w re taken from the top of the bottom in a strip 

one inch wide. In thi way the analy e how just what th depos­
its will run when mined out. 

In former ars samples sent in for t t were sele ted from the 
b st part of the depo it or were picked up from the urface where 
they had become leach d. .A . .nalyses made from such pecimens ac- · 
ount for the high per ntaO'e of iron shown in the re ords of In­

diana iron ores. 
The anal ses are given in a table in order 'that they may be read­

ily compared. 



RECORD OF ORE TEFlTS. 

Number of 
Opening. Name of Opening, Sample Mark and Number. 

I, 2and 3 ..... Huron Bank. Sample No.2 ... ............. . . .. .. .. ... . ... . 
1,2 and 3 ... "1 Huron Bank. Sample No. 1.. . . . . ... ... .......... . 

1, 2 and 3. . . . . Huron Bank. Sample No.3 .. 
1,2 and 3 . .... Huron Bank. Sample No.4 ... .. 

-----
Water. Silica. I Iron Fe. AlumIna Ferric Ox. LIme. Phosphor- I Sulphur. M~. 
H20. SiO .. (metallic) AI "0 3' Fe~0 3 ' CaO. OUS P. S. nMo. 

~ - 44 70 ~~ --::-=--.3-3-1-.. --- - .-76-

5.30 45.65 32 .71 1.20 46.73 .. .. .. .... I .33 .. .. ... . .. .76 

~:~~ . .. .. ~~:~~. \ ~~:~§ .... ~5:~~. ~g:r5 :::: :::::: I ..... :~~ .. :::::::::: ...... :~ 
Average.. . .." ........ . .... , 5.31 49 .08 32.35 1.43 46 .21 ........ .. .29 ... ... . ... .51 
Total...... .. .. .... .. . .. . . . . . . . . ...... . ... . . '15.95 ~1l29.43 ---z3O ~I~ --.88- ~----u;z 

4 .... . . . .... . . 1 J. A. Cook Opening. Sample No. 1.... ....... . .. 10 .50 16 .90 45.54 4.70 65.07 .85 .65.. . ....... 1.02 
4 ...... ...... J. A. Cook Opening. Sample No.2..... ...... . . .. . ... . . .. ... .. .. ... 32.48 . . .. .. ... . 46.40 
4 .. .... ...... . J. A. Cook Opening. Sample No.3.... .. .. . .. . I~ _ .. _._ . . _ . . _._ . . I~ ~ ~ _ .. _._ .. _ .. _._. "~I~I~ 

Total.... . .. . . . .. . . . . ........ . . . .. . ...... . 10 .50 I 16 .90 118.90 4 .70 169.87 \ .85 .65. .. . .. .... 1.02 
Average..... .. ... ......... ... ................... . . 10 .50 16 .90 39.63 4.70 56.62 .85 .65 .. ... .. ... 1.02 

5 ...... .... . .. FeJton S.Bank. SampleNo. l.. ..... .... .. ... ..... .. .. ... . 9.20 . 36.50 33.32 4.00 47.60 ... .. . .... 1 .54 ' ..... ... .. 1.28 
5 ..... , ....... Felton S. Bank. Sample No.2....... .. ... .. .. ...... .. ..... . . .. ... . . . 19.84 39 . 39 11.03 56.27 lAO .60 .238 .378 
5 .... . . ....... Felton S. Bank. RampleNo.3.. ... .. . .. . . . .... . . . .. . ~I~~~~~~~~ 

Total.... . . . . . . .. .. . . .. .. . . .. .. . . .. . .. 9.20 66.98 108 .96 19 .21 154.94 6.93 1. 624 AgO 1. 939 
Average.......... ..... .. .. ...... . .... 9.20 19 .40 35 .99 5.84 .51.51 3.46 .52 .240 .1167 

6 ...... ....... Sarah Horner. Sample No. 1.. .............................. .. .. ............. 1 55044 . ... .. ... 79.20 ........ .. 
6 ...... ....... Sarah Horner. Sample No. 2 ..... ........ . .............. .. \ 9.20 28.00 I 38.22 4.50 54 .60 1.00 .57 1.53 
6 ...... .. .... . Sarah Home ... Sample No.3 . ... ...... . .. . ..... .. .. 23.14 36 .86 13 .00 52 .65 4.63 1.03 . 140 .438 
6 ...... .. . .... Sarah Homer. Sample No.4 (at seam) .. .. .. .. . ...... . .. .. .... .. .. , 40.65 58 .07 .861 .. . ........... . : .. .. 
6 ..... .... . .. . Sarah Horner. Sample No.4 (away from seam) .... .. ........ . ..... ... . , ..... .. .. 41.66 ..... ..... 59.51 .. ....... .919 .. .. ........ . ..... .. 
6 ...... . . ..... Bor~ng. Sample No. ~ (12 feet 6i~. to 14Jeet 6 i~.).. . .. ...... . ...... . .. 22 .86 37.87 9.8Q 54 .10 1.60 I .882 .016 .666 
6...... BorIng. SampleNo."(43feet6In.to4"feet6m.).......... ... .. .... . 9.38 27.32 3.31 39.02 20.00 .244 .087 .846 

----,------ ------ - --- --------
Total... ................ . ... . .. . ... . . . .. . .. ..... ... . .. 9 .20 83.38 278.02 30.67 I 397.16 27.23 4.506 .243 3.520 
Average. .. .. .. .. .. . .. . . . . . .. . . . .. .. .. .. . .. .. .. .. .. . .. . 9 .20 20.85 39.74 7.67 56.75 6.81 .751 .081 .880 

7 .... .. ....... 1 Stephens (upper ore). SampleNo.l. .. .......... .. ........ 10 .50 26.30 38.82 4.80 55.46 105 046 .......... .76 
8 ...... ....... Sarah Horner. Sample No. 1... ... .. .. .. .... ... ... .. . ... . .. 6.50 11 .20 52 .22 .80 74 .60 2.01 1.00.. . .. ..... 3.06 
8 ........ .. . . Sarah Horner. SampleNo.2·· ·· ······ ·· ·· · · · · · ·· ·· · ·· · · ·· · I~~I~I~~~I~~~ 

Total. . . . . . ..... . . . . ... ... ... .. . .. .. . . ... . .. .. .. ... . .. 6.50 11 .20 I 103 .0:1 .80 147 .20 2.01 , 1.00, I.......... 3.06 
Average............ . .......... . ......... ..... ..... .... 6 .50 11 .20 ' 51.52 .80 73 .60 2 .01 1.00 ... . ..... . 3.06 

~ 
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o 
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Number of Waler. Silica. I Iron Fe. . Alumina. 1 Ferric Ox. I Lime. I PhosPhor- I Sulphur. Manga-
~I~ I Xame of Opening. Sample Mark and Number. H ~O. ~ (metallic) Alz0 3· _ Fe003 ' ~_ ~. __ S.__ ~. 

9 ............ \ Wm. Horner. Sample No. 1.. .. . . . . .. .. . . .. . .. . . .. .. . . . .. I 850 19 .80 44 .63 1 5 .60 6~ . 76 1.01 I . ~9 .00 
9 .... .. .. . . .. . Wm. Horner. SampleNo.2.... . . ........... . ..... ~~~~~,~~~~ 

Average................. .. .. ...... .. . . . .. ..... 1 8 .50 22.47 41 .63 7.11 59.47 1.40 I .822 .754 I . 192 

10 ......... .. 
11 ..... ..... . 
12 .. . .... . . 
13 .. . .... .. 
13 ......... . 
13 ...... .. .. {~\~!:Ol~f~!~:~i1l/'J: :::::· >:::;:: : 23

52
: l~! _4" l l~r ,(; 4"1 ;476

1

: ; ." 

14 ......... Th~~v::::;~·~~n·i~~: .. ~~~~I~ · ~~.1. ..... :': : ' 1· .• . .•... ,;,, 1 ::: 1 7~ ::: .. !33 1 0;~ 1 · .. ·: ~6 1 .. ·· .. · ~~3 
14 .... . .... Bortng. ~ample No. 13 (43 feet to 45 feet). .. .. .. ... .. ... 14 .28 29 .84 5 .32 42 63 i).99 273 .324 .561 

1.5 . ... ...... . 
15 .. ... . 
15 . . ... . 
15 .. 
1.5 . . 
15 . . ....... .. 
15 .......... . 

16 . . 
H . 
18 ... 
19 .. 
20 ......... .. 
21. .......... . 

Total. . ... ....... . 
/\\"eraJ1:c . ............ . . . .. . 

- '------·- 1-I I 37 .74 69.73 12 .96 99 .59 8 .23 1 .733 1 .410 1.294 
18.87 34.86 6.48 49 .79 4.12 .367 .205 .647 

Mundey Opening. Sample No. 1.. ............... . . ....... 6 .06 35.85 5 .54 51 .21 
~bnr!cyOpcning. SampleKo.2.. ............. . ...... ...... . . ...... . . 11 .11 35 .35 5 .85 50 .50 
Boring. Sample No. 13 (29 ft. to 30 f1.4 in.-32 ft. 4 in. to 40ft.) ....... 14 . 14 31.36 4 .65 44.80 

Boring. Sample Xo. 12 (69 feet to 80 feet 6 in.) . .... ......... .......... 18 .20 · 31.56 5 .06 45.09 
Boring. Rample No. 12 (52 feet to 61 fee!.) ... ..... . .. . . . ... . . 1... ... .... 15.44 1 29.75 7.71 42 .49 

J. B. Loyd. Sample ;-{o. 1. . ............... .. . . . .. ......... .......... ... . ...... 36.12 ...... .... 51.00 

6 .78 1 1.30 
4 .80 I 
7 .20 
3.70 
4 . 10 

.708 

.406 

.478 
1.099 

.402 

.604 

1.553 
.799 

1 .170 
.521 
.343 
.156 

.448 
446 

.502 

.354 

.381 

.430 

Boring. ::lample No. 13 (62 feet to 68 feet 6 in.). . . .... .... .. ... . ...... 6 .30 I 36.05 1 2 .74 51.51 

.~\'erage .. :.... ............. .... .... ........ ...... ! .. I11.8734.79I~~---z65~-:i57I~ 
Meh.ntghl. Sample No. 1. ................................. 1..... . .... 22.36 38.13 8 .88 54.47 2 .20 .629 .087 .416 
Fc1l?n K. Bank. Sample No. 1. ... .. ................ .. .... · 1 .... · .... · 26.79 33.94 10 .22 1 48 .48 1.80 .633 2 .08 1 .626 
DaVisson. Sample No. 1. . .. . .......... :'!" ........ . •... .•. . ·1· ·· ······· 30 .10 I 36.36 8.36 51.94 .70 .249 1.37 .466 
Way. Sample No. 1.. .. ......... ............ .... . . . ...... ' 1" .... .... 44.32 30.81 3.19 44 .01 2 .80 .323 .552 .650 
Boring. Sample No.9 (2 feet 6 in. to 13 feet) ..... ..... ... ...... 30 .26 28 .28 8.60 40.40 3.10 .879 .208' .573 
' . of Road COl". ~. Johnson. S. H. ............ ........ 28 .84.......... 41.20 
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THER 01, N TIE ' . 

In Ja kson tounty th .. hal .. ar mix d \\ it.h hill ban of 
arthy carbonate of iron, imilar t that found in 1lark and ott 

ut the 
the 
ti 

Th 

or an b 

r 1 uth f n th weather d 

of ir n or ar found a 0 iat d \ jth 
Bu th or 

on mi imp rtan' . 

U E OF ']'IIE 1 D1. N 

r 

n h produ tion 

ulph'lt1" and Pho phoru .-(a ) ulphur en In mall 
am unt ha a very injurious eft t on wron ht i1' n makjn' it 
r d- h rt al hou h th m tal may r eadil. b w rked in the old. 
With a t iron mall quantit of ulphur i an advantao' mak­
ing it tr no' r and mol' a jly fus d. '1ulphur in pig iron t n 
to th produ ion f th white vari t ; th , urfa and fra tur d 
portio oft n how bla 1- p rhcl f:; whi hare hara teri ti f ul­
phur in iron . 

(b) Pho. phoru i a1 0 v ry injuriou to iron. Ev n 0.1 r 
cent in iron i very noti eable; 0.3 per . nt in wrouO'ht iron mak 
it harder and om what djmini~ bed jn t na it ; O. p rent. mak . 
it old-short but n t r d-sh rt · 1 p r nt. makes it very brittl . 
Thu the :ff t f ho ph r on ir n j t impart a oar Iy ry­
tallin stru tur dimini h it l' nO'th in I' a it ft ibility and 
mak it old- hort· b lt on account of it importin' fluidit:v t th 
metal, it pr n j b n efi iaJ in makin fin a tin 0' . ' 

Iron and Silicon.- In earl:v da~ wh n a furna e was "goinO' 
bad" produ ed what was known a "burnt iron," no founder 
w uld u e or pur ha i an it wa on id red a total loss. Later 
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it was discovered that this was imply highly siliconized iron and 
that it was of great value a a oftener. The name" ferro-silico ' 
was gi en it and it r entl ha 'ommanded a premium. 

There are several furnaces today pro iu ing 'ferro-silicon" e -
'Iu ively, and n arly every stack make it 0 'a ionally. The iIi a. 
'ontent range fr m 6 to 12 per ,ent., and the el tric furnace pr -
duces a still higher grade, running 50 to 75 per nt. or even higher. 
The manufa ture of ferro sili on is considered a healthy branch of 
he electro metallurgical indu tr,v. In Europe, Keller, Leleux & 
o. are th ·hief pr ducer averaging an output of 250 tons per 
onth. In Ameri a the Wilson and owls mpanie are the lead­

ing producers. 
If iron be heated alone with silica no action takes place. Th 

effect of silica on ast iron is to set the combined arbon free, so 
that as a rul the greyer the pig the hiO'h r th amount of ilica. 

-1 erro ili on is now quoted at $9 @100 per ton f. . b. export 
hip Atlantic ports. 

Classes of Iron.- The Indiana or rna, well be u d in the manu­
facture of iron. b mixin jth th hio'h rade ore of the north, or 
they may be u ed very 0 ucce fully in the manufa ture of ferro 
ilicon. rrhere are everal ad antages whi·h either use may have. 

The high phosphoru ontent of orne of th re i Ie bje tion­
able when we are informed that southern irons whi hare beinO' 

ed ext en ively are high ln phosphorus. They rar Iy ontain I 
than O. per cent. and frequently run hjgh r than 1.5 per c nt. 
Fr m tb high pho phoruR ores 'Off Be mer" ma be made 
that i ,a the name implie iron approximating the tru but unfit 
for steel making. There are no rigid limit et and thi iron' 
popular with arwheel and malleable iron manufa turer 0 

In designing the classes or grades of iron the former method of 
inspecting fre h fra ture of pig iron to determine the ontent of 
ilica, ulphur etc. is being largely replaced by th more a urat 

method of cIa sifi ation by h mical analysis. 
A furna e charging a imilar ]a s of or will u ually produ· 

iron carrying nearly uniform pho phorus and mangan e, but ilica 
and sulphur vary considerably. These latter elements produce a 
marked change in the appear an e of the fractur an 1 w re it not 
for furnace condition and t mperature the metalloids ould b 
quite accurately approximated. But under xisting onditions the 
individual judgment of fracture is very mu h in error. 

The various classes of iron may be designated a n rth rn outh­
ern, basi bes emer f rO'e foundry ,hal' oal and ferro ilicon. 
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The la t two la e bing ornparatively rare but both command­
ing a good price in the market. 

Furnaces for Smelting Indiana Ores.- The ·los proximity of th 
Southern Indiana coal tielns and th in reased railroad fanjliti 
make ]Vlartin and Greene counties admi.rable 10 ations for blast fur­
na e even if th ore should largely be shipped in from other local­
ities. 

As tated abo om of the sili eou ore from Martin County i 
at pre nt bein CI' • hipped 300 miles to Jackson, Ohio where it is 

d for makin ferro ilicon. Upon investiO'atinO' th work of 
th furna e at Jackson it was found that ferro iIi on was beinO' 
mad v ry u cessfully from ores carrying a low a 28 per cent. 
metalli iron and mu h of it is taken from deposits les than two 
f et in thickne . 'fhis ore i costing a dollar or even more at th 
furna and h yare paying two dollars for the Martin County ore. 

If f rro sili on can be made on a payinO' ba is und r th~ abov 
onditions it would certain Iv pay a handsome ividend if furna 

for it. production were constructed in the heart of the Indiana 
field. Here the ost of fuel if brouO'ht from th outhern ti ld or 
oke if hipp d in from di tant points, would be about th ame a 

at the Ohio furnaces. But the most economi plan would b the 
construction of regenerators and gas produc rs. By this means 
there would be no doubt about the oal of outhern Indiana in­
cluding even the local oals whjch in these furnaces ould be u ed 
uc e sfully. The iron ore could be placed at the furnaces at a 

cost of 50 cents per ton or even less. Track could readily be laid 
from furnaces located near Shoals and Bloomfield to the larO'er 
depo its and the Ie and more inacce ible deposits would readily 
be worked out by the inhabitants and pIa ed at the furnaces or on 
the cars at a comparatively small cost. By the latter means th 
tonnaO'e would be greatly increased since in these small r deposit 
each man would be able to mine out several tons per day. Th lim ­
stone for fluxing is found in contact with ome of the ore and at 
other places it can readily be ohtained in great abundance. From 
the above it is apparent that this ore can be used to advantage in 
the manufacture of ferro silicon . There is also sufficient timber on 
tbe lands to supply all needs in mininO' operations. As will be seen 
from the se tions of the core drill holes there are larO'e beds of 
. hale in this same region and this shaJe ould be mixed in the proper 
proportion with th . laO' Ir m th furnace tbu produ in a O'ood 
cement. Hence the dev lopment of one line of resources will lead 
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THE PETROLEUM INDUSTRY IN INDIANA IN 1906. 

D finition of Pet1'ol 1t?n.- Crud 
nat Hal bitum n ompo,' d mainly f the 

In 

. 01 ';' al formation from th 
tim up t th Jatvr m b r of th '1' rtiary 
old 1" O1ll1tri a India an d ~Tapan it ha b n known to and u d 
hy man a' a r m lial aO' nt for more than 2500 . ars. For many 

,nturies ho ver it , 11 w re f w, its po ibilities of furn ' hinO' 
lra lm:lble produ t bJ di t,jllat.ion n t bing known. With th ad­

ane m nt in th know1 0' of h mi ry ame a b tt r und rstand-
1n 0' of it ompon nt 1 m nt · and within the pa t quart r of a 
. ntury it has om t be on . of th gr at and nary resourc 
or an advan ed ivili zation . 

. nring the ear 190 the late t 
a ailable, the United itates produ 
trolum whi h brouO'ht, d livered into th pipe lin 
In the same year th r \Va rolu ed in h world 214398 1 7 bar­
r 1. The United Stat , ther for produ d 62 per ent. of the 
w rId's output for th ) ar or 12 p r rent. mor than all th re t 
(If th untrie f th "~vorl d. 

OIL :B"lELDS OF THE NITED TATES. 

'rb oil from th diff r nt p rt of th nit d tate varies much 
in 'hal'a·t rand ra and com s from six main ar as or oil :fi Ids. 

The Appala 1'ian F£ lrl.- -'l'hi :fi Id ompri fully 50,000 squar 
mil of t rriton in ~ nn. , Ivania J w York We t Vir inia! So-u.t -

(429) 
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eastern hio '1 nn an I ntucky. Th mo t f th oil fr m 
it is known as P nn ylvania oil. It ba a paraffin 
ered best for makinO' oil illuminating products and brino the high-

t pri e on th mark t, tIl averag for th year 1905 bing $1.39 
p I' barrel. 

Tte oil of th Appala hian field 
porous sand. ton sand on glom ra e 
underlain by great ma f hale. 
a position in th g 1 oj 'a] 
xtending from th 11 'han f rmation of th arbonifero per-

iod to th ba of th yonian p ri d. 
Fr m 1859 wh n th Penn ylvania oil wa fir t produ e in om­

mercial quantiti on Oil reek Pennsylvania up to 1876, thi fi ld 
furnished all th oil produ d in th United ~ tate. Betw n 1 76 
and ] 85 other tat s produ :ed les than 2 per ent. of the output 
but with the dis overy of il in tb Trenton ro k at Findla hi, 
th per entage from the Appaia hian field gradually de rea ed un­
til, ' in 1905 it wa only 21. per nt. of the total. 

The Lima-Indiana Field.- In 'ov mber 1 5 oil was fir t pro~ 
u ed from the Trenton lim ton of the IJower Silurian or Or­

dovi ian p ri d near Findlay Ohio. 
The territor. yieldin from the Trenton ro·k radually expand d 

\lHtil it ext nds diaO' naUv a ro s Northw tern Ohio and into In­
diana a. far a farion Grant unty. Thi t rritory i now known 
a the Lima-Indiana fi ld. The oil from it ranks next to that from 
the Appalachian field in value, th averaO' pri e in 1 05 being 88 
r nts per barr 1. Like the Pennsylvania oil, it po ses a paraffin 
base, but ontain a ertain p r nta'e of nlphur not found in th 
former and for that reason is more xp n i e to r fin . 

Th output of the Lima-Indiana field in 1905 wa 22294171 bar­
rels, or 16.4 per ent. of the total produced in the nit d tat . 
Of thi Ohio produc d 11,329 924 barrels and Indiana 10,964247 
barrel. 

The Illinoi Field.- In 1905 IIlinoi b Cl'an for the first time to 
orne into prominen a an oil-produ ing tate. Prior to that time 

the only produ tion in the State had been a lubri atin oil, found 
in small quantity near Lit hfield :Montgomery County th total 
yield f r fourt ell year h ing 1 s than 6,600 arr Is. 

In 0 tob r, 1 04. a w II wbirh had an initial produ i n f 3 
barr 1 wa. rill d near Oilfield CJlIrk ount in the southea t rn 
portion of the state. Thi gave ri.'e to ~ten ive drilling in th 
vi inity of Oilfield a <l a ey wher \ more than 300 bores w re sunk 



TI E IO-C Tfrr E T OlIJ FIELD. 431 

in 1905, th output f I' that y ar bej ng 1 1,0 4 barrels. During 
1906 the field was exten ed outh ast to the enter of Lawren e 
County and the output was greatly increw ed in quantity. 

The oil from the Illinois field is found in sandstones or limestone 
of the Upper and Lower Coal Measures. It is dark olive green in 

0101' and ice chieH ma e up of members of the paraffine group 
and of the lighter m rober of that group." It i a lower grade 
oil than that of the Lima-In iana fi ld, and on December 1, 1906, 
wa brino'inO' 21 ents Ie per barrel on th market. 

ear Prin eton, in southwestern Indiana a mall area of oil t r­
ritory ha be n v 1 ped, whi h in 1906, i ld d 103,843 barrel. 
from about 130 \\ -'11. 'rh il j a dark, rather thi k liquid, with 
a spe ift gravity of 31 degrees Beaume, and omes from the Huron 
an . ton of the sub-Carboniferous age. Both g ologically and 

oeographically the rin eton field is losely I' lated to that of Illi­
nois an is therefore la ifted with it, although the production for 
1905 was computed with that of the Ijima-Indiana field. 

The l1id-Continent Fi .ld.-·This field compri e the oil produ ing 
t rritory of IVIi ouri, Kansas and Oklahoma. It was first opened 
up in 1 99 near Chanute, Kansas, and has xtended rapidly in a 
outh, t dire tion into Oklahoma. 

The oil of the }\~[id-Continent field i produced C from the Penn-
ylvania serie of the Carboniferous system. .At the base of these 

ro ks i the}\lIi i ippi lim tone with a thickness of from 300 t 
400 feet. ire tly above this are the Cherokee hales, with a thick­
n of from 400 to 500 feet, appe b t.he Fort S ott lim ton. 

boy the Fort ott limestone are alternatinO' hal an lime-
tones extending to the surface. .t\ll of the hales, e pe ially th 
h rok , ontain sand tone beds in the form of Ie s, om f 

whi h xtend ov r a consid rable ar a. The e beds form the res r-
oil' from whi h i'he oil i obtained. The mo t important and 

far i overed i near the ba e of the Cherok e hales. Two other 
h rizons of pay xi tone n ar the top of the eh rokee hal sand 
th oth I' above the Fort Scott lim tone.' '* 

The oils of th }\I[jd-Continent £leld differ er mu h in quality. 
Th pe ifi gravity runs from 18 to 40 deO'ree Beaume. They 
are dark in 0101' and arr m ulphur. The pri in 1905 
ranged a ordinO' t it spe inc gravity from 25 to 80 ents per 
barr 1. The output fr m thi.s fi ld for that ear was 12013495 
barr Is or 8.D2 per cent. of the total produced in the nited States. 

:The Gulf Field.-The oil pI' du -i.nO' t rritory f T Tas and Loui -

*W. T . Griswold.-" The Produotion of P troleum in 1905," page 41. 
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iana belong to thi field. An oil V\ ith a paraffine b e had b n 
produced at Oor i ana T xa f r a number f y ar bef re th 1 w 

grad a phaltum oil wa di ov r d t aumont. Th output 
from or i ana wa, howev r, limit d in !uantit and in 190 
form donI. about on r nt of that fro the f fi Id. 

The Ooa tal Plain of Loui iana and T xa yi 1 il 
fr m the ulf fi ld. The urface r k' of that plain on i t mainl 
f un onsolidat d clay, .. an ~ and marl, with om OTa ] and 

thin la rs of hard lim tone. Th s b long t th re nt or Plei to-
ene g ologic formation . neath th se surface d po it are s ut-

t r d limit d ar a f dol mi be ]jm n, r p r u. in hara ter 
and with a hard, .imp rviou top l' ·ap. These form th re ervoir' 
in whi h the oil i tor d. They are very produ bv , bu ar oon 
exhausted wh n tapped. Five of the e pool. w r di overe be- . 
tween 1901 and 1906 whi·h yi ld d th norm m; total f 104,066,-
19 barr 1 of p troleum. 

rrhe ojls from th a 1 Plain hay an a. haltum ba or r i iu 
and a specific gravity of 18 to 28 degre s B aume. rrh ar eel 
mainly for fn 1 and in ] 9 . sold at from 27 to 7 nt p r barr 1. 
'l'h output for that year fr m th Gulf field was ' 7 046 605 barr 1 , 
or 27.5 per e nt. of the total produ .tion in the United State. 

The California Field.- alifornia produ d p trol um in mall 
quantity betw en 1 65 and 1 92. In th latt r ar a w 11 wa, 
drill d in the ity of Lo ngele, whi h yi ld d . mall but t a i. 
tl Vi f a phaltum 011 and fr m then on th ou put o-ra luaUy r ,,' 
until in 1905 it wa 33,4",7,47. arr 1 , r 24 . . P r nt. of th t tal 
produ d in th United ta 

The oil of th Iif rni fi Id i fund in a number of por Lt.' 

beds of an tn , all f ", hi 11 ar aturat d with p troleum and 
whi h tak n too- th r giv a pro in in h rizon man) hundr d f 
in thi 1m h w 11 arying' in d pth from 700 to 3000 f t. 
Ea h bed yi 1 an oil diff r :lnt in har' ter from th oth r . ll. 
howe er have an asphal urn ba. and ar u 'e mainly a fu ls th 
pri in 190 averao-ino- ab ut 2~ (' nt p r barrel. 

In addition to the ix fi Id above menti n d, small quantiti 
of oil w re produ d in Wy mingo . lorado and Mi hio-an a total 
f 7792 barr] having' b "D r dur d from th hr tat . 
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In th f 11 wino' tab] if'; iv n a, tat 
f ru 1 petro] um in h niLd ~ tat 

1 05 al 0 th value of thi prorlu 'b n 
barr 1 f th p trol um fr mach stat 

4. 

L E.* 

f th total produ tion 
dnring th r ar 1904 and 

with th a rao' pri e p r 

Tolal Quantity and I r alt, of rude' Petroleum Produced in the United tat and 
th v rage Pl'i e Per Barr lin 1904 and 1905, by tat . 

,'(,al , 

Production. 

[Barrels.] 
i1904. 

Valu . 

- ---------------
California.. . . . . . . . . . . 29,649,434 
Colorado. . . . . . . . . . . 501,763 
Illinois ............. . 
Indiana ................ ii; 339; i24 ' 
Indian Territory .... .. } 1 366 74 } 
Oklahoma. . . . . . . . . . . " 
Kansas. .. . . . . . . . . . . . 4, 250. 779 
Kentucky ... .. ...... } 99 ,2 I 
Tennessee .......... . 
Louisiana. . . . . . . . . . . . 2,95 ,95 
MIchigan ... ......... } 2,572 
Mi ouri. . .......... . 

ew York 
Ohio .... ...... ..... . 
Pennsylvan ia ....... . 
Texas . ............. . 
We t irginia . ...... . 
Wyoming ... . .. . 

Total. ......... . 

Th 

known f tll , 

it 

A"erage 
pric p r Production. 
barr I. 

o 

[Barrel .J 
1905. 

Value. 
Average 
price per 
barrel. 

ro i L1 t ar va lin ) 11S d 
an ext rnal application and paraffin th andl . 

almo t wholly RUP r d d th old tallow "dip. 

*From "The Production of Petroleum in 1905," by W. T. Griswold , in Mineral Resources of the . . for the 
year 1905. 

[28] 
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IVIuch paraffine i al used in makinO' mat -he ; a a preservativ 
f r egg and various food stuffs; in laundry work a an auxiliary 
to soap, and for many oth r purposes. Ithigolel1, a volatile pro­
duct of cru e petroleum, i a valuable anaestheti , parti ularly for 
10 1 appli ation to produce cold. 

Both petroleum products and -rude pertoleum are much used in 
th manufacture of artificial ga. In the making of (( air gas," or 
arbur ted air, gasoline is needed, while for "oil 'as" and car­

buret d water gas. crude petroleum is us d, the liquid hydpocar­
bon of the oils beinO' converted into p rman nt O'a of high illum­
inatinO' power. The rude petroleum 1 al 0 often ed for the en­
riching of oal O'as i. e., for ma1dng it. of higher illuminating power. 

l\fineral oils from petroh'nm Hnd the ·rude produ t it Jf are 
n w almo t wholly used f r 1ubri atinO' rna hin ry, e pecially rail­
way engine. As noted abov J the poorer grad s of cru!ie petroleum, 

peciall tho e 'with an a 'phaltum ba, are exten ive1 u ed a 
fuel. 

In the word of the up rint nd nt of one of th lading r fin ri 
f the ountry: 'Practically nothing is now allowed to go to wa. teo 

Gur b -pro 11 t are really more valuable than the r fin d oil itself. 
Benzin and gasoline whi h were formerly not con id red by u ) 
ar now very valuable commodities. The oke whi h r ults from 
the burninO' of rude oil wa formerly iump dint th riv r; now 
it is u d in the manma ture of the arbon for I ctri lio'hts and 
w annot O'et nough of it. The vapors ari ing from the oil ar 
onden ed and re- ondensed and are added to our Ii t of by-pro­
lu t. In fa t nothin i. permitt d to 'et away , hi h an in 
an manner hape or form, be utilized, and thi i a ertained b, 
our chemi ts and in entive men. 

"There is not a thin 0' de i O'ned or invented that will aid us eith r 
in ou.r manner of r fininO' the oil or in effe tinO' a saving so that w 
an utilize what a formerly wasted that w do not have in our 

r fineries. The h nges that have taken pIa e in the last ten or fif­
teen ear. are imply wonderful. Take refined oil for instance. 
NIany of our people an easily re all wh n it wa alma t as yellow 
as saffron; now it is a clear a cry tal and has been refined to 
u h a decrree that. not a drop of it need be wasted. Our oils ar 

used in soap p rfum . , liniment. vas line and in a many differ­
ent ways that I have neither the time nor the in lination to tIT to 
define their varied 1.1 'es. " 
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ORIGIN OF PETROLEUM . 

Among 010 i t and ientists in general it i now ommonly 
b Ii ed that p trol um has been derived from the e ompo ition 
f animal or veO' table bodies, or both. :Many laboratory peri­

m nts and fa t ob erved in nature tend t confirm thi belief. F r 
rample, when the bod f an animal or plant is d.i tilled in a 

10 d r tort or underO"oes d ay in the ab en e of air ertain as­
u and liquid produ t are always derived. Again, oily wat r 

fr quently exud s from peat mosses; and marsh gas, the hief con­
titu nt of natural as bubbles up from very stagnant pool which 
ontains rottin animal or vegetable matt r at it bottom. Ther 

i therefore no need of far-fetched hemi 'al theorie to explain 
what i mor or Ie s a matt l' of common e perien e. 

The rv ewberry Theory.-However two eli tin t view prevail 
am nO' 01 O"i t a to the manner in whi h the de ompo ition has 
be n brouO'ht about. One of these views first set forth by Prof. 
John S. Newb rry former tate Geologi t of Ohio probably ac-

nnt best for the oil found in the sandstone strata of southwestern 
Indiana. Prof. Newberry laimed that th great b ds of bituminous 
hal, su h as the Huron, Gene e and Uti a shales have been 

th {'hi f ources of petroleum-that the animal and plant remains 
in tho beds have und rO'one a kind of distillation or secondary 
d compo ition resultinO' in petroleum which, by hydrostatic pre -
ure has been can"ied to the Tock strata in 1,/ hich it is now found. 

1] hale beels are edimentary in their oriO'in binD" composed of 
p rti 1. of lay whi h have been arried 10nO' di tan es and re­
d posited in water. ow it is well known that clay has a particular 
affinity for oily mntter. Oily substances floating in muddy water 
hav been found to atta h themselves to suspended particle of clay 
and ink to the bottom and produce there a stratum rich in oil, 
whi h in time would be compressed by the newer overlyinO' strata 
into Hale. :Thluch of the petroleum of th shale was doubtless thus 
derived from organic matter undergoing decomposition in other and 
remote strata. 

At the time that the theory of Dr. Newberry was published, the 
larO"e deposits of oil in the Trenton lime tone rocks of Ohio and 
Indiana were unknown. TIis theory was based largely upon the 
Penn ylvania field, and seems more clearly than any other to ex­
phtin the orlO'ln of the petrolenm there found. The Pennsylvania 
oil, like that of southwestern Indiana, occurs in andstone strata 
which contain few, if any, organic remains, and could not, there-
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of th ru e p troleum of th State is produ ed. Each of the 
formation will be taken up in order and it p trol um output 
tr ated. 

TRE TON ROCK PE'l'ROLEU ~1 . 

Formation; of the T1'enton Lirnestone.-Th Tr nton limeston 
n of th lov r or older formations of th Lower ilurian period 

underlie at variabl depth the whole of Indiana. long the hi 
River in Ohi an witzerland ountie it ut rops in a narrow 
trip. Like other lime tones, it owes its oricrin mainly to the pr -
n of minute organisms in the water in which it ,a first laid 

down. The animal from who e remains the oil of the Trenton 
lim stone was, for the mo t part d rived were probably very lo ~, 

form - th polyps and bryozoans of the ancient Silurian seas, In 
untold number the, exi ted and the carbonate of lime whi h 
make up 80 per nt. of th unmodHled Trenton ro k i larcrely the 
r mains of their secretion and incrustation. so iated with 
th. I w r f rm wer myriads of hicrher n s- rinoid bra hio­
pods tril bites gastropods and even fishe. Th pr en of uch 
warm ' of animal lif made necessary th exist en of an abun­

dan e of plants, sinc the plant must ver pre ede the animal and 
crather for the latter the enerO'y and form for it the food the livin . 
protopla m necessary to its exjstence. The e plants were mostly 
marin alcrre or eaweeCl.s and IU oi S, though loubtless many other 
form ex] d of whi h no remain ha e been pr erved in the ro k. 
of that age. 

The Trenton limestones were evidently formed in rather lear 
wat r , at moderate depths. Near the bottoms of these haDow 
ea reat beds of alcareous sediment were gradu~lly olle ted and 

were swept to and fro by the tides and current. Rivers from the 
older ambrian rocks brought down th ir eroded parti les and 
added to the thickness of the ocean fioor. Within these beds of 
sediment both plants and animals found a grave, their bodies in 
va t numbers beinO' buried beneath the slowly accumulatin rr depos­
its of enturies. On e buried in snch deposits they did not decay 
a do animals on land, because by the waters above and the calca­
reous ooze around them they were but off from free oXy.D'en which 
is the hief arrent in decay. Gradually this ooze or fine sediment 
was by the acr n y of the sea water cemented and consolidated into 
lim tone. In this manner that gr at layer of Trenton ro k, which 
underlies at variable depths the whole of Indiana was formed. 
From it has been derived, directly or indirectly, more wealth than 
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from an. oth I' one formation either und d. ina I' f rminO' a por­
tion of tlle surfa e of our State. 

FO'1'''YJwtion of Utica Shale.-In time the water of the ocean on­
tainin thi va t tratum of 'l'renton limestone, with its enclo ed 
a umulation of und ay d plants and animal ,b ame turbi , and, 
in t ad of cal-ar Ol diment, depo ited mud and lay y iment 
in thi k beds on top of he lim tone trata. The e depo it of mud 
and ilt were afterward b later deposits, ompr ed into th fin-
rained, impervious Utica 'hale, 100 to 300 fe t in tlli 1m whi h 

thu effectually sealed the Trenton lime tone, and 0 retained 
within them the oil and gas derived from their en 10 ed or n.nic 
I' main . Thi oil an it more volatile portion, th natural ga wa 
probably not formed in a short time, but is the re ult of a low 
decompo ition or de tru tive distillation, arried on thr uO'h 
thousands of enturie . 'urnulating in vast re rvoir the more 
porous portion of the 'I renton limestone l' mother rock, it there 
remained until man came with his iron drill and furni he a vent 
through whi h it could ri e. 'Ihen by comb bon he aused it to 
yield up th stored en I' " 'ons rv d in th un's ray f 11 on 
the plants of the old ilurian seas. 

OTigin of at'Ural Ga ... - rom what has been aid, it II ill b seen 
that both the natural ga and oil of the Trenton 1'0 ks had a com­
mon oriO'in viz.: the e tru -tive di tillation arried on through 
thou ands of ears, of the plants and animals which existed in th 
'rrenton period. A all' ady noted, it is a well known fact that if 
wood, coal, or the body of any animal be pIa ed in an air-tiaht re­
tort and heated, a istjllation \' ill 0 ur, and the object \"ill be 
hanged to gaseous, oil, and solid matters. In the absence of h at 

and air a very long period of time 'will bring about th arne I' ult. 
B thi i meant the pro ess of cc slow de tru tive di tillation' 
abov mentioned. The primary product of such distillation wa 
probably a light oil whi h in the \,our e of aO'e ha b volatiliza­
tion yielded the ga and has it elf been con den ed into the h avi r 
petroleum. The gas b .lnO' lighter and more olatile than the oil 
gradually rose into the higher porous portion of the lime tone. 

If an open barrel be filled with crude petroleum from the Tren­
ton lime. tone of In ian, ani xpo 1 f I' a inO'le summer to th 
air, more than half of the contents will pass awa in the form of a 

apor an a ti ley tar-like I' sidne will remai . If by me mea ' 
the e capin vapor could be colle ted and analyzed it would b 
found in th main to hav th arne ompo ition a natural ga . 
In fa t it w uld be atural Q'as and would burn 'as 'fr ely as a sarn-
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pIe of that aluabl fl' 11 ·t d 3n th ordinar W' . In the 
d pth f th r k th ap ration of th oil ha been xtrem ly 
1 v and th amount ha ' b n limit d both by th varyin pre­
ure of h v rlyln ga and th underlying water. There i littl 

doubt, how v r, but that all th natural o'a of th 'rr ton lim -
ton ha been 0 d riv d. 

DI TRIB C T10 J F PETROI,E1JM 1 - 'l'HE TRE '1'0 J LIME TO E. 

The majority of p pIe who ha e never e n an oil fi. Id imaO'in 
that both pe rol um and natural ga 0 .ur in imm n e av rn or 
hollow. pac in the ro k b neath the surfa e of the earth. Th 
believe that gre t lakes or underground avities of liquid oil or 
highl ompres d xi t, and that , h n ta ped with a drill 
th i 11 in abuudan(' the oil and a f 'omm r . u h b -
Ii f a iti 

f 

roportion in fairl goo 
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wer ] lat d or pal'at d fr 111 the main area b a distance of Oll 

to 30 or mor mil . 'I'he outline of all wa irregular, with many 
ind nta ion alon the margins. In the more hallow portions 
of th ilurian ea the water in time became very briny and 
caused a heIDi al hanO' in the rock 'ro the lime arbonate was 
added, om hlorjde of maO'ne ia fr m the brine and a rna an ia­
lim arb nat all d "d lomite" re ulted. 'I'll f llo" inO' formula 
repre nt the h mi al hange which took pIa e : 

2 aCOa + Mg 12 = Ca Mg ( 0 3)2 T a 12 

or two m 1 ul s of al ium carbonate + ne mol ul f hlorid 
f ma n ia = t" mol ul f jolomi e + one mole ul of al­

-ium hJoride. 
Wh r v r the above hanO'e ook pIa l whi h wa only in the 

hall ,v: briny ::1r a. not d; he r nlting 1 lomit wa porous. Thi 
porou onditi n was due t th fa t that th n w r , tal of dol -
mit w r mall r th n and never entir ly fill 1 th . pa es 0 u­
pi d b th old r r y, tal of 11m aI'bonate. In th r word each 
r. stal of dol mit c(:upi ' Ie.. pa e ban it lid a a ry tal of 

b tV\' en a hi a IT id or mall por v,hi hives 
spa e for gas oil or water an 1 allows th r pid pa., aO'e of these 
ub. tan thr uO'h tll chan .O' ~ lime ton. The la'rg 'I" ar a of the 

T1'enton lim ion depo it b Heath the pre nt bo~"nd of Indiana 
e1' ith r too impw'e to admit of a 'hang into d lomite or the 

rO'YIdition of a lev l1 ere ·ne '8 1' ucl that the ltange tool place ' 
hence tll y a1' non-parmi and bnn' 11, of eit"h l' oil or gas , 

Even in ri h oil fi ld t.h porou, dolomit ha nl:) n formed 
in a mall proportion of th thi ·lm s f th Tr nton r k. . ually 
b, or m r "pay tr al"s ' or porous. trElta ar fund in the Ipper 
70 f t of th Tr nton. The upper one f th ha a thi kn of 
thr e to ten or ometime 15 feet, and usuall. urs within 30 
f t f the p of th Tr nton. I.E th Ie el of th Tr nton i low at 
the p lnt "h]' th bore i pnt lown, the npp r streak is oft n la k­
ill . rl'h econd por u tratum u ually the mo t produ tive, lie 
aboll 15 to 20 f t ~ low the fir t and is parated fr m it by a 
b d f unchan d non-porou lim tone . 

. uti I the ar 1903 the hall ,"\ r up r pay tl' aks w re 
thought to be conTIn d ntirel y t th nr t hundr d feet of the 
Trenton lim ton. In that and subsequ nt . ear however d­
v lopments hay shown limited areas iu Dela~ ar Randolph and 
outhwestern Jay ounties to contain :?moth r ep r pay ~treak 

J~'ing from 270 to 310 f et below the top of the Trenton an ep-
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arated from th up I pa. b: 200 or more f t of non-pol'O non-
produ tiv'e limestone. ' 

'l'hi alternati n of dolomite and limeston trata is probably due 
to change in the sal v IR at the time th lim tone ,a being 
ransformed into olomit. Wherever th Trenton lim tone 
umes it normal haracter and cea es to b dolomiti, it cae also 

to be oil bearing. Th hanO'e from an area taining porous rock 
into one wholly la kinO' i j often abrupt. 1t i only the form l' 

whi h ontain the oil and there i no known metho 1 x pt by 
drillinO' of determininO' where the porous 1'0 k 0 cur . 

2. The I mpm' iO'tts Cover.--Tn or leI' to prop 1'1, l' tain the a -
umulated petroleum the porous rO ,.k rou t be ntir 1 ov red with 

an impervious stratum i. e.) on through whi h neither oil nor it 
v latile ga will pa or an be for ed by the norm u pr ur 
b hind it. Such a 'over i u: ually a fin -O'rain d . hal and wher­
ever u h a stratum v I' a porOll .. '1 ro·k petrol um in r at I' or 
I s quantities is u 'ually found. In the main Indiana oil fi Id th 
Trenton 1'0 k i covered by a thi lmes of 200 or more fe t of that 
dark brown lose-O'rain d deposit l.."llown as the Utica shale, whi h 
po e! s every quality of a typical impervious cover. The driller 
recognizes this tratum a oon as he strike it by its 0 101' it om­
parati e fre dom from fo ils, and the ea e with whi h it' drilled 
and mixed with wat r. No f1' il j found in the i a hale 
though b di tilling portions of it an amount qual to three p I' 

~ nt of the shale';:: has b en obtained. 
If a shale or other impervious cover did not int rven betw n 

the porou reservoir and the surfac : the oil would long inee hav 
volatilized and pa ed off as e apinO' natural O'a lea in ' behind 
a tarry, a phaltum-lik 1' , idue ,hi 11 I' pI' n th olid ortion . 
In many localitie. in t.he United tates an ton , or lime ton 

. ur whi h ar hiohl. impregnated with such an a phalt substance. 
Th e d po its are found lose to the surfa ,ith n hal abov 
them. Had a hale been pre ent, the strata ontaining the tarr 
ub tan e would be oil-b aring. Thousands of dollar have been 
pent in drillin su·h localities in search of an oil whi h 1 DO' in 

escaped in the form of ga . 
Wh n the oil-bearing stratum lie close to the urfa nly 

a thin shale above it a heavy luhri atinO' oil I' ult . 
r gisterinO' 20.8 degr s Beaume, i found in Ja per ount 
dianu, where it 0 'ur in the Cornif rous lim tone at a d pth 
only 100 feet beneath 45 to 55 feet of cIo -O'rained bla k hal . 

* Dana, .. Manual of Geology," 4th Ed., p. 522. 
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that amount is being lessened. Wh n the supply f oil is ex­
hausted, as it naturally will be in time, there is no our from 
which it can b rene, ed. The salt water will ri e and . up th 
pace whi 'h formerly hel the oil and it win me to tay. 

Salt 1'Vatlw.-Salt water also occur in the Trenton rock in al­
mo t all portions of the Indiana field. 1, ually !iff r nc of onl 
six to ten feet in the elevation or depr ion of th urfa of 
rrrenton defines oil and salt water territory. If th \V 11 has be n 
10 ated over a syn line or trough, in the 'I r nton, alt, ater . 
apt to b found before the drillinb ' has proceeded r far into that 
formation, and a well yielrling onl salt water usually re ults. If 
ho\ ever, the bore pierces the dome or fiank of an anti line, either 
oa or oil will be struck, and the operator is u uall areful to se 
that the drilling is stopped just before the level of the water pro­
du ino rock i reached. In orne ca e., however, both water and oil 
are found together in the, arne stratum. S me of th b st well 
in the Indiana field are big salt wat r well, pum]!1ng from 150 
to 700, or even more, barrels of salt, ater, ~1.nd 40 t 150 barr 
of oil dail. It costs much more to operat a \ 11 of thi kind, . 
it has to be pump d with a beam and, tll r for r quires a ' pa­
rate power. u h wells are usually longer Ii ed, the ait"V at r 
eems to renew the quantit of oil by bringing it in from quite an 

area of the porous stratum which the bore ha pi r d. . tforeov r 
the alt water eems to keep the pores of th oil rock free from 
paraffine an oth r materials whi h have a tenden y to 100' th m 
up, and a well produ ing four or five barrel of wat r a day in 
conne tion with the oil, i pr ferred by many op rator to on 
that produces oil alone. 

Quantity of Petroleum to the ACl'e.-If th am unt of oil b­
tain d from a productive and be stimat d G t on gallon per ubi 
foot and the a d is fiv feet in thi J{ne. an a r (4 .560 quar<t 
feet ) will ield about 5,000 barrels of forty-tw O'all lJ a -h. If 
'·he and re ervoir be exceptionally thi k or of v r gr at por ity 
the production will be much great r. It i.' timat d that pindl 
-rop Hill, in T xa produced over 25,000 000 barre fr m 1 than 
200 a res. Tni, however, was a low-grade oil with an asphalt 
ba e. uch oils are usually more ab1mdant in limit d area than 
those of higher grade. 

By the ordinary pro eo. s of drillino' nd pumping it is im­
possible to O'et all the oil from any and, even if a w 11 be put down 
on every five a res. One-fourth or mor will probably remain in 
the ro k h Id there by capillary attra tion whi h neither the ac-
ompanying as nor th attra tion f gravit can over orne. 



A l' M LA'I'IQ \ D PRE ER _\TI":-\ F PETR LE 1. 447 

Th a ompanv in iUu trabon (Fig. 1) will probably lead to 
a bett r unde tand]TI o· of the a hove mentioned fact r garding the 
ac umulati nand pr ration of petroleum in the Trenton rock 
fiel of Indiana. 

Fig 1 D., Drift. N., Niagara limestone. H. R., Hudson River limestone. U. ., Utioa shale. T., Trenton 
imestone. A., anticline. ., syncline. a to b, gas bearing stratum. b to e, oil bearing stratum. e to d, waler 
bearing stratum of porous rock. e, preglacial chan.nel t.hrough Niagara limestone. r., non-porous Trenton lime­
stone. 

Wells, -as. 1 proouce gas; as. 2, oil; as. 3, salt water; 10 . 4, dry hole; Nos, 5, oil and salt water. 

Pools not Necessarily Conner.ted.·-A faUa y which is held by 
many would-be operators in the Indiana field is, that oil fields or 
pool run in lin s, and that one field is conne ted with all others, 
the oil fiowinO' from one to the other thr-ough a continuous strip of 
porous ro k. This may in part be true in the Pennsylvania and West 
Virginia oil reO'ions, but it is wholly untrne in the Trenton lime­
stone area of Ohio and Indiana. While all the so-called" pools" 
of that area are found in the anticlines in the Trenton formation, 
th yare not nece arily oTInected, nor do the anticlines run in 
traight lines. From what has been said abont he oricrin of the 

porous areas of the Trenton 1 imestone, it will be seen that a pool 
may be of any shape, and may lie in any direction from any other 
pool. Its bo-tmdari may be straight or sinuous; its area on 
square yard or one thousand square mile. If the ondition ne -

ar for the storincr of petroleum ' namely, a porou re r oir 
locat d in th flank or dome of an anticline of th rrrenton lime-
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. om oil. But a dr p or b i. Dec ary to form many square feet 
of film or um ov l' the snrface of a sprin o' or pool. In many 
in. tan the uppo 1 oil on the urface f c pring is not oil, but 
a browni h lIow pI' ipitatf\ of ir n oxid . 

Again as all' ad not Cl th il PI' clueing l' ·k· in ndiana fol­
low no d finite dir -ti n a.~ in . rne other tat . Th re i no 
north\\'e t- outh a t or north a.t-. nth\\' t a i or trend of 30 45 
or an number of d gr ' . which th intelliO' nt op rator an follow 
and ink a pI' du ·ti, bor 99 time out of a hundred. His op r­
ation. in th (tate mm t always have an lement of hance on­
ne t d with th m. If h keep well within t1 bound of pro­
du tjv t rritor T hi. han'. of failure are mu h f w r than if 
wild ·atting on the out id of. uch limit. But on the b . t ar a 
of kno\ n PI' du ·ti territory an will com in 
dry. 

One Falla y b liev d in by man, woul -b and s m old oper­
ator i that the main Tr nton l' 'k n I in n' ana i on­
ne t d in om wa with th ones at l' .rr Haute and Prille ton. 

n per. n with the light . t knowledge of oloO'y should know 
that th1 i. impossible. rrhe Trenton 1'0 k belono' to the Low l' 

ilurian p riod and wa in xi ten millions of years before the 
orniferous limestone at T rre Ha.ute or the Huron andstone at 

Prin ton w re form d. J ither is there any onn tion betw en 
the field. in Ja. per ount;'{ Indiana: and tho about a ey and 
R bin on Illinois the oil in ea h of th se fi LL b inO' in wholl 
different 0' ologi a1 horizon. l'he beli f in . 0111e kin 1 of a north-
a t-southwe t line or tr nd is pr bab]y larD> ly r pon. ib1 for t11 
rroneou opinion" h 1d on c rning the conne tion of th wid I, 
parated fields. 
Condemned and bandoll ed Territory.-DurinO' th fir t few 

ears of drillinO' for oil in Indiana much t rrit r. "as n dIe . 1y 
condemned by i 01at d bor whi h were dry or v l' mall PI' -
iuc r. The averaO'e operator then, as now w in sear h of 
"gushers" or big weD, and turned down in di O'u t any territory 
wh re wells came in for Ie s than ten barrels. With but littl 
ImowiedO'e of the ondition gOY rning th ac umulation of oil it 
wa. thouO'ht that a dr, hoI ('ond mned a quare mile or more of 
the area about it. Exp 1'i n gained by th sinking of thousands 
of bore ha, h wever prov n that "on well is a test for but one 
10 ation;" that i , for an area of bnt a few acre about he bore. ' 
A a result mu h of the condemnerl t rritory ha been redrilled 
and, in most instan es, fair to good produ ing w Ils have been 

[29] 
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developed where at one time it was thought that no oil existed. 
Example of u h territory ar mentioned on a later page under th 
matter descripti e of new dey lopment in n ar r k Town hlp 
Jay ounty, wh re s m of the 1) 't , n. lrilled in 19 6 w r 
completed. 

Th r i littl doubt but that hUlldr Us uf 1 r du -in O" \\' 11 -oull 
b drilled about the margin of th pr . ent pI' dudive ar a hown 
on the a 'ompanying' map of th main Indiana fi Id, in t rritor, 
"'hi h ha be n 'ond muec1 or abandoned. Th pool. ontaining 
the porou 1' . rvoirs in whi·h the oil i . tor d ar' 0 ir1' O'ulal' 
in iz and uthn that n on tan 10 ate th ir boundari . Oil 
doubtle ]oca]itie in th tat, hi h nev J' 

hav b n r n vel' will be t ted. \¥illrat hor s , unk at a v ntur,' 
will oubt] (li. clo th pre. enc f many I Dol}; n w unknown. 
but the majority of u h bore will doubtl . pI' y harr n on (: -
('ount f h abo n' f om oTle of the n (' . ar, 'on Etion to il 
a('('umulation abov enumerated. 

Fr m , hat ha be n written it will b . en that th orator 
ill th Indiana oil fi Id i takin 0" han . 
h ink: a bor. IT ha no \Va)' f kno" inO" b f r hand what th 
r ults wj]l b. H may pi r e th nt r of a l' rvoir and . t a 
300-barrel w 11· h may tl'ike n ar it out r rim and 0' tat n­
barrel w ll· h may mi. R it altog th r and get a dry hol e. Onr 
thinO' he an reI upon if h trik .. ,::t produ (' iv well an 1 that i. 
that he is drawing up n a stored produet which i n t no, b il g 
form d in th ro k from whi h it 1, drawn and that thereforf' . 
he mu. t ventuall:v xhaust the ,tock of oil fr m th immeoiat(' 
vic:init. of hi bore. 

, eed of ACC"'tTu,te u,rfa Po L e ·ols.- In ord r t pr p rly d -
vIp an, i1 PI' n jng arra and r cluce the numh I' of dr, h 1 
a minimum th tt' nd, width and di of the anticlin and syn line 
in the top of th il producinO' f;tratum should b a certained b, 
an a urate d t rmination of the . urfac ] v I b tw n a numb T 

of , ell. Where a bor f l' petroleum h 1'<:" ulte 1 in aO'ood pl'O­
du ing IV 11. th 1 vel of th snrfa e of th oil h aring roek abovr 
r b 1 w tide . hould b ar full. ' a. rtained. ThiR ran b 

none only by TIlnning a tran it 1 v 1 fr m the near t point wh re 
the surfa is known usually on a railway to th Rit of th hore. 
B, ubtracting the 11r.fa 1 vel f th borr from tIl d pth at 

. which the oH b arin l1' • tI'atum i fir t tl'urk. th o> i-mrfac of th l:' 
latter in termR of . ea level will b obtain . provid d it i. b 1 w 
tjd. Wh r th jl bearing 1'0<']( 0 urs above tid th depth of it 
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will be Ie s than the sea level elevation of the bore, and should be 
sn btract accordingly. 

The 10 ation of the first half-dozen or so wells in any area a mil 
or two square must of nec ity be a matter of guess work, but 
if the surfa'e level of the top of the sand in each bore, productiye 

r dry, be arefully a rtained, the tr nd of the anti line and the 
approximate limits of the field or pool can be oon determined. 
Too much gue work is carried on con erning the surface level 
of the spot on whi h th w 11 i located. In a broken ountry It 
is difficult for any man to gue.ss approximately the r lati e levels 
of two points a quarter of a mile apart, and the new lev I should 
al ways be ascertained with instruments. 'l"'he urface I vel of the 
bore has nothing to do with the absolute height or surfac level 
of the produ tive and, or the absen e or pr nee of the petroleum, 
but it ha a gr at deal to do v ith the a' urate determination of the 
surface lev 1 of the sand, and therefore with the 10 ation of future 
wells. If a few thousand dollars had been p nt in Indiana in 
pa t da s in the careful d t rmination of surface 1 vels, it would 
have saved a few hundred thou an whi h ha e b n unk in dry 
holes. 

jl1.any Bm'es too Shallow.- Investigations carried on during r -
cent years in the central-southern and western portion of Indian, 
and records of many bores whi h ha e been unk in these region . 
have led me to believe that the majority of th rl drill hole 
unk in sear h of Trenton limestone failed to reach that f rmation. 

This failure to sink the bore deep enough wa due to veral au e , 
hief among which was the great differen e in the trata 0 rlyino 

the Trenton in those portions of the tate from those ov r lyino 
the ame formation in the main gas and oil produ ing ar a . I 
the latter areas the iagara limestone of the per ilurian ag 
and the Hudson River limestones and the Uti a hal of the Lower 
Silurian, are the only formations to be pier ed by the rill between 
the drift or urface and the oil and ga bearing Tr nton. In th 
central- outhern and we tern portions, pe ially th latter a num­
ber of formation whi h ar wholly absent in the main O'a and oil 
field, intervene between the urfa e and the top f the iaO'ara 
limeston. Th driller employed during th g an oil x it -
ment of 1 7 to 1 95 to sink the bor in th I' gions were, f r 
the rno t part from the aa. fiel . Th ir kno ledge of geolog 
wa mall an in man in tan ,e aft r pa in through a hal 
whi h r mbled the Uti a and which they doubtle tho O'ht '\: a 
that formation they called the underlying rock "Trenton lime-
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tone,' and oon aband011 d the bore a barr n. 1 h hale which 
they ha pi l' d may ha\' b n any on of a half-doz n carbonifer­
ous hal . 1', what i more likely, the black Gen e hal, 110 one f 
w hi ·11 a ' 'ur . in tll main ga field.. 

Agaiu, .tr no' fi \ring y in of .. ali ",at I' \\' 1'e tl'u 'k in a nUID­
bel' of th bor(!~ and the 10 'al (;orupanies, who . m mb l'~ \ ere 
pa iug for the drill in ,b am 1 alarmed at the xtl'R co~t n cessary 
to a e off u h \\'(,1.te1', and oft .11 aband ned th bore befor rea 11-
ing 'rrenton. In a numb l' of in tan e in the outhwe tern 'OU11-
tie, the Cornif rou limc .. t ne and lIuroll an<lstone whi 'h ill 
places, as 'l'err Haute, ird. e, Loogootee, Princeton, et., 
have pro 11 oil aud era baring. \rer n t ven r ached, tbouO'll 
the lie 900 to 1,400 f et above the 'I renton. Wherever a bore wa 
thus aban loned without r ac'hing Trenton or am th l' oil-bearin o' 

formation, all th rn n y p nt wa wholly wa te , there beinO' 
neither n gative ))01' p . itiYe r ult. Morea er, lilU 11 t rritory 
wa 'ondemned a non-productive without bing O'iven a fair 
test. 

rrhe foregoing tat m nt are not made becau e I belie e that 
O'a or oil in paying luantitie will eventually be found in th , 
Tr nton limcstone in outh rn and we tern Indiana, for I have 
n r a on for u h a beJi f. 1 either have I rea ons for believing 
the contrary. If th arh l' bar s had of a ertainty reached 
rrr nton and proven barren, tIlcn neO'ati e viden e would have 
be n availabl 0 The one fact which I do wi h to impre. upon 
th itiz n of th r gion~ ill ntioTIcd u that ntu ·h of their t rritory 
ha not be n prop rly tested. 

\.noth r and mar imp rtant rea on for the statement i to in­
due mpanie who tart future bar s to Tr nton to ee to it that 
llothing stop th drillinO' b f l' '1'r nton lim tone i. I' ached or 
rath r b for that formatlon ha. b n pier oed at 1 a t 00 feet. 
Beyond t11a depth tll r i littl po ibilit of findinO' either ga~ 
or oil. contra'tinO' 1ri11 r of xp ri n e an ea ily an 1 "\ ithou 
great exp n e ca off any alt '",at l' \vhich may O'ive him trouble 
An ac 'urat l' ord f th thickne~ . f a h f rmati n pa ( 
throu O'h toO'ether with a . mall vial of th drilling of a 11 W .' 

aid rou h in determinin o' th horlzon whi h th drill i piercin ~ 

at an d pth, and ,U h l' c: rc1 and sampl . h nl alway he 
kept 
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'rHE MAIN TllENTO POCK OIL FIELD OF IITDIANA. 

'rhe main area of Indiaua at present produeing 'l'renton rock 
petroleum in commel'eiul quantities occupies a portion of nine 
counti northea t of th cent I' or the State, viz., Adams, Wells, 
Huntington, Grant, Bla kford, .J ay, :l\Iadison, Delaware and Ran­
dolph. As shown on the accompanying map, it may be said to 
compri c about 1,2 0 square miles, being included within an ob­
long trip of territory approximately 50 miles long by 24 mile 
wide. ext nding from the hio-Indiana tate line westward to the 
a tern limit of Liberty town. hip, Grant County, and from War­

l' n Huntington County, south to Hartford City, Blackford 
ount , and an irregular area of 0 or more square mile outh and 

outhea t in Delaware and Randolph counties. This territory 
ompris all or a part of ea h of the following civil to~vnship : 

Blue 'reek J effer on, ,Vabash and Hartford, Adams County; 
NottinO'ham, Che tel', Jak on, Liberty and Harrison, Well 

ount; alamonie, Jeff l' on and Wayne, Huntington County; 
Van Buren, Wa hington Franklin Center, ~Ionroe, Mill, Jeffer­
on, Fairmount and Liberty Grant ounty; a hinO'ton, Harri­
on and LickinO' BIa kford County; Penn, Ja 'kson, B ar Creek, 

Waba 'h Knox and Richland, Jay County; Ionroe, Gr ene an 1 
ton Cr k Handolph ounty; Niles, "Va hino-ton, IIamilton. 
enter and Liberty D laware County; Van Buren, Boone and 

~Ionroe. l\Iadi on ounty. Of these the town hip m ntioned in 
Ran lolph an 1 D lawaI' 'ountie and Richland town hip Ja 

unty, lie. 'om distance ont ide the main field, but may in the fu­
ture be onn ·t d -,yith it by th findin o' of produ tive territory in 
th interv ning area. A ide from this main fi ld, Trenton 1'0 k oil 
is produced in limited commer ial quantities in mall area in Wa­
ba h, Iiami, ~amilton and J arion countie .. 

The urfa e of the main area now yieldino- Trenton rock oil 
in Indiana was riO'lnull. ne O'l''''at plain with only oc a ional 
"1TI.all undulation to br ak jts monotony. Thl. plain has been 
r ded jn man r pIa e. by the tream which in the pa t have been 

rnu h lar~~r than at pr. nt. Wher \' r bluff. or hill ar found 
they are but the l' uIt f 1.1(·h rosion. But f "T out 'rops of 
rock o' 'ur within tIl oj! field, and th ~T ar fonnd only alouo- the 
trcam , where the "at r has l'odcd c1 p ehanl1 J throuO'h the 
~rift and boul r clay, v r.'where covering the oil t rritor,' to a 

depth of from 50 to 250 f ct. These out rop belon 0' to til 
iag-ara o-roup of the 1 pper Silurian period. 
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The formation pa ed through h, T the drill in all parts of the 
field before the Trenton hme tone or productive sand is reached 
are, therefore, as follows: Drift, Niagara Erne tone Hudson River 
lim tone, Utica shale. In the eastern half of the field an averaO'e 
. etion showinO' the thi kne.. of each formation pa ed throuO'h 
would be about a follow : 

Fig' 2. 
Easlem, 

Feet. 
1. Drift , .. , ..... ', .. , .... ,....... 125 
2. ~ iagara lime tone .............. 150 
3. Bud on HiveI' lime tone ....... ,. 425 
-L Utica hale .. ,' .. , . .. . " .. "... 300 

In the w stern portion of the field 
the averaO'e bore how : 

Feet. 
1. Drift .......................... 175 

.l ·iagara lime tone .... ,.,....... 325 
3. Hud on River lime ton .... " ... 310 
+. 200 

Fig:3, 
Western. 

Throughout the Indiana. field an ejght or ten-in h dri e pipe 
i forced down through the drift to the Jiagara lime tone. The 
fresh water usually found in the Niagara is a ed off by an iron 
tube 5~ or 6y! inehe ... in diameter, which reaches from the urface 
to the soft blue I udson River lim tone underlying the NiaO'ara. 
Thi econd lime tone and the Uti a shale beneath it contain no 
water. The Trenton is everywhere overlain with the soft, dark 
colored Utica shale which forms an impervious over through which 
neither gas nor oil an e ape. From the bottom of this shale the 
drill pa es at once into the hard ru t f th Trenton lime­
stone. 
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alread, noted, two or thr pa treaL' or porou lay r,' 
ar usually found in the Trenton and it i on] in th m that oil 
oc("urs. The fir t or upper layer i usually 15 to 25 fe t below 
th top of th 1'renton' the second, wher pr ent i 15 to 25 
fe t below th bottom f the first. In limit I areas in 
Randolph and J a. ·ounti.· a d per pay . ·treak 0 u 
10 feet below the surfa e. 
In the well r ords given on llb equent paO'e the lenO'th of th 

drive pip r pre ents the thi kne of th drift. B subtra tin o' 

th numb I' of fe t of drive pipe from the numb r of fe t of thr 
asing the thi kne of the fiagara limestone may b a rtain d. 

The di tance from the bottom of the asing to the top of Trenton 
r pI' nt the combined tbi ·knes, e of Hudson River lime tones an ~ 
hales and Uti a hal. Th driller calls both of the e formation 

" hale" u ually di tino'ui hing them by the t rillS "blu " and 
"brown" or "black." Tb a'\ raO' operator and drill r pay. 
littl att ntion to th nam of the ro ·k formations pa I through . 
but can t 11 to an inch how mn .h iron ha be n u d in th bor . 
The r ords a given ar prarti ally the only one. kept in thp 
field. 

Th e Oil Map.- l'h a ompan inO' map f th main Indiana oil 
fi ld i he fourth j u d by thi D partment in the la t t n years. 
The fir t .. bowin o' the xact area tested up to January fir t , 1897, 
wa issued in th 1896 (21st) report of this Department. Th 
field then embraced but 400 square miles. Thi map enlarD'ed and 
modifi d 0 a to how the ueld a. it wa on January 1 1901 wa. 
publi hed in th 1900 (25th) report. The area had then in reased 
to 900 quare mile . Th third map brought the field up to Jan­
uar:v ]. 1904, and embodi d an area of 1,350 square mil~s not in-
ludinD' a larO'e portion of ifadison, Delaware and Randolph roun­

tie which were added to embrace the Parker-Selma pools. Th 
fourth and pre ent map shows the field as it wa on January 1. 
1907. From it we learn that the productive area ha b en de-
rea d veral tm, nships which showed a limited produ tion in 

1903, now beinO' outside the bounds of produ tive territory. For 
the fir t tim . the abandoned ter1"iiory, or that formerl. under 
lease and produ inO' oil , but now having the iron in th wells 
pulled and th lea. e allow ,d to lap. e, is shown. 

The new productive territory . hown on the pre ent map i 
mo tly in Delaware. Randolph and Jay ounties. In the first two 
the d ep pay d velopm nts of 1904 and 1a05 added an area of some 
70 . quare miles. while in .Tay County everal sc'!'uare mil s in Bea.r 
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reek town hip w r add d in 1905 and 1 06. However, th ~ 
amount of old t rritoryahanc1oned in 1 the former map was i ued, 
f r ex ed that added by th bringin'" in of new 'well on the 
outside. 

RANT OUNTY 

in "'hi ·h th m t w tward e~dpn ion of the main Indiana Tr nt 1) 

r l'k oj! field i' locat d Ii. we t of th 'onnti' f W Us and 
Bla kford and outh f Huntington and ~ c b h 'ounti s. It com­
pri e an area f 4] 6 square mHe. th ul'fa f whi hi, for 
th mo t part] el r lightly nndulatinO' though in th vi inity 
of the 1\1i i in wa Riv r many hHI " iu to 1'0 ion and from 50 
to ] 00 fe t abov th I yel of the 1'i v "1' bed are foun . 

The l\1i i . in wu nt l' th ount near i south a t rn orner 
and flowinO' in a northwe t rly Jirection leave it on th northern 
b 1'1 1' , ix mi] a t of the northw tern ·orner. In the arly 
hi , tor, of th unty it was navlD'able for flatboat. which W lV 

I ad d at ::.\Tarion and tran port 1 via th Waba 'h and Ohio ri I' I 

to ew Or! an. It and it. tl'ibutari n.rain th great r part of 
th 'ounty' but the we. t rn ti(lr of t W11 hip " j drain d by Pip 
and ira r k, and th nOl'th a. t<>rn (. rn r b. BIa k reek, 
a tributar,r of the ,alamoni Riy r. 

The ojl of th onnty are mo tly of drift origin and for the 
mo t part ar f rtile though in m 10 (liti a la ·k of 'ne . aI', 
drainaO'e ha, rendered their tilJaO'e nnprofitabl . 

The tran portation fa ilities of the rounty ar ex II nt, the T. , 
, t. L. & W. ( lov I' L af ) th l\1ichigan jvi i n f th ig Fur, 
the P. C. . & t. L. and the C. C. & IJ. railways pas inO' ntirely 
throuO'h it and h vinO' a common jun tiOll point at ~1al'i n the 
('ounty at. Be id s these the C. I. & E. 1'0. S it . onthw t rn 
fourth. whH the Union Traction Company' lin p erat between 
l\1arion. nd rson and Indianapolis ~nd iari nand Wal a h. 'The 
1arion Inffton ~md Ea tern tra('hon lin al 0 run. to th n ;t -

ward. The population of the ('ounty in ] 900 "a 54 693 a aO'ainst 
31,493 in 1 90. while that f J\};uion \va. 17,837. a. ag'Hill~t .769. 
Thi notable increase wa~ du :lImo t who1]y, either cli.rcrtl or in­
dir t1~r , t the gas and p tr lenm {lev lopmpnt. brought about in 
the connt:,' during the d rad(.l in que tion. 

The elevation in feet above tid. of thr pl'iuripal railway ta­
tion, in the onnty ar a. follow. : Fairmonnt. 8 0; Fo"{ 817· 
T rb t, 851· .Toll 'sboro, 84 . l;ann .. ill, 64 · ~ farion, 1] -814 , 
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~li rs, :.-3; Ro elmrg, 45; Sims, 57; wayzee, 59; Sweetsers, 
44; Upland, 939; Van uren, 840. 
In 1902 and 1903, Grant Connty be arne the banner oil produ ing 

county in th 'tate, easily outranking Wells, ",hi 'h had formerly 
h ld the lead in production. In 1904 and 190- it wa outranke 
by Delaware ouuty on atcount of the discovery of oil in the deep 
pay ea t of lIIuncie. "Vhilc the number of bores sunk in 1906 wa 
less than in 1905, the production held up better than in Delaware 
and the two 'ounties are now vel'. do e together with rant on' 
again in the lead. 

Washington Township (2:,) N" 8 E.)-Th· ar a of 36 square 
mile north and n rthea t f l\fari n wa' probably as activ in new 
work in 1906 a any cction of equal area in the main field. Most 
of the new wells were, however, of light caliber, starting at fi e 
to 30 barr 1. In ix month the majority of u h wells in the town-
hip drop to three to five barrels, and hold up to this production 

for a long time. 
In the northern tier of sections No '. 1 to 4 may be ranked as 

hown on th IDap~ ,vhile 5 and 6 he; ve ro u ed ga only. Th 
best bore of th T ar in thi tier was on the Call ntine lease in the 
11 rthea t quarter of and started at 30 barrel'. 

In the se 'ond tier of ections, Nos. 7, and 9 are iliO tly ga' 
bearing ther bing onl a few light oil pumper' on the Dickens 
tract in the southea t quart r of '. il i beO'inning to show in 
a 11Ul lb l' of th weI. n lea~€' operated in adjoining se tions, as 
Nos. 10, I' and 16, lllu·h gas is wa ted by burning an exc in th 
boiler. the flames often running ut of the tack for 30 or more 
feet. tion 10 i IDO tly oil t rritory, but the yield i h ht. The 
'outh half of 11 i amon o' '(;b be t in the t wn hip, a half doz n 
l' more well on the Crey] ton ann William farm tartinO' durinO' 

the ear at 20 to 50 barrel. Secti n L.I is a 0 above the averaO' , 
the old well making tw to two and a half barrels each per day. 

ection 13 and 14 both compri, e fair t rritor none of the new 
well tartin 0' aboy 35 barr 1. Th outh half of 15 an the 
north half of 16 are also above tbe av rag. 'rhe J..Jewis mith 
tract of 200 a res in the we t half of 16 j, . t Ul1t ted as th 
owner has so far l' f ed to lea . 

B re No.1 on the N. M. Bradford, and No. 1 on the Ira Brad­
ford in the north half of the sontbea t quart r of 16, end o. 
11 on the J. T. radford, in the outhw st quarter of 16, had the 
followinO' re ords: 
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No.1, 
N.M.B . 

Fut. 
Drive pipe ................... , .. , 2 5 

asing .......................... 509 
Top of Trenton. . . . . . . . . . . . . . . . . .. 995 
Gas ............................. 1020 
Best oil ......................... 1040 
Total depth ...................... 1071 
Initial produ tioll, lJarrel ......... 25 

No.2, 
I. B. 
Feet. 
256 
409 
906 

1020 
1030 
1071 

60 

No. 11. 
J. T.B. 

Feet. 
341 
442 
904 

1020 
1055 
1004 

15 

'1'h larger portion of ·tion J 7 and 1 b 10D 0' to D. UJ et-
"inger, and "\ya under lease by the Pittsburgh-Columbia Oil & Ga 
10mpany. Three bor were unk on the west half of the outhea L 

quarter of 1 , but yield d only o'a" and a howing of oil. They 
w re therefore abandoned and th lea e rancelled. Se",tion 19 
i untested. Th Wm. Bo ock farm in the northea t quarter of 
20, had on it two llght produ ,er whi h hay be n aband n d. T}p 
only productive wells are now on the l\iotter tract in he outh half 
of the section. All of 21 i now light producing territor. The 

ears lease in the east half of the northea t quarter of 22 hru 
been abandoned, but the remainder of the north half of th tion 
remain fair, as do s also the greater part of etian 2 , while the 
new wells in 24 are only average producers. 

The north half of 25 i mostly light territory whil the outh 
half ha only gas and dry holes to it credit. However, de p dri eo' 
have pr v nted rna h drilling, the drift running 440 or more f t 
in thickness. 'rhe greater part of 26 is fair territory the northern 
third of the section grading above the r t. The outheast luartel' 
i in the deep dri e and i , as yet, non-proda ti e. IVlost of tion 
27 is now light t rritory, except the we t half of the nor hwes 
quarter which has been abandoned. The I.Jove tract on th south­
east quarter has been a big producer in the pa t. tion 2 i at 
present all fairly productive, but a number of the be t well are onl. 
a year or two old while the new ones of the y ar \ re mo tly liO'ht. 
The northeast quarter of 29 wa~ ahandoned after a dry hole or two 
had been bored on it but was afterward r -lea d and is now th 
best portion of the section. 

Sections 30 and 31 and the greater part of 32 are t non-
productive. The northeast quarter of 32 nd the outh half of . 
have each Yielded a few liO'ht well. which have been pulled. Th 
northeast quarter (If 4 j the he t part of that se tion. The Corey 
lease of 100 a r s in the cent r of th south half ha b n aban­
noned. The remainder i for th roo t part light. 

'fhe gr ater part of both ctions 35 and 36 l1a b en abandon d. 
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the bor sunk having resulted in light well or dry holes. The 
llen farm in the northw t quarter of 35 i a fair producer, whil 

all other pumpin a wells are light. 
It will be seen that Washington township is mostly light to fair 

produ ing t rritory. Almo t all of its area ea t of the Hunting­
ton-1\'Iarion pike ha been te ted. All re ent well have had a 
mall initial produ ,tion, but the older drilled portion holds up well 

and the town. hip wHl yield a good output of oil for . everal 
year. 

Van B'uren Township (25 X'., 9 E.)-'l'hi township in th north­
east rn corner of Grant County, mprises on of the olde t and 
best known oil producing dj tricts of the State. The first oil well 
in Grant County wa drilled in the outskir of the town of Van 
Buren in 1890. From that time until the present the drill ha. 
been kept almo t con tantly aoinO' in Van Buren township and 
its ar .a has been prett. thorouahly aone over. The re ults hav 
been above the averaae the town hip ranking with Nottingham anel 
Jack on of Wells County a a reliable producer. Whil rno t of 
it territory was classed a good on the former map man. f the 
lea . had at that time been drilled out· i. e. had bore on all th 
10 ations. The production has naturally fallen until such territory 
DlU t now be la ed a fair or light. But f w big produ 'ers hav 
been fini hed in recent y ars. hut th )Tield i. y t larae on a 'ount 
of the ar at number of wells. The present rank of most f th 
se tion is shown on the accompanying' map and only new de­
velopments of pe ial jnter ,t are herewith noted. 

S tion 2 has increas d in output and may be regarded as fair 
averaae territory. r ord of No.4. finished ovember 7 1906. 
on the 1\1:. R . Green tra t in the northeast quarter of the southwest 
Cluarter showed: 

Feet. 
Drive pipe ..................................... . .... 174 
Casing .............. .. ................... . .... . ... . .. 460 
Top of Trenton . ................. . ......... . .... . .... 002 
Gas ............. . ................................... 1007 
on ............. . ...... . .............. . .... . ......... 1020 
Total depth ............................... . .. . ..... . . 1046 
Initial output. barrels... . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 20 

deep pay well wa sunk in 1904 on the Wisehart lea e in the 
northeast quarter of tion 2. '1'his bore penetrat d the Trenton 
limestone 347 feet, but found no oil except in the fir t pay. 

Several w lls tarting at 40 to 60 barrels were drilled in tions 
5 and 7 durin the year. Of these No. 22 on the A. Pulley tract 
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finished August 1 in the . outhw t quarter of 7, had the follow­
ina record: 

Feet. 
Drive pipe ...................... . ..... . ....... . . .. ... 156 
Oasing . ............... " ....... , ., ... , .... . ..... .. , . . 439 
Top of Trenton ............................. ......... . 1003 

a ............................................. .. . . 1012 
Fir t oil ...... . ........................... . ......... 101 
Be t oil . ............................................ 103 
Totul d pth ........... ....... .... ................... . 10 5 
Initial output, barrel .................. . ...... ... .. . .. 65 

A dry hole wa drilled on the Kirkpatril;k lea e in se tion 1-
where 14 produ ina wells were 10cated. A bore on a town lot in 
Van Buren fini hed in July, in territor once abandoned, tarted 
at eight barrels. 

tion 2, mark(ld liO'bt on the old map i now fair to good 
territor No. 17, fini hed in Septemb I' on the lIa. e farm in th 
outhw t quart 1', showed the following l' cord : 

Feet. 
Drive pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 412 
On ing .. . ................ . ........... . ............ . . 441 
Top of Trenton ........... .. ..................... .. .. 972 
Gus ................. . ............... . ....... ........ 9 7 
Oil . ... . .... ... ..... .. . ......... . ..... .. . .... .. . .. .. . 1 5 
T tal d pth ..... .. ..... .. ........ . ... ... ...... ....... 1032 
Initial produ tion, barrel .......... ... . . . . . . . . . . . . . . . . 30 

llIon'roe l'ow'Ilship (24 ., 9 E . )-'1'h north half of this town­
ship bas in recent ear produ('ed on iderable oil, but the t rritory 
bas b en v 1'y spotted, dry hole and gao wells alternating on many 
of the ections with fair to li,.;ht oil PI' du r. A number of th 
fir t lea developed ha e been aban Ion d. In tbe outh ha1f rou h 
of th area is a . et untested on a ount of the pI' en e of g . 
No railway pa . through the town hip and in winter and pring 
but little hauling of supplies can be done 0 I' th mud roa . 

'Ihe fir t producing well in the town hip was drilled by Joshua 
trange jn Octob I' 1 95. It was on th outhwest quarter of se -

tion 10 and the oil rose 600 feet in the bore the top of Trenton 
havin a b en tru k at a depth of 987 feet. From that tim to the 
pres nt drilling has continued and in 1906 quite a number of new 
bores were sunk, the most of whi h arne in as light to fair pro­
ducers. 

The :five new bore in sections 1 and 2 were either light or 
dry. Two of these, on the Eikenberry farm in the west half of 
1 came in as an eight barrel produer and a dry hole. The former 
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producing well in s tion 3 hay be n abandon U. 'rhe only pro­
luction in s ction 4 and 5 is in the north halves. On the A. 
IIaine farm in the northw st quarter of 7 ther are 1 bores two 
of whi h came in durinO' th year a. 5 and 12-barrel producers. 

On th flo kett farm in the north a t of e tion 6 two 
oIl 0'(1 well ,ver drjlI d de per and put to pmopino- but only 

ield d on -half barrel ach and were abandon d. The w t half of 
the. tion j still fair t rritor,Y. om liO'ht produ er. hay b 11 

1rill d on the nth half of 7 while tho e on th north half, 
f rmerly produ tive, have been pulled. Section is undrill d \\ hile 
the productive lease formerly in 9 have b en abandoned. Th 
north half of 10 is also undrHl d, the northea t quart r n r hav­
;nO' b n I a d. The outh half ('ontains e eral lio-ht w 11. e­
ti n 11 and 12 tin continu Ii o-htly produ tiv exc t th outh­
we t quarter of en. h whi h have bp n abandoned. A b r on th 
Hoover lea e in the northw t of 12 was barr n. Four or fi 
bore "ere unk on se tion ] 3 during the year one of whi h wa 
1ry, whil the l' • t start d at Ie s than 20 barrels. The outhea t 
Rnd northwest quarter of 14 are Hght; th r mainder undrilled. 

ctjon 15 where some of the olde t wen in the to" n hip ar 
located i mostly light· many of the well doinO' I than a 
barrel a day. Only ga i produced in 16 \vhile th w lls in 17, 
formerly prod 1 tjve. have been pull d. 

An of 18 ex pt the northeast quart l' is produ tiv but liO'ht 
the new bore. tarting at 10 to 15 harrel. There i no produc­
tion in s tion8 19 to 22, the f w w lls former]. yielding havinO' 
been abandoned. Ther are a few liO'ht well on the n rth a t of 
23 and the north half of 24, while all of tho jn 25 ar of th 
ame kind. Sectj ns 26 to 33 are either undrilled or produ e ga 

only. A number of light to fair wells were sunk on the outh half 
of .34 during the y ar i the best heing on the Moore 1 a e in the 
.onthwest corner. 

Th re are several light produ ers on the Hogston :Myer~ and 
Hinirker leases in tIle south half of 35 and also a f w in the outh­
ea. t of 36. A dry hoI on the J. Palmer in the onthwest of 36, 
fini hed in Sept mber. had the following re ord: 

Feet. 
Drive pip ..... .. ......... . ... . ..... . . . ............. . 227 
Casing .............................................. 403 
Top of '1'1' nton. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 995 
Gas .. . .............................................. 1030 
'Vater ............................ .. ................. 1049 
'.rota} deptb .. .......... ............................. 1077 
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Centre Township ( ections 1 to 24, 24 1\. E. )-Thi tOWD -

hip, in whi h the ity of l\larion i mo tly 10 ated, ha been 
pretty thoroughly drilled and its area has prov n, for the most 
part, productive. A large portion of the older tested territory 
ha however been abandoned and the later well are mostly ljO'ht 
producers. 

But one bore was unk in section 1 durinO' the year. It was 
n the l\1:ang farm in the southeast corner and tarted at only 10 

barrels. 11 the ection is light territory as i al 0 the east half 
of 2. the we t half of the latter section being better. Two bore 
on the l\([yer and Levi farms in section 3 came in at only 5 barrels 
ea h, but the ection as a whole ranks fair. There are but a f w 
liO'ht wells in the east half of 4 now being pumped, the gr ater part 
of the se tion having been abandoned. There is no produ tion 
in ection 5 6 and 7, the southeast qnarter of 5 having been 
abandoned as has also all former production in section 8. In ec­
tion ~ the Jones tract in the southeast quarter is fair territory but 
the remaind r is only light or abandoned. Se tion 10 i till pro­
du inO' some of the wells having an average output while mol' 
are liO'ht. 

But one bore was sunk on se tion 11 during the year and it 
tarted at only three barrels, while tion 12 i al 0 liO'ht territory. 

The Overman and N lson tra ·ts in the ea t half of 13 were 
abandoned durinO' the y ar. whil the r mainder an only be 
las ed a light. A deep pa. bore on the Bartlett tract in th 

northea. t of 13 wa unk 316 feet into Trenton . A liO'ht pay was 
I' ported at 285 feet in but it was not ufficient to warrant the 
hooting of the well. Sertion 14 grades the same-the outhwest 

quarter perhaps a little better. The gr ater part of the south 
half of 15 is et fairly produ tive but a portion of the west half 
of the ection has been abandoned, although it was the best terri­
tory in 1903. 

In section 16, the E. Van Va tor farm in the outheast quarter 
wa once abandoned but is now fair producinO' territory. On the 
Horner tract in the nortbea t quarter of the section were sunk 
the best new bores of the year in the township; . ix of th m, Nos. 
14 to 19 inclusive. starting at 30 to 75 barrels a h, while No. 
13 was a dry hole. 

The :McClain and Ste ]e leases on the we t ide of th river were 
in part abandoned. In e ·tion 17 th Hay and Overman farms 
are t.ill fairly produ tive. while the re t ha been. for the most 
part abandoned as has also all former productive territory in 
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e ·tions 1 and 19 xcept the Davis tl'a·t ill th southeast of 19, 
which has on it several light pumping well . 

ection 20 is et all light productlv territory except the south 
half of the southwest quarter, which ha been abandoned. A dry 
hole was put down on the llorthwe t quarter of 21, while the re­
mainder i light. The northwe t quarter of ~2 i yet up to tht> 
average in produ<.:tion, but the remainder i lighter. '1"he gr atel' 
part of the north half of 23 has been abandoned, the remainder 
of the ection being lighter. The b t portion of 24 is in the north­
we t quart r. Th Coult rtract 'omprising the northeast quarter 
has b en abandoned, whil the remainder is very light. 

On 0 tober 1, 1906 Bell & Kilgore sold to the 10rn P lanter 
Refining Compan. 1,300 acre ' of leas ' in se ·tions 22 and 23 
() ntr , and 26 and 27, lVEIl townships, on which were 79 w 11 , 
making a total of 5 barr 1 per day, for $ 5,000. 

111ill Township ( '1eclion' 2:1 to 36, 24 N., 8 E ., and 1 to 12, 23 
!\" J E.) .-This town hip, lying southeast of .iVIarion, 'ontains only 
24 square mile . It is omposed of parts of two congre ional 
town hips, and hen' the <.:tional numbers ar 'onfusing. Th 
area has proven very spoited in nature, and the map shows most 
of the available information r garding th O'rade of ea h ection 
at present. A test bore unk in July on th E . 1'homas tract in 
the southwe t quarter of ection....,5 result d only in a small g . 
well. In 26 only the south half has been drilled and it has b en 
abandoned. 1'he penceI' tra·t in the center of the outh half f 
e tion 29 ha been abandoned, while new bores in the north half 

of 30 started at 40 or more barrels. Two dry holes were bored 
ill se ·tion 35 and one in 36 durlng the ear. A te t on the Haine 
tra ·t in the southeast quarter of section 11 started at 10 barrels. 
'fhe northeast quarter of the se tion ha on it thr e liO'ht pro­
du r and one dry hole. everal new w Us with small output 
were drilled on the J. Hubert tract in the southea t of 12. 

But 14 bores were sunk in Mill township during the year, whil 
19 old wells were abandoned. Of the n w bore three were dr 
and the 11 producer had a total initial output of nl.· 77 barr Is. 
The record therefor i not a promi. jng one for th fntur. 

Fai'rmount Township (Sections 13 to 36. 23 .Y. , E. and 1 to 
(i /22 N., 8 E.) .-rrhi town hip first b gan to how oil in 1902. 
Mo t of jts ar a had been for ear under 1 a. e to gla ompanie' 
and to orporation und r contract to furni h O'a to manufa turers. 

th O'a supply gradually failed anum ber of the old wells were 
drilled deeper and when shot and cleaned becran to produ e oil in 
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paying quantitie. The year 1903 showed a great development in 
the uth'w t corn l' of th town hip wh l' thr or four sec­
tion ha an utpnt abo e th av rag. ra1 . e tion along the 
north border h ve a 0 yi 1<.1 d anum bel' of light produ er . 

rfhe '" 11 unk in th 1a t two year have been mu h liO'htel' 
and the output ha dwindl d to a mall p l' entage of , hat it v\ra 
in 1903 and 1904. During 1906 but ten new bore "\ re unk in 
the township. Of the six were dry while th numb l' of abandoned 
w 11 was 4. 'fhe initial output of the four produ ing w 1 wa 
but 23 barrels. The map how the 10 ation of the abandoned t rri­
t I' OJ one productive and also the crrade of that n \v producinO'. 

Dry hole w I' put down in the north a t quarter of s ion 
I' and 14 iurin Cf the a1'. orne old ga \Y 1 w r drill d deeper 
lD th 11 rth a t of 14 but the re ult w re not n ·ouraginO'. A 
t n th La Rue farm in the outh a t f 17 ,,,,a. al 0 barr n. 

n the :\1. Wright tra t of 136 a re in th outh t quarter of 
t ti n 25 fiv wells two and a half v ars old were makinO' a total 

of 7 barr 1 a day on ov mb r 1st. Are ord of o. 1 how : 

Feet. 
Drive pip ........ .. .... 0 •• 0 0 • 0 • 0 0 ••• 0 • 0 ••• 0 •••• 0 .00. 190 

a in' .. ........ 0 • 0 • 00000000.0 0 . 0000000000 0 0. 0 000 . o. 370 
'£op of 'I r nton ..... . . 0 • 0 0 •••••• 0 • 0 ••• 0 •••• 0 •••••• 0 o. 950 
Fir t pay ... .. . ........ 0 •• • 0 ••• •• 0 0 • • • • • • • • • • • • • • • • •• 975 

econd pay ... 0 •• 0 • 0 •••• 0 0 • 0 0 0 • 0 0 0 0 0 0 0 0 0 0 • • • • • • • • • • •• 1030 
Total depth . 0 • • • •••••• 0 • 0 •••• 0 • 0 0 0 0 0 0 •• 0 • • • • • • • • • • •• 1050 
Initial output. barT I. ' .. . 0 0 • 0 • 0 • • • 0 0 0 •• 0 •• 0 •• 0 • • 0 • • • • • • 50 

A bore, the site of whi. h '\ a I ated by a hazel rod diviner, 
wa unk on the ' lfr d tract north of ~'airmount t a epth of 
1,300 f t, but found nly alt wat r . All f the I a. operated 
in e tion 19 0 ;md 01 b.\ th Pitt. 1 urgh Plate la ompany 
were clo ed down in ~, brna1':", a.' th pr u tion was very light 
and a h avo bod., of alt wat .1' r tar 1 d pnmpinO'. The 1 a In 

,!'Ltion 4 and - , aui,hea t of Fairm unt, ,,,bie11 produ ed 0 

hea iI, in 190B and] 904. hav , aJr.m 1 n for the mo. t part aban-
oned, th re bing nly a f w liO'ht to fall' produrer in the we t 

half of section 4 and 3. 
The onI. r prodnction in etion 2 i on the outh a t quarter. 

n the l\tTas n tra,c-t f 42 are. th r were three wells making six 
barrels per day n ov mb r ht. Two wells had been aband ned. 
An averaO'e re ord show d: 
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Feet. 
Drive pipe ................. " .. . . .. .. .. .. .. .. . .. .. ... 170 
Ca ing .............................................. 3 0 
Top of Tr uton ...................................... 960 
First pay .... . ................ .. ............... ...... 990 
Second pay ..................... . ....... .. ..... ...... 1025 
Total depth ......................................... . 1040 

Liber·ty 'Town hip (23 "., 7 E., a1bd secti01tS 1 to 6,22 'tV., 7 E.) ­
This tm n hip lie ju t to the v.,r st of the known produ tive terri­
tory of the main Indiana field. Only a few se tions along its eastern 
jde have produ eel oil ill commer ia1 (]uantiti s, and the most of the 

lea s on them hay been abandon d. At pr sent there are only 
a few liO'ht \yell pnmping we t of the tovVll of Fairm unt, in 'ec­
tions 23 and 25. 

Franklin Township (24 l\'J 7 E .)--Thi to, nship lies just west 
f farion anu only a mall portion of it ha been found to be pro­
lu tiv. Thi.s was mainly in what i known as the West and South 
Marion ffown Lot ar a, in se ·tiOllS 1, 11, 12 and 13, Franklin, and 
ection 17 and 18 entre township , where 209 producing w 11 

were sunk in 1902 and 1903. These soon went the way of other town 
lot developments, the majority of them being abandoned before 
they paid but. All of section 11 was over ome by salt water and 
the la t of the wells abandoned jn October. The only produ ·tion 
in the township is in the south half of 12, where 21 wells are yet 
pumping on the Coggeshall and other tra'ts their a erage pro· 
duction beinD' about one and a half barrels each per day. 

Je{fe'l'son Township (23 1\., .9 E. and sections 1 to 6, 22 'tV., 9 
E.)-Up to 1903 tbi t wn hip wa one of the big gas producinD' 
areas of the Stat. urinO' that y ar a number of wells in different 
parts of the area began to show oll with the gas, and many of the 
old ga well. were driDed deeper and a number of new bores sunk 
for oil. Sin e then many of the undrilled sections have been test d 
for oil, but the re nIts hav in tb main, b n disappointing, a only 
light to fair territory has be n opened np. 'I'h status of the ne" 
wells may be gauged by th result of op rations in the y ar 1906 
when only 16 new bores were sunk. Of these three were dry whil 
the 13 producers had a total of only 58 barrels initial output. ur-
ing th year 40 producinO' wells were abandoned. The map how 
the pI' ent grad of th territory, hieh has been tested in the town­
ship. 

In the north half of section 2 east of Upland, there are a number 
of pumping wells that average three and a half to four barrel 

[30J 
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each: yet thi mall output grad ' th ill at pre nt as fair pro~ 
ducers. te t on the 1\1. J. Brown lea e in the south half of 11 
came in dr. On the J one farm in the outhea t quart r of 19 
,her a traet of new territory was opened in 1905, but one bore 
wa sunk whi h .. tarted at only two barrpl. It re ord howed: 

Feet. 
ri e pipe .......................................... 187 
::t ing .............................................. 375 

'l'op of Trenton ...................................... 933 
'rota} depth .......................................... 1035 

orne better wells were drilled in the north half of 20, one on 
the Waite lea e starting at 25 barrels. Of thre bore unk on 
the northea t of 27 one started at five barrels while the other two 
yielded water and nothing. Sections 29, 30 and 31 have only 
eight produ ing wells scattered throuO'hout their areas. All ar 
light in output the be t, No . 1 and 2 on the John Little farm 
in the northwe. t of 31 tarting at 15 and 20 barrels re 'p tively. 

MADISON COUNTY 

lie outh of Grant and west of Delaware and Ienry ounties. 
It compri es an area of 460 quare miles, the urfa e of which i 
level or gently rolling. The drainage is to the southwest by way of 
White River which eros es the county from ea t to west near its 
center and ha' numerous tributaries permeating all portions of 
its area. 

'rhe railway fa ilitie of the county are ample, th Mi higan 
ivi ion of the Big Four passing through it from north to outh 

while the Cleveland Division connects And r on, the ounty seat 
with 1\1uncie and Indianapolis. 'l'he P. C. C. & St. L. rosses the 
ounty diagonally from northwest to southea t. The hi ago and 

Southeastern (old 1Ylidland) .rosses the county from east to w t 
near its center and the L. E. & W. runs across its northern third. 
Besides these th line of the Union Tra tion ompany run in 
various directions from Anderson and Elwood. 

The elevations in feet above sea level of th prin ipal railway 
stations in the county are as follows: Ale 'an ria, 55; nder-
on, 854-894 ; Chesterfield 907; El wood 62· Florida, 881· 

Frankton, 8:34; Gilman. 901; Orestes; 871; P ndl ton 47; Sum­
mittville, 879. 

Only the northern third of Madison County ha produced pe-
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troleum in paying quantities; and that onl in limited areas in 
Boone, Van Buren and Monroe townsbip . 

Boone Township (Sections 7 to 36, 22 T 7 E.)-A number of 
bores hay been put down in section 9 of this township, which have 
produ ed oil in ommercial quantities. The only one sunk during 
th ar was on the W. H. Davis farm in the northeast quarter of 
the section. It had an initial production of only 10 barrels. This 
region ha yielded a large amount of O'a in the past, and may 
in tbe future be more produ tive of oil. Where sunk any dis­
tan e below th top of th pa. T streak there is mu h trouble with 
. alt water. 

Van B~tren Town hip ( ections 7 11, .14 23, 26 and 35, 22 N. 
E.) .- This township ha up to th pI' nt, produ ed oil only in 

th north rn tier of sections 7-11, next to the Grant County line 
an in 21 ju t east of Summittville. In tbe northeast quarter of 

tion 8 e eral bore yielding only ga were unk on the Slud r 
1 a in a vain endeavor to extend tbe ~-'airmount township 
Grant Cotmt T pool in that dire tioD. 'l'he . S. Wood farm in 
the outheast corner of 10 developed one or two liO'ht wells , hich 
have been abandoned, while three bores sunk on the . M. Leach 
lea e in the northwest quarter found gas alone. 

Quite a pool wa opened up in 1903 and 1904 in tion 11, 
but the wells were for the most part light and ome of those in 
the northea t and outhwe t quart r hay been abandoned, as ha. 
al 0 the small produ tiv territory east of Sunimittville. Not a 
bore was sunk for oil in tbe town hip duriner the year. Many 
of th old gas w lIs migbt :vield oil if drilled deeper and leaned 
as they wer orierinally sunk only a short distance into Trenton. 

_~10n?10e Township (Portions of 21 S., 7 .E. and 21 N., 8 E.) ­
Tbi. i tbe townsbip in which Alexandria i located, and in th 
imm diate vi init~r of that place a numb r of wells h~ve been 
producing since 1899. The high gas preRSllre for a loner time inter­
fered erreatly with their operation and the drilling of a number of 
dry holes in 1904 and 1905 ha. not added pr tige to the re~on. 
A a consequence nearly all of the wells first in operation have been 
abandoned. But one bore was sunk in the tOvVDsbip durinO' the year. 
That was on the Fra7.ier l('a~(:> in the ~oll~heast quarter of se tion 28 
and came in dry. 

The only lea. now produ('ing in the town hip are the Bowers, 
in tlle northea t q nart t' f R ('tion 32, whi h may be classed as fair· 
the Jarrett in th . onthwe t of 15, wbi h is light and the Painter 
lea. in the southwe t quarter of section 8 wh re a few light well 
arf' still pllmping-. 
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HUN1'INGTON COUNTY. 

Huntington County omprise an ar a of 3 ~uar miles, lying 
we t of the ounti of Allen and Well and north of Wells and 
1rant. The general surface is similar to that of the ounties aI­

r ady noted- a level plain, unmark d by any prominent hills or ele­
vate 1 points the averaO"e elevation bing about 7 0 f et above the 
1 vel of the sea. The south rn third of the ounty i drained by the 
'alamonie River, the central and northern thirds by the Wabash 

Ri\ r and its tributaries. 
'rhe soil of the county is mo tly ofO'la ial origin, varying much 

in onstituents and quality. In rno t plac it is underlain by a 
tiff, tenaciou clay whi h l' tain the surfa e water and neces itates 

artifi ial drainage. Wh re prop rly draine I it yi Ids large crops of 
the reals and gra e. '1'he alluvial , oils of the extensive areas of 
bottom lands along the Waba hand Salamonie rivers are above the 
average in fertility and thei!' ro aid largely in giving Hunting­
ton the rank whi h it hold among the better aO'ri ultural counties 
of northern Indiana. 

As in the other countie comprising the oil area of Indiana, th 
nly out rops of 1'0 k are those of the Niagara formation. In the 

yjcinityof 1 untin ton, the county eat large quantitie. of lime are 
burned from thi rock, and the quality of the produ t ha given it 
a reputation econd to none in the State. 

Two railwa, the ChicaO'o & Erie and the Waba h ross the 
ounty the former from the northwest to the southea t, and the lat­

t r from northea t to outhwest, while th T. St. L. & W. (Clover 
Leaf) ut a ross the south a tern corn r. The Fort Wayne and 
Waba. h Valley Tra tion line parallels th Wabash Railway acros 
the ounty. 

Th levation in feet above tide of some of the principal railway 
stations in th ounty is a follow: Buckeye 58· Huntington, 
741· Markl, 14· Warren, 831. 

Th area f Huntington Connty produ inO' oil in commer ial 
Inantities 1 practical], limit d to the onthern halve. of Salamonie 

Jeff r on and Wayne town hip, alonO' the southern bord r of the 
ounty. A bore sunk within lmown pro(iucti ve limit in this area i 

as sure a venture as one can make anywhere in the United State 
in th oil business. This is proven by the following table of sta­
tistics for the last four Yf'ars: 
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Total Dry age of Initial 

I 
Percen t- Average 

Bores. Holes. Dry Output, 
Holes. Bbls. 

1903 ....... .................. . ...................................... . 
1904 ..... .... .. ..... . . ............................................. . 
1905 ... .... . . ... ........ . ....... . ........... .. . 
1906 .. ............ . . .. ........... ~ .......... . .. .... ...... . ...... . 

312 1 10 1 332 
161 2 
123 2 

3.2 
2.4 
1.2 
1.6 

19.4 
18.2 
19.3 
13.6 

ot only is the p r ntage of clry hoI sIs than in any otll r 
ounty in the tate but the well hold up a \V 11 or better than 

elsewhere. 
TVaYl1e Town hip (E. 2-3 of ,96 N., 8 E.) .-rl'h1 civjl tm.vD.ship 

ompr only 24 quare mile in the south-we t orner of the oun-
ty. '1'he oil production ha b en limited principally to th two ea t-
rn ti r. of tion whi h be ea t of the Huntinoton-Marion pik . 

BeiDa' on th we t rn border of the main field and Ii tant from rail­
way fa iliti the operation partake om what of the wild at vari­
ty. On that a lmt more new work wa done in the township in 

1906 than in eith l' f the other two to the a t. 
e tions 1 to 4 and 9 and 10 are non-prouu ti e, the one or two 

light, lIs formerl drill d in the south a t f] having be n aban­
don d. 'l'h e t half of 11 and all f 12 ar producing but the 
well ar in g neral light. 

The Pink rton lea e of 132 acre in tb ,outh as of 12 ha. on it 
tw lye w 11 whi h w re produ in o' an av rage of four barrel each 
in 0 tob r. Two dr hole w r nnk n th Billiter tra t durina' 
th :vear. Th ea t half of 13 is fair territor. a iJ al all of 24, 
th ea t half of 2 and all f 21). 0.: on the ea1'les I ase in the 
.outhw t quarter of .. etion 24 pumped 90 harr 1 th fir t 11 hour, 
but No.6 wa dry. Sev ral good produ r were al 0 fin' h on 
th Detamore tract in th outh a. t of 25, ~ o. 4 starting at 80 
barrels. 

bout 3 000 a re of leas in the. outhea t part of Wayne town-
hip ar op rat d by th Wagner Oil Company. This company has 

. un1< 12] well in '\ ayne an .T ff rson townships and laim never 
to ha drill d a ry hole. Bnt two bores were drilled by them in 
1906. both on the outheast quarter of 36. A r orc1 of Io . 7 how 

Feet. 
Dl'iv pipe ..................... ....... .............. 22~ 

en ing .............................................. 521 
Top of and .......................................... 1037 
Total depth .......................................... 1087 
Initial production, barrel . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 15 
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The net produ tion of the Wagner company from their 121 wells 
operated on their leases during the year 1906, by months, was as 
follows: 

Barrels. 
January ............................................. 4061 
February ............................................ 3837 
1\1arch ............................................. 0. 5020 
April .................................. 00 •• 0 ••••••••• 3755 
May ............................. 00 ••• 0 •••••• 0 •••••• 4200 
June . o •• , •••••••••• 000 ••••••••••••••••••••• 0 •••••••• 4562 
July ............................ 0 0 0 •• 0 •••• 000 ••• 0 00' 4428 
August .0 ••••••• 0 •••••••••••••••• 0 •••••••••• o •••• • ••• 3445 
September .......................•........... 0 •• 0 0 0" 3880 
October ..... 0 ••••• 0 •• 0 •••• 00 •••••• 0 • 0 .000. 0 • 0 ••••••• 5745 
Noyember .. . ................... . ....... . ............. 4052 
De ember ...... .. .................................... 4166 

To the above the royalt of one-eigth should be added. 
On the property of the Wagner company there is plenty of O'a 

for operating. But little water is encountered two-in h tubing be­
ing used in all the wells. rrwo pay streak are found, one at about 
25 feet, the other at 52 feet in the Trenton. Ea h pay runs five to 
20 feet in thickness. A bore on the Bond lease in the west half 
of 36 was drilled 349 feet into rl'renton in ear h of a deep pay, but 
without results. Ten wells drilled on th ] as in 1904 and 1905 
started at 70 to 120 barrels each. 

Jejfe'rson Township {26 No, 9 E.) .- This is the best productive 
township in Huntington County. The wells mo tly ome in a fair 
to good producers, and hold up for a long time. Sections 6 7 8, 
17 and 18 marked as undrilled on the former map, have since been 
pretty thoroughly tested. This territory was formerly mostly owned 
by the Huntington Light & Fuel Company, and utilized for gas. It 
was sold to the Wagner Oil Company and opened up for oil in 
the spring of 1905. This company drilled 6 test wells and on 
October 4 1905, sold them and 1 300 acres of leases to the Beatty­
Nickle Oil Company for $15,000 cash. The latter company drilled 
26 additional wells but most of them were lj O'ht and they only 
brought the daily product jon up from 15 to 100 barrels. The map 
shows the present standing of the tested territory in the town-
hip. 

A dry hole was drilled on the .Boyd tract in the northeast of 
4 and others in the southeast and northwest of 5 and the north­
west of 6. Several leases ;n 5, 6 and 8 haye be n recently abandoned 
without bejng tested and there is at -present no production in any 
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on of th three ection·. A dr. hole \ as 'unk Oll the Boyd farm 
ill th north-v e t quar er of 17 and two others on the northeast 
quart r of the arne se tion. Se tion 21 and the north halv s of 
_5 and 26 have yielded a number of light to fair w lis. 

In ction 2 a number of well, when fir t drill d, weI' only 
unk 25 to 30 feet into Trenton. They have ree ntly been drilled 

50 to 60 f et in and th n leaned, re ulting in 30 tb 0 per ent in­
('rea e in their output. e tion 29 is one of th best in the town-
,·hip. almo. t every 10 ation being drilled. ome of the wells ar 
thre to four years old, but hold up remarkably well. 

The 'rroy Oil Company ha drill d 121 w Us in e tions 28, 29 
30 and 32 and are pumping ever one. In 32 there ar 68 well.:; 
on the 640 acre whi h W re averaging one and a half barr Is to 
th well on Tovember 1 t. In: ovember, 1903 the ame 68 welL' 
W I' makinO' fonr harr 1 ord of an av raO'e 1 or on 
th ,ection shows: 

Feet. 
Drl ve plpe .. . ......... .. ......................... .... 200 

a in . ......... , " .. .. .. .... ....................... 450 
Top of Trenton ..... .. ............................... 1004 
Totnl d pth .......................................... 1059 

a i usually found at 15 to 24 feet in the Tr nton before th 
(i1 i truck. The former is just about sufficient in quantity to 
op rat the field. 

l\ot over ten bores in the entire outhern tier of e tion 31 
to 36 have proven barren. Two put dO'wn on the west half of th 
. outhw t quarter of 34 yielded . alt water only. No. 7 on th 
Rober lea e in the s utheast quarter fini hed in .Jul had the 
foil wing re ord: 

Feet. 
Driv pipe .. ... ...................................... 236 

a iug .... ..... ...................................... 451 
Top of Trenton ..................................... " 902 
Ga ................ .... ........... . ................ . 1007 
Oil .................................................. 1025 
Water .............................................. 1045 
Total depth ................. . ... ..................... 1046 
Initial production, barrel~ ............................ 75 

alamonie Township (26 N.) 10 E.).-Op rations in this towu­
'hip have b n confined to se tions 12~ 13, 19 20 and 25 to 36, 
in lusiv though isolated bores in other sections have produ ed 
a hovirinO' of oil. On the outheast quarter of 12 two dry holes 
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and two well which tarted at 15 and 35 barrels hav been drilled, 
while th onl bore on the northea t quarter was dry. The top of 
Tr nton in the last m .nbon rl bore \vas found at 1,027 feet, while 
an average r ord of tb~ b r . on the outhea t quarter howed: 

Feet. 
Drive pipe ............. ............. ........... ...... 58 
Casing .............................................. 38-
Top of Trenton ...................................... , 1007 
Total depth ....... ... ..... .......... ...... . ... ....... 1087 

The only drilling in , ction 13 ha.s b n on th :iHcElhaney 
lea e, northea t quarter, ",her two r thr liO'ht produ ers wer 
brought in. rl'here i no 0" s in thi r gi 11; an 1 th well as well 
as those acro s the line in ·tion. 7 and 18, Liberty to\ nship 
Wells County, are pumped with a crude oil engine. 

In ctions 19 and 20, just west and north of Warren, a number 
of fair w 11s were drilled in 1900, bnt at pr ent all have beerl 
abandoned ex ept a few on the Jones tra t, whi h yield one or two 
barrels ea -h. everal dry hoI s on 20 topped farth l' drilling 
northeast of Warren. 

The oil bearing stratum about Warren is said to be rather olid 
and flinty and is not shattered as mu h by shooting a is th 
more porous pay ~treak in other parts of the field. It yields but 
little gas, but b ar orne pyrite , especiaUy in the upper pay. 

Section 36, near l\H. Zion, wa.s formerly known a salt water 
territory. The water has no,,~' gone down and 25 or more new wells, 
all good one have been drilled on the e tion. The top of Trenton 
i here found at ju t about 1 000 feet and the bore are unk 100 
feet into that formati n. Th averaO' w 11 1 month old makes 
about 2 barrels daily. 

BLAOKFORD COUNTY 
comprises but 167 square mile', embraced in four ·ivil townships. 
It lies we t of J a, , . outh of Well , ea t of Grant and north of 
Delaware counties. The urfa is for the most part level or 
lightly rolling the only hills being due to the eroding action of 

water. The oil like that of the surrounding counties, is fertile 
being of gla ial oriO'in and containing, therefore, all the con­
tituents needed b.' the ereals and O'ras es. rrh principal products 

are the standard >ereals wool and live stock. 
The Salamonie River flows diagonally a ro the northea.stern 

orner and with its tributaries drains the northern half of the 
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county; while Li k reek, a tributa.ry of the lUis issinewa, drains 
the south rn half. 

Th Fort Wa, ne incinnati and Louisville Rail~ ay cro ses th 
county from north to outh and the Pittsburgh, Cincinnati & St. 
Louis from Dorthwe t to outheast the two crossing at Hartford 

ity, the ounty seat. The former is paralleled by the Muncie, 
Hartford and Fort Wayne traction line. 

The el vation in fe t above tide of the principal railway ta­
tioD in the ounty are a follows: Hartford City, 96; :Mill 
Grove, 931; Montpeli r 867; Renner, 907. 

About one half of the county is at present producinO' oil Wash­
ington town. hip in the northwest quarter ranking among the 
be t pI' du tive territory in the State. Harrison town hip on­
tain mu h potted territory. Montpelier near its northern boun­
dary, being the closest railroad town to the ri h fi 1 of th south-
rn part of Wel13 County, has . ince the beginning of operation 

be n one of the principal oil centers of the India.na fi ld. From 
it most of the drillers and operator of Wells and BIa kford 
counties draw th i1' upplies and eve1'al Ea. tern mpanies which 
manufacture su h supplies have bran h hous 1 rat d in the 
to·wn. 

TVa hington Township (21: 1 r . 10 E .J.- 1'hi township has a 
re ord for bringinO' in good producer in unexp ted localities. 
Several of them were finished in 1906, and the tm nship produced 
more oil than all the rest of Blackford County. rfhe produ tion 
ha ,howe I' fall n off O'radually durine- he pa three years, so 
that most of the se tions marked good on the form l' map are now 
only fair or light. 

~ dry hole was sunk in Novemb r on the William farm near 
the enter of 1, and most of the wells on the Leonard tract north­
we t of 2 have be n abandoned. Se tions 1 to 6 ar now all light, 
the old wells averao'ing one to one and a half barrels a day, while 
the new one start only at R to 15 barrels. 

The b st wells drilled in Blackford County during the year 
were on th south half of section 7. n the Rix farm in the 
outhwest quarter No. 1 started at 100 barrels whi.l Jo . 2 and 

3 made only 5 and 3 barrels respectiv 1, T . No. 7 on the . Nelson 
farm in the . outheast quarter started at 100 barr 1 a d No. 4 
on the L. John on farm 500 feet south at 140. Th latter well 
tini bed in l\Ia, is said to have yielded 80 barrels a day for three 
month , but by November 1. t was down to five barrel . 

All new bores in ~fctions 8 to 10 were light. The southea t 
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quarter of 11 and the north balf f 12 have been' abandoned, whil 
tbe south half of the latter se tion is very light. The area em -

raced in . e tion 13 to 18 i now all light though part of it was 
formerly among th best in th township. rrhe Bird lease in th 
southwest of 19 ha been abandoned as has also th Zimmerman 
tra t, ea t half of tb outhwest quarter of 22. bore on the ,J. 
GToff farm in the northeast quarter of 22 wa unk 00 fe t intt 
Trenton but was barren ex.c pt in the . hallow pay. 

ectjon 31 in the outhwe t corner f the township d v loped a 
Jlnmber of Ii O'ht to fair w 11 during the year. The :Mile lea 
in the northeast quart I' was the be t one or two of th well . 
. tartinO' at 100 barr 1 . laTO' supply of gas was produ ed with 
the oil. This lea. e had been previously cane- ned by a ompany 
\\'hi h had not deem d it worthy of testin?,. The 1\1ile lea e in 
the west half of the northwest quarter of tion 32 al 0 yielded 
two fair 'Yells, wbil a te t on the Fortner 1 a ju t fin t. wa. 
barTen. The south half of the tion ha a yet produr' O'a. 
only, all the bores being sunk onl, a hort di tan e into th pa . . 
'rh . outhwe t <luaTt r of 33 and th outhea: t of 34 are a et un­
te ted whHe the remainder of th tions are 1iO'ht or abandoned. 

tion 36 ha. :vi >]d d oil only in th north a. t luart r but all 
the w lls are now abandoned. 

L1' ltinq '10l nship (23 N. 10 E .. a11 l tioll. 1-6 2~ 

10 E.} - This township ha. proven a crreat disappointm nt to il 
operator. It was thouo-ht after the Hartford it po 1 wa. p n d 
up in 1900, that a win xten ion of good productive territory \ ould 
b ultimat I develop d outb and. lIthw t of that it but th 
drill has so far failed to 10 ate it. 1\{0 t of the willcat bor . 
Run k in the town bip have orne in dryas water w 11 or a. , mall 
producer. Th p 1 in the northw t part of the Hartford it, 
limits had the hi tory of all other town-lot pools. While om 
good well were open d th ir produ tion rapidly d\\ in Ie and. 
ac; Lut two or three ould be hitched to one pow~r all but two or 
three of th m w I' finally abandon d. Whil 70 P l' ' nt. of th 
w]] in th pool probably paid onto not 0\ I' P l' ent. made a 
profit. 

At pre ent the production i limited to the northern two t.ier", 
of sections the only new t rl'itory added sin e the former map 
being in ections 6 7 and , where a number of light w lls w r(' 
brought in. most of which have b n abandoned. The l a1 S n 
H. larg acr acre of territory in the outhern part f the to\ n hip 
taken up for gas and oil, have recently been returned to th farm-
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er . These were mostly in sections 12, 13, 14, 19, 25, 27, 28, 3 
and 35. The new map shows the present grade of the producing 
sections. 

In 1906 a test on the teel farm in the north half of se tion 
f, started at 15 barrel. New work on the John on tract in the 
north half of 6, which ill 1905 had yjelded a number of fair wells, 
was not encouraging, as :five bores resulted in two dry holes and 
cnly 13 barrels initial ontput from the three producers. The soutb­
tao t quarter of 6, the east half of 7 and the northwest quarter of 

were abandon d during the year, a was also all the produ ing 
territory in 9. 

The northwe t quarter of the northwe t quarter of 10 has on it 
two produ er. one a crevi e well five years old, that is said to 
be still yielding 10 barrels a day. All other former produ ing 
welL'3 in the township have been abandoned except a few in the 
outhea t quarter of 22 and the north half of 27. 

Four producers with an initial output of 28 barrels and four 
dry hole were completed in the town hip during 1906 while 20 
wells were abandoned. 

Jackson Township {23 N., 11 E.)-Although thi wa formerly 
counted one of the best gas producing townships in the State only 
a few sections in the north west corner have yielded oil, and th 
wells on them have been abandoned. Where the gas has been ex­
hmlsted salt water has taken its place. Therefore the hances of 
successful drillillg for oil over the greater part of it area seem at 
pre ent very slight. JVlany of the lea held for aa and oil wer 
'c.:n 'elled dnring the year. 

uring the deep pay excitement in th l\1un ie fi ld in 1904 
stveral bores were sunk in search of deep pay oil in this town­
. hip, but without results, O'm:; only being found and that in the 
upper pay. The location and depth of thr e of the bore were as 
follows: 

.J. A. Painter tra t S. E. 14 Sec. 1, 300 feet in Trenton. 
Thomas Day tract, S. Y2 N. W. ~. Se . 13, 450 feet in Trenton. 
H. Flatter tract, E. liz S. W. ~ib e. 21 440 feet in Trenton. 
Harriso'J7 Township (24 N., 11 E. and Sections 6, 7, 18, 19, 30 

and 31, 24 N., 12 E.).-Thi~ township compri e 42 square miles, 
27 of which have produced oil in commer ial quantitie. One of 
the olClest wells in" the State, drilled in 1890, is 10 ated in the south­
ern outskirts of the town of :M:ontpelier. It started with a good 
flow of gas and about 25 barrels of oil and is aid to be still pump­
ing. l\fany of the first producing leases in the township have been 
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abandon d in the last t\\ 0 ear and the output of all ha gr atly 
de 'rea ed. Th map h w h pre nt grad of tho till vi ld­
ing. 

ection 6 in th north a torn r is on of the be t in th t WD­

-hip. On th hinn farm of 0 acre. in th northea t lluarter 
10 \\' lls w r sunk, th } la t on of \ hi h . i lded eiO'ht tanks th 
fir t month anc1 ev n tank th condo It wa the best w 11 on 
th tra t, and prov that on -ann t for tell what a lea "ill 
yield tmti1 it is th l' uO'hl lrill d. Th \ 11 i no\ thre year 
old and ~Tieldino' onl 'on an 1 a hali barr 1 p~r la . 

On th Dawle lea in th DC rtheast orner of the s tion a 
bore to d p pa)T ." a. drill d whi h cam in barren and had the 
followin 0' r ord: 

Feet. 
1)1'1 \. pill .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 106 

a inO' ...................... .. ....... . .............. 30 
Top of Tr nt 11 ...... .. ........... •...•..........••.. 10G1 
Total d pth .......... ... . ... ......... ... ............. 143G 

The Lacy tra t, outhea t quart r of II, after b in on e aban­
aoned b~ th . Ohio Oil 10, pany was taken up by the ~ d ra1 il 
10mpany and nin well drilled on it) all of ",hi h w r Ii ht 

producer. It" a. abandon d a e ond time in J tme 1906. \Vh n the' 
Dine weI' makino- a total of onl, two an 1 a half barr I a lay. 

IJea on the Stoller tra t of 160 acr in e ·tion 36 and the 
Walk r farm of 80 acres in 29 hay been recently an 'eU d. b r 
n th De r luff lea , a t half of the n rth at luart r of 30, \Va 
unk 352 f et into the Tr nton but without l' ults. \.nother d ep 

pay, also dry, wa unlr on the Taylor farm outh w t of 32 to a 
d pth of 4 5 f t into '1 r nton. 

ut five produ -ino' \-"ells; with an i.nitial output of onl,' 27 barr 1 . 
w r drill d in the to\\'n hip durinO' 1. 06. while 42 w r abal1-
(lon a. 

~7ELLS C UN'l'Y 

ompri es an area of I 67 quare mi.le 1. 'ina outh of llen" t 
of clams D orth of tT ay an Bla kford. an 1 ea t f II nntingtoll 
and Grant oUl1ties. The urface of the >ounty is lev 1 or g ntly 
rollin~. Th av raf'e altitude abov s a lev 1 i about -0 fe t. 
Th Wabash iv l' flow diagonally a 1'0. th c unto , ent ring it 
on the a t rn id a little below the (; nter, an flowinO' in a 
northwe terly dire ti n. The Salamoni flow a ro the south­
w t rn orner in the 'arne direction and these tr arns with their 
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greatly in produ tiOD, while numerous leases have been wholly 
abandoned. The map hows the pre ent grade of the area now 
producing. 

Jackson l 'ownship (25 !Y., 10 E.)- This town hip is nov\ re­
garded as the best territory in Wells County. I ottingham has 
produced more oil but recent bores sunk in Jackson hav had a 
larger initial production and the old wells are holding up better 
than farth r east in the county. The G. W. Huffman tra t on the 
southeast quarter of section 1, just southwe t of }\tIt. Zion, ha had 
a checkered career. It was first leased by the Ohio Oil Company, 
which drilled 13 fair to good wells upon it. Some of them were 
overcome by salt water, others were pumped dry and the lease, as 
finally abandoned. In 1906 it was re-Ieased by 1\[. Long of Bluff­
ton, who sunk three new bores between some of the old locations. 
These started at about 35 barrels each and o. 1 40 day old, w· 
making five barrels in November. The top of rrrenton is found 
at 1,000 to 1,010 feet and the oil between 25 and 40 f et lower. 
Below this a hea,"'Y body of salt water is encountered. everal 
bores on the L. Huffman lease, just east, started at 5 to 15 barrels, 
while one was dry. The Alexander tra t in the southwest of 5, 
after having four dry holes drilled upon it, was abandoned, then 
re-Ieased and another one yielding salt water only, was completed. 

Some of the best territory in the township is found in the north 
half of 13, the west half of 14 and all of 15 and 16. The old 
producers in this area hold up well and the new one tart above the 
average. A test bore on the Tucker lease in section 20 came in 
dry. Seven or eight bores were put down during the year on th 
J ones tract, southeast quarter of 32 whi h tarted at five to 20 
barrels, with the exception of No.4, which was dry. One on th 
L. Cocheran farm, section 33, was al 0 dry. 

It will be seen by the map that every se tion in Jackson town-
hip is productive. Very little territory has a y t b en aban n 1. 

The new wells average much lighter than were those first drilled, 
but a very hiO'h per ('ent. of them yield oil there ha ing been DIy 
4 dry h Ie drilled in the township durina' th y ar whil the 
number of produ er. finj h d wa. 73 with an av raO'e initial out­
put of 7.2 barrels. 

Chester Town hip (25 t·;., 11 E.)-More new work wa done in 
Che tel' township in 1906 than in either Jackson or Nottingham. 
This was mostly on leases already in operation, whi h had not been 
as losely drilled as in the other townships. While the producer 
were mostly small starting from five t.o 15 barrels, they hold up 
well and in time yield a fair profit to both operator and farmer. 
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B ction 1 ha ' 0 far yi lded only a few liO'ht wells in the outh­
west quart r. while th northeast quarter of 2 is undrilled. In 
ecti D' he tarr and ,T. Bowers tra t hav been abandoned 

as ha. all 0 tll hadl farm in the "outb, e t of 18 . 
.A numb r of n w wells on the north half of 20 and the outh 

half of 2] cam in as light producer. . I..: om of th best wells of 
th y at' in h town hip were on the Irvin lease in the southeast 
of 23 and the outhw t f 24 v ral f them starting at 50 to 
90 barr 1. 1'wo dr, r hoI w.r Grilled on the howalter tra t ju t 
a t of the Irvin in tb southe::tst of 24. Se tions -15, 26 35 and 36. 

in tb outh a t orner of the toviTn hip have fallen off greatly 
in produ tion and a numb l' of the old wells have been abandon d. 

n the peDa y 1 a in the south half of 26, 15 wells were mak­
in but one-balf barrel n t ea h per da. in November, but as only 
on man wa r quired to pump them th lea yet pays well to 
p rat. A dry hoI was sunk on the C. bhil' 1 ase north ast 

of 25. Th e tion in the . outh\ e tern part of tb towm;hip al' 
all light in output. 

Nottingham Township (24 N .. 12 E. and the 'West t'Wo tien of 
sections in 25 N., 13 E.)-Thi .. is one of the olde t and best pro. 
ducing oil ar a, of the State, a number of the well . having be II 

drilled in 1 91. In lat y 801'., h wever th decline in produ -
tion ha been rapid, as the new wells were mostly ]io-ht. As a 'ons -
<Ill n 'e man leases have been aban oned. 

A hown by the map, there has been little or no production 
in tb Dorthea t quarter of the town, hip. A large portion of. r­
tion 5, in the northwe torn r, has been l' (' ntly abandoned a.o;; 
ha a1 0 a part of the southeast of 7 and the southw st of 8. ... 
nnmb r of "second rop" wells tarting at 15 to 30 barrels hav 
b n drilled jn ctioIl$ 17 and 18 on farm whi h had been aban­
don d and th n re-leased. One of these on th Di kinson tract. 
in tbe northE'l1s f'juarter of 1 . had th followinO' re('ord; 

Feet. 
Drive pip ...... ...... ...... . ..... ................... 3 
en. ing .... ... ..... . . ....... ... .......... ............. 332 
Top of '1'1' nton ... ........... . ....................... 1005 
T'otal d ptll ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1050 
Initial output, burr 1 .. .... ......... .... ..... ... ...... 30 

When 40 day ld the produ tion wa even barrels p r day, and 
it j estimat d that the well 'will yield two barrels at the end of six 
month. A b re n the r~ran farm, Dorthwe t quarter of 19, wa. 
unk 370 feet jn the Trenton in ear h of deep pay but without 

r ult. 
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os. 1 and 2, on th Dulin key farm outhwest of 22 started 
at ight and ten barrel re pe tivel3. The Dall tra t in the same 
se tion has been abandon d a ha also th outh ast of 26 and 
satter d w Ils in 27. In tion. 30 to 4 many of the wells have 
b n abandoned and th r maininO' ar pumpe i 10nO' distances, 
· olated wells ometime b inO' on -half mile from th power. The 
north half of 35 ha b 11 abandon d. whil a t t on the Romans 
farm in the outhw t quart r of 36 'arne in barren. In fact, th 
· uth rn tw ti r of . ('tion illprlSll1 16 square mil s, once 
the cream of th main Indiana Tr nton ro -k fi Id have been re­
du d to tripp r wh1 h j ld not mor than ne-third of th ir 
former output. 

Ha1Tison lolen hip (?6 T. 12 R.) - Onl the outhern portion 
f thi town -hip ha b n t t d and th r ults \'v re mo tly nega­

tive. Dry hoI - hay be ,11 drill d on th (' nt r of the outhwest 
quart r of . etion 19· in the north a t orner of the northeast 
quart r of 29· on th . nthw. t <[nar er f th . am 

nth a torn r of th n rth a. t quart r of 31; on th outh lin 
of th Vi' st half of th n rthwf' t 111artf'r I 32 and n th north­
we t quarter of 36. 

Light prodm;ing wells IV r oroplet d in 1904 nd 1905 on th 
J. E. Val ntin tra t in the south a t quarter of 32 and on th 
Harni h in th outh" . t orner of 33 but ha' e in e been 
abandoned. Two ]iO'ht producers on the Barton farm in the south­
w t of 32 are , till pumpil1O'. No bores were nnk in the town­
· hip in 1906. 

Liberty Township (26 ., 11 .E.)- 'l'h on]. produ iug territory 
in thi ar a of 36 qual' mil i on thre or four e tion in th 
outhwe t rn orner. Bores have be n pnt d ,vu on eiO'ht or ten 

other e tion.. most of which ame in ry l' . V ry liO'ht pI' . 
ducer . 

In th northwe t rn part of th 
dey lop d four or five liO'ht w 11, and se eral dr, holf. Th pro­
lu tion is mo tly on the Thompson lea e in th southwe t quart r 
f 7. and is from a part of the pool op n d up ju. t to the west 

in ection 1_. alamoni town hip, Huntington C unty. dry 
hole ha b en . unk on th . outh a t orner of the ame lease and 
another on th 1\1: burg farm on the sam , tion. There is no O'as 
to operat the power and rude oil is us I for that purpose. 

Th light produrer marked on the former map a yieldinO' in 
the . outhwest of 18; th northeast and outhwe t of 17; the south­
a.st of 19 and the outhwest of 21 have an been abandoned. Dur-
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i ng 100 . dry hoI . vI,,' r drill d n th . ol1thw(>, t of ] 9 h n 1'th­
east f 81 anI thE' 1101'th\'\'c, t f :iJ. In th 1att r tll tOl of '1"1' nton 
W1V .. trndc at 1.01 f et. 'fhe .. <tlt \\'8t l' wa. 1 off an 1 the 
Irillin o' . ntil1n d to a lIth f 1,50:1 fEet. r -I: 7 f ct into 'fr nt IJ. 

V\ hat th drill r .. (·all 'hnrlndl at . and \ya. fonn l all th wa." 
helow 1,116 f e t. 

J i .. 'ldja' nt t th hi ltat I..;iu and , f 
W n, an 1 north of Ja. (;onnti ' . It j, ' 2-1: mil, in I Doth from 
nor th to ,'outh. and 14 mil , in 1)1' ll<1th, ('ompr;, lng. th I' f l' , an 
Rr a of 386 ,InaI' mil,. 'rh , urfa ' , i. ·omparativf'l . , 1 eI but 
i ,' w 11 drain c1 1." th t, l\hU)f " and jtH tr ibutari .' in h n rth-
I'n half. an1 th Waba, h an it trihut<ui . in th .'onth. 'fhre " 

Jll OUll .y has <1, ' y t [r lu(; d 
p trol ll111 111 (' m~1 rcial qnant iti... '1'h town, hip.' of lIar ford 
and "\ ahn .. h. in the ~outl1\n) .. t '1'11 ('orn r f the (' I nt,\', [I ,' f'; So' thl;> 
olrl . t \V 11'; ,,,hll .J ff 1'.'011 <lnd BIu Cl'erk. nll th 0(1.'t, have, in 
r ' nt y ar .. , yi ]d d quit a nnm bt I' f 1. rIll(' r , , 1 ut h)' 1 n t 
hol 1 Hf1 H~ \\,pl1 a, tll, farth r 'v , t . 

. ill th(~l' part. ' )f th Indiana field. 1 lan," of tll oller \\"("ll:.; 
a1' 1 cing ahall<.101l(' 1. and all f tll 111 ell' \ ll1uc,h li ght r ill output 
th~Hl a, a1' Ot' t\r< ng'o. Th map . hows the pt'l:'s(>nt .'tHtn:.; f th 

r lu<:in ', ·tj 011.', 

Blll I' k 'l'oll'll.'iliip (A .lioliS '> to 10, 1:') 10 9,2 aHa 97 to 31, 
')6 X., 1 ,') E.) - To:.;! of th 11 \\ (\(lv('l pm nt i Jl r ' nt Y"Clr .. ha 
b(' II in this t \\J1ship and in .Jefl' rSOl1 to tll(' .'( nth. nlyahout 
h<llf of 11l(' ,n<.' ,l 01' ~-t. ll1iJ(\ ' i .. or llcl.' he n pl'ocl llC·tiv . ·:tlll that 
is ill til ;';ont1Wl'n p ol'tion . ,\11 fOl'lllPl' Pl'Odlldioll ill ,'('dion.' 0, 
10. Hi Hnc117 11,1. lH,t'1l <1])r111<101)('(1, hut a few li ghi w('lll'; HI' )T t 
pUlIlping on ill .. outh IlrlH of 1£), 'J he ({rin} tr<l ·t ill S diem "-'7 ha, 
\)('(In r ,C nt],\ ' a1 and 11 1. 111 th r maindcr of th , <:11 n. a, w It 
HS :Z2, t th J1 rth, i ligbtl. r pro(ln ,tl 

[31 J 
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In 21 and 2 dry hole repr s nt th only bore. The Pruden 
1 as in th u h \ st quart r of 29 ha ven light wells and on 
dry hoI t its recUt while th oD1v produ ti n in 30 i from a 
ingle w 11 in the outhwe t quart r. 

Se tion 1 on famou for it erood w 11 whi h w r th first 
drilled in th town hip, i now all light t rritory, with many 
of the old w 11 aban n . Th F deral il ompany which 
a few ar ago bought th h lclin er of th up rior Oil mpany, 
the pioneers of Blue Creek Tow hip op rate the most of th 
wells in tion 31. The 214 w lis of th Federal Oil O1)1pany in 
Adams ount, yi ld d an averaere of only 175 barrels a day durinO" 
the month of pt mb l' and 0 tob r which was about eight-tenth 
of a barr 1 r w 11 p I' a. R w v I' n at this rate they pa 
well for operating. 

Th w t half of 32 i till produ incr but th a t half ha 
been aban n d. . dry hoI on the southeast wa put down 232 
feet into th Tr nton. In R3 th only bores finished have been 
barren, while 34 ha orne licrht produ er on the outh a t quar­
ter. 

But one bor wa unk in Blu I' k town hip durinO" the year 
1906 v hil 17 old rodu 'ers were abandon d. The n w bore was 
drill d on the Studebaker lea e in the south a. t of 31 and. tarted 
at 20 barrels. 

J effer on Tot nship ( ections 3 to 10 1 to 2 and 27 to 34 
25 N., 15 E.) - This town hip ·ompri . but 24 quare mil of 
congre ionaI town hip 25 . J 5 E. th two eastern ti rs of sec­
tions of the on r ionaI to, n hjp b in :"> a part f 1\([ rcer ounty 
Ohio. Th fir t produ iner w 11. in tb t \VJ1 , hip w re op n d up 
in sections 19 20 29, 31 and 32, in 1900. j n then a numb r 
of fair w 11 have be n drill d in th south half of the town. hip 
but ex ept in e tions 5 6 and 16, m t of the t . ts in th north 
half have proven dry or ry light. 

S tion 3 in the northea t quart r i Dr f tho whi h 0 far 
have proven barren , while the only production at present in 4 
is in the south half. Sections 7, 8 and 9 ar a et a] 0 barren, 
a dry hole on the IVfa y tra t in the southwe t quarter of 7 and two 
or three of the same kind in each of section 8 and 9 repr sent­
iner the bores hitherto put do'wn . The south ast quart r of 16 hat 
ight fair w .lis to its redit but tb remain 1 r as well as most of 

the territor, in 15 17 and 18 j abandoned or dry. Se tion 22 
ha proven n of the b t in the town hip s v ral bores on the 
Yaney and Fetter tra ts starting during the y ar at 40 to 60 
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barr I ,whil the Huffman lea in the north a. t quarter is up to 
or aboy the averag . 

rr t dril1 1 during th y;)ar on the] in ty and R hart lea 
in the n rth halv of 27 and 2 tart 1 at and 40 barrels re­
p ,ti ely. 'rhe be t w 11 of the year in th town hip was No. 7 

on th IT. F O'le 'farm in th north" t of 2, whi h yielded 110 
barr I the fir t 24 hour, while thr e oth on the same leas 
tart d at 15 t 20 barr I. During 1 06 29 bores were drilled 

in the town hip whil 32 old w 11s were abandoned. Of the new 
wells but on ,Ilu lea, e tion 31, ame in dry. The 28 pro­
du r had an a l'ao' init]c.l output of barrels ea h. 

v\Taba h Town hip (251\. 14 E.) - Ex eptin three or four of the 
outhw . tern (. in, the gr ater part of thi townshlp has proven 

v ry pott 1 un ati fa tory territor. 'rhe lob, or "deep drive," 
pas fr m northea t to southw t diaO'onally across the town­
ship and ha up to the pre ent, prevented drilling in a number 
of ection whi h mio'ht produce much oil. l\1any of the old wells 
w re pull d during the year and the materials shipped to other 
points. 

All te ts made to date in sections 1 to 6 have yidded alt water 
only, while 7 to 12 have proven but little bett r. A test on the 
A. L. French tra t in th northwe t of 7 came in dry, while all old 
produ ers in 8 and 9 w re abandoned during the year. One fair 
well wa drilled ev ral ar a 0 on the Farlow tra t in the south­
east of 10, but th re ,a no pipe line and no ga for fuel, it 
was abandoned, a wa al 0 all the former producing light wells 
in se tion 13 14 16 and 17. The Koe er farm in the southeast of 
19 yi Id d h 0 75-barr I produ er during the. ar and two others 
of about on half the size. The outh half of 20 has orne light 
well , but all former produ ing territor. in 21 to 26 has been 
abandoned. 

e tions 28, 30 and 31, whi h w r marked g od on the old map: 
have dwindl d in output until the territory i mostly very light; 
the west half of 30 being the best. In the south half of 31 the 
top of Trenton is found at 980 and the oil at about 1,005 feet. 
l\1any of th wells whi h tarted at 50 to 75 barrel two or three 
y ars ago are down to one an a half barrel or I at present. 

A te t bore on the Kramer tra t in the ,outhwest of 34 started 
at 12 barrel , but th former produ tion in 35 has been abandoned, 
while that in the north half of 36 soon will be. 

During the year 1 06 nine produ ina' wells and one dry hole 
were drilled in the township, while 47 old producing wells were 
abandoned. 
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Te ts on the Stolz tra t, north half of 9 and on the Bri ker a d 
Le h I' 1 s in th w t half of 17 ame in dry or v ry light. 
number of dry hoI s have from time to time b n drilled in the 
south half of th town hip. One in the northea t quarter of 32 
is aid to have b en locat d by (( spirits," who assured the owner 
that he had a lake of oil beneath a ertain portion f his farm, 
and that a bore there 10 at d would 111' ly strik it. However 
the tip" of the spirit proved no mol' u ful than that of 
the hazel rod in the han of the oil wizard or oth l' fakir. Two 
light wells are 10 ated in th outh half of the section. 

Bear Creek Tau)'}'/, hip (24 N., 14 E.) - above noted, om 
of the best territory drilled in 1905 and '06 wa in this area of 
36 square miles, se tion 28 and 29 proving e pe ially rich. The 
depth to top of 'Irenton ranges from 1,014 to 1,035 feet, du 
mainly to the variation in surface level, ther beIng an actual 
difference of 12 t o 15 feet in the exa t level of the Trenton in 
different parts of the township. Sections 1 and 2 have so far 
proven mostly light or dry. A bore which came in wholly barr n 
on the Boehn tract in the northea t of 2 was shot and tarted at 
more than 100 barrels. 

A number of fair wells w re drilled .in new t rritory in the 
north half of section 3 during the year. On the Bryan lease in the 
northwest quarter os. 1, 2 and 3 started at 60, 20 an 40 barrel 
re pe tivel · , while a test on the Shoemaker lease in the northe t 
made 42 barrel. 1'he southwest quarter ha so far yielded only 
one dry hole, whjle a light well on the outhea t quarter wa 
abandoned. 

orne good w II hav b en found on th outhea t of 5, one on 
the Lineberry tract starting at 12, barr 1. Se tion 7, once good, 
has decreased mu h in output. A crevi e well on th Sander tr t 
in the northwe t quarter ha had luit a hi tory. It tarted at 90 
barrels and held up to 50 barr] f I' om months, then b gan to 
alternate with oil and water, pumping one or th other alone oft n 
for weeks at a time. It is now ix years old and doing t n barrel 
of oil per day. A number of s ond crop wells betwe n the old lo­
cations have been re ently drilled on thi and adj ining 
most of them starting at 20 to 35 barrels each. 

Sections 9, 10 and 16 DOW in part fairly produ tive, weI' at 
one time owned h th udahy, who, aft I' drilling tw or thl' 
light wells or ary holes abandoned the t rritor . 

In section 19 there appears to be a high treak of the Tr nton 
and the t ts have yielded ga with only a showing of il. Th 
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I a hay mo tl b n abandoned but the e tion may b re-drill 
with profit after th a pr ure ub id . Se tion 20 to 27, 
in Iu i ,ha a tonI light oi.l or gas well. Sev ral dry holes 
hav al 0 been drill d within their bounds. A bor on the Beal 
tra t in the outhwe t of 26 yi hl 3,000000 ubi f et of gas 
whi h will b pip d to Portland. 

On the w t balf of tion 28, fifty or more well were unk 
during the y ar it being th most a tiv territory in the Indiana 
field. The Scotland Oil Company of Bluffton have b en amonO' 
th most uc ful op rator. This ompany bought the unte ted 
Kuhn tra t of 40 a res in the southwest of the northwe t of 28 
paying therefor $1100. On it they sunk six bore , all of whi h 
ame in as good produ 'ers. Up to November 1 t the farmers' 

royalty of one- lxth had amounted to $2400. The records of 
No . 1 and 6 on h Kuhn lea e howed: 

No.1. 
Feet. 

Drive pip .. . ............................. . 78 
Caing ...... ................ . ....... ... .... 245 
Top of Tr utou ......... .... ............... 1004 
Total depth ........... ..... .......... ..... , 1050 
Initial output, barrel ....................... 80 

No.6. 
Feet. 
104 
238 
997 

1048 
180 

No.1 wa ompl t anuc ry 20 and . 6 on IVlar h 17, 1906. 
Th latt r w II iVa making 15 barr I on November 1 t. 

The S otland Company have thirt en produ ing well and on 
dry hole on th Kuhn and jj"lauding tra ts, the latter being in the 
north a t quart r of tion 29. 'l'wo p wer are used, while one 
w 11 i pump d from the beam. The net output of the 13 wells by 
months for th y .ar 1906 wa as follows: 

Barrels. 
January.. .. . . .. .. .. .. .. .. .. .. .. .. . . .. . . . . .. .. . . .. ... 453 
Februar .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1126 
March ..... .... .............. . .... . ............ ...... 3124 
April ........ ....... ...... ........ . ..... ........... . . 2561 
May ................................................. 2035 
June .. ... .. ............... . ...... . . .... .. ........... 1696 
July ......... , ................ " ... . .. . , ..... ..... .. . 1636 
Augu t ....................... .. ... ........ ........ . .. 1898 
Septem ber .................. ... ...................... 1325 
October ...................................... ....... 1347 
N ovemb r ........................................... 1323 
D cemb r ............................................ 1304 

Total ......................... . ... . ..... ........ 19.828 

'ro the above th r yal ty of one-sixth should be added. 
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at 10- barre 0 e b r, bein the best fini h d in the town-
ship for om time. 

Noble Town hip (23 N., 15 E.)- ut littl oil ha a yet been 
pr du d in thO ar ,though a numb r of b r ha b n unk 
in ar h of it. 'l'h northwe t quarter f tion 3, th northea t 
of 4 and th north ast f 17 have a h from on to thr light 
produ r to th ir redit whil oth r whi h pump d awhile hay 
b n abandon d in the northw t f 5 an the outhw t of 27. No 
pipe lin S hay a t be n laid to any of the pro u r, 0 that f 

their real apa ity ha n t been det rmin d. 
Wayne Townsh·ip {23 N., 14 E.) - But few well are at present 

produ ing oil in ornmercial quantities in this area. About one­
third of the 36 se tions hay been te ted but th bor hav, for 
the mo t part produ ed as or alt wat r only. Su h a did pro­
duce oil had u h a mall output that pipe line were not laid to 
them and they have been abandoned. 

One or two bores whi h are aid to have tart d at ten to 40 
barr ls each w re drilled in the northea t quart r of tion 4, th 
outhea t and outhwest of 5 and th uth a t of 6, but no on 

of them i pumping at pr nt. 
Three old gas wells in the north h If of e tion 22 re aid to hay 

been re ently drowned out with oil. A bore in the outhwest 
quarter of th cti n w drilled 26 feet into Tr nton and hot 
when the oil ro e 300 f t and t.he well pumped 40 barr 1. It w 
on luded that th and had not b n p netrated far nouO'h, 0 

the tubing was pull d and it wa drilled 15 f et d per an a s -
ond hot made, whi h reduced th output to ten barre , 0 that it 
was oon abandoned. 

Other small produ r ha e be n abandoned in the outheast of 
10, the northeast of 18, the southea t of 21 and the northwe t of 
26. 

Greene Township {23 N., 13 E.)-About one-third of this town-
hip ha also b en tested; but without pa in r ul th re be-

ing only a few light produ in ,ell wjthin it area. 
There i one light w n in the south ast quart r of ti n 1 and 

two or thre gas w 11 whi h how a quantit. of oil in th -fo t 
pay in the southea t of 17; also a Ii ht produ er in the northeast 
of the same e tion. 

On th . Ziegl r tract in th n rth half of the outhw t quarter 
of 19 th re i a w II whi h has fill d two 250-barrel tanks from 
the 65-foot pa and would make 15 barr Is a day if pumped, but 
th re ar n pip lin fa iliti 0 second att mpt on the sam 
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1 a e r ult d in a dry hI. :Som former produ ina well near 
th nt r f 24 hay b n abandoned. 

lIno Town hip (Pour a t 1'n tier of sections of 23 N. 12 E.)­
nl thr . ion ' of thi ar a of 24 squar mile have be n 

t ted for i1. rrhr e liD'ht w Us have be n br u 'ht in on ction 
1 two in th n rth t In art r an one in th outhw t uart r. 
Th y ar not now beinD' operated but hav not been abandoned 

have th oth r prodn ~ r in the uthw t of 11 and the north­
w t of 4. 

Ri 'hland TO? 11 hip ('" ,. 1,'2 E.)- rL'hi civil township, in whi h 
th thrivin town f Dunkirk and Redkey ar 1 ated, omprise 
but 26 quar mile. It Ii 'a t of ile tOVi'11 hip, D laware 

ounty and in it hav b en unk a number of deep pay bores, 
. om f whi h arne in a fair ro]u r but a in th d p pay 
t rritory ea t of "" fun ie m t f th III ha re ntly b en aban­
clon d. Th mj]]j n-l Har gao pnmping tation at R dk y has also 
b en abandon d on a ount of th failure of that volatile fu 1. 

Th r ar t, 0 r thr e ]jD'ht produ er on th outh half of 
10 but a recent t t on the McKinn y in th northea t of 12 arne 
in dry. Form r producjn (J' wells on th Dorthea t of 13 and the 
outhwe t of 16 have b en abandoned. \. bor 2600 f et d p, was 

drilled throuO'h t.he rrr nton jnt Po dam an tone on the 
hillip tra t outhwe t of 22. Jittl oil, ' as fund 410 feet 

b low the top of Trenton but not enough to pay for hooting. 
A doz n r m r g od d ep pay w 11 w r ompl ted just east 

of Redkey on the north half of s ·tion 24 but the ompa ie op rat­
ing them have r c nt]y broken up finan iaUy and the majority of 
the wells have b n abandoned. Some of them tarted at 100 
to 1 0 barrels p r day and when put to pumpinD' r gularly made 
50 to 60 barrels but th re wa no gas to operate and salt water soon 
got the better of most of th m. The south half of the outhwe t 
quarter of the se tion is yet fairly produ tive. 

The be t well drill d in Jay County durin th y ar wa No. 3 
on the Landau r tract in the ea t half of the northwe t quarter 
of 25 whi h yi ld d 300 barr ls the fir t 24 hours, but No.4, only 
a hort di tan e aw(t , made but flv barr]s' while of three 
on th rd r ] a ju t w t on IVa, barr n and the other two 
light. Four dry hoI have been drilled on the outhwe t quarter 
and n on tb uth a t quart r of th arne tion while the 
n rth a t quart r ha, b n abandoned. Tb to of Tr nton in thO 
vicinity i found at about 1,040 feet. 

P.ike Towll hip (22 7\., J4 E.)--Bor for oil have been sunk 
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two howing a ro·k PI' .. ure of 300+ poun is and a v lume of 
1,250, 00 f t. The t p of Trenton 0 urs at 1 065 f t and th 
ga and oil about 20 f t lower. 

A t t bor on tbe n rthw t quart r of s tion 6, n ar Pittsbur CT 

tart d at 30 barrel and fi]]ed tw tanks. cond bore on th 
arne lease r ulted in a dr hole and the ompany went bankrupt. 

Ward Township (21 N ... 14 E.) .-Only two or three s ctions ill 
thi township have been t t d. On the Hub r farm northwe t of 
15 one mile northea t of D erfi Id three light produ ers have been 
drilled but on a count f Ia k of pipe line ar not op rat d. The 
re ord of o. 3 show d: 

F' t. 
Drive pip ....................................... . . . . 37 
Oa ing .. .. .. .. .. .. ....... ............ . .......... . .... 250 
Top of Trent 11. . . . . . . . . . . . . • . . • . . . . . . . . . . . • . . • . • • . • .. 975 
Oil ........... ....... ......... ............... ........ 90. 
Total depth .................... . ...... . .............. 1030 
Initi.l output barr L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

Tw mall produ r w hi -h ha inee b n abandon d \V re also 
finished on the Fitzmartin tra ... t in th southwe t of e tion 10. A 
light well has al n drill on th 
we t quarter of tion 25 n mil north of Saratoga. 

White RiveT Town hip (Pf)/rts of 20 N., 1(1 E., and 20 N., 13 E.). 
- Thi i th town hip in "hi h Win h t r the ounty seat, i 
locat d. Th onl. T bor , 'whi h ha produ ed oil in any quantity 
within its bound ar on the Pick tt and adjoining tracts ill th 
outhwe t quart I' of tion 23 two mil a t of Winchester. 

H re i ' bor w r unk in 1900 0 1905 one of whi h started at 
100 barr 1. A pip line wa put in and sev ral thousand barr Is 
of oil produ d but di nsion brok out among the m mb I' of 
the opera tin ompan and the well weI' 1 ed down in the fall 
of 1905 and ha e not sin be n operat d. Five of them were 
yieldin CT a total f 20 barr 1 per day wh n hut doy~ n. The power 
hous and six 250-barr 1 tank ar yet in pIa . 1'he top of Tren­
ton is her found at 1080 f t and th oil 0 to 35 fe t lower. 

bor on th Ben on tract in th north half of se tion 15 wa 
unk 514 f t b 1 w the top of Tr l1t n pa iner entir ly throuerh 
h::lt formation. Th total depth w . 1594 fe t. and it v loped 

only a small amount of gas. 
A numb I' f era W 11 in 29 and 30 nd adjoining e tion, . outh. 

west of Winchester, have made quite a howing of oil but ha e not 
been drilled d p nough t full, d \ elop tlJ ir capabilities of 
yield. 
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A test on the A. Brown lease, six miles southeast of Winchest r 
which develope a light howing of oil and orne ga , had the fol­
lowing record: 

Feet. 
Drive pipe 0 0 0 0 0 0 0 • 0 0 0 0 • •••• 0 0 •• 0 0 0 0 0 0 0 0 ••• 0 •• • 0 • • • • •• 227 
Casing •.•... 0. 0 o. 0 0" ••• 0 •• 00.00.00 •• 000000 0 . o. 00000. 335 
'l'op of Treutoll 0 ••• 0 • 0 0 • • • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 • 0 0 0 1113 
Total d .pth o. 0 0 000000000. 0 0 0 0 0 0 0 0 • 0 '" ••••••••••••••• 1214 

Mo'nroe Township.- 'lhi ' cjvil t wn hip compris s a part of four 
diff rent 'ongre sional township and the number of the se tions 
are, th refore, very confusing. It embraces the outh halves of 
sections 29 and 30 and all of 31 and 32 (21 N., 13 Eo); ections 
5 to 8 and 17 and 18 (' 0 No, 13 E. ), the south halv of sections 
25 to 29, and all of 32 t 36 (21 No, 12 E.), and e tions 1 to 5 
and 8 to 17 (20 N., 12 E.). 

}\I{ore oil ha b en PI' due d in thi ' town hip than in all th rest 
of Randolph ount, b It in th la t t\-, 0 years the n w develop­
ment. have b en few and the output has gr atly diminished. Most 
of the proclu -ing t nit ry i in th thr e western tiers of ections. 

On the J. F. Wood tnt t in the outheast quarter of 28, three or 
four bores vyer . unk during the ar, two of which were dry. The 
Cowgill tra t, in the outhea t of 29, developed three light pro­
clu ers duriuO' the ar and was the only new territory added in 
tlw town hip. 'l'wo rov hies and a gas well were completed on the 
Huston 1 al' in th north half of ection . The east half of se -
1i·m 9 is y t th b t in he township, No. 11 on the Jones lea e 
in the nOl'the' t quarter tarting at 1 7 barr 1 an o. 12 at 75 
barlels. 

~ everal g od w 11 w re aL~o om pleted on the Barnard tra t in 
e tion 16. No.2, when shot at 270 f tin,"\\ as thuught to be dry, 

but was drilled to 300 feet and re- h t wh n it tarted at 100 
barrels. 

G.Jreene Township.-Thi town hip compri e 31 quare miles 
and Ii j1: t north of :1\1onro town hip. Only four or five e­
tiOD in its outhwe t I'D 'orn r pI' du e oil in ommer ial quan-
tity, and the wells in th ar light. The only bor unk in th 
town hip in 1906 wa a dry hoI n th . Reed tra t in the north-
west of 29. 

Stony Creek Township.- Thi town hip Ii ju t ou h of Mon­
roe on the we tern id of th ounty. A number of bore have been 
put down within it bounds but th. for th m t part resulted 
in v ry liO'ht wellR I' dr, hI. Some of the m I' liO'htly produc-
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few ompanie made any money in th de p ay fi ld, and uch a 
did were, for th mo t part, 'ompo d of m 11 fr m the Ea t, wh 
got hold of large lea es, partly developed th m, and th n sold for 
a good pri e bef re the heavy body of salt wat I' mad it appear­
ance. 

In general, the oil in the deep pay wells in lawaI' ounty i 
found between 270 and 300 feet in Trenton. An oc a ional bore i 
unk a low a 350 feet. in but they are poor pI' ducer. ometime 

what is known as a ' tray pay" is found at 150 to 200 f et. The 
bores in which they occur make quite a howing for a few days, but 
oon drop to little or nothing. The average d p pay w 11 holds 

up better than the more hallow ones, a 250-barrel one yielding 
about 50 barrels at the end of ix months. But little ga . now 
developed in th bores sunk in the ounty, and drilling is in many 
places done with Hocking Valley coal. 

The oil from the deep pay well~ . a littl h avier than that from 
the more shallow one , and has a tendenc. to hold to eth l' with 
water, so that mo t tanks ha e to b team d. It j aid to be a 
higher grade produ t than any other Indiana oil, but the Standard 
does not recognize that fa·t and pays the arne p I' barr I a for 
South Lima. The avera e deep pay well is hot with 1 0 quartS 
of nitro-glycerine. The" and" or pay streak usually runs from 
eight to ten feet in thi 1m s but in orne of th b st well occur 
30 to 50 feet thick. 

Much of the territory no\,-'- mark d lio·ht and fair on th a om­
panying map wa high grad in 1904 wh n fir t developed, but has 
in e fallen down gr atly in output. 

During the year 1906 but littl new territory was added t th 
produ tive ar a in Delaware olmty. In the outhwest part of D la-
war an th uth a t part of Hamilton townships v ral section 
before unte -ted hav ielded a number of ood wells while in other 
part of th unto a number of leases form rl produ tive were 
abandon Th oil map shows the relative value w 11 a it 
could b a e1'tained, of the produ tive ar a on Januar 1 1 07. 

Liberty Town hip (8 tion 31 to 36) 21 N.) 11 E.) and 1 to 25) 
20 N., 11 E.) .- Thi township ha in Iud d th roo t produ tive oil 
territory in Dela ar County. The large majority of th d ep pay 
bore sunk in 1904 an 1905 W 1'e within its bounds. t one tim 
nearly every e ti n uI b , lass d as fair to good t rrit r but 
several of th m have e n wholly abandoned, whiI a number of 
others ar onl, light produ rs. 

In tion 36 in the northeast corner of the township the new 
well of the year started only at 15 to 25 barr 1 as aO'ain t 100 to 
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500 in 1904. ev ral lea e ' in this section have been abandoned. 
It wa on th J a . auO'hn farm in the outhwest quarter of this 
e ·tion that t.h b nn r well of the State for th year 1904 wa 

drill d. It j. aid t hav tart d t 00 barrel and to have 
fill d forty 2 O-barr I tank in th fir t two wk.. From th tim 
the fir t oil \Va. truek at 1,181 f t to th , bottom a distance of 
2 fe , th rill pa throuo'h a very porou brown lime tone or 

pay tr ak. 0 hall w or top pay 0 urs in thi . part of the town-
hip. 

The north a t quart l' of e ·tion 3 wa aba doned after four or 
five well had be n unk "hile bor on oth I' parts of the e tion 
have re ulted m tly in dr. hole I' light produ er . ection 34 
and 33 ar undevelop d while 32 and 31 have only dry holes or 
abandoned Ii ht t rritory to th ir redit. 

The northw t quart r of rbon 1 11] b rt~ whip, " a part 
f tb fam u lVIt. 1 a ant pool op II d up j 11 1904 but th re­

ti n ha b n n n-produ tiv or v ry Ji ht in out­
put. outheast quarter of. tion 2, No. bore on the 
lIit h 0 k lea e tart d at 75 barre in .January, 1906, while No . 
1 t 7 on the same lea e weI' pull l in 0 tober, a were also five 
w lIs on th t ph n farm j t to the we t. 

n the wander 1 ase in the northwe t quarter of the se tion 
th av rao l' ord f thr ]iO'ht PI' du ing wells howed: 

Feet. 
Drive pip ........................................... 100 
On in ............................................... 350 
Top of Tr nt n.................. .. ...... .... ...... . . . 935 
Fir t oil .. ........................................... 1195 
'rotal d pth ........................... .. . . . .... ...... 1201 

Her, a elsewhere in the d p a rnu >h wat r h to be 
pump d to ure the oil. 

A dr hoI 'wa bor d in th north,,\, t qu rt I' f 3 but the r -
maind r f th e ·tion i fair to 0'ood territory, tw well on th 

north a t quart I' . tartinO' at 1 0 and 100 barr 1 
fe p tiv 1. , tion 4 and 5 have produ d O'a only while s v- • 
. rall1o'ht \Y ]]. in the n rthwe. t of 6 ha b n r ntly aban Ion d. 
The north half of e tion 7 i undrill I whil th w II on the uth 
.half, form 1'1 light produ ing, hay been pull d. 

The county farm of 240 a I' s in the outheast quarter and the 
(€a t half of the southwest quarter of section 8 ha. prov n one of 
-;tihe ~ t leases in the .hm ie field. Of the 33 bor sunk on it, onl. 
'tt\wo (~. three have orne in dry, while six have been abandond. On 
N.o:v:wJ]J I' 1 1906 there were, on the farm 21 produ ing wells yield-
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jnc~' a total of 75 harr I ' p r day. '1'h total proehl ·tiOD up to that 
nut had. l' iv 1 

il omI an, I ai 1 
II jt \\' r ] i o'11t and 

rodn ·in g 
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F l. 
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Top f '1'1' ntoll ......... .. .. ....... . .. . ............ .. 94 
,b'il'st oil ........................... . ... ..... . . ....... 17~ 

TOt,11 c1 l)th .. .... ....... . ........... .. : ............. . n77 '1;~ 

Inlti;\1 output, bart' Is ....... . ...... . .. ... ............ 24 

']'h bor) \\'Cl.' sun k I nt -l: ~/:.! fpf't int the pay in order t avoi i he 
~alt " a r. 

\. b r on th \ 

ach. 
rrh 13la(·1\ an 1 [1. \Vill ,,£f't 1 H, • in. dion 1-1- hay 

t 1'0 In ·ti fl'Ol1l hoth th .. hall \y and c1 I pa .\ . . Til 
f 0 aer . ) ' i lIed ov l' 0,000 barr ].- , bnt ha. b 

I art, dro'wn ~ out <-111 1 in part aban n d. Th 10 
maining ,\\'(' 1' PI' in ,i ng: a total (f harrel lail. in ('t her. rrh( 
l' nHl illd l' f th , ·ti n ha. 11 n onl,v fairly PI' In'tiv tw .f th 
r nt. b 1'.. n th - W. D lnkin 1 'is in th uth a t quart r ' Olll~ 
ina in dry. 
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Th wells outh f White Riv r, whi h ro th oter of the 
tion, yi Id a littl more water and ar I produ ·tiv . 
Tb n rth half f 24 may t be r O'ard d a fair t rritory, but 

th south porti n i light, v ral of h new \\ ]1: startinO' at 2 to 
15 barrels ea h. No. on th Nayl r I a , \ .... hi -'h ' 1: In 1n ac a light 

roducer, showed : 
Feet. 

Drive pipe ... .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 105 
Ca inO' . . ....... ........ .. . . . " . . . . . . .• . . .. . .... ... . .. 308 
Top of 'l'l'enton. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 970 
Gas sho\'\ iug .... ... ..................... .. . . .... ..... 980 
Fir t oil .......... . .. ...... . ........ .... .. . ...... ... . 1242 
Total d pth ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1242% 

Tb only produ ·ti n in -tion 2- i on the Odl 1 a e in the 
north" t uart r, and th r 
tion. To th w t, in 26 the lin I a e ha a nu b r f fair wells. 

o. ]4, drill in u ,tarted at 2 0 barr while No. 15, in 
eptember, wa dr. A t t bore on th 1 ho I farm in the n rth­

ea t quart r wa Ii ht and abandon d. ~rh n rth a t quart r f 27 
ontain a numb r f fair produ r. n h Williams I a e t n 

wells were makin about 0 barr ls a da in tob r . One of the 
am in at 150 barr ls and h Id up to 100 barr f r e ral months 

while only 200 f t away, another bore tarted at onl four barrels. 
The outhw t quart r of th (> tion ha b n l' ntl abandon d. 

ti n 28 i n v liO'bt r aban Ion d rri or,. The Dunkin 1 a 
in th t h If of th north a t quart r wa in 1904, on of th 
b tt r rad 1 p pay farm but ba b en m tly drowned out, 
while th William' ju t t ha be n abandon d. n the Howell 
lea e of 0 a r i the outh balf of th ti n thr ood w lls 

Id O'a w 11 were 10 ated in Mar h 1905. The lea e wa 
and old at tbat dat for $27 500. The new 

i 1 of the lea e all of 
th lump in alu 

produ ti ollin I a 
ev ral of the w II hay 

th n rt11. Th 
r mind l' f th tj n j, fair 0 Ji ht t rrjtory. ti n 0 rno t 
of which wa light produ inO' t rritor in 19 4 and 1905 ha b n 
\~ holly abandoned. 

A numb r E aJ f property in Lib rty and a joining town-
hip w r mad duriu.O' the ar. The lar t of th se, on um-
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mated in e rob r , 1 05, wa that of the hIdings of th public 
Iron a d t el lomp n. t th Ohio Oil Company. 'I h propert 
onslst d of I on ' eral thousand a r of 0' an oil 'terri-

tory and abov 25 produ ing wells. The lea e ere all finely 
quipped, and in 1904 h d the laroe t output f an ompany in 

the fi ld; the Lewi farm in section 2_ and th ecil and ollin 
I a in 20 and 29, Liberty, being th r a of th territory. Up 
to the tim f the sal th , Lewi farm of 177 a r had yi Ide 
500 000 barr ls of oil. In.J un , 1904, th prop rt of the R -
publi. 0 pany was timated at $110 ,000, but u to the lump 
in value of 11 de pa r prop l't th e11inO' price wa only about 
on -half that um. 

The Commonwealth-J w 11 il ompan v ral hundre 1 
a r of leases and 90 produ ino- wells in ov mb r, to Clau 

lsh of Rising Sun, Ohio for $65000. Th w lls were mostly 
10 ated in the north a t portion of th town hip and ompri e a 
part of the lVIt. PI a ant pool which yi ld d fr ly in 1904. Th 
Norton Oil Compan b ught about th ame time 220 acr s, em­
bracing the Lennon tra t in sections 21 and 22. 

Liberty town hip will ontinue to produ 
a new 11 ar ontinuall bing sunk on I as 

in op ration. How v r, the output will o-radually d r as , a 
mor well are b in 0- ban oned than are b in" rill ,V\ hil tho e 
now pumpin r lowly f ilino-, a i ah a) th wh n a tore 
produ t i b ino- lrawn up n. 

Perry Town hip (Sections 3.1 to 36, 20 N.) 11 E.) and ection 1 to 
25) 19 1\., 11 E.).- Thi t w hip Ii ju t outh of Lib rt an 
blow th ar a hown n the a ompanyino- oil map. Th only 
produ tion within it b un ha b n in th north rn half. Mo t 
of the bor t in ljo-ht w II: r dr hi. 

the town hi . 
36 was dry. 

In th 

west quart r f 

l' of tion 2 t" 0 or thr light wells 
and Whitu I a ,but th e have been 

in th D rth a t uart l' of 
th uth" t quart r of 33 

r n w bandon d. 'I h north a t 

and third ti r of 
outh-
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unk durmo' th 'ummer, vhi h brought h pro Iu tion up to 150 
barr 1 daily b 0 tob r 15th. Three of th b t of th . e were 
on he Pavton I ase in tbe northea t of tion 25 VI h r os. 9, 
10 11 and 13 ar aid to hay been tarted at 200, 200, 140 and 
150 barrel r . pecti 1,. Th re ord of o. 9 and f o. 10, 500 
feet south how d a follows: 

Drive pipe .................. . .. ........... . 
Ca ing ................... . ............... , . 
Top of Tr nton . . .... ...... ..... . . . ....... . . 
Fir t oil ........... ...... . ... ... . . . . . . .. .. . . 
Total d pth . . ............................ . . 

Feet. 
No.9. 

29 
32 

927 
1215 
1220 

Feet. 
No. 10. 

34 
330 
933 

1222 
1226 

The ga w 11 yield an abundance of fuel and it was stated that 
on thi a ount th il ould be pt'oduced for 12lj2 nt. per bar­
r 1, wbi h j thou ht to b the m t onomi produ tion in Dela-
war ounty. Th ten wells on the Payton lea e w re producin 
65 barr 1 a day in Iovember. 

The ast half of 28 j a yet un t . On th Wil on Heirs' 
farm in th outh a t quart r of 25, IX bor w 1:e unk durino 

the. ear whi h . tarted at 300, 100 18 180, 40 and 0 barrels ea h 
respe tiv 1. One bore on th Kaufman lea e in the northea t 
quart r of tb arne se tion . tart d at 125 barr 1 while a se ond 
on 10 ation away was wholly nr .. 

Delat at' Township (~ ction 1 to 30, 21 . 11 .E.).- The fir t 
pr d l jug j] w 11 unk in thi to \ nship \\ a fini h d i.n 1901, 
on the Krohn farm outhw t quart r of tiOD 11 and a mile 
outhw t of th t wn of Iban . '1'1' nton ro ·k was truck at 925 

f t and p n trat d 50 f et. The bor yielded 60 barrel of oil 
and a large am unt of alt water the :fir t day it ,. as pumped. 
Thi 1 a e ha in b n abandon d. The fir t d ep pay w II in 
Indiana was fini hed ovemher 3 ] 903 on the David Mi hael 
1 a north a t quarter of 15 and a hort Hc.tance southw t of the 
Krohn produc r. Here a t st bore started without shooting at 160 
barr 1 and for 35 day pumped natural 70 barr 1 per day. No 
il was tru k until the drill had pi r eel Trenton 270 feet. This 

big strike in territor hitherto unpro iu th e and at 0 great depth 
in Tr nton a'used rou h ex it ill nt amonO' th oil fraternity, and 
by J anuar 1st, 1904, fi e other b reo w re drilling on the arne 
lease and four on a joininO' tra t. On of th se, located 800 feet 
north and a t of th 1\fi ha I well on th E. Black lea ,south· 
ast quart r of . tiOD 10 am in as a 100-barrel producer, aJ?d 

the deep pay produ tion of Delaware County, in which a f~w 
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op rators made money and a large number 10 t their all, was 
fairl tart 'J'h ree rd. of the 'licha 1 and la k well wer 

follows: 
M'ichael well. B lack well. 

Feet. Feet. 
Drive pipe .... . ..... ......... .... , .. .. .. .. . 40 27 
Casing ..................................... 370 310 
Top of Trenton ............................. 920 921 
Touu depth ................................ 1195 1232 

There i no produ tion in, tions 1 and 2 of Delawar town­
hip. On the avi 1 a, in the Dorthw st quart r of ,there are 

three mall oil w 11 while just, outh ar two bores yielding gas 
and one oil. An a v raO'e r ord shows: 

Feet. 
Drive pip ........................................... 40 
Ca ing ................. . .... . . . . .. .. .. .. .. .. .. .. .. ... 325 
Top of 'l'l'enton.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 944 
Gas ................................................. 1010 
Total depth ... ... . . .................................. 1200 

'Ih ga i foun in upp r pay only. A bor on the urrent lease 
in the uthwe t orner wa barren. 'rhe north half of section 4 
wa' drill il to hallow pay in 1903 and yield d a numb r of fair 
w lIs and a dr hoI in the outhea t corner. Th south half ha 
only dr hole or light t l'l'itor to its credit. The uth half of 
section 5 ha at pr ent a Ii ht produ tion, a ha al 0 the north 
half of the north a t quart r the re t of tIl e tion being aban­
doned. 

Th crr at l' part of 6 ha had a light produ tion, but it i now 
hut down and partly abandon U. In the n rtheast quarter of 7 

five wells were unk n the 'taft rd 1 a , thr e of whi h were 
drilled in 1905. On or two of them start d at ov r 100 barr 1 
a day, but in J un , 1906, all five were making only six barrels 
daily. The power hou soon after burn and the lease wa. 
abandon d. Th re ord of these wells showed: 

No. 1. No. 2. i o. 3. No.4. No.5. 
Feet. Feet. Feet. Feet. Feet. 

Drive pipe ...... ... ... 103 152 96 101 11 
Casing ............... 310 320 335 316 330 
Top of sand .......... 84 925 940 913 907 
Gas ............. . .... 925 920 
First pay •••••• _ •• eO' 1170 121 1015 1195 
Second pay ............ 1239 
Third pay •• 0 ......... 1202 
Total depth .. .......... 1190 1239 1251 1220 12181h 
Initial produ ·tiOll, bbl . .... 55 110 15 
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tht l1orthec1 ,' t qUl"lI'tel'. form 1'1y pro lueing. ha ,' 1 n alnmcl Il ed. 
~ e ·tiOll 22 has .'0 far ])1'0\'(']1. lOt' tIl< moo'i part . ga.'. ', l' han '11. 
No. i . on th ' ))0\\,(-'11 tl'rl('t in th , out b Cl . t ')1'11 1': had the follo\\' ­
in cr L' • 1'1: 

1>1'iY pip(\ 

F et. 
;-0 

Cil . 'ing: , ... . .... . . . . .... . ...... . , . . . . . . . . . . . . . . . . . . • . . : 2:-
'/'01) of Tr lit )11 •.. . •..•. . • . .. •. •...... , ..•. , • . . • • . . . .• n-L 
I:' ir:-;t il ...... ,", .. , .............. ,.. . . ........ . . . .. n.7 
, (' n ] oil , .... .... .. ................ , .......... , ... , 1_:_ 
'1' tal dC'plb , .. , ... . . . .... ,. " ., . . .. . .... , .. , .... ,.. . . 12:37 

In this Hnd fl nllmlwJ' of w 118 in cl ep pay t rritor,\' hoth Pil)'H il1'( ' 

, h t an t pumpe 1. 'I hr lO\\'t r pay i .. {i r. t sh t ?Ill 1 d ean a 1lt, 

th n H .' luib j .. Pllt in an 1 th UPI r pay h t an 1 1 an d. 'fh ) 
i1 II' m th npp I' pa~' the11 falls an 1 i. lump 1 fr m th h t oo 

t m. 
In. -bon 23 a bar , 011 th Rich ,\' t1'a in th . nth\\' t luart r 

stcu't d at 100 1 ar1' 1. '. an 1 at th nd of 1_ m n h wa ' :vi 1 ~in ...; 

.. . v n barr 1., whi h i. ah VE' th ' a rag for a d E'E'p pay well of 
that (-10'<". 'rhE' smIth half of 1'11 , . ·ti n yi 1 led a numbt"! :!:' oX ; ilir 
\\' n .. luriD , ' tIl ,\'r31'. n th Evan. 1 a. (' in the w uth 'a t quart0l' 
one . tart d at ] 0 hrHT ~l.' in JUD, and WI" makin o·. ix barI'd. in 
~ v mh r. n th pjttin g l' 1. a. .in. t 11 l'th T . 1 ,tarted at 1:3 
b<llT ls. whil 11'). 'J.1h r (' )1' i ' f . . 1 and 2 E\ an, 
HIl(l • o. 2 Pitt; n~t r w r ,1 . fo]]m\'s: 

Evans .Vo. 1. Evans TO , 2. P ittinger '0.2 
F el . Peet. Peet. 

...... . , .. , ....... ,. ... -1:1 9 0 
n .. in~ . ........ , ....... . ........ . 5 • 2~ :~;O 

' ('01) f Trentt n .. . . . ... , . . . . . . , , . . n_T 9'''' v_ 

Ct)P l' pny .. . ....... . . . .... , . ... . n:-2 
" 'nc1 pay .. . .. ..... .... . ...... . 120:3 12 1 
rrotn 1 d pth ... . , . ... . . , .... . .. . . un 1227 
In itinl pl' c111 ·tion, h:11'1' .1 .......... . 42 

tion. In .. halh)\\, pR 

PI' du' !'S, bnt in d I 1 a)' th '",at l' in'1' a. . and t p. all PI' -
<Indion. " om I erHtors I nt in thrir pnmp. a dnpl x 1 arr 1. b. 
th (' i I f whi h th EY an IlRble 1 to han U wi 1 Ho' mu ·h flni a. 
with an oI'djnary bar!' 1. 

,tjOl1 24 ha ' a numher f fair pro Iu C' 1''' n th . outh a. t quar­
t r th , outh\ E'.'t quart rhino- light r. 1] th J art! tt 1 a. 
in the noI'thw t quaJ't( r of 25, two fair wclJfo:i Rn 1 tbl' ]1' hal 
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were unk. n account of mu h water and no 'a with which 
to op ratC' J th I as hal b n abandoned. dr b 1 wa unk 
during h . r on th 11 w II n lea e in th outh a t quarter. 
The remainder of the s ·tl n j h O'bt rl'itor .. 

A te t bor on the F. . Pitting r we t half f the outhea t 
quarter of e tion 26, after trikinO' th and ill d p pay pump d 
a quantity of oil, th n nothing but 'alt water for the fir t ay. 
On the next mornin it yielded a large quantity of oil for an hour, 
then went ba Ie to alt wat rand furni h d but little oil for a 
month when it "\-va abandon d. It "wa at fir t th u ht to be a 
100-barrel "ell. With th x ption of another dry hole north 
of the center th remainder of the se tion i unt t d. Se tion 27 
is very spotte. 'rhe Pa ton lea e in the northwest quarter ha 
t" 0 fair well, while farther ea t ar some light one. All bore 
in the south half have b n n n-productive. The outheast quarter 
of 28 ha several light w Ils to it credit, but the remainder of 
the e tion has pro n dr or ga y . 

ection 29 is as yet unprodu tive, but 30 ont in ome of the 
best territory in the township. 'rhe Wm. Reed farm, in the south­
west quarter, ha on it I ven well four or five of whi h started 
at more than 100 barrel ea h. Th Shr ve lease, just east, ha 
been abandoned, whi l the north half i m tly fair. 

While Delaware township ha yielded ome big produ er , its 
area may be cIa sed as among the most potted in the Indiana 
field. IVI"any good wells wHI yet b sunk within its bounds, but the 
man who drills them is taking a big hance for hi money. 

Niles Township (Sections 7 to 36, 22 N ., 11 E.) - The first pro-i 
du ing well in thj township wer drilled in it entral and south­
w tern portion in 1903. ... 10 t f i ar a ha been te ted, but 
only a few ti n ha e pr ven paying t rritory, many of th 
te t bore being barr n. Th following is a Ii t of th dry holes 
in th non- r u tiv 'e tion a far a th y 'ould be secured: 

Lea e Location. 
Huglle .............. . .................. S. E. 14 ection 
Manor ............... .. ................ r . E . 14 Section 10 
Manor ......... .. .. . . .. ..... ....... ..... S. E. 14 Section 17 
Saunder ............................... S. w. 14 Section 20 
Manor ..................... . ............ . E. 14 Section 20 
Motlen .................................. S. E. 14 Section 24 
Wingate ... .. ..... .. . ... ................ N.W. 14 Section 26 
Wingat ................................ S. E. 14 Section 27 
William ............................... N. E. 14 Section 33 
Gregory ..... ........................... S. W. 14 Section 34 
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There ar ome light producing wells on the southeast quarter 
of section 15 and the north a t quartf'T of 22. but none farther 
east in the north balf of the town hip. Besidts tlie dry holes 
mentioned above as ha ing been drj]l d on se tion 20, the southeast 
quarter of that se tion ontains flv liO'ht well and a dry hole, the 
r ords of th produ er. howjng: 

No.1. No.2. No.3. No.5. No.6. 
Feet. Feet. Feet. Feet. Feet. 

Drive pip ........... 138 203 222 138 284 
Oa ing .......... ..... 330 307 300 300 312 
Top of Trenton ....... 954 959 955 959 960 
Fir t pay ..... , .... , . 1262 1260 1260 1265 1267 
Total depth .......... 1297 1300 1290 1305 1305 
Initial production. bbl . ... , 45 20 3 

The n rth part of e tion 21 is better sev ral wells in the north­
ea t quart l' having started at 90 barrels or more during th 
year. Farther east near the Jay County line, there are several 
light produ ers in the d p pay on the Bales and Gray tracts, in 
the north half of section 25. 

The best 1 a e in the township ha b en that of the Racer Oil 
Company on the J. E. Ra r lea of 22 a res, in the southeast of 
the northwe t of section 28. Seven bore ,ere put down on the 
farm; ix of whi h were producers, yielding 60 000 barrels in three 
year, and doing 20 barrels per day in November, 1906. The lease 
was recently sold for $10;000. 

The Miller, Barl y and Eaton leases in the same section also 
ontain a numb l' of fair well. In them the top of Trenton oc­
ur at about 60 f et and th d p pay, in whi h most of the oil 

is found, at 1,215 feet. T.1ea. e aggregating 160 acres with six 
produ in w 11 W l' old in thi. tion for $4 000 in 1906. For 
the same prop rt. $32 000 was l' fused in the fall of 1904. 

Only th ea t half of se tion 29 is produ tive the Clark lease 
in the north a t quarter and the B man in the utheast being the 
be t. On th lark 1 a four bol' ha eben unle the re ord 
of No.4 being: 

Feet. 
Drive pipe .. ..... ....... ... . .. . ................ ...... 36 
Oasing ...•...................................... .. .. 340 
Top of Trenton ......................... .. ......... .. 932 
Ga ........... .... .........•........................ 947 
Oil .......................................... ... ..... 1244 
Total d pth .......................................... 1264 
Initial production, barrel ............................. 10 

Sections 35 and 36, north and northeast of Albany, produce gas 
only. 
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?lion T lI'II.7zip ( hOIl. I to 36, Q9 :\. 10 E.) - In 1904 an] 
]905 . moil W<i S PI' iu' din .. etion. 14, J6. ]7, 20 lmd 22 n ar 
th (' l1tral part of thi , t wn. hi1. hut Bon of th · "ell ar at 
PI' ~ent b inC)' I nmI ~ , and in N y ruher th r ",a. 11 PI' du tion 
in th tmn1 hip. 

\.. b r Oll th , uth\\" t quart r f, ' ,tioo 1 cam in wholly 
1,11'1' n .. ft l' bing . nnk 500 f t in til Tr nt n. th r 1ry hI .' 
w r pnt i "'11 n th Young 1 a, in th . onthwe. t of 21· on h 

ad y 1 a in th north a .. t of 2-1:· on tlw Hartl , in tb n rth­
"a. t of 33· n th Tay] l' in th .' ntheR. t f, 4 and on th P t r­
. n, in th . 'outh a. t quart l' of 86. 

If a 'h i ngtoll Tol/')/ hip (A . . rtirJ11. to 36 <') '~rJ 9 E., an 11' , J 3 1, 
oJ!) (lIIcZ 6, .<')').\., E.) - Th firr-.t w 11 .' . lwk in hi. t \\'11 hip those 
n th' Hr:vl farm in the Il< r1'h (l .·t lllHrtpr of 3 (22 E. ) 

hay h n a1 an ion d on a<:(;Ollnt of gas pl'e.'snrr. The mo. t of 
tIl in th north half of " .. ti n I"" ha a]s b Oleu I ul] d nt. 

ti n in th t ,vnship. 

1'0111 'what ha.· b II wl'itt n it , ill hi .'een that thE' oil indu tr, 
in D lawaI' ount)' hlring h y ar 1 DOG WH . c1t a low bb. Th 
numh r of }1 (' \\" hoI's f 11 off greatl.,' , while th p r entacr(' f dry 
hoI.' anI a ban 10n d W 11. 1m'r as 1 While h 'ount.\' " 'ill donbt-
1 S PI' In 'c a larg 1 quantity of oil for a n nO) b "I' of , ar.' the 
luln. try " 'ill n vcr ag'Hin h i) . important a. it wa~ in the lon~ tc 
h r m mb l' d ar f 1904. 

1. !J.\'l'EO ARE,\ . ROO( ' 1 

THE'l\L\T 

TREwr • R K PETIWLEl f 

I 01.\ TA FIl:!;T.J O. 

Tn 11 aba 71 (Yount!,. 

1" 1'. IDE 

'01' ;-l ]mw tim th 11] ." PI' dn ·tiv ar;l in thi . ount," wa. 
m oh] town. hip , on tll ,vest . i le whrl'{' , in the vi -iI)1t,)' of K l­
Iar' tati n l' Ri 'h aU .\', a 1111mhe l' of v" 11 .. hav he n _ j 1 lin 0 ' 

oil inc ] 97. Th output w~ . lH~ \ ' 1' lal'gr clnd a numh r of th . 
fh. t I r du(·ing h nv(' h n H 1 c-lnflol1ccl. ') h gelS RlIppl,Y for fn el 
i v r. light ;'111(1 lOWP]' f( l' pnml ing is llOW in peHt sllppli( (1 h.\' 
th Fort i\ a. '11 ( (llld ,\TClbH.'h all<'. '1 )'(1(-tiol1 r()lllp~II1Y, \\'ho . .; 
lin I HH.'(,S thl'OlI .g·h tht' pool. ::-\0 11( \\' )()I'(',' were f-iul1k ill 1D06, 
and ai thr (·lOfW or th(' ),(',-11' tlH'IT \\' ('1'(' :"c pl'odll<:ing Wl']]:'; ill th e 

1. 
In Libert~T t wnship, wbich i' in th . Quth a.t rn part of t ll' 
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ounty and near producino- territory in Grant and Huntington 
counti a w II wa drill d for a in 190. on the S ott tra t in 
the outhwe t uar r f tion 34. It h w a little oil, and 
in July 1905; wa drill d 40 feet deep r and hot, wh n it started 
at 25 barr and ma e even and a half barrel aft r 0 day , 
pumping. Th original r or wa a follow. : 

Feet. 
Drive pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202 

a ing . ....... .. .. ....... . ... . ........ . ........... . .. 470 
'rop of Tl' nt n . ...... . ....... .. ...................... 94 
Total depth .. . . . .................................... . 9 5 

ond w 11 wa dril1 d one I ation a t on tb arne tract 
in th fall of 1 05 and in 0 tober 1906 the t wo w r aid to pro-
du ight barr Is per d y . 

Two mil ast on the. avi 1 a e in th uuthea t quarter 
of s tion 36 two mall pr d 1 r. wer fini h d in 1906 while 
anoth r wa ompleted on th ,, !fill r tract in the arne ection . . A 
te t bor on the Daugherty tra t one mile ea t of Treaty, in th 

uth" t quart r of tion 5: wa put d wn 500 f et into Trenton 
but pr du ed onl. alt wat r . IJiberty town hip at pr ent fur-
ni b art of the a f r th it. of lVIarion. 

In Afi ami Cm(;nty. 

Th P ru il fi ld wbi b 'r t d . u h fur r when open d in 
97 i pra t i ally a thin a of th pa t. It wa in the main, a 

( (town lot" d v lopm nt an the d rri ... k on ~ lax Hill in pIa 
too 0 thi k that in om inst n th y had nly a board fen 

b tw n th m. Thirt or more ompani were drilling at on 
im within th an d a number of tb m finished a many 

ld a tank of oil. The ro k was very 
porous and om V\ 11 , w r big produ r but 0 man on 
o small an area oon drain d the r ervoir. f th 356 whi h 

" re sunk, but 16 ar till in op ration, twelve being abandon d 
in 1906, whil but net IO . 3 on the N. Brn k I m-
pleted. It ha an initial utput f but 1 barr Is . r -
ducer w r . i liling abont ] 430 barrel p r month. 

Th b t w 11 in th 1 ru po 1 that on b rti. I t 
00 barr :L ada. d,nd i. . ill makin fiv t i barr 1 . 
r hr f b fir t mpani in th fi I rna an 

more th n a quart r f a million ollar wa unk by th un u -
ful on . For a tim the boom added much to the prosperity of 

[33] 
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Peru, a that um wa mainly put in ir ulation arnona- its in­
habitants. 

A new pool wa op D d up in Erie town hip, thr emil ea t of 
Peru in 1 9 whi h f r a tim had a vi a-orou growth but i 
limit wer ,oon defin d and no n w territ ry in that vi inity ha 
re entl b en found. Four of the old produ ing w lls w re aban­
doned in 1 06 an:1 no new on I drill d and at the end of the year 
there w re but thr e produ 1nO' in the town hip . 

A bore unk to the d pth of 966 fe t on the )\1ilton Dougl s farm 
northw t of nv r in, pt mb r 1906 d v lop d a a-ood how­
ing of oil and ] 75 pounn f r k pr ..,. nr of O'a . number 
of old eTa \v 11 in the vic1nit~T hay also be n howinO' oil for om 
time 0 that th rea-ion 0 IT rome indu' ments to pro pector . 
The well in the outh a. t rn part of . fiami ounty, not far 
from th , t rn lin of Grant unty. 

In Hamilton COttnty.* 

The oil developm nt in Hamilton ounty i. attere:1 in mall 
pool ; the two of main imp rtance bing in se tions 1 and 2 (17 
N. 5 E.) and 35 nd 36 (1 T., 5 E.) Fan r ek town hip and 
in se tion 13 23 and 24 (19 N. 3 E. ), Wa hington town hip. 

The arly a drillin o' how d the pr en e of oil in these pools 
and aft r th aband nm nt of the O'as leas I wild atting r suIted in 
a f \V lia-ht t fair produrin o. il w 11 . 

Fall Ct'ee~ Township.- In this township whi h i in the soutn­
eastern orn r of th ounty the fir t produ ing wells were drilled 
about one mile south of Oli.o in 190J and a few others ea h year 
to 1905. 

On the Kinnaman tra t in the northwest quarter of the north­
w t quarter of se tion 1 (17 N. 5 E. ) there are five wells, three 
f whi h w r pumpino• in pt mb r 1906 the total output of 

the three beina- about seven barr 1 per day. The top of Trenton 
is found at about 900 f et and the b st oil at about 918 feet. 

On the Kin ad tra t in th nor hat of the northeast of sec­
tion 2 there are . five wells, three of which ompleted in the spring 
and umm r of 1905, wer produ ing up to January 1 1906, when 
th y wer 10 d down on a ount of the operating ompany being 

.The data. for this county wa gathered and the map drawn by R. . Bln.tchl y . 
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put into tb han Th . r ' rd of th e w Ils were as 
f llow : 

a iner •••••• •.•••. , •••••••.••••••••• 

No. 1. 
Feet. 

T P of 'll'eutou ..... ...... .. ........ 6 
B toil .............. .. ... ........ . 
'I tal d 1 tll ................ ....... .. 926 
Initial utput, harr Is... . . . . . .. . . . . .. 6-

NO.2. 1 O. 3. 
Feet. Feet. 

64 54 
384 381 
889 885 
918 914 
955 935 

2 50 

In o. 2, 10 'ated 700 f t w t f . 1, th and wa very 
10 e and hard. o. wa ""DO f t northw t of TO. 1. 

Th other two bore on the lea e were, in S ptember, ielding 
:five barr ls of oil per lay and enough gal for power use. 

On the Jam s Alfrey trait, .outhw t quart r f the outhw t 
quarter of ·tion 36 (1 ., 5 E.) there are two bores that pro­
duced quite a flow of oil hut they were drowned out by fresh 
water. There is also a ga well on the 1 a e whi h, together with th 
two former oil wells now yield enongh gas for the pumping pow r 
in the vicinity. 

Just to th we t of the Alfrey, on the P. Yaryan farm, outh­
east quarter of e tion 35, is another bore which, after yielding 
two or thr e tanks of oil wa also drowned out. 

The only bore put down in this town hip in 1906 wa on the 
John Arnett tract and ame in dry. 

Washington Township.- Tear Horton a mall station on the 
. I. & L. (Monon) railway between We tn ld and Sheridan, a 

half doz n producing wells were compl t in the fall of 1905 and 
the fir t part of 1906. Three of the e ar on the W. Horton lease, 
outhwest of southw t of ection] 3 one mile east of Horton. 

Two of them were. i lding ]4 barrels per day in September. The 
:fi ld r ords of the e w 1 ar a. follow : 

o. l. No.2. J 0.3. 
Feet. Feet. Feet. 

Dl'iv pip ... . - ............. ..... 305 231 234 
a. ing eo ••••••••••••••••••••••••• 560 500 500 

T P of Trenton ................... 1024 1020 1022 
'l~otal depth ............ ... ........ 1042 10 7 1050 

No.1, ompl t d in 0 toher, 1905 was nev r shot but showed 
about ix f t of oil in the a ing. No.2, fini hed in F bruary 
1906 started at 164 barrels and in S ptemb r wa yi ldinO' 10 bar­
rels per day. No.3 tarted in lay at 50 barrels and wa down to 
four barr 1 on pt mb r 1 t. 
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n the rromlin on tra t, j t ea t of the Horton, ea t half oj 
the south" t quarter of se tion 13 two bore were sunk in 1906 
the record of No. 1 showing: 

Drive pip 
Feet. 

291 
a iug ....... ............. ....... . " .. ...... . .... .... 570 

Top of Trenton .............................. ... . '" .. 1021 
Total d ptb ....................................... . ... 1045 
Initial output barrel ................... . ............. 60 

On eptember 1st thi w n was yielding about six barrels per day. 
The econd bore fini hed in ptember, yield d 30 barrel of 

oil and a larO'e flow of gas. 

~~~=~5=i~~~=r-========;::::c:;=+-1I ~ 

HORTON OIL FIELD 
\.. e.'len.o. ~ 0,\ "-1\1 \\ - 0 I.h'l \'\o\~ + "'o()."~ o,,t.o. 0,\ Wc.\\ 

rf' 
". 
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A bore on the S. Cox farm, northeast quarter of the northwe t 
quarter of section 24, had a fair showing but was spoiled in shoot­
ing. One on the J. Keys lea e, northeast of 23, started in June 
at 25 barrels and has sin e been abandoned. Dry holes were also 
drilled on the Inman tract, north half of the northwest quarter 
of 24, and on the Lindley farm, southwe t quarter of the southeast 
quarter of section 13. 

The oil from the producing wells above mentioned is piped to 
a loading rack at Horton. Altogether eight bores were finished 
east of Horton during the year, of which six came in as pro­
ducers, while two were dry. 

On the east half of section 20 of Washington township, two 
bores were sunk on the E. D. Barker tract in lVlarch and July, 
1906, one of which came in as a ga well, the gas being piped to 
Westfield. The other started at 15 barrels. A record of these bores 
showed: 

No. 1. 
Feet. 

Drive pipe ................................. 160 
Casing •..... ........•........•....•........ 515 
Top of Trenton ............................ 1005 
Total depth ................................ 1032 

No.2. 
Feet. 
161 
515 

1000 
1019 

In the northwest quarter of section 20 a bore on the Sturdevant 
lease, sunk to a depth of 1,023 feet, developed a gas pressure of 
160 pounds. When first shot it spurted a little oil, but in Sep­
tember was said to be yielding 24 barrels a week when pumped 
four days, and showed 100 pounds gas pressure. In it the top of 
Trenton was found at 1,003 feet. 

Jackson Township.-This township occupies the center of the 
north half of the county. In sections 5, 6, 31, 33 and 36 a num­
ber of wells drilled for gas have recently developed into oil well 
yielding from one to three barrels per day. The following tabl 
shows the field data and location of these wells : 



PETROLEUM PRODUCTION TN MARION COUNTY. 519 

Lease. Location. Date of Drive I Casing Top of Total I 
CompJe- Pipe, Feet' Sand. Depth, 

tion. Feet. . Feet. Feet. 

-A.-G-ra-ha-m-. - 0-. -l. -. . -. -. . I~ ~ 525 ~ ~I-S-. -; -N- E- .-t-ec-. 6-. 1-9-N-.• -4 -E.--

A. Graham, No.2 . . . ... 1904 226 530 1.000 1,049 
A.Grabam.No.3 ... ... 1 1905 197 535 1.008 1.065 

J. Foulke, No.1.. . . . .. . 1905 240 545 1,010 1,064 . W.t ec. 5,19 N., 4 E. 

981 988 N. W.t Sec. 5, 19 N .• 4 E. 
1,003 1,020 

Geo. Foulke, 1 o. 1 ... . . 1904 169 520 
Geo. Foulke, o. 2 ..... 1904 162 520 

Geo. Anthony, No. 1.. . . 1904 150 510 
Geo. Anthony, 0.2 ... . 1904 265 535 

980 994 S. W. t ec. 31. 20 ., 4 E. 
1,005 1,057 

M. Blanton. No.1 .... . . 1904 406 550 1,013 1,032 N.; S. W.t ec. 3,20 .,4 E. 

A. Geiger .... .. . ....... 1903 308 525 
J. Hiatt. o. 1. ... . .... 1905 275 535 
J. Hi~tt. No.2 ......... 1905 203 560 

1,008 1,115 . ; s. W.t ec. 33).. 20 .,4 E. 
I,OlD 1,064 E. t . E.t ec. 6,:.::0 .,4 E. 
1,019 1,078 

J. Jacobs, 0.1.. ...... 1 1901 70 916 927 N. W. t ec. 136, 20 N., 4 E. 

In Ma'rion Oounty. 

'Th greater part of th produ tive area near Broad Ripple, 
:Marion County was abandon d in lVIay, 1906. This pool was 
opened up in 1896 and 1897 and at one time about 60 produ ing 
wel1 were being operated. 'fhe majority of these paid out and 
yielded the operators a good profit on their inve tment. The top 
of Trenton in this vi inity occur at about 935 feet or about 120 
f t b low tide, and the one pay treak lie very near the top. 

On mber 15, 1906, there w re but even produ ing wells left 
in the pool. These were being operated by H. ~1. Gil hrist and are 
10 ated on the Wicrgins and IJee tract in the outh t of sec­
tion 2 and the northea t of section 11 (16 N., 3 E.), about a mile 
and a half southwest of Broad Ripple. The seven well were pro­
ducing about 180 barrels a month, or six barrels per day. TIl 
one on the Lee tra t northea t of 11, was malting as much as all 
ix on the Wigcrins lea e althoucrh one of the latter, located across 

White River, just north of the Lee well, was one of the best in 
the field, starting at more than 100 barrels. The majority of the 
wells abandoned in May were still pumping at a profit, but the 
territory which they occupied bad been platted into r.ity lots and 
the pre ence of the wells hampered the sales. 

There is doubtle quite a nantity of oil yet stored in the Trenton 
in the immediate vicinity of the old Broad Ripple pool, the limits 
of which were never clearly defined. The proximity to Indian­
apolis and the fact that no big wells, or "gushers" were strucK 
prevented the rapid growth and crreater extension of the pool at the 
time it was most productive. 
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THE PROD CTION OF PETROLEUM IN THE TRENTON ROCK FIELDS OF 

INDIANA. 

The raising of p troleum from the p rous tratum or r rvoir 
in the depths of the ro ks where it has lain for thousands of years, 
to torage tank upon the urface of the arth, where it can be 
utilized by man i termed the produ tion. 

The evolution of the proce es involved in the pre ent advan ed 
methods of pro uction from the primitive one used by the first oil 
producer in the -nited tat ha b n a wond rful one and would 
prove a story of surpa sinO' interest to the pra ti al op rator of 
to-day. 

The different steps neces ary to the succes ful development of 
a good oil property are many and the tyro who enters the field 
against operators who have sp nt a lifetime in ma t ring th 
tails of produ ing oil at a minimum cost often £nds himself handi­
apped before he ha completed his fir t well. 

Choosing a Locality for Operating.- The fir t tep necessary in 
the produ tion of oil i the choosing of the locality in which the 
operations will be carried on. In this step it will be found that 
the old operator who ha watched the growth of a field from 
the b ginninO' j usually wise enough to 10 ate hi future wells 
wi.thin the limits of known productive territory, provided h can 
procure the necessary leases. The beginner more often betakes 
himself to "promising" territory just outside the limits and puts 
down a "wildcat" bore. Anyone who mak sap ial tudy of 
the oil business will soon note that the Standard Oil Company and 
other large operators do little "wildcatting" but profit by th 
experien e of the mall op rators who do it. "Wild atting" mu t 
however be done by som body as there is no known method of 
fixing th limits of a field except by t t bores put down by 
peculative individuals. 

Neces ity of Good Roads in Oil Te1·r'l:t01'y.-Good roa are ne eS­
sary to the openinO' up and thorouO'h dev lopment of any produ -
tiv oil t rritory, and the sooner the farm r £nds this out the 
reater will be the income which he will derive from this royalty. 

The iron pip tubinO' and derrick timbers ar all of h avy weight, 
and if the lea om di tan from a railway and the roads 
leading to it are of mud a they are apt to he f r four or fiv 
months · if not raveled or macadamized op rat; n on tb If'as 
will n c aril: b usp nded for that 1 ngth of tim. ,fany a 
farm inSide of productive territory in Inrliana has not been drilled 
b au the operator has noted that the roads I ading to it would 
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compel him to su p nd d velopm nt from Novemb I' to April. If) 
·annot afford to be idl fi e-twelfths of hi tim, and 0 operat 
tho e leases along pik s over whi·h h eall I' a ily haul hi neces­
ary uppli . Th farmer living in the oil b It who are re­

c iving or might l' cei e large urn in royalty for their oil, hould, 
therefore, to it that th ir farms are accessible at all tim . 

Usual Terms of a Lease.-After deciding on a pie e of territory 
it must eith r be bought outright or 1 as d from the own r for 
a term of ye r. In mo t as it i 1 as d, usually for a period 
f five years or a mu h longer a proda ti n ontinues. If th 

adjoining territory is unt t d, th farmer usually re ive from 
one-eighth to one-sixth royalty on th future produ tion, with 
tipulation that drilling is to b gin withill one or two years, or 

that a tat d l' n al p rare hall be paid until h first well i 
drilled. The land owner retains all righ over the urface of 
the land with the exception of the portion neces aril occupied 
b the derri ks, pow r hous and storage tanks. On a farm of 
o a res, not more than five need nece sarily be kept from culti­

v tion, even though it contajn, in time, its full uota of well. If 
a g od w n ha been put down on adjoining t rritory the farm r 
often r ceive a bonus of from $10 to $50 an a re, or ev n more, in 
addition to the royalty and rental. In many instan e the up­
p d ri h strike in tim prov of littl value. Th lease ex­
pires without bing drill d and tb farm r i ah ad a um equal 
to the bonu advanced. 

If on the ar a lea om goon well are dev loped, the lease 
like the fran hi e of a treet railway, be orne the mo t valuabl 
part of the so-called C C oil property;" and with the w lis already 
3D op ration i oft n sol for larg amounts. Even th uD'h no 
wells are drill d on a lea d farm th lea e often hang owner-
hip a numb r of times before it xpir . 'rh foIl winO' i a f rm 

of 1 a in ommon u e in Indiana: 

'1 hi Agreem nt, made thi ........ .. d;lY f .... . ... ' .. A. D., ]90 .. 
'Vitn sseth, That .............. ........... ................ ..... ... . 

... . .............................. , ........................... L or:s. 
in . n ide1':1tl 11 of n dollar in haud duly paid by John Doe, of Lima, OhiO, 
Ie. d h r b~r O'l'illlt d 111i , and 1 t unto th I all the oil and O';l 
ill alld under the followiug d 'rib d tract of land; al 0 the aid tra t of 
land f l' the purpo e of operutinO' th l' on for '- id oil and gas with the right 
to u. ",at 1" il :111d O'a tller from, e. cept water fr m well now on aid 
j)l' llli1"' " und all right convenient for su h operation ; lil 0 the right at 
any time to rem v a part or all of the property, roa bin ry or fixtul' . 
place 1 lber u by I .. ·e. aid land being ituat d in the ............... . 
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of ................ County, State of ................ described as follows: 

Containing ........ acre more or Ie . '1'0 have and to hold unto the Ie ee 
for the term of five ear from the date hereof, and as much longer there­
aft r a oil and gao are fund in paying quanti tie thereon. The Ie se 
shall deliver into tank or pipe lin to the Ie or's credit, the one-eighth 
part of all the oil produced, and av d from the premi e ; and hall pay at 
th rate of one hundred dollar per y ar for each ga well during the tim 
ga is sold or marketed therefrolll. 

'rhe Ie or may have gil. free of cost from any gas well on aid pI' m­
i e for u 'e in the dwellinO' hou e thereon at their own risk a long as the 
lessee continue to operateu h wells, the Ie or making connections for 
ga at uch point or rIa e a may be de ignated by the Ie c . 

No well are to be drilled within two hundr d feet of the dwelling 
hou e now on the premi 'without th I or' con ent; whenever the Ie -
SOl'S hall reque t it the Ie ee hall bury all oil and gil. lines which are 
laid over tillable ground aud hnll pay all damage to gr wing crops cau ed 
by burying or remo ing aid pipe line . 

It i provided that thi lea e hall b om null and void if a well i 
not ompl ted on the premi es within two year from the date hereof, un­
avoidable delay ex' I ted, unle the I e thereafter pay at the rate of 
25 cent per acre per year (payable quarterly) until a '\ ell is completed, 
which payments may be made direct to the I or, or d po ited to th ir 
credit in the ......................................................... . 

All the pro i ion hall extend to the heir , succe SOl'S, and 
a igns of the re 1 e tive partie hereunto, and upon the payment of on 
dollar, at any tim , by the Ie ee, hi suc SOl'S or a ign, to the les or , 
their heir or a ign ; aid Ie ee, hi su es or or assign shall have the 
right to un'ender thi lea e for cancellation; after which all payment and 
liabilities th reafter to ac'rue under and by virtue of it term hall cea 
and d termine, and tbi lea e be ome ab olutely null and void. 

Witne the follo'Ying 'ignature and eals: 
Witnes : 

State of Indiana, 
County of ....................... . 

( Seal) 
(Seal) 
(Seal) 
(Seal) 
(Seal) 

I, ........................ , in and for aid county in the State afore-
aid, do hereby certify that ............................................ . 
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personally known to me to be the same per on.. whose name .........•.. 
ub cribed to tbe foregoing in trument, appeared before me tbis day in 

per. on and acknowledged tb t ...... igned, sealed and delivered tbe said 
instrument as ........ fr and ,. luutary act, for tIle uses and purposes 
tberein et fortb. 

Giyen under my band .............. s aI, this .......... . ..... day of 
.................... A. D., 1 0 .. 

Locating the Wells.- After securino a 1 a ,the operator must 
choose the site for his finst well. It i usually the custom to drill 
at some point about 200 feet from the property line in order to 
first obtain th oil which might otherwise be raised by operators 
f adjoining leases. Various ir umstances, such as the dip 

of the oil bearinD' ro k, variations in the surfa e level of the tract 
lea ed, the location of a permanent power house, etc., are to b 
consider d in determining the site of the well. If wells are down 
on adjoininO' lease the production of the fir t well, as compared 
with that of the older ones, can be used to gauD'e the location of 
future bores. If a well holds up to ten or 15 barrels a day for 
three months or more the chances are that it is clo e to or connected 
with a large ar a of porous rock and that better wells may be 
10 ated omewhere in the immediate vicinity. The wells are usually 
put down 400 to 600 feet apart; that distance, in the language of 
the oil field, being termed a "location." 

An unwritten law exist among operators that the lessee of a 
tract of land shall immediately put down wells when producing 
wel1 are drilled on adjoining territories. This is done to offset 
and protect property lines and prevent the oil underlying one 
tra t from being drained off through another. 

As to the amount of a reaD'e to be assigned to an oil well, opinion 
varies greatly. On the larger leases, ten acres are often given 
to the well. On the smaller leases, one to every five acres is often 
drilled. The degr e of th porosity of the rock should to a large 
extent govern the a reaD'e allowed each well. Where compara­
tively open, the well drains a larD' r t rritory and fewer bores are 
ne e sary to secure the oil than where the pores are small. One 
common and very good method of locating the wells on an 80-
acre lease is to have them 200 feet back from the outside line 
and 460 feet apart. This leaves a distance of 920 feet clear in tHe 
center on which the power house can be erected. By this methoa 
14 wells can be placed on each 80 acre tract, and have the center to 
draw on. 
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COTtt'racting for the rilling.- IIaving a ite for his fir t 
w 11 the operator n xt ontra t for the drill in 0'. In all parts of 
Indiana aside from the main field, a written ontra t hould al­
wa be made with the driller to ink the bor a rtain number 
of feet with the privilege of topping before the di tance designaf. 
d, if so de ired, or of going beyond it at a rtain tipulat d 

pri e p r foot. Th contrart h uld ne r be v ord d "to drill 
to Trenton rock" or "100 fe t into Trenton" as a di pute is v ry 
likely to arise as to that formation. Insid the main fi ld th 
different formation are well known, and the exp ri n ed driller 
knows within a few feet tb , di tan e at whi h the Tr nton will b 
found. Outside that fi ld h is apt to b ('onfused -spe ially jf 
he has to pa through formation not rE'pre ented in the main 
:fi I wh] h 11 will hav to Clo if th drilling i. bing done any di -
tan to the outh or we t. 

If it is not pos ibl for the parti~s who desir the drilling don 
to determine approxilJ1at I, the distanc to Tr nton lim ston . 
information reO'arding that point an be obtained in this offi e. 
Tbe di tan to be drill d hould alwa, in Iud 300 f t into the 
Trenton as either ga r oil j lik ly to be found np to that depth. 
Bore in unte ted territory which ar to b sunk 1500 or more feet 
in depth should begin with holes at least 12 in hes in diameter so 
a to allow the insertion of several size of ca inO' if n s ity r -
quires. Oftentime in u h bor a tr am f wat r i truck un­
expectedly, or a cave of shale or other soft ro k oc urs making 
a new casing ne essary. If tbe hole lla b n start d too small 
it often happens that no additional casing an b inserted. It then 
has to be abandoned, or else reamed out the latter b in a tediou 
and exp n ive pro es. By b ~nnin 0' with a larO'e opening 
there i often much aving of both time and expense. 

In the main Indiana field in 1906 the averaO'e price for drilling 
was 50 ents per foot with 25 cents per foot xtra for all driv 
pipe over 100 f et. At thi pric the operator furni h d fuel and 
water and paid the contractor for cleaning out the well after ' the 
latter was hot. The operator furnished the ri 0' and all drive 
pipe casinO' and other upplies. 

The Rig or Derrick.-In the Indiana fields but few drilling ma­
chines are used, most of the work beinO' done with a standard ri 0' 

which the operator mu t fir t contra t for and have l' cted b for 
the drilling begins. This rig consists of four strong upriO'hts held 
in position 'by ties and braces and resting on strong wooden sills. 
which are preferred as a foundation to masonry. The derrick is 
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rt £ r tb , h av - call d the 

from the gr un 
f t and it form th m t 
au oil field. 

'\ ith th d nidi: al' ~ inrlnd d und r tb all th . 
w dworl~ and it n ar 

on­
The h ad drilJer or ron ra tor own hi 

a 1 z n . trinO' 
, ame time. 
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Drilling th II ell.- 'rh drilling ('r W 'on i t of f ur rn TI , tw 
Irill L anri. two t ' ol dl' , f who "ork in pair t\ Iv h Uf O. a h. 
It i th dut. of th drill r to tay 10 t th mouth of th bor 
and attfln cl to thl '1'111 jn~' prop r, turning th cabl and th tmp r 
. r \V wh n neces ary and ontrollin th rna hinery by ords and 
1 \' r ,vh n hanD'lnD' the tools or sand umpinD'. Th tool r s er 
is th f' h 111 l' to a h drill r. lie 'fir th boil r . att nd to the 
.11 'in an rna hinf'r~r cmrl drC', !'le. r harpen th bits as ea h in 
turn b ome w rn. 

Tb wage. paid th drill rI'l jn tb Indiana fi ld in 19 6 w re 
$4. 0 and the tool dre er $3.50 ea h per day. The contractor 
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is responsible for accident and failure to complete a well. Th 
time necessary to put down a bore 50 feet into Trenton varies 
much, but is usually from nine to 12 days. 

Shooting the Well.-As soon as the porous stratum is passed 
through, if there is a fair showing of oil, the well is torpedoed 

"J.J ther' 'z any tandard oil on my farm I perpo e t' control th' ut.purL ... 
- Kin Hubbar i in Indianapolis News. 

or C( hot" in ord r t open up £is 'ure .in th poron' 1'o,·1\: and form 
a cavity therein into whi·h th oil may flow. In th Indiana field 
it i now the u tom to drill into th Tr nton to the bottom of 
the econd pay, if that be pre nt and then if po ible, o'auge the 
shooting so that the ro k will be shattered from the bottom of the 
drjll hole to th top of, but not above, the porOllS stratum. Tlfi~ 
Pi')V nts the explosion affecting th tica shal · ov rlyjnO' th Tl' ll-
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ton and 0 filbDg up the avity with 1 () d bri a d r nd ring 
the w 11 worthl '. ... -it1'o-o'1y 'erin i tll cxplo 'ive used, and th 
amount depends 1 l' . 1] upon th t xture f th I porous 1'0 k or 
o-called '( sand. ' , If it i hard and close pored, more explosive 

is nece ary than wh l' oar e and friabl. In the latter case a 
large shot hatt l' too gr at a quantity and 'ause too mu h trou­
ble in cl aning out after the hootina'. An ave1'ag hot in th 
Indiana field i n w 140 quart, thoua'h om operator persist in 
drilling deep and using 200 quarts in all well . 

The shooting is one by a 'ontractor v\ ho folIo it as a vo-
cation. He is usually an ag nt of the ompany who manufa tur 
the explosive, and oft n works on th percentage system, receiving 
from the company a tipulat d . urn per uart for the explosive 
sold. 

The nitro-gly ·erin i haul d ov rland from the fa tory in quare 
bn ans holding eight to ten quart a h and tor in quantity 
in buildings erected in some out-of-the-way place at vario points 
in the oil fi Id. When a well is r ady to b hot, the agent who 
doe the shooting transport, in a light bu kboard buggy, padded 
and fitted for the purpo a numb r of th e ans to the well. 
There the gly erin is poured into cylindri al tin an, called 
" 'hells," about five in hes in diam tel' and long enough to hold 
20 quart of ih xplo iv. 'I he av rage hell i five feet five 
inche in length. Each h 11 is coni al at the lov I' end and 
slightly con ave at the upp r. As oon a th fir t h 11 is fillell 
it is lowered into the bor. When it rea hes th bottom the lower­
ing line, by a pecial d vice, become deta hed and i drawn up. 
The . econd hen j th n fill d, and when lowered its coni al end 
fit into the cavity at the top of the fil t. In this manner each of 
the hells after beiDa' lower d, rests in 10 e conne tion with thp. 
one prec ding. Th la t, or top hell, is fitted in a special mann l' 

with a waterproof p r UJ sion cap so arranged beneath a flat iron 
plate that wh n th latt r i tru k the ap is exploded and in turn 
et off the nitro-gl" cerine. After the lowering line of the last sh 11 

ha b en I' I d up, an iron a ting, aIled a D'o-d vil," is dropped 
into the bor , and the" hooter" and pe tators retreat some di.­
tance from the derrick. 

In orne pIa e the per u ion cap j 0 arranged that it an be 
readily set off with an Ie tric park, ommuni ated to it by a wire 
whi h is onnected 'with a band batt r. Tbi devi e i more com­
monly u ed where the a. ing j r mo ed ction by e tion after the 
explosive bas been pIa 'ed in the bore and then reset as soon as 
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the shooting rover. uch I' moval takes but an hour or two ana 
all danger of collap. e or breaking the a ing i th r by bviated. 

When the ntiro-gly rin i xploded apr on 100 yards away 
will aften an interval of 30 to 50 second, experien e a slight 

~:; 

J1+,,_ 
r~~ 

.• By ging f , that (Tlie r n make a f 11 r ri in his pCl'fe ion ." 
- I in Hubbard in Indianapolis ews. 

jarring of the earth a ompanied b a muffl d report om what 
loud r than a pi tol hot. A minut roth raft r a r arinO' 
ound i hard ann a . olid olumn of i1 an ,at r j en i UiD Ir 

from th mouth of th or. Thi ri e high rand hiO'h r until it 
often rea h f r ab th d rri k and ther breaks into pra,. 
Blown up with it are many fragments of stone and the remain of 
the tin annisters and" go-devil," hattered into a tho and par-
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ti·l . Pie s of por u l' C'l( blown up from a 1 pth of a thousand 
f et ften w igh ix tight pounds. 

The flow of oil resulting from th explosion usually soon ub-
ides and, as oon po ible, tubing two to two and a half inche 

in diam tel' and r a -hing to the bottom of the bore, is put in and 
conne' d with a tank which ha bee re ted near by. These 
tanks are ylindri aI, ar onstru·t d of wooden tave~, and are 
11 ually gauged to hold 250 barrels a h. In uch a tank ea h in h 
in d pth equals two and a half barrel of oil; th ref re, in oil 
fi ld vernacular, a yield of "ten inches a day" means 25 barrels. 
rrhe cost of su h a tank in th Indiana field in 1 06 wa $90.00. 

Pumping the Oil.- Aft r tubing the well and connecting it with 
the tank, the ne e ary pumping apparatus must be atta hed. If 
a number of wells are to be drilled a power house is located near th 
ent r of th lea e and a mall gas or st am engine placed therein. 

Each well is supplied with a jack and balan e weight, to whi h 
the necessary pumping or su Irer rods which ply up and down in-
ide the tubing are atta hed. When a number of \>vells are pumped 

by one engine the power i transmitted to the pumping jack of ea h 
b mean of steel pull ro or wil' rope provided with suitable 
angle knees to hange th dire ·tion of the pull. Where th sur­
fa e is level the rods run about two feet above the groun and re t 
in not hes cut in the top of short po ts or prop. Where the 
urface is broken or uneven the rod are suspended above ground 

by ropes atta hed to pole or po t which are set in a row be­
tw n the power house and well. 

The ngine in the power house runs an 0 illating pull-wheel 
v. hich gives horizontal movement t the 1'0 radiating from it 
t the different well. Th pull-wheel dra"w th 1'0 in one di­
l' tion and on th return the weight of the u ker rod hanging 
from th jack, dr ws them ba k. In thj way well have been 
pump D mil fr m the power hou a often a many as 
tw nt w 1 and om time a many a fort are pump d by a 
. ingl engine. More than twenty-five or thirty are, however, toe 
many, for if the pow r houl happen to break down all the wells 
are topped. Again a pump r (the man in charge of the n­
O'in and well ) t:annot look aft r mor than that number and 0 

it riO'ht. Th fu I us d for pumpinO' i u. ually gas, the well on 
th 1 e often furni hin en ugh; thouO'h in many in tan e it i 
pip d from a di tan . The material pumped i run first into a 
barrel tank to s ttle out th wat r, and from thi the oil passes 
ff into storage tanks. 

[34] 
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After a tank has been filled with oil, the latter must oft n be 
steamed to redu e the impurities of sediment to a minimum . This 
is done by conne ting pi pes from the engin with the bottom of the 
tank and forcing team through the oil. From three to four hours 
is usually neces ar t st am a 250-barrel tank. The process of 
"production" is then complete and the oil ira y for the mar­
ket. 

Marketing the Oil.- When a tank i full or nearly 0 the pump r 
notifies a gauger of the pur basing ompany (Indian Pipe Line , 
Company, a branch of the Standard Oil Company), who com 
and measures its content. It is then turned into the line of th 
company (the Standard) and the pumper notifies the Indiana 
bran h of that company at .trIontp lier. r1'h l' ,after du ting two 
per ent. for sediment, leakage, tc., certificates are mailed to both 
the producer and the party owning the land, stating the number 
of barrels to their redit in the line of the pur ha ing ompany 
together with the market pri e of the same. These certificates can 
be cashed at the various banks throuahout the oil field, or ar 
payable over the counters of the ompany at ~'lontpelier. 

Cost of a Prod~{,Cing WeU i·n the Main Indiana Oil Field in 
1906.-0n account of the increa e in the pri e of lumber and iron 
tubing and piping, the cost of a produ ing well in the Trenton 
ro k field of Indiana has on iderably increa ed in re ent year. 
A careful estimate of the average co t of drilling and fitting up th 
:fir t produ tive well on a lea e was made by a leading operator 
in ea h of the Ja r and Huntington count. portions of the neld 
in 0 tober, 1906. Th. estimates r ulted as follows: 

Rig or d rri ·k ................ ... . ... .... . 
Drilling . .... . ...... . ......... . ......... . 
Drive pipe ..... . . ..... . .. . . ............. . 

asing ........... ... .... ... . .. ... . .. . . .. . 
hooting .......... ... . . .. . ... .... . ...... . 
leaning ................................ . 

Tubiu<Y and I umping outfit. . . . ..... .. .. .. . . 
Pow l' h u. <11el pow 1' . .•.... . ..........• 

'l'wo 250-barrel tanks ........... . . . ....... . 
One 1oo-barrel tank ........ .. ..... . ...... . 
Belting, lead lin and urface rod-· ........ . 
Incidental ............................. . 

Jay. 
$425 
575 
140 
95 

100 
30 

210 
1,000 

180 
35 

170 
100 

Total ' . ........... ................... $3,060 

Huntington. 
$550 
580 
180 
170 
140 
40 

225 
1,500 

200 
35 

210 
100 

$3,930 

In the above estimate the pric of drilling is put at 50 cents 
a foot plus the cost of fuel, which is extra and averages about 
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$50 per w 11; that of -in h dri e pip at 9:- nt in the Jay 
County fi ld and $1.00 in the Huntington; 61,4-in h casing at 36 
cents in Jay and 7 nt in Huntington; tubing at 16 cents; 
su k l' ro 1 at 3 ~ en ; jack and pumping outfit at $50 ana 
shootinO' at 70 ents a quart· these being the ruling prices in th 
two fields. The incidentals in lude the cost of ne e ary team­
ing and the expen (livery hire, board, etc.) of the operator or 
fi ld manager while overseeing the work. 

The se ond well on the lease will cost $1,600 to $2,000 less as 
th rig, tank power ho e and power an be used for both well 
thouO'h there will be a 10 of $125 in tearing down and rebuilding 
the derri k. It i not ustomal'Y to build a power house until thr 
or four producinD' wells have beenfini hed on th lease, but if no 
built, an engine and boiler for pumpinD' m'1St b purchased fat 
each produ ing well, whi h will 0 t $325 to $450. With the ad­
vanced methods of pumping by will h 0 illatinO' pull-wheels rods, 
etc., are used 20 or more wells can be connected to one pov er, an 1 
the cost of produ tion be thereby D'reatly decreased. 

No two wells in the field co t the same. One reason for hi i 
that the length of drive pipe necessary is so variable, ranD'inD' from 
25 to 450 feet. The number of feet of asing n e ary also varies 
greatly in different parts of the field. Some operators use but 
one or two derrick on a lease, putting in their stead, as fast as 
removed from a newly drilled productive w 11, a et of "derrick 
poles. " osting from $10 to $15. Others leave the derric1r over 
ea h well. The e are often blown down or burned thus caUSIng 
a loss of $300 to $400. The co t of the lead lines and surfa e rod§ 
on a lease will increas proportionally to the number of producing 
wells. In 1 06 the pri of a two-in h lead line pipe was 11 cents 
while that of urfa e rods wa 41,4 cents per foot. 

If the rig is mo d and us d for u e sive wells a pulling ma­
rhin to clean he pump and valv will be ne e sary on the lea 
an will co t about $22. Wh re the oil requires steaming an extra 
boiler and boiler h n , both co tinD' clos to $500 will be ne . ary. 

om ornpanie al 0 put up a dwellinD' 0 ting on an averaD' $500 
for ach of their pumper . 

One op rator tat 1 that th av raD' '0 t p r w 11 of 16 to 20 
wells on a 160 a r ] a. in Huntington ounty wa $2000. A 

ond op rator . at . that he expended an av ra e of $2200 each 
for 16 w 11 in the arne ounty. noth r , aid that in W II. Coun­
ty he ('ould aft r tlw power wa. lo('ated. hit h a wen onto it for 
$1200. In 111r ]rq I }-l.\ ' in D la\ral'r onnt,r, th averaD' ost i. 
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probably near 000. The a tual 0 t of '9 w 11 in the Trenton 
ronk fi lds f Indiana and hio, a $1 724.85 a h. Thi la t is 
p rhap a fair an timat a can be giv n. 

o t of Op rating a Lea ' .- Th of p ratio an oj! I ru 
aft r th pro<lu bOD ha, brn tabHshe 1 ne d DOt b mor than 
$100 per month, the alary of th pum r b inO' $6 , and the 0 t 
f fu 1 about $40. lo~ n l' n 20 w 11 -an however b 

operated almost as heap1 as one after th y have b en conne ted 
with the power. ~ n xtra pumper may h ve to be mployed but 
otherwise no additional xp 11,e i entailed. Wh re the plant ha 
b en tabli h d it will pay t perate a 1 a f i ht l' more welJ 
ven if th yield i only one barr lea h per day, pI' vid d the pri e 

of i1 j a h10'h a jt w thr ughout th . ~ l' 19 6. 
The timat of xp n e and in J from lO'ht one-barr 1 w 11 

after d ductin 0' the l' yalt, of on -. ixth. i a. f Hov : 

Income per month-
200 b, IT 1. of oil nt '0. 5 ( :Wl'Hg pl'i('e in 1906) ... 170 00 

alal'Y of 1 umper .... . ... . . . ..... .. .......... . . 60 00 
o t of fu I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 40 00 

-- 100 00 

1" t in orne per month .. ....... .. . . .................. $70 00 

With t lone-barr I well" n th , 1 a. th in m would b 
$255 and the xpen e $100 a net gain of $15 p r month. 

The runninO' ex-pen es of 21 w] l in HuntinO'ton and Grant 
ountie w r aid by on op rator to be $144.42 ach per annum. 
n th r tat d that in Huntington Count, t n w Us on an O-acr 

1 will 0 t $1,000 a aI', whil 20 on a 160-a re tra t would not 
ost ver $1200 per year. 

Th a tual av rage ost of produ ing oil in Indiana at pre ent is 
varion ly timated at fr m 30 to 50 nts per barr 1, though on 
p rator 1 im d hat on a v r. 7 pI' du bv I a in la, ar Coun-

ty he wa produ ing it for L.JY2 ent. This in lude the intere t 
on th inve tm nt. Out of th profit above co t of produ tion, the 
prin ipal in . t d in lea . and" 11. , and al 0 the tax ,m t be 
paid. In th early hi tory f th fi ld when the a rage output 
was rou h gr at r th 0 t of produ tion wa not ov r 20 to 0 
ent p l' barr 1) and what VPl' wa rived abo e that wa lear 

O'ain. 
From" hat ha ' b en writt n it win be . n that with the pos­

'. ibl x epti n of th fiell at a ey Illin i.' tb (:0 t of drilling 
and pera inO' a ] a e in h main Indiana 'rl' nton r k field is a 
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low or lower than l'ewhere in the eastern United States, for the 
followi1]O' I' a on: (a) The well. ere omparativ I hallow, the 
Tr nton lim tone in m t in tanc . b"ing tru'k at 1 than 1000 
feet. (b) It i s ldom that more than 150 f et of driv pipe and 
400 f t of 'a inO' are n (' aI',. (c) On a c nnt of a ompara­
tiy 1. r 1 eyel urfac alar e numb l' of w II an be onn t d to and 
pump d with one pow r. (d) Gas for fu 1 or f I' running ga n­
O'in is a y t available in many parts of th field an if not pre -
nt, . al i a h ap a in any oth r locality. () Transportation 

facilibe ar xC' 11 nt a y tem or pip lin p rm ating all part 
f th main field. 

What vel' the price of oil, the profit will dep nd largely up n 
th ,a. th prop 1't is man ed. Sue a an il operat I' 1 -

th a~ \Vat hfll1 en rO'y a brinO's uc in an 
n ' pump hould b k pt teadily at work 0 a. 

il p ible. The drilling too] , I ad pip and pump­
inO' rna hinery houl b kept in O'ood I'C'pair; p ially in lat 
autumn shoull th y b thoro11O'h]y 0 erhauled and put in prim 
'ondition for th wlnt l' month. If the lead lines are left above 
oTound or ar but hall wly huri d th y oft n freez and burst. 

poorl manaO' d 1 a. i liable to b ti d up for a month or mol' 
n thi a cou t· whil a n iO'hborinO' lea which has verythinO' 

hap for th ",jnt I' produces n arly it normal ontput of 

boy all n honll be on the 10 kout for v l'fi wand 1 akaO' . 
MU'h of what would other" is be profit in oil property is allo,,;r d 
o 0'0 to wa. t. Fin all, if the property is in ide th limit of pro­

du ti territ ry, th . ue . ~ful oj! man i he who I t ther people 
do th wil ratting an 1 \\'ho follow. where th y ] ad. 

T _1TI TI S OF TH' I ~DL\ l".\ TRENTOX ROCK E'fROLE M INDUSTRY 

FOR 1906. 

F l' the ond time in recent. ar th output of Trenton 1'0 k 
p troleum fell off in 1906~ th 10 for th y ar beino' ,129 6]: 
barr or 2 . per nt. 'rhi los was not due to de I' a e in pric 
a th aver 0' ric ,,"as hiO'her than in ] 905 but was primaril 
due to a larO' d crca e in th numb l' of n w bor , brought about 
b. th migration of th ]eacl in ..., 01 rat r t the 111in i .. and oth r 
111 r produ ti field. 

The ftU(·tuation in pri( fluring i'hf' :veal' W re very . licrht ; ther 
bing bnt i 'ht . nt. differeur bf'hv en th minimnm ancllOa_ imnm 
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price paid. tarting the year at 89 nt per barrel it held thi 
figure until April 13 when it ro to 91 nt and aO'ain on April 
25 to 3 ent th maximum. Thi pri e wa paid until July 25, 
when it dr pped to 91 ent. n AUD"ust 1 t th r wa a decline 
of 2 cents and aO'ain on August 15 and 25 when the minimum price 
of 85 cents was rea. hed. Till pri e it held to the end of the year. 
The average pri e for the year. taking both days of time and 
amount re ived into on, ideration was R 3-5 ent, as against 
44-5 nts in 1905 and $1.07112 in 1904. 

Th total production of Trenton ro k oil in Indiana in 1906 wa 
7 762, 25 barrels whi h at the avera e pri of 883-5 cents had a 
valu of $6 77, 63. Compared with 1905, thi shows a 10 s of 

12 613 barrel or 2 per c nt., a again t a 10 in 1905 over 
1904 f 3.4 p I' n a count of the hi h l' averag pri e, the 
amount re eiv d pI' ducers was $2,35 ,925, or 25.5 per ent. 
les than in 1905. 

The fir t of the followin 0' tabl O'iv a omplete record of the 
m nthl production of petroleum from the Trenton lim tone fields 
f Indiana for the 16 ear b O'inning Januar 1, 1891, and endinO' 

D ember 31 1906. Thi doe not in lude th amount u ed in th 
fiel f r fu 1 and oth l' purpo or that wast d by the burning of 
tankc;; or th leaking of pipe but only that sbjpped or piped by th 
compani who pur ha e the il from the operators. The second 
table, how the annual produ tion, the a eraO'e arl price and the 
total value by year, for the same period: 

1. TOTAL PRODUCTION OF TRENTON LIMESTONE PETROLEUM I I DIANA FROM 1891 TO 1907, 
BY MO TH. 

(Barrels.) 

MO TH. -1_l _91_' _I~~:J 1893. 1~1~1~1~~7:J_I _'9_. _ 
January.... .... 6, 171 111, 24 259,000 300,5 290,746 317,014 
February.. . . ... 5,91 96,025 232,]07

1 

230,559 309,922 272,70 
March . ... .. . .. ,5,159 134,549 2 2,376 310,303 341,961 325,3OJ 
April. .. . ...... 4,973 146,493 27,330 352,077 32,779 310,034 
May.. ..... . . . . 5,757 1 6,939 321,502 397,001 340,023 311,20 
June.... ....... , ]36 209,616 333,479 403,569 369, 03 320,477 
July. . ... . ..... 10,809 241,666 327,349 434,376 375,249 314,861 
August.. . . . . . . . ll, 603 24 ,353 345,031 420,132 407,238 371,921 332,777 
eptember..... . 16,500 66,034 245,615 319,5 409,169 415,675 362,52 326,264 

October. . ...... 19,029 95,699 252,568 339,424

1 

393,153 394,2 3 408,179 319,4.90 
ovember... ... 20, 01 129,270 245,607 304,030 373,79 337,331 430,95 300,644 

December . .. .. . 21,715 144,067 236,038 337,450 361,436 362,164 423,069 300,457 

Totals ..... 136,634 69 ,0 2,335,293 3, ,666 4,386,132 4, 0,732 4,353,1 2 3,751,307 
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MO TH. 1 99. I 1900. 1901. I 1902. I 1903. I 1904. I ~5. I 1906. 

January. . . . . . .. 297,291 I 353,451 425,140 554,038 1 651,355 714, 594 11,038,324 ~ 
February. . . . . .. 220,440 302,493 384,735 460,073 568,789 664,058 804,100 657,201 
March . ... . .. .. 290,257 364,590 432,922 573, 412 724,969 797,1331,037,320 678,7 
ApriL ... ... .. 325,774 381,804 447,261 579,711 680,921 804,121 964,242 684, 10 
May . ... ..... . . 344,31 I 426,363 482,11 635,752 751,34 51,071 11,on,859 701,766 
June. . . . ....... 334,22 446,492 4 I, 07 633,452 09,438 940,391 1,011,965 692,390 
July. . ... . . .. 329,06 437,087 506,065 696 ,9n 31,005 99 ,229 937,960 684,056 
August .... . . 347,621

1

466,127 523, 106 697,040 ,615 1,04,560 9]6,03 673,721 

October . . ... : .. 326,71 467,521 532,960 7~5,973 73,160 1,139,000 791, 1 607,17 
eptember . . .. . . 332,23 41,716 519,07 1 672,611

1 

57,117 1,104,771 40,04 563,100 

November .. . .. . 326,802 406,684 510,7 6a6,457 77 ,323 1,09 ,832 765,078 547,134 
December.... .. 332,266 441,347 479,45 650,131 796,291 1,084,270 772,102 513,163 

---1---1--------------- - --
Tolals .... . 3,807,714 4,912,675 5,725, 474 7,535,561 9,161,331 11,21,03010,92, 438

1
7,762,25 

11. PRODUCTIO OF TRE TO ROCK PETR LE M 1 1 1 DIA A FROM 1 91 TO 1907, WITH VAL E. 

I 1 91. 1 92. I 1 94. I 1 94. I 1 95. 1_1_ 9_6_. _I 1 97. I 1 9 . 

---- ----------------
Total produc­

tion (barrels 
of 42 gal.) .. 136 • ...1 69 ,068 

! 
4,386,132 4, 0,732 4,353,138 3,751,307 

Total value ) 
at wells of I 
aUoils ~ 
produced, I 
excluding I 
pipeage .. J 

S54,7 7 260,620 

2. 335. 292 [ 3. .6661 

1,050, 2 1,774,260 52,807,124 52,954,411 $1,871,849 $2,22-8,276 

Value per bbl. 040 
I 

037 045 04 SO 64 SO 63 

----1
' 

99. 1900. 1 1901. -1-1902. r 1903. 1904. 

tion (barrels 

$0 43 SO 59 ~ 

1905. 1906. 

Total produc----1------ ---I I 
of42gal.) . . 3,807,714 4,912,675 5,725,474 7,535,561 9,161,331 11,21,030,10,892,438 7,762,25 

Total value 1 
at wells of 
a II 0 i 18 ~ S3, 331 , 750

l
S4, 740, 731 $4,775,045 $6,450,440 10,457,659 $12,127,107/$9,236,788 $6,877,863 

SO. 8~ 

produced, , I 1 excluding I 
pipeage . . J 

Value per bbl. SO 87! 0 96t 0 3 ~ 0 5~ 1 14,Pa 1 07! $0841 

From the :fir t of th abov tabl jt wHl be e n that th large t 
production of the Tr nton ro k p trol um in Indiana in any on 
month to date wa in 0 t b r , 1904, when 1,139 000 barrels weI' 
brought to th surfa e. The total produ tion of Indiana Tr nton 
ro k oil for the 16 ear r a hed the enormous sum of 85,109,04 
barrels, which sold for $70,999,592, or an average of $4,437,474 per 
year. 

In the third table there is hown the number of well complet 1 
in the Indiana Trenton lim tone fi ld b months from June, 1 91. 
to January 1 07: 
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IlL U~1BER OF WELL COMPLETED I THE INDIANA TRENTO L1 I(E TO E OIL FIELDS FROM 
1 91 TO 1907 BY MO TIT •. 

~ :.i t :ci 
YEAR. ~ ~ 

.D .D ..0 d ...c: E '" g ~ ~ 1: .c 
~ ~ 1: >. .; >. ~ .3 .8 1il .D '" e ~ 

~ 
Po ~ .:; ~ 0 A 0 

...." -< -<: r:n 7- E-< 

--- ------.--

t8~L :.... . ~igi ' " 1' 013O' 33" I" 1' 013' ~" I" ' ~i36" " 1' 411' 0t' ''' ig ' 1~ ~ ~~ I ;~ I ~~ I 2~ 
1 93. . . . . . . . . v 47 47 1 12535 1 27 72 56 542 
1894....... . 107 84 100 107 97 1,1 9 
1 95 . . .. . . . .. 61 45 1 111 122 153 132 140 129 106 102 1,267 
1896 . . . . . . . . . 76 90 6 136 14 150 113 121 70 66 1,1 0 
1 97 . . . . . . . . . 41 35 40 47 49 52 60 I 45 55 1 119 686 
1 9 .. . .. " " 41 23 29 43 38 55 53 0 72 92 694 
1 99 . . ....... 75 4 64 7 99 77 104 106 106 1,057 
1900 ... ".... 113 67 9 14 165 163 15 155 135 11 1,50 
1901. . . . . .. .. 111 72 1 121 167 171 167 169 1 220 I, 02 
1902.. .. .. . . . 176 113 169 1 2 247 297 2 279 323 1 320 2,932 
1903.. .. .. . .. 168 17 233 236 331 40 I 377 387 1 337 375 3, 6 
19M. . . . . . . • . 235 157 234 202 296 393 394 383 37 320 3,724 
1905 .. ... ". 194 130 149 1 196 157 159 145 130 163 I, 2 
1906 . . . . . . . .• 135 90 84 106 142 120 100 93 69 66 59 1,132 

TOtAl.. ..... I ..... T ..... , ..... ~~~I~;~I~I~I-.. -.. -.. I~!~123,713 

From this tabl w 1 arn b, ubtraetion hat 750 fe\ er bore 
were sunk for oil in the Trenton 1'0 k fiel of In . ana in 1906 
than in 1905. Thi was a 10 s of 39. per nt. a again t a 10 in 
1905 of 49.5 per cent. over th . ar previous. 

From the table it rna also be 1 arn d that, up to January 1 
1907 23 713 bor had been drilled in the Trenton ro k fi Ids of 
Indiana for oil alone. On that date there were 16,221 produ ing 
wells in the Trenton ro k fi Ids as against 16,266 on January 1 
1906 a 10 s of 45 for the year. 

By ubtra tion it will be not d that of the total number of ore 
unk for oil in th Trent n 1'0 k fi 1 of th tate, 7,4 2 ha 

PI' ven dry or have b n abandoned a non-productive. The num­
b I' abandon d in 1906 wa 1053 or 446 mol' than in 1905 while 
the numb r of dry hoI drilled durina' th . ar wa 124, or 113 
I s than in 1905. f the total number of bor unk in 1 06 10.9 
per nt. ere dr, aO'ai t 12.6 per ent. of tho e drilled in 1905 
and 10.2 p I' eDt. of tho e unk in 1904. 

For the fir t time in th hi tory of the field, the number of r 
x eed d th numb r of bore unk, th 

x of th form r beina 45 , hile the numb r of form r produ -
lng w lls abandon d wa 45 0'1' at r than the numb r of produetiv 
wells ompl t d. urin the months of U!mSt 0 tober ovemb r 
and December th numb l' of w lIs aban lone ded th llum­
b r drHled by 239. 

On 0 tober 15 1906 th re \ I' approxlmat ly 16 397 produ inO' 
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wells in the Trenton ro k fields of the tate. '1'he production of oil 
for the ntire month of October wa 607,178 barr Is or an averag 
of 1.19 barr ls p r well for a h day of the month. The av rag 

aily output in 'tober 1905} was 1.59 barrel for each productive 
well. This 10 wa due mainly to the O'reatly de reased number of 
new bor unle durinO' the y ar and to the large numb r of old 
produ inO' w 11 abandoned. 

The fo11owinO' ta Ie bow. the number of produ ing w lIs num­
ber of dry hoI , total bore av rage initial production of, 11 
drill d 1 and numb r of w lIs abandoned in ach of the Trenton 
1'0 k il prodll<'ing ounti , of Inrliana in 190f) and 1906. : 

(5 ... '0 ... 
.,.; <0 ~ I ~ ~::§ g,~ :!3" .!!i 

~ ~ ~ .... ' g..... § ?l ~.c ~co ~~ . ::;~ . ~ ~ .:: I ~ 0 0 o~ oQ)""OQ)CO po P-
Counties.'- gi t t ,Q~ Q)~ Q) .... -.~8 1 <i!·~8 'i al 

.~ . .~. ~ ~ ~ .... ~ af ~ af I Eg~ ~ g~.8.o g . 
~:g ~g .... ..... - 8~ ~~ .. :f£~ .. :r~~ 98 ~~ 
,1:.... ,,8 ..... ~ ~ .! ~ ~.... ~.... ;.:p...p:) ;.:p...co .0..... 15 ..... 
J.I.o ...., A A ~ f:-< p... p... <: <: <: <: 

Adatrul . ............ --3 --:-~1--41-:-~1~1~~-:--:-~ 
Blackford..... ....... 55 55 10 9 65 64 15.4 14 7.3 12.6 95 152 
Delawar .. ......... 570 141 3 39 653 180 12 .7 21.7 32 .6 33.2 16 20 
Grant...... ......... 36. 9 216 34 20 403 236 .4 8 .5 10.7 .1 1 139 307 
Hamilton. .. .. .. . .. .. 3 6 0 3 3 9 0 33.3 15 26 .6 0 2 
Huntington .. """ .. 159 121 2 2 161 123 1.2 1.6 19.3 13.6 35 6 
Jay .. ............... 171 17 1 33 27 204 205 16.1 13 .1 15 .8 15.4 41 65 
Madison.. ........... 30 2 25 1 55 1 3 45.4 1 33 .3 15.7 1 15 ' 13 32 
Miami. ... ........... 4 1 1 0 5 120 0 8.710 2 16 
Randolph ...... ...... 46 1 34 80 2642 .5 30 .736.8 33 .7 0 5 
Wabash .. .. .... .. ... 1 2 0 0 1 2 0 0 6 10 11 0 
Wells ............ ... 154 224 4 11 15 235 2.5 4.6 11.4 9.4 151 125 

----------------:------
Totals ........ ... 1.6451,00 237 124 1. 1,132 "'12 .6 "'10.9 "'20.6 "'14.6 607 tl.053 

"'Denotes average. 
tlncludes 15 abandoned in Marion County 

From the tabl it will been that in mo t of the ountie th 
number of produ tiv w lis drilled f 11 off v ry O'r at]y. However, 
in W Ils ount th r wa, a ain of 70 or 45 p rent., in the num­
b r of u h w 11 ,the ounty again taking th 1 ad in n w work 
aft r ha in b cn in ond or third plac for. everal y ar. Jay 

ount, au 0 ain d v n ov r the PI' viou y ar, while la kf rd 
ju t held h r own. 

'rhe averaO' initial output of the new w Us fell off ix bar­
r 1 p r w 11, "'hich wa the large t los in re ent ear. The 
initial output of tb pl'oducti deep pay wells in law are and 
Ran 1 lph ountie. -han rd but littl there b iug a O'ain of one-half 
barr 1 in th former and a 1 of 3.1 barrel in th latter. Th 
percentage of dry hole in the e two ounti '\ as l how ver much 
above the average. 
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~untington till maintains it good r ord among the older 
produ ing ounties, there being but two dry hoI s among the 121 
bore sunk within i bounds. This was a per entage of but 1.6 
again t the avp.rage of 10.9 for the fi ld. The average initi 1 
( utput of tb w lls in Huntinoton f 11, however, from 19.3 to 13.6 
Garrels. 

Jay County made an ex ellent record, the average initial output 
of her wells falling off but .4 of a barr 1, while her per entaO'e of 
dry holes wa reduc d from 16.1 to 13.1. 

Grant ounty forged ahea] of elaware in th number f new 
producti e wells, and was ahead of Wells County in the number 
of bores unk, but her per n tage of dry hoI s wa n arly double 
that of Wells the latter rankin0') a sh ha for everal year 
next to Huntington in low per ntage of barren bore . From 
a areful tudy of the table one can 1 arn many other facts of 
inter t regarding the relative importan e of ea h ounty in the 
field. 

ORNIFEROUS ROCK PETROIJE M. 

The ornif rous formation i th lowe. t or oldest division of 
the D vonian ystem in Indiana bing r r nted in the State b 
sandstones with a maximum thi kn of 20 feet, which are 
th ught to correlate with th choharie group of N w York, or by 
limestone 5 to 65 feet in thi kne.. The wat r in whi h the 
mat rials of the Cornif rous lim , tone were depo it d were clear 
an 1 omparatively pur and in them spong oral, crinoids, 
trilobit s and lower animal form exi ted in great profusion. From 
the lime secreted by the e marine forms the upper and purer 
beds of the Corniferous rock are mainly compo ed; and from th 
low destructive distillation of the animal themselv s a part of 

the oil ontained in the formation was doubtless derived. The 
rocks of the Corniferous formation comprise the surface rocks of 
the ~ tat ov r a strip of 5 to 40 miles in width, extendinO' from 
the Ohio River at J effer onville north and northwestward to the 
vicinity of IJoO'ansport and Monti ello. The out rop of the eastern 
margin of the Corniferous passes tbrouO'h the folIo winO' counties: 
Eastern Clark; western J effer on, eastern Jenning, central De­
catur, eastern Rush northeastern Hancock, central Hamilton, 
we tern Tipton) southwe tern Howard, eastern Carroll and east­
ern as. W t of that marO'in the Corniferous i found either on 
the surface or underlyin the latter formations in all the counties. 
North of the Wabash River at IJogansport, espe ially in Jasper and 
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Laporte counties, the Corniferous ha also been found in a num­
ber of deep bores sunk for oil, but on a ount of the thick mantle 
of overlying drift its exa t limits are unknown. 

Immediat ly ab ve the Corniferous and west of it surface ex­
poure, the!' i always found a thick bed of blackish or brownish 
shale, known a th Gene ee or New Albany shale. This ranges in 
known thi kne up to 195 feet and forms the ne e ~;;ary imperviou 
cover whi h ha retained the oil of the Corniferous in the parent 
rock. rrhe Gen ee shale is formed largely of the pore of low 
forms of fr sh water or brackish marsh plants known as Rhizo-
arp , whi h flourish d in va t numbers during the time the ma­

terials afterwards compr s d into the shal were being deposited. 
The shale is rich in bitumens derived from the destructive dis­
tillation of the spores of these ancient Rhizocarps. When kindle 
it will burn until they are consumed, and it is, therefore, by the 
uninitiated often mi taken for oal. The e bitumens are, by na­
tural processes, sometimes separated from the hale and in the 
form of gas or petroleum are collected in I' servoir in it or in the 
underlying Corniferous formation. Much of the oil now being 
obtained from the Corniferou rock may thus have nt red that 
formation from the overlying hale. 

Petroleum in commercial quantitie has been found in the Cor-
nifero 1'0 ks of Indiana at Terre Haute, Vigo County, in th 
vi inity of Birdseye, Dubois County, near Salem, Washington 
County, and northw t of Medarysville, Jasper County. The ter­
ritory opened up at each of the points is, however, limited in 
ar a, and the output, ex ept at Terre Haute, small in quantity. 
But one well which yielded petroleum in commereial quantitie 
from the Corniferou limestone was sunk in Indiana in 1906. 

TERRE HAUTE FIELD. 

Early liistor·y .- rud oil was fir t di ov red in the ornif r­
ous rocks of Indiana in the city of Terre Haute in 1865. In that 
year Chaun y Rose started a bore near the present site of the Terre 
Haute House, in search of water. At 1,629 feet oil was struck in 
the Corniferou limestone, the yield being almost two barrels per 
day. This was shut out and the bore continued to a d pth of 1,7 
feet, where a strong vein of sulphur water was encountered. 

In 1869 a second bore was drilled expressly for oil. It was 
located on the Wabash river bank between Walnut and Poplar 
streets. In it oil was found in the black shale and a gray limestone 
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at a depth of 1,642 to 1,667 feet, but th amount was not ufficient 
to justify pumping. 

detailed e tion of the second well wa published by Prof. 
E. T. Cox., th n State Geologist, in the Second (1 70) R port of 
this Departm uP. Of it Prof. Cox wrote: "In thi well exp r­
ienced borers were employed and the record of the strata pas ed 
through may be relied on as ac urate. rrhe re ord has b en ar­
fully made and ea -h layer of rock tested to determine its haracter 
om!equently the sandstone and other trata are correctly placed." 

Sin e a number of new borBs will probably be unk in the vi­
c.iLity of Terr Haute in 1907 the section of the well i re­
printed herewith in order that op rators and dTillers may have 
for ready referen e a detailed tatement of the strata overlying 
··he oil-bearing Corniferous limestones in that region. The ec­
tion bcO'ins about 20 feet above low water in the riv r. 

Section of Bore Sunk on River Bank at Terre II aute in 1869. 

Feet. Inches. Feet. 
J. Sand and graveL ....... ... ........ 100 100 
2. Soap tone ............... .. . ...... 64 6 164 
3. Coal ...... .. . ... . ................ 6 2 170 
4. Hurd and!:>tonc ...... . . .......... 2 
5. Soap tone ........... . ............ 10 
6. Coal .. .......................... . 
7. oap tone ................... . .... 4 

Gray sand tone ........ . . . . . . . . . . . 5 
Blue soap ton ...... . ........... . 
Gray and ton .............. ... . 

11. Blu ap tone .... .. ... . .. .. . .... 12 
12. oft black hal ........ ....... .. . 
1 oal ................. '" ........ . 
14. oap totne ............ .. . .... .... 7 
15. ~ hite sand tone (conglolllemte)... 0 
16. Blue shale ............ ... ........ 7 
17. Coal ..... ... ................ .. ... 2 
18. Black hale ...................... 10 
19. White oap ton .... .... .......... 3 
20. Black shale ........ ......... ... .. 15 
21. White. oap tone ................. . 
22. Black hale ...................... 3 
23. Coal ...................... . ..... . 
24. oap tone ........................ 17 
25. Sand 1'0 k ....... . ............... . 
26. Soap ton ........................ 20 
27. an d ro k . . . . . . . . . . . . . . . . . . . . . . .. ] 0 

3 

3 
10 
10 

6 
9 

9 
7 
3 

3 

:-3 

172 
1 2 
185 
190 
196 
196 
197 
210 
216 
...,16 

224 
254 
261 
264 
274 
277 
292 
300 
303 
30 
324 
· 27 
347 
57 

Inches. 

6 

11 
11 
11 

2 

10 
4 
1 
1 

10 
5 

10 
1 
1 

1 
J 
4 
4 

·This section was reprinted by Dr. J. T. covell in the Twenty-fir t (1 96) Rep rt f the 
Department, now out of stock. 
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~ 

2!). 
: ~O. 

31. 
32. 
3 
34. 

Blu \ shul 

Hard gritty late rock ..... ....... . 
Hard gray and tone .. ........... . 

40. Hard limestone .................. . 

Feet. 
2:... 

2 
31 

5 
60 

7 
24 

3 
10 

147 
11 
14 
11 

41. White lime tone .................. 24 
42. Gray lim tone .... ... ... . ........ 2 
-:I: Lime tone. ...... . . .. . . .. .. . . . . . . 14 
44. 'White lime tone. .. . . . . .. .. .. .. .. . 2 
45. So p tone .............. . . ...... .. 3 
46. Brown lime tone ..... . ........... 35 
47. Soap tone .................... .... 5 
4 Lillie ro k ....................... 9 
49. Soapstone ........................ 6 
50. White lime tone .................. 7 
51. Soap tone or gyp Uill? . . . . . . . . . . . . 2 
52. White lime tone .................. :.1 
53. Gray lime tone ................... 5 
54. Lime tOile and soap ton ........... 5 
55. ray lime ton ............ ...... . 5 
56. White lime tone ..... .. .. . ....... . 15 
57. Fine blue lime ton ............ . ... 2 
5 Dark O'ray lim tone and flint. . . . .. 73 
"'- D. LjO'ht gr,lY lime tone. . . . . . . . . . . . . . 7 
60. Blue gray lime t ne ..... .. .. .. .. .. 7 
61. ap t ne fire- lay . . . . . . . . . . . .. 26 
(j2. Gray lime tone ...... . ..... . ...... 24 
6 Gray Nandston ........ ....... .... 3 
64. oap ton (fire-clay) ... .. . ....... 5 
65. Quartz and hale mixed. . . . . . . . . . .. 166 
66. Quartz, late and oap ton ..... . . . 3 
67. Slate rock ..................... 21 
6 oap tone ........................ 33 
6 late 1'0 k .............. . ......... 7 
70. oap tone ........................ 2' 5 
71. oap tone and and ~ton . . . . . . . . .. 10 
72. Fine sand -ton . . . . . . . . . . . . . . . . . .. 15 
7 Blue oar ton . . . . . . . . . . . . . . . . . .. 40 
74:. Bla k hal . . . . . . . . . . . . . . . . . . . . .. 15 
75. Red hale . .... .. .. .. . . ........... 5 
76. BIn k bal .......... . ... . .. .. ... 1-
77. Lim ro·k........................ 5 

Inches. Feet. 
. 79 

1 
412 
417 
4,77 
4 
508 
511 
521 
66 
679 
694 
70-
729 
7 1 
745 
27 
30 

865 
870 
879 
8 5 

92 
94 

915 
920 
925 
930 
945 
947 

1020 
1027 
1034 
1060 
1084 
1087 
1092 
1258 
12 1 
1282 
1315 
1322 
1557 
1567 
1582 
1 22 
16 7 
1642 
1657 
1662 

541 

Inches. 

7 
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78. Black sbale 
P eel. 

5 
79. Gray lime rock, oil near the top. . .. 14{) 
80. Gray sand rock.. . .............. . . 23 
81. Lime rock ....................... 73 

Inches. 

4 

Feet. 
1667 
1816 
1839 
1912 

Inches. 

4 

According to Prof. Cox, alt wat r was found at 254 feet in 
white sandston, o. 15 of the above section; trong ulphur water 
at 9,17 feet in 'fine blue lime tone" No. 57; trong salt water at 
1,557 feet in the oapstone No. 70; oil at 1,642, 1,657 and 1,667 feet 
in the shales and gray limestone, Nos. 75 to 78; ulphur water at ' 
about 1,800 feet in the gray lime rock No. 79; and sulphur water 
al; 1,840 and 1,912 feet in the lime rock No. 81. 

Prof. Cox also tated that a third bore, located a quarter of a 
mile northea t of the Ro e well, was sunk in 1869, and" passed 
thlOUgh the black, late at 1,600 feet and 25 feet lower, in lime­
stone which I refer to the Corniferous, a vein of oil was found 
which yields 25 barrels per day. "'i 

In th ·.> later report on Vigo County by Prof. ox, he stated: 
r' '1'hr e wells that rea hed petroleum bearing strata have been 
bored at Terre Haute. One of these furnished from two to four 
l'arrels of moderately heavy oil in 24 hours. It did not flow out at 
the top, but had to be pumped. This materially advanced its cost, 
and owing to the extremely low pri e p rtoleum ha ommanded 
in the market for some y aI'S, the w 11 wa abandoned and 10 ed 
up·"t 

In the r port for 1870, Prof. Cox also stated that "The W a­
bash River at Terre Haute runs on an anticlinal axis, "t and Dr. 
'r. Sterry Hunt in the same volume states**: "This locality (Terre 
Haute) on the Waba h River is, ac ording to Prof. Cox, on the line 
of a gentle anticlinal or uplift, whi h i tra ed a long distance to 
the west of south." 

Phoenix and Othe?1 Wells.- In May, 1889 oil in large quantitie 
was stru k in the Diall or Guarantee No. 1 w 11 10 at d on the 
alley b tw n 9th and 10th and Che tnut and Eagle str et , near 
the center of "rerr Haute. When th drill first tru k the oil 
b arin tratum on the night of May 6th, the flow was so great 
that quite a lake of oil accumulated around the derri k, and there 
wa ome alarm lest a destrll tive fire should r ult. The ' drill 
was then pulled out of the well, and as oon as the nd 1 ft the 

*Second Report of the Geological Survey of Indiana, 1870, p. 135. 
t eventh Ann. Report, Geological Survey of Indiana, 1875, p . 111. 
tPage 126. 

**Page 136. 



THE TERRE H UTE OIL FIELD. 543 

mouth f th 'a ing, a olid tream of il f ur and a half in·h 
in diam t r 'hot into tb air a di tan c of 40 to 50 feet. While 
runnin at thi rate, ther wa. proball. little ov r a barrel 
a minut pouring fr m th w 11, and. wh n the pressure de reased 
from th fir t purt, wb; h lao ted only rute n minut th tiow 
t aid down t a f ur an I a half in ~h tr am purting about three 

f et above the mouth of the w n. A tank ,vith a apa ity of 20 bar­
rel w put un -r th pip an it wa :fill d to ov rfio, ing in just 
22 minutes. 

The l' ult of bi trike was like that of v ry other imilar 
on in th hi t r r f the p trol um indu. try. Hundreds of oil 
operator fr far an n ar flo ke i t r-f 1'1' Haute. Real estat 
alma t doubl d in ri . 'f\ nty-four n w . mpani s were formed 
1 of wbich rna e 10 ation.. 'fw nt · r ill r b re were put down 
in 1 9 and 1 90 to th r -quir d depth within tbre mil s' radiu. 
of the fir t gush r stru·k tbe prop r tratum and for the most 
part found- nothinO'. Tw, within a h rt di tan e of the oriO'inal 
well ,i 1 ed oj! in quantit. Th yield of n was. oon over orne 
by . alt water, a was also that of the ori inal w 11. The other, the 
Phoenix w 11 ) now wn d bv tbe firm of r x (y Brinkman has on­
tinued to i ld to tbe pI' en day an I ha. prov n th mo t pro-
iucti e oil well ev I' unk in the State. 

No further pro pe ting was done until 1 99 wh n two bores 
were omp1 t d. ne of th about two mil north and one-balf 
mile west of the Ph nix l°\'a a alt IYater well. It was 10 ated on 
the Aaron Cono r farm th site bing 0 f et lower than that 
of the Phoenix w 11. The followiug i the driller's record of the 
strata pa ed thr u h: 

Record of mwver Well No. 1. 

Feet. ]I' eto 
1. Gray I ............. ........... .. . .... . . 102 102 
2. Whit !=;hal(' ... . 0 • 0 • 0 ••• 0 0 0 • 0 • 0 0 • 0 •• 0 •• 0 56 15 

Blue halo. o. 00 •••••• 00' o' 000. " 0 •••• 0 3 161 
4. Gray 'llal 0000. 0 0 •• 0 • 0 •• 0 0 • 0 • • 0 0 0 0 0 0 0 0 • 29 190 
5. oal .. 0" 0 ••••••••••• 0 0" o' 0 0 ••••• •• 000 6 196 
G. Blue and wbit lIaleo ... 0 •• o. 0000. 00' 000 96 292 
7. Coal 00 •• 0 • •••• •••••• 00' o' • 0 ••••• 00' •• o. 2 294 
8. Gray late 0 ••••• 0 ••• 0 •• 0 ••••••••••••• 0 • 31 325 
9. Sand ton 00 ••••••••• 000000. 0 ••• 0 ••• 0 •• 10 335 

10. Lil7ht and dark hale ..... 00' • o' •• 0000 o. 0 125 460 
11. Brown and wlIite and t 11 • I ottom I . 

and hard .. . ..... 0 ••••• 0 ••••• 0 •••• 0" 0 40 500 
12. Very dark hale and oap tone .......... . 4- 545 
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Feu. Fed. 
13. White sandstone, top soft .. .............. 110 655 
14. Very hard white lime tone ............... 36 1015 
15. Sandstone, blui h ............ . ....... . .. 20 1035 
16. Lime tone, white ....................... 10 1045 
17. and ton, dark bIui...:\) . . . .... . . ......... 30 1075 
1 Blue shale ............................. 15 1225 
19. Black shale ... ,...... . .... ... .......... 5 1230 
20. and tone, white, -lo .. c. .. ............ ... 15 124n 
21. Black clo e shale. . . . . . . . . . . . . . . . . . . . . . . . -0 1290 
22. andstone, bastard, gray. . . . . . . . . . . . . . . . . 15 13 ·0 
23. Black bale, top sandy. . . . . . . . . . . . . . . . . . . 30 1 40 
24. Light colored sand tone. . . . . . . . . . . . . . . . . . 15 1355 
25. Slate ............................. ... .. 25 13 0 
26. Light gray. andstone .. , .............. . , . 0 1460 
27. Shale .. ... ............................. 2;:; 1485 
2 Limestone, hells and bal ............. , . 65 1550 
20. Soapstone ............ '................. 5 15 5 
O. Lime tone ......................... . . .. 5 1590 
1. Black sbale ............. . .............. 00 16 0 

32. Corniferous lime tone .... . .............. 15 1695 

A little sulphur water was struck in the andstone No. 11, at 
about 475 feet. Th la t 70 feet of No. 13, i. e. from 585 to 655 
feet, was hard with a great deal of iron ore attered through 
it, and with a plentiful upply of water which ro e to the top of. 
the bore. At intervals in the white limestone No. 14, whi h was 
doubtle s the lVIitchell and Bedford oolitic tones, there were three 
or four small breaks from tvYO to five feet in thickness. The 
upp r 15 feet of No. 18 wa sandy and helly. J.. large vein of 
very alt water wa struck at about 1,420 feet i o. 26. Thi 
filled the bore and flowed 200 or more barrels daily until it was 
shut off. Another weal er v in ,va n ountered in o. 28, at a 
d pth of 1 510 feet. Aft r drillin 15 feet in th lime tone im­
mediately below the black shale, the bore was abandon d on a '-
ount of salt water which overflowed the top. 

In the econd bore known as the Me Whinney w il, 10 at d about 
40 rods northeast of the Ph onix oil was found whi h partially 
filled the hole. 

For 12 or more years the Pho nix well yi lded an average of 
1 000 barrel per month. In the la t few years thi ha gradually 

en d and in 1906 the av rn (F wa 450+ barr IF; per month. The 
ombined output of it and th . '1 Whinney well fo~ 1906 '\Va 7,269 

barT I as a ain, t 7.044 in 1 05. This was old to lo ~al on umer 
at an av racre pri e f $1.1 5 per barr 1: the whole amount re eived 
being $8 156. 
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The Vi-Clay WeU.-In the fall of 1906 a te t bore was put down 
on the Joslin tract of 20 acres in the outheast quarter of the 
northea t quarter of e tion 23 (11 N., W.) Riley township, about 
12 mile southea t of T rr Haut, and two miles southeast of 
Riley a tation on the E. & I. Railway. It was completed in 
Novemb r by the Vi- la Oil Company, composed of farm owners 
and itizen of the vi inity. This ompany had about 4 000 acre 
under lea e, and the Jo lin w 11 wa tb ir fir t te t-bore. The 
elevation at the well i said to be ten feet lower than that at the 
near-by 12-mile post which i 130 f t higher than that of the 
Union Station at 'l'erre Haute. This would make the site of tlie 
well about 605 fe t above tide. The re ord of the well as fur­
ni h d by Georg cott, th contractinO' nriller, was a follows: 

R corel of T'i-CZay No.1 Well. 

Feet . Feet. 
1. uJ.·fa e oi l, 'lay and grav 1.. . . . . . . . . . .. ] 
2. and 1'0 k .............................. 7G 90 

Sbale .......... . . .... .... ............. . 5 95 
4. Coal ............. .................. .... 5 100 
5. Black to blui b bal('.................... r: 1-0 
G. 1: ire-clay ............................... f) 1-5 
7. Ligbt grayi b bale . ........ . . ..... . ..... 145 20 

Light and rock .. ..... .......... . . . .... . 100 300 
9. Ligbt bale ............................ 20 500 

10. Dark slate .... ........ ............ ..... T 575 
11. Ligbt sand ............................. 35 610 
J2. Gray lime ton ......................... 400 1010 
l~t Tray lim t Jl .. II 11 ;:; and dark. bale .... 390 HO 
H . Lio-bt bal ........................... , 65 1465 
15. Black bale ............................ 13 159 
16. Gray lime ton (oil b arinO') ........ , ... 22+ 

'rotal deptb ........................... ] 61 

'rhe iron used was a follows: 
Feet. 

Drive pipe, 10 incb. . . .. .. .. .. .. .. .. .. .. .. .. . . .. .. . . .. . 15 
a ing, 8 in b ....................................... 707 
a ing, 60/- in'h ..................................... 1405 

~1ore 8-inch a in 0' wa u ed than i ne ary, a no water of 
consequen e was found between the fire-clay No.6, which caved 
badly, and a point n ar th bottom of the lime tone hells, o. 13. 
At th latter point ~ ere 10 or 12 feet of harp grained limestone 
contai.ning a quantity of briny water. This was shut off with th 
6~ -in h casing. 

l35] 
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Th bla k hale 

pan. wa 

NIr. ott that 40 to 5 days will r -
av raO'e well in th vi init.. oal for 1ril-

quantit. fr m n arby mine. 

imilar to 
and on titu n of whi h 

trike in wild at ter­
the w]1. il m n 

pri , and 1 t h rontra t for a ond w n. This with ix otb r. 
wa. oon 10 at d and tb timb I for th ir 1 rri ks wer b in 
haul d in on J 'anuary 1 t, 1907. 

Ele aiion in Vigo ount"y.·-Th f l1m,in O' table of 
in ViO'o ount mpil d by _ r. J. T. ov 11. 
mainl tak n from railway 1 v 1 an ~ ar adju. able t 
of th rall at th nion tation n Trrr IJautc n ar tb . nt r 
f ction 22-12-9. rrhi. poini. a. gj n b)T Tann tt i -:1:. fef>t 

abov tjd. 
l'flb l of ]:}1 wti(lll ,' ill ri[lo o 1111 tll. 

F eel above tide. 
Rail at tll :rt'lllll tt) . . . . . . . . . . . . . . . . . . . . + :-

rt r ad ...... ..... . .... . . ... . 492 
• tb rton. on till' n l'th (' unty lin ...................... 523 
IIill onc-half mil . <lst f Ath l.'t n ...................... 62-
TIo!';Nl.llp. 011 )lIil(' 1I0rth f ('onnt.v lillt .... ... .. " .. .. ... :17 

'l'<lnt. Oil ni,:!' ].'0111' rnill'o<1(l ........... " .. " ..... , " ... filii 

Pon1:tlld. Xcyill~ TO\\'l\shilL ......................... '" 53!) 
'on I Blurf, 011 ott l' 'l'eC'k ....... . ............ . ....... .. r.::5 
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' ·'erf I1UOl; r tidf. 
Lodi. un til' ·ouul.r ljlll· .......... . .............. . ..... ri(i.+ 

I ertl1, n tb pInt au ill 'lay 'ount." ................ . ... 0;;;{ 
l)·YHle .................. . ..... ~9() 

GO-:l: 
:-.3 
;)16 
-U; 
5G9 
622 
(;1-1: 

-09 
-7 
604 
GOO 
575 
;37:3 
:4:1: 

:- 1 
5-5 

\V, .•....••.. •. ...••.••.• 025 

Haul 
rr 

r at r w i 'ht and den i 
main Indiana field. 
f th b\ WI' mad 

c 
CJ 

b 

Oil.- The 

a 

-------- ---1-
riginal oil. O. 70 30' , .......... .. 

tj5.-

OJ? 
G6. 

il fr 111 th 'ornif r n,' 
ill-. m liinO' and f ( 

k oil from th 
d 1)1 ari on f ample 

who r port c1 on them a 

YAN BUREN, 

I ----------
O. 53 35° 

Below 150° ' ..... . 
1-1--

. . .. ...... . 7 2 0 719 . .. Below 20° , 
Below 20° , 

60° 
2° , 

150°-200° C ...... . 12 .0 0 .793 
200°- 250' ' ...... . 14 .0 O. 2.5 
250°- 300° C. 13 .6 O. 7 
300°- 350° ' ..... . 14 . O. 67 
350°-390° ' .. . .. . 40 .6 O. 79 

4 • 
41 ° 
36 . _ 0 

32 .5° 
30° 

° C 
65: 
97° , 
45° C 

-------------
Total di tillatc ....... 95 .0 

10 .2 0 .759 56' 
10 .2 0 .799 47° 
12.2 O. 26 41 ° 
14 . O. 4 37° 
41. O. 60 34° 

96° , 
38° 

------1-----
96 .4 

~~I~~~~. ~~' . ~'. ~ght .. .. : : : : : : : : : :' : : : : : : : : : : : : : : : : : : : : 6: ~~ gc~ ~~~t ! j: : : : : : : : : : : : : : : : : : : : : : : : A . [) 3 :~ ~~~ I: 
-Th "ampl of Terre Haul oil was from the Phoenix w 11; tha.t f Trent n ro('k oil \\'3 1' 

obta ined at an Bur II , rant UIlLy. 
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'The oils were distilled rather lowly from flask- with the ther-
mom tel' in the vapor onl. . thermome er filled with nitrogen 
and graduated to 460 0 C. wa used. 

"The oils appear to be quite imilar in general hara tel', but 
there i Ie of the low boiling produ in the 1"'erre Hau e oil 
and the sp ific gravit of the oil and of the various di till ate 
i hiO'her. The portion of the Terre Haute oil boilinO' at 350 0 -390 0 

depo its on id rable amount of olid paraffin at 15 0 The 
low fl hing point of the high boilinO' oil mu t be due to a par­
tial ' ra kinO" of the oil. From the results, I cal ulate the fol­
lowing p rcentage of naphtha and kero ene ontained in the p -
troleums : 

Van Burcn. Tcrrc Haute. I 

aphtha below specific gravity 0 ,73., . . ' , . , , , , , , , . , , , , , , , .. . ' , .. , , , .. , . , , 'I N30o~oe, 1--1-0%--
Kerosene between specific gravity 0 .73-0 , 3, . .. .. ,', . ,",. ," , ., ... . .. ,' " I ( 33% 

There i little doubt but that a laro quantity of oil occurs in 
the Corniferous lim stone rocks beneath th ity of Terre Haute 
and vi inity, else the ield of th Phoenix well ould not have 
been 0 10nO' ontinued. The porous area 01' resp.rvoi~' ontaining 
the oil must, however, be narrow below that well, and this bore 
probably truck it at just the right point to g t the best results. 

om people who know little or nothing of the geolo; of Indiana 
believe that the Phoenix. well truck a revi e, whi h xtends to 
th main oil field of the tat. 8u'h beli f i of 'our e, pre­
po terous as the Cornif l' u. 1'0 -k whi h ontain the oil at Terre 
Haut out rops b fore th main oil field is rea h d and i not 
pier ed by any bore unk in that fi ld. :l\1oreover, the orniferou 
i a younger and mu h thinn r f rmation than the Trenton lime­
ston , and for that rea on ther i littl hance of developing an 
oil output n ar Terre Haute in any way omparing to that of the 
main Indiana field. Until additional weI are complet d in the 
vicinity of th one at Ril ~ no on an ay what the future of that 
territory "vill be. 

Jasper' COttnty Field.-In the Ja per ounty field the ornifer­
Oill or oil bearinO' limestone i found from 100 to 115 f t be­
low the surface. On account of thi haJ10w d pth the output i 
small in quantity and heavy in quality, being a blul h or vel' dark 
green lubri ating oil. The usual formation ncountered in drillina' 
a J apr ounty well i as follow: Drift on i ting of sand: 
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la and loam, 50 feet: Ullder whith i nl' untereu a bed, 45 to 
55 feet in thi kn , of lose-grained bla Ie hale whi h forms an 
impervious ov l' for th ornif rous lim t ne reservoir. Thi 
black hal or late doe not cave in drillinO', it thus being neces-
ary t u but h rt length f iriv pip to hut off the drift 

formation. '1"h f)perator. u e for thi purpose 5o/f -inch a ino­
and b) driving it a uffi i nt di tan e into the black shale hut 
off th surface water. With the u ual form of portable drilling 
machine mplo d in the J a. p r ~ unty li tri t, an expert crew has 
ompl ted a bor in th remarkabl hort time of 23 hours' a tual 

drilling tim it thus b ino' vid nt that th 0 t of a well i a v l' 

mall sum. 
An analysi of a ample of th tTasper County oil, made by 

Marin l' & Ho kin. f hi aO'o ga e the following results : 

11nalysis of Orude Petroleum from the Ja per Oounty Oil Field. 

p iti gravity ............. . ....... . 0.928 or 20. 0 Beaume 
old te t .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 0 F. 

FIn. hing point .... .. ... . . . ........ ..... ...... ... .. . 410 0 F . 
l!'ire te t . .... .... ....... . .. . ..... ......... . ... ..... 4 7 0 F . 

ulphur ....... ... ..... ... ..... ..... ... ..... 1.2G per cent. 
A pllaltic lUatt r .... . .. ... ... .... .. .... ..... 2.90 per cent. 

Th oil wa former!: r .fined by the Indian ~ phalt ompan, 
at A phaltuID, J asp r ou ty. Its physi al and hemical proper­
ties a d rived from C C a tual run mad at the refinery upon a 
large cale" were a follows : 

c'Di tillation started at 248 0 F . Thirt -eight gravit oil, light 
yellow in color. The total amount of di tillat obtain when 
running the ·rude do, n to a phalt were 49 p rent. the 10 s was 
four per cent. and the amount of asphalt 47 p l' ent. 

Average Gravity. Flash. Fire. Visco ity. 
2G.2 2720 302 0 170 
2r:.4 !...92° 335 0 21 
24. 312 0 348 0 310 
24.0 3'80 740 7-

ccrrhe visosity of the rud at 00 F . i' ], .. 74; ora it, 19.40 
B.; at z ro th rud ill not flow throllgh the vis imet r, al-
though its hill point annot be obtain d ac.:<:urat 1 , a th re i 
no paraffine in it." 

The output of th Ja per ounty:fi Ii in 1904 was but 9,000 
barrel and it ha fall n off very mu h in the la t two y ars, 0 
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that at PI' . 'ent it i ' hardly Lo b I ('OllSld 'rid wll 11 tr atiu of th' 
il indu try of th ~ • itate. 

'Washington 'owlty.- F our b l' al' rep rted to hav been 
unk to th ~ rnif 1'011 lim tone n ar alem, Washington ounty 

during th . ar. '1 \ .f tb e came in dry and the oth I . ~tart d 
at about thl' e barr d. N 

D V lopm nl in (li e r icinity of Bird ey .- urine th utumu 
f 1 02 and th '1 1'] nO' an 1 umm l' of 1903 c number of bores 

\\' r unk for oil ill th i ·jnity of Birds ' a town in the outh-
a t rn corn l' of Dubois Oounty. In om of the bore quite a 

quantity of oil \, a developed in th ornif rou lim tone, but 
the wells weI' unk too far apart on from an ther to pump with 
profit. As a on equ n' . the field a . t oUllts for nothing 
in the petroleum ind try of the State. 

In th vicinity of ir 1 r th av raO' bor trik th porous 
rock ontaining th oil at 980 to 1 010 feet below th surface. 
Thi 1'0 k i a blui h gray lim ton coar ly crystalline in struc­
tur. Pieces from the Kitt rman w II ntain a number of mall 
O'lobular avitie, partially filled with 'ry tals of calcite. The 
oil bearing tratum i u u II found 10 to '15 feet below the top 
of th bed of limestone in which it 0 cur. Immediately overlyinO' 
th latt ria bed of oft bla k to brov n hal, 10 to 40 feet in 
hi knes. There i no doubt but that the latter i the G ne e 
hale which, a above mentioned, overlies th orniferous in the 

'\ tern two-thirds of the Stat. The lime tone containinO' the 
pay streak differ in 0101' and structure from the Trenton, and 
al 0 efferves es mol' fre ly. It i without doubt the rnif rous 
lim tone, the ample bing identi al in tructure and olor with 
th outcrop of ornif rou in lark Oounty. 

Fourte n bore were unk in th Birdsey field, ev n f which 
arne in as light to fair producer. thr e a dry hole one as a 

gas well and thr "\, ith a mall howing of oil. If the seven 
produ er , or even thre or four of them had been put down 
clo e enough togeth l' to onne t with one power, there i little 
doubt but that they would have produ ed a large quantity of oil. 
Being mo t of them several mile apart and with no pip lin in 
the field it would not pay to pump them with eparat ow r. It 
never pa s, '\ h n on ha a fair well completed, to go a mile or two 
away in sear h or a o·u her. As it was $50000 or more was sunk 
by the three ompani in the fieIn, and not a dollar' worth of 
oil was sold. 
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'1'h il pro u d])1 th Bir ds y fiel i wa xamined b th 
hemi t of th t. Loui 'amplin O' and T tinO' work who r -

port d on it a. f How. : 

" ompo W on of I"/ul Oil trom BiNl 1/" indiana. 

Per cent. 
Light oil blow 150 0 

' •••••••• • •••••••• •• • • • •••• 0 • • • • • 17.4 
I1luminatill O' il b tw . . . . .. . ... . .. ... .. 26.9 
Lubri uting il abo\' 0 0 

• • ••• • • •• •• •• •• •• •••••••• • • 0 42.2 
R iduul1l .... . . .. ... . ..... 0 ••••• • ••••••• • 0 ••••• 0 ••• 0 0 13.3 

a c1 to Ii till at about 
c. 

f I' th manufa tur 

Th 

P trol um from th Hur n anclstol1 j. now produ d in Indi­
ana onl, r in th vieinit. of Prin' t n ib on • unt, T. ~ numb I' of 
w 11 pr dU'in il from thi f ,rmati n w r pumpe:l. from· 1900 to 
1904 n ar Loogoot :l\[artin .ounty bu. all hav been abandoned. 

d tail d de ription of th Prin ton fi 1d with a ompanyinO' 
map i O'iv n in th n xt pap r. 

t LooO'oot th r ' r of the PI' in ing' w II !'; show d : 

Feet. 
Drive p ip .... . . . 0.0 •••• 00 •• 0 • ••• 0 • •••• 0 . 0 0 • 0 •• J to 20 
Oa iug .00 . 0 ••• 0 • ••• • • 0 000 • • 0 • •• • 00 • • 0 •• 0 0 .0 ••• 0 4 0 
Top of oil and ... 0 •• 0 0. 0 • • 0 •• 0 0 ' 0 • 0 •• 0 0 • • 0 • 0 0 • 0 0 47 to 524 
Total depth . .. 0 •• • • • • ••• •• •• • •• • 0 • 0 • 0 0 • • • • • • • •• 4: 5 to 543 

Th r ult. h w that in thi l' 0'10n th 11'0 iu ,tiv stratum 
not to b r lied upon. 'Ih pa tr ak in \Vhi h th oil 'lU 

i a fin to oa -grain drab '01 re I . andRton , varying iu 
thi 1m from thr to 14 f ,to It 10 , not app ar to be on-
tinnons bnt is jn orkct. It variC'. mn -h in ('10. ne. f t xtur 
i l l , omc 11nc'(\:-; h in o' f-ioft : qnit 1 m 'Ol\. ' fllJd p l'(Hlw·f"j \ ; in oi h l'H 

hard, d . '('_ oTuilJ 1 and 1 nIT n. 

• 
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TE T OR WILDCAT BORE I WESTERN AJ.:. D SOU'l'HERN I DIANA. 

Within the pa t few y ar a number of wildcat test bore have 
be n sunk in we t rn and outhern Indiana, all of which came 
in dry or a alt wat r produ r. Tho e which have come to 
the noti e of th writer were located a follows: One near ate 
Fountain ount ; one two miles south of Dana Vermillion ounty; 
three n ar Fairbanks, ullivan County;*:: one near 0, ensburgh, 
Gr ene County; one three mile north ast of Vincennes, Knox 
Countv; one near BridO'eport, Marion ounty; one near Mont 
Clair Hendricks County; one near neorgetown, Brown County; 
one near Vevay, witzerland County; and two near Cannelton 
Perry County. 

In the Brown County well the top of Trenton is said to have 
been struck at 1,420 f et, and that formation was penetrated 440 
f et without finding a trace of oil and but a sliO'ht quantity of 
gas. At a depth of 1 860 feet the well was abandoned. 

~n th well locat d on the land of John Bradford, one and 
a half mile north~ e t of Bridgeport, IVfarion ounty the trata 
pa sed through are said to have been as follows: 

Record of Well near Bddgepo'rt, Marion County. 

Feet. 
1. Drift (clay and gra ,el) . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 170 

oapstone (Knob tone bale)........................ 5 
3. Black and brown ene ee hale..................... 125 
4. CornHerou lime tone .............................. 140 
5. Niagara shale ..................................... 50 
6. Niagara limestone .. .. .... ..... .... . ......... .. .. .. J 0 

T tal depth ....... . ........... ...... . ...... .. 70 

Thi bor wa topped b fore an,T po ible oil baring tratum 
xc pt the orniferous limestone was reached. 

In th bore n ar Vin 'ennes the drill I' a hed a d pth of 1,860 
f t without finding ith r oil or ga. At thi d pth a bad ave 
was n ount r d in a shale and the bor wa abandoned. It 
I' ord a furnished by T. H. Adams, of Vincenn wa a fol-
lows: 

·One of the e is id to have produced three barrel of oil the fir day from ad pth of 475 
feet . 
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Record of Bore Northe0r3t of incennes. 

Feet. Feet. 
1. Dri"fe pipe to bed rock. .. .. .. .. .. .. .. ........ . .. .. ... 45 45 
2. Yellow and tone ................................... 35 0 
3. Slate and hale ..................................... 115 195 
4 . . Sandstone, lime ton and -hal ... . ................... 140 335 
5. Coal, 5-foot v in ............................. _ . . . . . . 5 340 
6. Blue lime tone .................... ... .............. 10 350 
7. Light hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 360 

Soap tone .......................................... 30 390 
9. Lime ton 

10. Light bal 
11. and tone ......................................... . 
12. Slate and hal .................................... . 
1.. Fire-clay .......................................... . 
14. Blue shale ............................ . ........... . 
15. Lime tone .................... . .... .. ........... . .. . 
1G. Blue slate ......................................... . 
17. Black shale ....................................... . 
1. Sandstone... . ................................ ..... . 
19. Soap tone ......................................... . 
20. Slate ........................................... : .. 
21. Lime tone and In t ................................ . 
22. White and tone HlHl . ;llt water .. ...... ... ...... ... . . 
23. Slate and bal ................................... . 
24. Blue lillleston .................................... . 
25. Soap tone and bal ............................... . . 
26. White sand tone and . nit \yat r ..................... . 
27. 

35 
10 
30 
20 
20 
15 
5 

20 
20 
15 
10 
35 
15 
30 
30 
2 

15 
15 

-125 
-1~5 

465 
4 5 
505 
520 
525 
545 
565 
5 0 
590 
625 
640 
670 
700 
702 
7 5 
800 

15 
2. and tone and sha] alternat Iy ...................... 12'" 940 
29. Lime tone ................... _ . _ .. __ . . . . . . . . . . . . . . .. 10 950 
3. Black late......................................... 30 980 
31. Sand tone ....................... _ . . . . . . . . . . . . . . . . .. 20 1000 
32. Slate . ................ .. . ........ .................. 20 1020 
33. Streaks of late and lime tone. . . . . . . . . . . . . . . . . . . . . . . . 110 1130 

4. Sandstone.......................................... 50 1180 
35. Shale (ca ed) ...................................... 20 1200 
3G. Sandstone. . ........................................ 93 129 
37. Shale .............................................. 5 1298 
3. Gray lime tone ................... _ . . . . . . . . . . . . . . . .. 12 1310 
3D. Shale .............................................. 1315 
40. oap ton .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 l' 25 
41. Shale ................. . ............................ 10 1335 
42. Blue lime tone ..................................... 5 1340 
43. White sand tone ................... . . . . . . . . . . . . . . . .. 25 1365 
44. Shale .............................................. 10 1375 
45. Blue lime tone ..................................... ] 0 1385 
46. Slate....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15 1400 
47. Red rock ........................................... 10 1410 
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j /'cel. 

-±. BUll ·toile and sal L wat 1' . . . . . . . . . . . . . . • . . . . • . . . . . . . . 20 
49. bale (ea d) . . ... . ....................... . .. . . . .. . 105 
5 . 

r~. 

G:l . 
5-:1:. 
33. 
;jG. 
37. 

5 
5 

25 
50 
1 

5 
ray lim . ton .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

j"eet. 
143 
1535 
1655 
166 
1665 
1690 
1740 
17 
1'". 3-

17G;j 

;- ~hal an 1 gray lime tOll .. .... . ...•. .. ..... . . .. .. .. . 5. 1 20 
:-!). R d rock .. ..... . .... . .............. .. .. . ...... .. .. 1 2:-

O. liard gl'lW lime. tn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ] - 1840 
Gl. onpst ne . .... ... ... . .. . ... . ........ .. . .. .. . . .. . ... 5 
62. Gray lim . tOll .. ...... . .......... . .. . ... . . .. .. . . . . . 5 
G:J. np t n · . .. . .......... . ........... ..... .. ... . .. . .. 10+ 

re ,ord of thf' well 10 ated t, 
land un( wa - furni he i b. r P. 

mil s ea t of V ay witz r­
. PI a ant a follow 

R ()ru of Bor nea1' lie 'ay. 
Feet. F I . 

1. urfa -e, oil and ·lay .. . . .. .. . .. .... . . ... . .... . . . . . .. . . 60 60 
2. Lime tone b 11 and. bal , 6 in b tbi k, :lIt mating . . . ... 105 165 

Lint tone .. .. ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 75 240 
~ 00 ~ 

5. 
G. 
7. 

In 
bushel of th 

22 
1 

32 

r d. 

rr 
ann lton 

The r ord 
of th trata pa d through , 
follow 

Reconl of Bo?' 1 ortlzea t of Cannelton Perry County. 

F et. Feet. 
1. Soil and 1 e material . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 47 47 
2. hal .. ....... .. .... . .. . .. . .......... . ... . .... . .... 11 157. 
3. White and ·ton . ..... .. . . . ..... . . . . .. . ...... . ...... 6 220 
4. Shu) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 220 
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Feet. F et. 
5. Liule. t ne .............................. ......... ... 41 270 
6. bal ................ ...... ........................ 5 275 
7. Lime tone, wbit hard. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 330 

hal ......... ... .... ..............................] 346 
9. 6 352 

10. 357 
11. . .. .. .. .. .. .. .. . . .. .. .. .. .. .. . . .. .. .. .. .. .. .. . 3 360 
12. and ·ton .......................................... 13 373 
1. hale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 396 
14. Lime tone, dark .................................... 10 406 
15. Gray shale ......................................... . 0 436 
16. Lime tone, white ................................... 9 445 
17. hale, gray ........................................ 15 460 
1. White and. tone, with n little :lIt water. . . . . . . . . . . . .. 20 480 
19. Sand tone, whit ......................... . . . . . . . . .. 31 511 
20. Shale .............................................. 7 518 
21. Limeston, hard and white, with ·tr ak of gray 'hal .. 27 545 
22. Limestone, whit \ .. ................................. 1 : 64 
23. Hard white lim ton, with alternating wbite aud dark 

~treak .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 736 
24. Dark and whiti h lim . ·ton .......................... 1. 844 
25. Light lim tone with \yhlt .'1'('(' 1\::-; . ................... 6 50 

Lim ton with darl\: and light treak·................ 90 940 
27. ands hal hard and (lark ................. : . . . . . . . . 7 10 ... 7 
28. Lim 1 11 0 
29. Lim 22 1130 
30. Lim 150 1280 
31. 10 1:....90 

2. 52 1342 
3 . Lim t ne, gray p kl d ............................ 9 1435 
34. Lime tone, ~iagara, fin grny.............. . ......... 346 1781 
35. hale, Uti a, dark brown. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 119 1900 
. 6. Lime tone, Trenton .. ............................... 633 253:' 

Salt water wa n ounter d in several pIa e in the bor lX 

and a quarter inch casing was first put in to 95 feet. ~fter 

the salt water was struck at 480 f et the hole ,a r amed and 
asing sunk t 515 f t. En ral water was tru k at 634 feet. 

The hole wa again r am d out and a d own til 64 feet. alt 
wat r wa found again at 733 fe t ne' . itatil1 et another r aminO' 
and lowering of the a inO' to 736 f et. . mall amount of , ater 
was had at 774 feet Cab ut 40 gallon p or hour and dimini hinet ) , 

but not enough to interfere, the bail r taking rar of it asil . 
An anal, i of th min ral watf'T f und in thi. " 11 at 63-1 

feet was made b. Dr. . N. Hnrt. f Indianapoli "ho rrportt'd 
on it as follows: 

. . ~ 
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Analysis of Water fro11/, Well near Oannelton. 

Grains per U. S. Gallon. 
Calcium carbonate (CaC03)................... . .. .... 18.20 

alciuID sulphate (CaS04 )... ..... .... ... ...... .. .... 22.66 
alcium chloride (CaCU....................... . .... 130.20 

Magne ium ulphat (l\lgSo~).. . . . . . . . . . . . . . . . . . . . . . . 147.37 
lau ne ium chloride (MgCI2 ) •••••••••••••••••• • •••• •• 75.00 

Sodium chloride (NaC!) ............................. 2681.03 
ilica (SiOz) ••.••••••••••••••.....•....••••••.••••• 2.07 

Hydrogen ulfid (H2 ) ............................ Abundant 

,rrhi i a valuable medicinal water. It belongs to the cIa 
known a 'aline-sulphure ted waters.' It will be found athartir 
and alterativ. For bathing it i excellent. It will also act ex­
ellently ·· in rheumati ill, stomach troubles and like disorders."­

Hu'rty. 
ne of the deepe t w 11 drilled in Indiana was the one in th 

court hou e yard at Bloomin ton, Monroe County, which was put 
down about 1 5 jn s ar h of arte ian wat r. It was sunk to a 
d pth of 2,730 f et an j said to have pass d through the follow­
III formation without finding more than a trace of oil or a : 

General Record of TV ell at Bloon~ington. 

Drift 
Feet. 

6 
ub-carboniferou lime tone '" . . . . . . . . . . . . . . . . . . . . . . . .. 749 

Devonian hale and lime tone ......................... 170 
Niagara lime tone .................................... 240 
Bud 'ou River lime tone .............. ...... ............ 4 () 
Utica hale ... . ........ .. .. ... ..... .... .......... . .... 1 0 
Trenton lime tone ................................. : . .. 626 
Pot darn andstone . ... .. .......................... .. . . 274 

'rotal . .............. ... ........... ............ .... 2730 

No oil or ga has b n found in Indiana or adjoininO' states be­
low the Trenton lim tone, though a half dozen or more bores 
have pa 'ed ntirely through that formation. 

A bore wa put down near the gas works on the east bank 
of th \\ aba h River at T rre Haute about 1 90, which stopped 
at a d pth of 2,940 f t. In it th top of Trenton was found at 
2 0 feet. 'rhi wa. tb d epe t bore in we tern Indiana and 
probabl. r jn the 4tat . 

* * * 
AddinO' t tb output of the Trenton 1'0 k petroleum fields that 

prodllred b th ornif 1'0US lim tone at T rre aute and by the 
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Huron sandstone :Lt Princeton, we find the total production and 
value of petroleum in Indiana for the last three years to be as 
follows: 

Total P-rod'uction and Valne of On/Ide Pet-roZeum P-rod'nced in Indi­
ana in the Years 190{ . 1905 and 1906. 

1904. 1905. 1906. 

Barrels. I Value. Barrels. alue. Barrels. I Value. 

----;1----

Trenton Rock Petroleum. 11,2 I,Oao $12,127,107 11 10,92,438 1 59,236,7 7,762,825 1 56,877,863 
CorniIerous Rock Petro-

leum............... 1 ,103 21,040 12,064 13,270 7,269 8,456 
Huron Rock Petroleum.. 32, 405 2 ,951 64,806 55,413 103, 43 81,770 

Total."~·· i 11,331,538 512,177,09 I 10,969,30 I 9,305,473 7,73,937 56,968,09 

- one travel through the oil district of the State a sense of 
the greatnes of the indu try grow rapidly upon him. One might 

ud it for year and yet not rna ter its every intri acy. He 
finds a va t t m of pumps, tubes and pipe drawing a stored 
liquid from the depths of the earth and tran porting it hundred 
of mil s to di tant r fin ri ~ there to be separated into parts, each 
f whi h ser es as a basi for arti les of manifold kinds for the 

u e of man. DependinO' upon thi industry are several thousand 
men-rig-builders, drillers, tool dressers, pumpers, pipemen, 
gaugers etc; each In s performing a speci.al duty and all work­
ing in harmony for the advancement of the common industry. 
Yet the resource itself is seldom seen, except where it overflows 
in waste, even by the army of workmen who are engaged in its 
production. . 

In a tudy of such re ource,s as coal, clay, building stone, etc., 
on an see th trata in it'll, note th ir arrang ment measure 
their thi kness and study in detail their relation to their sur­
rounding ; but in an ar a overed so deeply with drift as is the 
main oil field of Indiana. and wh r the resour e in question is 
contained in a rock format jon nowhere expo ed to view in the 
State the ruffi "ultie in the way of a proper pI' ntation of the 
ubje t are many. '1'hp. re ords of the formations pas ed through 

by the bores had to be obtained from drillers and operators, many 
of whom had little geoloD'ical knowledge. Moreover, their rec­
ords w r scanty in detan noting as we have seen' little. else than 
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THE PRINCETON PETROLEUM FIELD OF INDIANA. 

l)y UAY.\LO:'\U " HLAT('; lll.l~ Y. 

Topography. - Gib 'on {ouuty f ",hi 'h Prin' tn' , th 'ounty 
at, Ii s in th 

j ininO' Illinoi 
Waba h Ri r. 

ountv; on th at Pil"'e and on the south, Po y Van i rburgh 
and Warri Ie 'ounti '. It ·ompri e .. an a1' '' <:1 of -:1:90 . qual' mil:: 
with 305 114 a're of farm land tll surfa' of which is for th· 
rna t part rHino' ·with tll(' -x .ph n f tb flat. bottom lands f 
th \¥ abah Ri r vall 

't'h ·ounty i di\ id d t oOTaphi ·ally into thre ·tion · iz. : 
th 1'i l' f:l.ats, upland plain' r t. rra' and rollinO' uplands . 

. ils f the ar f drift orio'in and ar for th rna t part 

]j 

township ar 
. ands l' tin 

n -half mil 

Th Ian i w t of Patoka be \\ n th Pat ka and 

aunt ar th 
f th rolling uplands . 'rhi. i. all tillabl Ian 1 und 1'-

lain "i h . tratifi d I 1'a 1. and . an r:eh only 10 fan. 
on IU n' Ii thl' uD'h th . · nt r f 1\ionto'om ry town hip b -

tw n t wn hip 2 and 4 outh and lord ring th outh I'n d' 
of Print' ton jn a trip overing two quar mil . 

Th ounty i thu, on of the rich ·t faI'minD' distri t inouth­
ern Indiana, the mo t . tabl r p. binD' orn \Vh at and hay on 
th ridO' and lowl,an i . and wa I'm Ion. on th and ridg s. 

(559\ I 
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In the drilling of oil wells many clays and shales are encounter­
ed which form a part of the Coal Measure ro ks. Thev ar 
first found east of the Wabash three or four miles, and are heaviest 
in the vicinity of Princeton and the pre ent oil fi ld. N ear the 
surface they are brown and almost bla k in color, but at a depth 
of 200 feet be ome gray. The shale are found in greater abun­
dance, and their thicker layers are often separated by thin layer 
of limestone shell. At a depth of 100 to 125 feet, about 200 feet 
of a tough, oft shale gradually merging into a hard shale and 
limestone i n ountered. _ t a depth of about 420 feet 0 urs a 
heavy vein (6 to 7 feet) of coal. This i . mined just north of the 
orporate limits of Princetion. This vein is found over all the 

territory in the vicinity of Princeton and is everywhere a workable 
deposit. Just beneath this coal vein in the present oil field, alter­
nate strata of shale and sandstone are gotten. 

A record of the coal veins which 0 cur in and about Princeton 
is given in the Patoka Folio of the United States GeoloD'i a1 Survey 
as follows: 

COAL VEINS IN VICINITY OF PRINCETON. 

earest Town. Location . Source of Information. Depth. 
Feet. 

Thick-
ness, 
Feet. 

Coal. 

,------- --------

Patoka ... . . . 
Princeton . . . . 
Princeton ... . 
Princeton ... . 

Princeton ... . 
Princeton ... . 
Princeton . . . . 

Princeton .... 

Princeton .. .. 

Princeton .... 

Princeton •... 

Dluff &>uth of river.. . . . . . . . . . . .. Outcrop . .... ... .. .. . .. .... . ... . 
Indian Creek, . E. of town . . . . . . Outcrop . ..... . .... ... .... . .. .. . 
N. E. t Sec. 5, T. 2 ., R. 10 \\ . .. Kurtz deep bore. .. . . . . . . 146 
ec. 5, T. 2 " R. 10 W ... . . .. . " 1 J(urtz shallow bore .. .. .. , 2~ 

ec. 33, T. 1 S., R. 10 W. ..... . .. hannon well. .. . .. .... . 76 
· E. t ec. 12, T. 2 ., R. 11 WOo . Oswald shaft.. . . . . . . . . . . 430 

North edge of town . .. .. .. .... '" Interstate Gas & Oil Co . . 380 

' . W. t ec. ,T. 2 ., R. 10 W . . Evans well . ... ... .. .. . . 

ear preceding ... . . Deep well . ... . .. . .. . . . . 

· W. t ec. 7, T. 2 ., R. 10 W. .. Hall well. . .. ... ... . . . . . 

· E. t eo. 7, T. 2 ., R. 10 WOo.. Thompson well. •... . . " . 

460 
615 
62 

281 
402 
514 
80 

283 
422 
471 
593 
628 
670 
355 
470 
670 
130 

l,020 
82 

281 
396 
462 
604 

Princeton. • .. N. E. i ec. 18, T 2 ., R. 10 W.. Southern R. R. shops well 
123 
199 
346 
451 

Fort Brancb.. Peter Hoffman place. .. ... ....... Well ...... ...... ...... . 56 
178 
250 
301 

1 Pm kc r. 
2 I 1 
2! 
4! 

Millersburg. 

1! 
6 Pet rsburg. 
7 Petersburg. 
4 

f! I 
! Millersburg 

6 Petersburg. 
6 
I! 
3 Millersburg. 
7 Petersburg. 
7 
4 
3! 
4 
6 
6 

Petersburg. 

6 
7 
3 
1 
2 Millersburg. 
6 Petersburg 
5 
6 
6 
2 A1i11ersburg. 
7 
2 
1 
5 
3! Millersburg. 
5 Millersburg. 



TJIE PRI ETOr PETROLEU :1 FIE LD. :- 61 

D1·ainage.-The .Patoka River nter the 'ounty at the north-
astern corner of Columbia town hip and ha it mouth at the 

southwestern corner of White Riv r township, utting the country 
in a zig-zag fashion. The Patoka valley, before it merges into the 
more extensive Wabash valley, averages two miles in width, and 
many hills, of which Yeagers Hill is the highest, border the river 
throughout its · course. 

Above the Wabash bottoms the county is drained prin ipally 
by the Patoka River , Pig on 'reek and Indian Creek. The Wa­
ba h, White and Patoka rivers are the only treams maintaining 
any notable :flow throughout the sea on , while in the wet months 
the Indian, Pigeon and Indian Camp creeks flow merely enough 
to drain. The lesser streams have their sourc s in numerous 
pring found on t.he upland ridge . 

In the lo~ lands a dit hing system ha onverted the low marsh 
lands and bayous into rich black soil. 'fhe Blair, 'ummers, 
Stunkle and :McCarty dit he are the largest, and the latter affords 
practi ally the only drainage for the sonthwe tern nd of the 
present oil field. 

T1'an. portation, population and elevations.- The transportation 
fa ·iliti of the count are fair, the Evansville & T rre Haute 
Division of the Frisco System, and the St. Louis & Loui ville Di­
vision of the Southern Railroad pass entirel) through the county 
and have their junction at Princeton. 'fhe latter railroad has its 
entral shops at Princeton, and give extensive employm nt to many 

people 
Besides these, the Evansville & Indianapolis Railroad pa e 

north and south through Columbia and Barton townships on the 
east; the Evansville, Prin eton & Vincennes Traction Company 
operates between Evansville and Prin eton; and the Evansville 
& Terre Haute Railway ha a branch road running from Ft. 
Branch through Owen ville in :Montgomery township and thence 
to Mt. Vernon, Posey County. 

Within the last two or three years the improvement of roads 
has received much attention in the ounty, with the result that 
all the main roads are being onverted into macadamized pikes. 
This has been of especial advantage to the region west of Prince­
ton through the oil fields, where previously the only roads leading 
jnto the bottom lands of the Wabash Riv l' were of sand. 

The population of the nuty in 1900 was 30 099 and at the 
pre ent time i about 34.500, while that of Prin ton wa 6 04] a. 

[36] 
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<.!.gaim;t ;:>00 HOW. OW 'uHvillc. h<lH iI popllhll ion of ahout 1250 aud 
Patoka about 90 . 

Th 

wa) ,:1-2 . 
,ourt II "( 

urt Hon 
42-1: . 

E. & T. 
arm 1, 1l. , 

lib n 'ount. 
fr m 20 to 

bore.' and th 

IInr n exp d D ar Foote' 
of bon 11 (1 N. 2 

for t it 'r\\'ruti eth T port of thi, ]) -
partm lit wa (: f 11 W : 

c tion 11 ar Noo/ pring Orange ounty. 
Feet. 

,'I pe with ~LUl :fleW fragment . .......................... 1~ 
'pper Huron lim ston . . .... . ...... ... ...... ... . ... ... .. Y 
pp r Huron 'and ·ton .. ...... .. . ...... . .............. . 5 

:'IIiddl Huron lim .. ton ... .. . ... .. ........ . .... ........ 1G 
o 
(j 
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f the of thi, ' f!roup whi(·h 'ol"npri ' th f rmation 
tH. ",hi 'h ar . pa-

(2 f Pat lea t wn hip. 
i. about 0)) an 1 a half mil . from th n rthw l ~t rn 'orn r of th 
('ol'! orat limit f Prine t ll. The fi Id 1. HH. f a(·e(l.. and i" 
('ut h)' th Jd, (and 1m 1 ::\[t. iHl'm 1 r ad,' anl I ." th nth I'll 

Raihnt . . 
Ea1'l.lJ Iii- lor.') 0/ lli Fi ,ld.-·-'1'h ('arl~' hi.tory of th Prin' ton 

oil fi Id at ba ·k t 1 91 at tb time wb n a ub idy wa 
I y Pa oka t wn hip to he outbcrn RaiJwa mpany, jnclu in 0' 

that c m any to 10 at th ir at Prin eton . \. little 
pr violl to tbj tim ,,\Vm. R. Wrio'ht or PTin ton whil in 
. ar h of coal and O'a had oroplet d a ",\ 11 kno\vn a he Evan 
\\' 11, n the a, ern dg f the ·it. r . A '011 . id rabl pr urc; 
of O'M was found whi h indue d him to I i it to th ourtho 
ynrd and burn it attra ·tiug publi ' int r t to his well. Thi ' 
"nt along with th vot.ing of th , ub id reated som ex ittl­

ment and in a h rt tim aft r , ard four m r w 11. w r om­
pl t e . How v r . the~r IV r un u "e fnl in produ ing any quan­
tit~r of gas alth 11 o·h t h PI' , n f h a , trata of oal nd hal 
wa hown. 

Tbl' 11 whil the fourth 
latt r w 11 was not­

At a 

rdg'r of Prln('et 11. we, hHlf of t lw , 0n111w(>, t ]llart r of , (l tion 
7. clil' \ ·t ly ,onth of the E . cr '1'. 1'. d p t. A li .-tin<'tive frHtl ll't' 
of 1hi,' well WH, th d pt1i an 1 numb l' f (' aI st rata pa.. ~ 

thr J.lO'h. It wa arri d to a d pth of 1 274 f et and at 355 f et 
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a vein six feet in thickne was pa sed through. At 470 feet an­
ther ein of ix feet wa 10 ated and another of the same thick-

n at 670 f et. The larg st vein was struck at 730 feet, being 
ev n f et throuO'h and finally at a depth of 1,020 feet, three 

feet of coal was en ount red howing five strata of oal in this 
on 10 ation. Thi location ha not, as yet, b en operated for 
oal and the opening ha been standing as a water well. Recently 

a small quantity of ga wa found i uing from the hole, but merely 
nouO'h to make a temporary blaze. 

Gas has not been found in suffi ient quantity to be of any ~om­
mer ial value in any of the wells located in 1891 but all were 
comparatively ri h in coal trata. A fuJI re ord of the wells as 
th y w re drill i h wn on the oppo it pag th data being e-
ur d fr m E. ri w 11 of Prin eton . 

Some time elaps d before prospecting f r O'as and coal was again 
begun. During the following ten years small deposits of jet­
bla Ie a phaltum were from time to time encountered in several en­
tries in the deep coal mine operated north of Princeton near 
We t Jun tion th cros ing of the E . & T. H. and ~outhern rail­
way. This discovery led to the b lief that petrol urn would 
eventually be found, and finally on January 16 1902 a ompany 
composed of business men of Princeton was organized, and in-
orporated as the "Interstate Oil and Gas Company." The e 

men w re th pioneer of the Princeton oil field and were namely: 
Seth Ward Sr. S. T. Heston Eugene Criswell, G. E. Bryant 
Harry Kurtz and J. W. Archer. The capital stock was $500,000 
in $] .00 hare. They leased 3 000 acres of land in the vicinity 
of Princeton and early in the sprinO' of 1902 let a contract to 
drill 2 000 feet, with the understanding that Trenton r9ck was 
to be reached. A bore was put down on the Chas. Brownlee farm 
south half of the southwe t quarter of section 6 (2 S., 11 W.) 
one-half mile north of the corporate limit of Prin eton. The 
drill passed through alternatinO' strata of shale, coal fire-clay 
limestone, sandstone, etc., and, after reaching a depth of 1453 
feet the bore was abandoned on ac ount of frequent cavings of 
the shale passed throuO'h. A deposit of asphaltum estimated. 
to be six feet in thi lmess was struck at a denpth of 450 feet. 
At a depth of 869 f et a showing of oil was found, but the quantity 
was so small as not to warrant the shooting of the well. At a 
depth of 1026 feet another showlng of on was encountered but 
like the first was passed in the hope of reaching Trenton rOCK. 
The 'abandonment of the well in February, 1903 after the ex­
penditure of $5,000 dis onraged the operators, so that some time 
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Jap' 1 b for aDoth r ntr? \ya. mad in th fi. Id. Th f llow-
lDa' i th r . I'd rna f th drilliu o- of th Tnt l ' tat v; 11, 
] a accurat 1y a~ it eonl i be Ie pt und r th 

it ('Ol'ct of Bor ' lo.Yr . 7 '/11/7.; b!J Inter tate it emu Oa.· '0. 

Drift ...................................... . 
'oap t 1\(' .. . ... ....•. •........• .•..••••..•. 

oal ...................... . ..... ...... .. .. . 

Lim 
hal 

Lim 

and UIU<.l ... . ...... , ....•..•..• . .•. . ••. 

Pc I . 
.. 1:0 
75 
., ., 
-:l: 

1 
14 
35 
:35 
20 

14 

jt' 'c t . 

11 

280 

, :11 ... .. .............................. . ... . 7 3 2 
Hlue 1111111 ..... . . . . . • . . . . • . . . • . . . . • . • • . • • . . .• 4 

late . . .... . .................. .. .. .......... 15 
.A phnl ('t) .. ..... ..... . . .................. 6 4~6 

Lin) .. t ne .. . . ........... .. .... . .. .. .. .. ... . 
Whit sand . .................. . ..... . ... : . . . 

t ne ....... ... ...... . . . . .. ........... . 

Fire- -In,)' ....... . . .. . ...... ..... .. .... ..... . 
Sand 

lat 
Shal . ............................ .. .......... .... .. .......... .. ...... .. .... .. 

Gray aH<1 ......... . . . ................. .. .. . 
hal .............. .. ... ..... . .... . ....... . 

ton 

5 
J5 
6 
5 

2 
'G 
1~ 

7 
40 

<lud . ....... . ........... . ......... . .... 12 

592 

699 

... . . ........ ................ ... ....... · 1 769 
.......................... ...... .. 100 (oil) 6 . 

'r:1 .. r sauu ... .. ............................ . 
1 phalt lW'e ........................... . ... . 

Gray sand . ............. . .................. . 

... 5 
100 

30 
25 

125 
_0 

S:11 w;lt r SI111 11.. .. . ........................ 1:) 

,'lHl]( .............. .. ..... ........ .. ..•.... -I:) 

~nll(l ....... ..... ...... .. ........... ........ 40 

il) 1029 

11. !) 

Iiimest n and hale............. . .... . ...... 20 l;Jl! 
IIard . ton . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1403 
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\fter 1h · .II)a)) lOllllH'11! ur till' 11I L(,l'stctfl ' \\'ell 

wa 
was: 

Drive plp 
a ing .. . ........... . .............. . ................. . 

Top of oil and ....................................... . 
Bottom of and ................................... .. . . . 
'rotal depth ..... ... ........... . ... .. .. .. .... .. . .. .. . . 

Feet. 
60 

567 

" 11 

"\ h n fini h d th il 1'0.' n arly to th t p of th bor but wa. 
not pump 1 f l' ral montb. . n ,July 1-- 1906, it wa pr-
nino' abou thl' barr I p I' da -. 

ond w 11, 100 f t uth . \Va. drill d on aft I' the com-
lletion of th fir t an 1 \\"c fini h d in t 1. 03. It. l' ('or 1 
howed: 

F e t . 
Drip pipe (10 in.) ..... . .. . _ ... . " .. " ... . . . " . " ... " ... ()O 
Ca iu cy 

( in.) .. . . ... ........ ..... ".......... . . . . ... .. . 60 
a lug (6 14 in.) ....... . .. .. . ......... .... ...... .. ... " 384 
a in 0' (4 ~{, j 11 . ) " . • ......... ..•. .•.... .. .•••.•••.•..•. 

rrop of and ... . .... . .......................... " . .... . 
Bottom of and .... .. . ...... . " .. " ..................... . 

Th hal imm diat 1, ' ov rlyin o. th oil pay in IO. 1 on th 
l\Iiller 1 as wa ontinu U , and 62 f t in thi kne but in o. 
2 th re weI' two trata of lJon-produ tiv andston int I' alate 
with thi hale b for th il pa, wa rea hed. Thi andstone 
yielded liO'ht quantiti of O'a" In everal wells in th fi Id tb 
two trata of and produ d on iderable pI' ur f 0' and in 
one in tanc on the KendI 1 'a the driller ,,-as badly burn d 
by the rush ofO'a whi h ignited from th fire of a blacksmith 's 
forge. 
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In the Hoo leI' Oil well 1\0. ~, one of thes ga vein ten feet in 
thi kness was found 20 feet in the shale. The second, five feet 
thick, was 35 feet below the top of the shale. The third layer 
f sandstone, or oil sand, had the upper 12 feet barren, but the 

lower IT feet proved to be ri h in oil. The ga pI' ent was of 
ufficient pressure to spray the oil above the top of the derrick. 

A shot of 80 quarts of nitroglycerine was used and the initial pro­
clu tion was 25 barrels per clay. The well was put to pumping 
steadily September 15th, and on October 13th the two w Ils on th 
lea e were producing about nine barrels of oil per day, and on 
July 15, 1906, averaged four barrels each. 

The advent of a se ond uc es ful well wa reported far and 
wide and soon caused an infl.ux of oil operator from every di­
rection. A rush for leases took place and by the middle of October, 
1903, sixteen cOrkpanies had organized an half a dozen derri k 
w re up. 'l'he new turn of affair renewed the interest of the 
Interstate ompany and~ in ptember, 1903, they started their 
se ond bore. It was located on the . Warnock tract, southwest 
quarter of the outhw. t luarter of the northw st quarter of ec­
tion 6 (2 ., 10 W. ) , I atoka town hip, and \Va drilled to a depth 
of 950 feet, but pr ed t b dr with onl a mall showing of 
gas. 

From this time the drilling of wells went steadily on and the 
field branched out to the outhwe t and northwe t of Princeton 
with considerable wild-catting on the outskirts . of the present field. 
A number of these wild-cat bores re ulted in dry hoI , which 
restricted thi territory to th r a of 12 quar mile of the pre­
sent field. 

The Oute1· Field.- The wild- at, Ils of the Princeton field cov r 
an area of about 120 square mile , with Prin eton as a central 
point. The well pIa ed in th out kirts of the present field were 
put down rapidl and, in man a e with but little knowledge 
as to the nature of the oil bearing stratum.. As a re ult, prac­
tically all of the well ame in a dry hoI ; but this does not 
neces arily mean that th outer field is barr n territory. In fact, 
the pre ent advance i moving dire tly into the wild- at country. 
Re ords of these wells were kept only in a few a es, and only 
in the terms used by the drillers. 

Near Owen ville in fontgomer town hip two wells were put 
down by t.hf' "E::tgle OJ l & Ga,q Company." f these well No. 1 
wa pIa d on th . W. tT on tn t f 2 (1<.:re.· outhwest quart r 
of section 30 (2 .. 1] ,\V. ) . ontra t wa let to drill 1000 feet 
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and the drill r arried it to 1 030 feet. Through the drift, a 
large amount of water was met nece sitating 100 fe t of 10-in h 
drive pip. At a depth of about 150 fe t thr f et of oal wa 
found and at a depth of 230 feet a v in of three and a half 
f t wa met. The largest vein of oal was stru k at 425 feet 
and wa ight and one-half feet in thi kn . At a depth of 50'0 
fe t a tra e of a wa encounter d. The bore was carri d 40 feet 
into the sand and proved to be barren. After the drift was passed 
and the wat r a d off the remaininO' depth wa found to be en­
tirely frce from wat r whi h marked it a one of the drie tholes 
in the field. 

No.2 of thi company was located on the W. Garret tra t of 80 
a r s in the ea t half of the outheast quarter of tion 4 (3 S. 
12 W.). There was hardly any evidence of oal in this bore but 
a trong flow of gas was se ured. A larO'e volume of fre h water 
interfered with utilizing the gas with the re ult that the bore was 
abandoned. The w 11 was completed in 0 tober, 1904 and was 
reported barren. 

A third well in the vi inity of Owensville \\ as sunk by the 
Indian Camp Oil Company on the H. A. Mauck lease of 15 acres 
in the outhw st quarter of section 19 (2 S., 11 W.). t a depth 
of 430 feet eiO'ht feet of oal was tru k and at 360 f et f ur f et 
wa passed throu O'h. Th field r ord of the w 11 how : 

Feet. 
Drive pipe, 10 in. .. .. .. .. .. .. .. . . . . . . . . .. . .. . .. .... . . .. 95 
Oa ing, 8 in.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 130 
Oa ing, 6~ in . ...... .............. .. ....... ........... 7 5 
Top of sand ........................................... 91 
Depth into sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 
Total depth ............ . .... ... ....................... 946 

This wen wa drill d in cicrht day. and arne in without a howinO' 
of either oil or ga . 

The fourth well in thi vi inity wa. on th J. l\1ead r lease 
southwe t quarter of th n rhea t ::rnarter of ection 28 (3 S. 12 
W.), l\fontgomer, township. It wa. !rill d by the Posey, Van­
d rburgh and Gib. on onnty Gas and i1 ompany, and \'i as re­
ported a dry hole. 

South of Fort Bran h in John on town hip. a well wa drilled 
on th H. Solloman tract we t half of th w st half of tion 5. 
It was drilled to a d pth of 1,550 feet without a . howing of oil. 
A large volume of salt water was, however, en ountered. 

The se ond well in the vi inity of Ft. Branch wa drilled on 
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th J. E. rroop farm. 
h wing of oil or ' . 

of driluuo' 

11 th John~. Brown tract of 160 a r . uthea t 
north a. t quart r f . ·tion 2 (2 11 W. ) :Mont-

IJ'om ry tow hip. had tb foll wing r cord : 
Fect. 

in ................ , . . . . . . .. .. .. . 120 
21 

;:;0 

North a, t of Prin' t n a dr. hoI wa drill 1 on th Jam 
arithers tract of 100 are, . south" ,t quart r f th uth a -t 

quart r f ·ii n ~7 ( 1 .... 10 W. ) Pat ka town'hir. \ . th re 
\Va no r cord k pt f thi w 11 but littl i )mown about it x pt 

f t in d pth. 
laz tra t. 

10 W. )'. 

aft r It 

mpany i : 
F et. 

T p of nnd ......... . ........................... . ..... 70 
Wnt l' .. . ...... . ....... . .... . ......................... -3 
l' tnl depth ............. . ............................. 6 

Th am 'om any drill d a t t well n th R. mil y tra ·t, 
.'outh half of th ,'nth a t qlHtrt r f. C'ti n 21 (1 . 11 W. ). 
Whi Riv r town, hip. Th jut uti n of th company" a. to drill 
....I.G 0 ff't int rI 1\n10l1" (·k lmt ill(' .Y ()ul. r("l'h('d n df'p1h of 
1,735 f ,t ,hell il1<'. 11;1(1 to Hh<llltlOl1 ill \\,]1 U (I,('('Ollllt of l'B.\'­

In . , in th hal - .. 1'1'nia. 'J hi well i llotahl in that 14 fcc1' £1'011 1 
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1h· ' \ll'fa' \ <111 'av,)' ~tnilttlll )C \\'(lil'l' gnl,\' ( 1 \\' ClS S J'llek ",hi'lL \\'as 

114 f t in thi ·kne .... Ai a d('1 tll oC lA-OO x' t (\ po 1 f aIt 
\\'a r W~' .. tru·k '",hi·h lUIS b(' 11 l'UO ni ng out of the op of the 
hoI' for a ~- ar and a half. ./.'\ m re Rhowillg' of ITlll' n sallclstoll 
\\"(,1.' found. Th 1'('(' 01' 1 f th \\ ,,11 , howe 1 : 

Jf t. 

Jf in .................. . . .. ................ lOG 
J:... in . . ..... . ..... . ...... . ........ . .. .. .... l6G 

, II 'am in dr - nd without a bowing of o'a . 
bar on th J. K 1 h I a outh a t quarter f th outh-

,,- t quart r f e ti n 26 (1 . 12 W.) ,\Vhite Riv I' town hip. 
wa put own b. W. J. RoO' r. of l\It. arm]. llinois a a privat 
nt rpr' . It" a. arried to a I pth of 1 010 f t into al wat r 

and arne in a. a dr, hal with a howinO' f O'a '. \t (- d pth of 
20 f t four f t of ('oal wa. p::t. n thrOl1O'h; at :360 f t. 14 

inch wa ' found; at 400 f et iO'ht in ·h . , and at 420 f . ix 
f t wa tru k Th fi lc1 r (' rn of tb w 11 . b \V : 

Feet. 
60 

in. . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . .. ... 110 

Tbi ·kn :;::;; of :-;;Iiul ..... . . . ............ . ............ . . . . 

700 
960 

Total d ptll .. .. . ............ . ...... .. . . . . . . .... . ...... 1010 

w II r port d a. :try wa drill d n the Emma D. Pi k ral 
tra t, a t half f th n rthwe t quarter of tion 1 (1 ., 11 
W. ) Whit River to\VI1 hip . 

'\ 11 1 flat 1 n th i. and E. 1- it h tl'<l(;' . II rthw t quarter 
f th southeast quart r of . tion; r (1 .~ .. 11 W. ) ,Vhite River 

town hip v. a put w by th Bu 1 I' i1 (ompany an 1 wa als 
repor I a a dry hole. The well was' drill d ov I' 1 000 f et and 
th lIur n . an tone wa gott n 10 to 900 f t . 

In th uth,,\, t quart r of etion 2 vVhit Riv r ·ow11ship. 
a bar wa ' 'unk b a pri vat ompan whi·h I roved barr n. It 
wa immediat ly outh of th outh rn wing of th fi Id and pIa ~ 

a h k n th 1110 em nt toward the town of Patoka. 
Th Prin ton il & Ga ompany of Prin ton unk two 

bore in tIl out kirt. of th pre ent field. 'rhe fir t wa on the 
E. . 1\1:i11 r tra t" t half or th onthea. t quarter of th , outh-



572 REPoR'r OF TATE GEOLOGIST. 

east quarter of e·tion 5 (2 .,11 W.), Patoka township. It came 
in a dry hole, but imm diat 1 und r a i -foot vein of oal, at 
460 feet, a mall olume of ga wa encountered, and just above. 
th top of Huron anclston, whi'l1 wa found at 935 feet, a 
heavy volume of gas wa gotten, whi h flowed for a long period. 
A large quantity of water filled. the bore and restri ted the flow 
of gas which, at pre ent, e capes from the bor only in sufficient 
quantity to make a mall blaze when lighted. The drill was 
unk 40 feet into th and, makinO' th total depth 975 feet. rrh 

well when compl t d wa 11]£1 to condemn th territory on th 
we t of the present field, but in Sept mber, 1906, the acti e field 
was making progres in thi dire ·tion. 

A e ond bore by thi ompany wa ·omplet d in May, 1904, 
on the W. L. Watkins leas, northea t quarter of th outheast 
quarter of e tion 9 (2 ., 11 "'W.), Patoka town hip. It came in 
a a dry hole, a d wa drill d tad pth of 95;) f t the and 
bing found at 910 feet. Thi. w 11 placed a permanent he k on 
the moveme t outhw t of th . a tive :fl ld. 

In the outh we t quart r of th outh we t quart l' of section 
36 (1 S., 11 W.), Patoka t '\\'n hip n tb Robert 1\1it hell tract 
the Hoosier Oil ompan drill d a dry hoI. It wa carried to 
a d pth of 56 feet and ha:1 the foHomn o' re 'ord: 

Feet. 
a in , 6* ill ................... . . .. ................ .. 680 

Top of and . ..................... .. .... ............... 816 
D ptb into and........ ....... ......... .. ... ....... .. . 40 
Total d pth .......................................... 5G 

The Ohio Oil Compan. drilled a well on the Rob rt How tract 
outhea t quart r of th northwe t quart r section 1 (2 S., 11 

W.), Patoka town hip clo to th E. & 'r. II. Railroad whi h 
howed a quantit of oil at 9_ f et but th ,ell wa n v r hot and 

i report d a a dr hoI. It hn in' been pluO'g d and aban­
doned. Its:fi ld record sho, s : 

Feet. 
Drive pipe, 10 in ....... .... ........ .......... ..... ... " 63 

a ing, 6* in .......... .. .. .. ............... ... .... ... 165 
a ing, 4% in ........ ... ..... .. .... .... . .. . ... . .. ... .. 705 

'.rop of and . . ....................... ......... . . . .. .. . 71 
Oil at . ............................ .. . . ..... .... .. .. .. 92 
'rotal depth . ....... ................................... 912 

The Gib on Count Oil & Gas Company drilled on w 11, which 
prov d to be dry. It wa locat d in the north, e t quarter of the 
north a t quart r f ti n L (2 ., 11 W.), Patoka town hip on 
tb J. IV[ Carty tract. 
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In the northwe t quad r of the southeast t1ual'ter of 'ectioll 
11 (2 S., 11 W .), Patoka own hip, on th I. II. 11 Curdy 1 ase, 
the Inter tate Oil and a Company drill cl their third and last 
welL It was fini h d in J anual' , 190-:1: and proved t be a dry 
hole. 

The r!wford & 'I renton Hock il j mpan drilled a dry hoI 
on the W tfaU tr ·t north a t quart r f th" 'outhw t quarter 
of section 14 (2 S., 11 \¥. ) , Patoka town hip. The ame 'om-
pany drilled four w 11 on th \V. . Blair tra t, outheast quar-l 
ter of the northwe quarter of tion -:1: (2 . 11 \'1. ) , Patoka 
township, of whi 'h two were dr hoI and t" 0 w re light pay 
weils, averaging about on and a half barrels p r day. 'Ibi \Va so 
light that they w re aban lonen . .8 eral larg in of oal weI' 
pa ed through in the wells. .A t a depth of 430 f t the fir t 
vein wa found, whi'h m a ured even feet through. At 55-
feet a se ond vein, ix feet in thi kn ,was stru k. AlSo one of 
th same depth was found at 665 fee . 'rhe large t in ·was en­
counter d at 789 f et, and was nine feet through, making four 
thick strata in thIs territor '. 'rhe four w lis were about 350 feet 
apart, forming a square. The record of well No.1 shows: 

Feet. 
Dri e pipe, 10 in . . ......... . .... .... ..... . .. . .. ...... . . 100 
Ca ing, 8 in........ .. . . ... ... ... . ... ............. . .. .. 120 
Ca ing, 6~ in ......... . . .. .... . ... . .. . . ..... ... ... . .. . 690 
l'op of and . .................. . ................. . ..... 26 
Total deptb .. .... .... . . .. . ..... ........ ...... ........ . 0 

A well on the L. Binkley farm, southwe t quarter of the outh-
ast quart r of se tion 10 (2 S., 11 W. ) , Patoka township, was 

drilled by th Ohio il ompany and wa ·arried to a depth of 
1040 feet. In it the Huron and \ a gott n at 1,035 f t . Thi i 
due to an el vation in th urfac of th land on -half a mile from • 
the active field. Thi w 11 b rder' th pr ent pay \V 11 and came 
in a barren, whi h, along with the Int I' tate Oil ompany' well 
No. 3 on the M Cart 1 a pIa d ache k n the field outh and 
southeast of the old an road. It r ord show': 

Feet. 
a ing, 8 in....... ... ................................. 69 
a ing, 6~ in......................................... 691 

Top of sand . .. .. .. .. . . . ... ... .. .... . ........ : ......... 1035 
Total depth ....... . ..... . .......... . ...... . ........... 1040 

The Ohio Oil Compan. also drill d tw well on tb J. . 1auck 
tract, of will h No. 2 off ttinO' o. 2 on th W. lair farm 
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nUlJ(' ill with <1 f(lil' Rh()\\"ill),( of il. hut. !lot o[ ~L1f±icjpJlt (!lIantity 
10 jw.;ti fy :-;hoo1 illg'. It WtV loeat t1 in t h( 'outh,,', t luarter of the 
n rth 'ust quart l' of (;ti n ±. 

Al llt 011(' mil north a. t f TO. 2, jUl't s nth of th Patoka 
Riv r in th ' uth a t qn1Ht l' of th north a. 'i quart r f. l ·tiOll 
o (1 ' J 11 \lV. ) at ka to\\':O 'hip wu .. I 'at 1 N . ] \ hirll wa. 

('omp] t 1)~ han 11 f g:a. or oil. '1'h fi 11 rpe 1'1. of th t\\"o ,,-('11.' 
. ho\\' : 

)lo. 1. 
P t. F 'et. 

in . .. ...... ........... . ......... 10, 9B 
in .................................. 147 12 

J4 in ... ... .... . ..... ..... .... ....... 74 > 7 0 
rrop of 'and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7'1 64 
T tal t1 ptll ....... .... . . ........ . ......... . .. 936 92 

. 1\'fau ·k ] R.. e. th am mpan, drill dar, hole 
in th uth a t Luart r f t11 n rthw t quart l' of tion ' . th 
l' C I'd of , hich 'b \\' d: 

Feet. 
:3ti 

in ........................................... ]0 
7:-9 

7 
Total deptb .......................................... !)~O 

l. orth a t f thi .. " 11, on th ~1 oaha I th Ohi il OlU-

pany drHl ~ a dry h I whi h ,h w 1: 

riv pip, 1 in ................ ... ......... . ........ . 
Top f and........... .... . ....... .. .. ....... .... . .... ..,7 
Total d pth . ... . .. . ......... . .......... . ...... .. .... . . 9 

• n imp rtc nt wilckat w 11 in th n rth · t fuart r f th 'outh-
a t luarter f tion Pat ka town. hip, wa. put d wn on th 

W. L. Watkin ' h irs farm. It wa. 1 000 f t uthw of o. 11 
n th K ndl I a and 600 f let northwest of an th r dry hoI n 

the vVatkin 'lea . This I . _ Watkin. ' how d a tra of oil an 1 
wa drilled to a d th of 77 f t. It pra ·ti 'ally pIa ed th limit 
of th Prine ton 1 01 at that poin, h nO'in o' th lireetion from 
outhw t to northw t. '1'0. S ,tion of th w 11 ' O'iv n how-

inO' 1ep hand thi kn f trata pa 
The A tiv P1'inc ton Field (k ection 35).- 1'h n rth "in!)' of 

th aeti fi Id t rminat in eetion 3 - of 1 atoka township. It 
continue uth to the middl of tion 11 and fr m th n e veer 
in a 'outhw t dir tion to th lower half of eetion 10. Se tion 35 
is ontrol1 d by th Ohio OH Company and th w lIs ar all onstant 
in tb ir pr ou ·tion of oil. averaO'ing f r th . ion iO'ht barr 1. 
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t en w lIs hav b n drilled on hi land, all of which, with the ex­
pti n f No . ] 1, 13 and 15 are O'ood producers both of gas and 

i1. 0.11 was dril1ed n July 15 1906, and only produced a small 
quantit, r foil untH . alt wat r broke into th w 11 ausing it to be 
aban i TIed t mpol'aril . Well. No . 13 an 15 were dry hole and 
w r fini hed on ept mb r 17 and No mb r 26, 1906 re pectively, 
whi1 • o. 14 wa. a O'ood produ r of O'a and oil and was om­
pI ted eptember 14 1906. Wells Nos. 8, 9 and 4 produce the most 
O'a on th lease and the e with the others, are connected to a main 
O'a ]j De on the G. Emm rson farm 1 adinO' into Prin eton. Out-
ide of fu 1 for the powers on tion ;3 - thi line furnishes a part 

of the O'as supply for that city. Well No.4 '\ as drilled 35 feet into 
th and b for the il wa fonnd. '] his i a gr at r depth than th 
av raO'e in he:fi Id. The r or of the w Us show: 

Number of I Drive Pipe, I Casing, I casing,-I Top of 
, ell. 100in , Feet. -in., Feet. 6t-in., Feet. and, Feet. 

Depth inln I Total Depth, Initial Pro-
and, Fect. Feet. dUction,Bbls 

--- -------,----·1----1·----1----1----

1.. ....... 54 840 
2. . . .. .. .. 67.. .. .. .. .. .. 830 
3.. ....... 53.... . .. .. ... 832 
4.. ....... 70 ........... 685 
5......... 54 ............ 692 
6.. .. ..... ............ 51 680 
7......... ...... 75 730 

9::: :::::: , ...... 
10 . . ... ... . 
11 ........ . 
12 ... .... .. 
13 ........ "1 14 ... ... '" ..... . 
15 .... . . .. . 

'95 " 7 ~~ 
85 :::::::::::: ~ 
2 ............ 06 

60 ...................... .. 

65 
620 
800 

840 
847 
852 
869 

61 
853 
903 

22 
97 

825 
839 
29 

848 
845 
865 

52 
47 
46 
48 
46 
46 
42 
43 
44 
47 
39 
42 
44 
31 
40 

892 
94 

898 
917 
907 
99 

945 
65 

941 
872 
878 
871 
892 
876 
935 

15 bbls. 
12 " 
40 .. 
42 " 
55 .. 
40 .. 
20 " 
12 .. 
20 .• 
12 .. 
6 .. 

12 .. 

~1'" 
Dry. 

The ast half of e tion 35 is owned in part by M. Howard, and 
n it are seven w 11 producing both gas and oil. In well No. 6 
ight feet of oal '\ a O'otten at 460 feet . Records of wells Nos. 1 

and 2 w re n v r kept, but the others how: 

o. 3, I o. 4. o. 5, o. 6, 1 10. 7, 
Feet. Feet. Feet. Feet. Feet. 

---------------- ---------------
Drive pipe . . . . . . . . . . . . . . .. ......................... 66 
Casing, 6t-incb . . . . . . . . . . .. ......................... ..... 70 
Top of sand. . . . .. . . . . . . .. ............................... 30 
Total Deptb .... ............. " . . . . . . . . . . . . . . . . .. . . . . . 71 
Initial production, barrels . . . . . . . . . . . .. ............... . .... 12 

42 
30 
60 

901 
10 

55 
795 
40 
7 
20 

44 
00 
34 
75 
15 

59 
79 
840 

1 
40 

o. 7 on thi 1 a m in as one of the b t wells in th :field, 
produ 'inO' a h av flow of both oil and ga. It wa shot August 4 
1906. 
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~ clion 2 .-~ operating on it, with 
a t tal ar a tiv pa w 11 thre 
hav b n abanc1 n d and thr e ~ r dr h Ie. rrh northeast 
quart r was 1· a d b< th Ohio Oil I mpany in tw 1 a' th 
I . 1\[ 1\1umford and th :J[umford IT ir tra t. 'Ih R. tI . :lVIum-
for:l. tract u i th a.·t half f th north a t quart rand ha 
thr pay w lIs upon it. R ords of the e w 1 how: 

No.1 
Feet. 

Drive pipe, 8 in . . . . . . . . . . . . . . . . . . . . .. 70 
a ina- 614 in ...... .. . . ..... ........ 715 

T p of and ......................... 904 
D pth into sand .. . .................. 78 
Total d pth ......................... 92 

No.2, 
Peet. 

62 
700 
904 

38 
942 

0.3, 
Feet. 

40 
700 
918 

34 
!):-~ 

Th we t half of th northea t quart r f thi e tion i owne 
h. th 1umford H ir and \ a h fir t 1 a op rated by the Ohi 

j1 f10mpany in th Prin' ton fi ld. There ar eight w lIs on th 
1 a . v n of whj h ar pr du tive of both O'as and oil. No. 1 
tart 1 at a produ ti n f 25 barrel p r day but settled to eight 

in about t n da In it the top of the oil producing and was 
found at 913 f et an 1 th oil b tw en 1 and 930 f et. There was 
47 fe t f hi first and tratum, the lower portion of whi h was 
barr n. Th n f How d a layer of hal, iO'ht feet in thi knes , 
blow whi h wa an th r la.Y r of tandstone 48 feet thick. t a 
d p h of 1.0 f et a tronD' vein of alt wat r wa en ount red 
and th drillinO'" a opped. No. 2 a quart r of a mile west 
\ a a light produ r of about ei O'ht barrel. Oil wa. gotten at 

1 fe t and ga at 75 f t. In No. 7 only a howing of oil was 
found . A a on qu n the well wa never shot and is left as 
a dry hole. In well No.5 but little water was found, while in No. 
7 500 feet di tant 335 f t of water tood in the bore. In No. 
5 th pay wa th deep t in the field being found at a depth of 
903 f et. Th e re ords of the wells show: 

I 1\0. I, I , 0. 2, I No.3, I ~o. 4, 
Feet. Feet. F ct. Feet. 

----------------
Driye pi .' to-inch . . . ...... ..... ,. . . . . . . . 67 

C:!:~~: 6t-~~~h: : : : : : : : : : : : : : : :: :::::::: ... 725 .. 
Top of sand. . .................. 913 60 
Depth into sand. . . . . . . . . . . . . . . . 4 6 
Total Depth. . . .. . . . .. .. . .. .. ... 1.0 92 
Initial production, barrels . . . . .. . . 25 10 

r371 

5 
154 
702 

62 
62 

924 
10 

33 

715 
903 

67 
965 

22 

40 
140 
733 
54 

59 53 
917 909 

5 showing 

10. , 
F t. 

42 
150 
714 

70 
41 

911 
5 
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Th . ea t half of the outhw t quart I' and the outheast quarter 
of tion 2 are leased b. th Hoosier Pro p tinO' Oil Company. 
1'bi pion r compan . whi h has been previously mentioned, holds 
1 e on two tra t . the L . 1\L Mill I' tra t, ea t half of th south­
we t quart I' and the w t half of the southeast quarter, and the G. 
Woods tra tat half of th outh a t quarter. The Mill I' tract 
has eiO'ht w 11 on it all of whi hare pa well and four of them 
oni producin a enough f I' n e in th power. The Woo 
tract ha on well upon it conne ted to th power on the 1\1iller 
tract. The w lls av r( o'e a total of 20 barrels of oil per day. 

In m t of the Hooslet' wells on tb Miller lease five eins of 
oal weI' tru k. the depths b inO' approximately the same for all 

the wells. The fir t vein was gott n at 120 feet and was two and a 
half feet thi k, "hil the e ond vein was about six feet through 
and was 450 f et deep. Two oth r vein of six f et each wer 
O'otten at depth of 560 feet and 670 f et re p ctively. The largest 
vein wa g'ott n at 7 9 fe t. Between lin drawn west of Prine -
ton al nQ' the old Sand road and north a. t to the Patoka River 
there 0 ur these five thi k strata of oal at appt'oximately th 
sam depth, the variation not x eeding eiO'ht f t at the rno t. 
Th n] d re ords of part of th Hoo. i r wells how: 

MILLER LEA E. 

10 • I, 10 • 2, o. 3, 
Feet. Feet. Feet. 

Driyc PW-?' 10-inch. . . . . . .. .............. . ..... ,', .... ' . ,.,', . . , 60 lOO 
g~:~:: 6~~~h : : : : : : : : : : : . : : : : : : : : : : : : : : : : : .. , , .... , , .. , . ~ : : : : : : :: '" 7i5 ' , 
Casing, 4t-incb , , , . , , .. , , , , , . , , , , . , , . , , , " " " , , '. '. '. " " .' '. '. '. " " '.', ,., 8' 7' 1" , 00 220 
Top of sand, , , , . , . . , , , , , , , , . , , . , . , , , , , 71 64 
Depth into sand , , .. , , , . , , , ... , , , . , . , . , , , , .. , , , . , . , 22 24 64 
Total Depth, , '" "". , "'.',.""',' .. ".,"'.',',"'" 93 95 92 

WOODSLE E. 

9 
140 
690 
55 
43 
12 

855 

I 
No.1, 
Feet. 

8~7:g;ti~:~~i,n,C,h .... ", " " : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : , : : :: .,"" 73 
g::~~: ~t-l~~~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ~;~ 
Top of sand, , ' , . , . , , , , , .... , . , , , . , , .. , . , ' , , , ' , , ' . , " .,' ,.,',.". '.,',""",".",."',.', 903 
Depth into sand , , , , , , .... , , , .. , , .. , . , . , , , , , , , , , , .. , , , . , . , , . , , , , . , , . , , , , . , .. . , ... , , , , , , .. , . , , 62 
Total Depth"" , , , , , . , , , , . , , , ,. '." "" , ... """".,",.""",","".', . . ," ." "" ".'. 965 

f th n rth \r . t Cluartrl' of . etion "'-', nll hnt th n rthw . t 
40 a res i 1 ru d by the Patoka alley i1 Compan, This om-
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pH 11, ' wa~ pr vj usly . J1 t1'OIlUI 0, til 1I o·i l' PI' p l('t,j II ~ it 
tompany whi h at th . tim f th transf r in IVlar 11 19 r:, wa' 

operating w 11 '0. 1 an i 2. rrhe Patoka ompan. ha' ven 
wells on the E. P. own y I a e of whi h ix ar rodu jng. No. 
1 wa plugg and abandon d in th fall of 1904, on a count of 
fr h water bI' akin 0' into th w 11. \V 11 I . . 5, 6 and 7 ar 

a w lIs and ield th fu I for th po, er on th lea e. 11 six 
well a rag a total of :30 harr Is of oil p l' da,. Th re ord 
. how: 

'

I No. I, I . o. 2, No.3, I . o. 4, I o. 5, '0. 6, 
Feel. Feet. .Feet.. Joeet. Feel. F et 

----------------------------

8~7:g;r~~~.-~~~h .. ::: ::: :::: ::: : :: ::: :::: : :::::: I ~~ I " · 8~·~68· o~ ... .. "2' 50°' 3'5" .1 .... ·.7·.~·~.· .• ·1.· · ... 6 .. 

80

9 .. °....... l~g Cas~ng, 6t-~nch.. . . . . . . . . . . . . . .. . . . . ... .... .. .. . . . 710 uo. 730 
Casmg, 4t-mch.. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 846 .. 50 
Top of sand .... ............. .. , .... , . . . . . . . . . . . . . 846 860

33 
85

41 
85

3
-
9
3 I 

Depth into sand.. . .. . .. . . . . .. .. .. .. . .. . . . .. . . .. .. 41 39 45 
Total depth ...... . . . .. . . . .. . . . .. .. .. .. . .. . .. .. . . 887 907 893 99 92 895 
Initial production, barrels. . . . . . . . . . . .. . . 4 6 12 10 2 10 
Production, Augu t, 1906, barrels... . . . . . . . . . . . . . . .. ........ 3 7 3 6 

The R. Conant lease, on the outh\ t quarter of the northwe t 
quarter of se tion 2, was absorb d in 0 tober, 1904 by the Pa­
toka Oil ompan from th ~r nt Oil Qmpan,. Th lat r 
company, at the time of th transf I' wa operating three well : 
two of which have in b en plugo'ed while No. 1 is yet being 
operated by the Patoka ompany. Th re ords of th wells show 
in part: 

• o. 1, 
Feet. 

Drive pipe, 10 in. . . . . . . . . . . . . . . . . . . . . 0 
Ca iner 614 in ..... .. ......... . ...... 760 
Tubiner ............................. 900 
Top of and . ,. .. ........ . . . ......... 67 
Depth into and.... . ................ 47 
Total depth .. .. ... . ..... . ........ . .. 914 

0.2, No . 3, 
Feet. Feet. 

70 
175 

60 72 
40 42 

9 914 

The northwest quarter of the northwe t quart l' f tion 2 
has two bores upon it one of which is dry though at one tim it 
produced onsiderable ga. The other i a pay w 11 operated b. th 
power on the R. Stormont lea e in ction 35. The field re ord. 
show: 
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No.1. No. 2. 
Feet. Feet. 

'a 'lug, in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 65 6-
a ing, 730 

1.' p of and.................................. GI 8<H: 
Total d ptil ....... ........... ........... .... D DI0 
lui tial 1)1' du -HOH, Utll'l' I.................... . .. 15 dl' 

The we t half of the outhwest quarter of -tion 2 ompl'i e 
the Dixon 1 a e, w t half f the II rth half; (:l- i' r 1 a , a t 
half of the north half; and the Knight 1 a , 'outh half of th 
above 10 ation. The Dixon] a e has four wells upon it, produ ing 
both gas and oil, and th G i er lea e two, which hay been on­
stant pa w Ils in e January 1, 1904, at 'i hich tim th y yielded 
75 barrel per day, but settled later to 20 barrels. Well o. 2 
on the lea e wa drilled 5 feet into the and before pay oil wa 
truck. Well o. 3 on the Dixon lea e pump a laro quantity of 

water and make but two barr 1 of oil per day. 
On the W. F. Knight I a e th r are four 'i ell, o. 1 b inO' a 

dr hoI , while the other thr are pay well and make a total of 
nine barr 1 of oil p r day. 'rhe C. E. Knight tract, in -Iud d in 
th '\ . F. Knight 1 a e, ha one pay well averaginO' thr e barrel 
of oil p l' da. Th L. E. Knight 1 a , adjoininO' the W. F. 
Kni 'ht tr t in e tion outhea t quarter, ha h 0 pay well 
making ix barrels per day. '1'he twelve pay w Ils are run on one 
pow r, op rated on the . F. Knight 1 a , and all of the w lls 
mak ga whi·h i piped to th I ading main on the G. Emmer on 
farm and from then to Prin ton. '1h r or 1 of the w 11 
show: 

Drive D tb Initial Produc-
~' umbcr of T\ ell. Pipe, Casing, C6~Si.rg, TOPdof i~to DTeopttbl, Produc- Ation iDt T_ 
n I 10 . -111., .111., an, S d t' ugus , L<:ase. 

_____ }'~~t' ~I Feet. I-=- F~~t.' -=- Bd~r\. B;~~:is. ___ _ 

l. 92 165 700 60 50 910 20 3 Dickson. ., 104 136 715 7 42 931 30 ;3 DicksoD. 
3 .... . ::::::: ... 80 160 700 I 41 909 25 2 Dickson. 
4 . . . .. .. . . ... ... 92 147 55 917 10 3 Dick.!on. 
1. .. .... ....... . 6 138 .. . 69i " 56 912 25 3 C.l\:night. 
1. .............. 60 0 600 60 97 75 20 eiser. 
2 ..... ...... .... 75 67 772 45 913 40 12 Geisel'. 
1. ............ .. 90 .. i6i" 690 62 902 as . Dry. \V. Knight. 
2 .. . ... . ........ 94 710 902 15 3 W.I(night. 
3 ... ... ..... .... 116 690 40 930 15 3 W. Knight. 
4 ...... ..... ... .. " 95 " 105 682 5 902 12 3 W. Kni~ht. 
1.. 135 6 !5 32 90 5 3 L. E. I night. 
2 ... 90 650 35 904 I 3 3 1. E. Knight. 

I 

ction 3.- Th n rthea t quarter of s tion 3 ha but two well 
upon it in addition to tho e already m ntion d. n th lum-
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ford Heirs tract the Ohio Oil Company put down a dry hole which 
had the following record: Feet. 

Driy I jr , 10 in......... . .............. ... .... ....... 5[; 
ea ing, in ....... . .. . .. . ................ ... ... ....... 160 
Oa ing, 6 in......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 712 
'rop of sand .......................................... , 884 
Total d pth ..... ............. ........ ..... ..... .. .... 914 

n the Bradley 1 a in the 'uuthea.st qua.r~el' of tile northeast 
quarter the Hoo ier Oil ompany slmk a bore whi·h had an initial 
production of seven barrels per day. Later th pay de lined and 
the well was plugged and abandoned. 

In the northeast quarter of the outhea t q uartel' of se ·tion 3 
there are thr e wells, one on the 8mith lease, we t half, and the 
other two on the lVI urc1y lease, ea t half, one of whi h wa fin­
j hed April 1, 1904, but ha sin e been abandoned, and the other 
wa brought in 0 tober 9, 1906 produ jng both gas and oil. The 
re ords of th thr e we] Is how: 

McCurdy 
No. I. 
Feel. 

90 

McCurdy 
0.2. 

Feet. 
102 

Smith. 
Feet. 
106 

n iuO', in ....... .. .. ............. , 165 167 
Ua ina- 6:r4 ill................. ... ... G 0 2 707 
Top of and ..... ......... . ...... .... , 74 864 74 
'rotal depth ......................... 925 926 933 
Initial production, ' bunel ' . . . . . . . . . . .. 10 30 24 
Pre eat produ tion .............. ~ t operated 20 4 

The north half of the southeast quarter of the outheast quarter 
of section 3 i owned by Ii. IT ones. n it the Ohio Oil ompany 
drilled a well 700 feet ea t from the power on the W. F. Knight 
Jea e and brought in a dry hole with a heavy howing of ga . Th 
record shows: 

Feet. 
10 jn............ . ......................... 74 

a ing, ill. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 160 
Oa iug, 6% in........... . .... . ...................... . . 715 
Top of and.............................. . .. . ... . ..... 54 
Total d 1 th .......................................... . 

The other well, 800 f et we t gay only a howing of oil, and a 
third one 600 feet away pr du ed a good flow of oil, with the fol-
lowing record: Feet. 

Drive I ipe ............... ... .......................... 112 
a. iog, 6% in ......................................... 6 0 

Del th to sand....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 
Total depth ....... . .................................. 904 
Initinl production barrel ........... . . . . . . . . . . . . . . . . . .. 40 
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ill th nOl'Ul\ 'l qUo L'i '1' or tb ' n1 h a~j (l1Utrt ~ l' th 0 hio 0 i l 
ompan. unk t\\'O b r s on on tb (am. fiJmhr I a \\ hi 11 

proved to b a dr T bol with a v ry light . h wi n of oil alid on 
on the N. E. Embr e lea . whi ·Il i a lio'h \\' n. The 1'e ords 
how: 

S . Embree. . Embree. 
F eet. Feet. 

DrlYe pipe, 10 in. .. .. .. .. .. . . . ... .. .. .. . . .. ... 74 62 
Oa ing, 8 in. . ................. . ....... . ...... 142 150 
Oa 'jng, 614 in ....................... . .. . ..... 720 
Top of and.................................. 896 888 
Total depth ................................. 933 919 
Initial production barrel.................... dr 5 

On the H. E. w ppy tra t north half of the outh we t quart r 
are two well, 'ompl ted in February and pril, 1 04, \ hi h gav 
merely a showing of oil and wer lat r abandoned and plugged. 
rrhe records show: 

No. 1. No.2. 
Feet. Feet. 

Drive pipe, 10 in. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 36 40 
a ing, in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 100 

Ou ing, 61,4 in................................ 706 710 
Top of and.......... . .................. . .... 865 875 
Into and . .................................. 1 30 
Total d pth ................................. 6 905 

Section 11.--Th l' are in this se -tion a total of 18 bor , 15 
of which are pay wells, "hil two ar dr. holes. One, after a 
good showing of oil was gotten wa abandoned be ause of lost 
tools. 

The we t half of the northeast uarter i owned by J. Woodburn 
and on it three liO'ht wells were put down, whi h produ a total 
of about ]x barr 1 of oU p r day. Th r ord: show: 

}, o. 1 0.2 i\ 0.3 , 
Feet. Feet. Feet. 

Drl ve pip • 10 in.................... 77 7 72 
Oa ing . . .. . ..... . . . ................ 135 154 122 
Oa ing, 6%. in .... . ................. . 705 692 
Top of and......................... 842 853 41 
Total depth . . ....................... 936 910 8' 
Initial production, barr I .. . ......... Ii ht 30 20 

On th e t half of the n rthwest quarter of secti nIl, owned 
by H. and ~. I\I. Embre , th r are eight bor all of whi hare 
pay wells making 500 barr I of oil p r month. i iv of the weI 
produ g s for ow l' m e onI:. '1'he partial r ords of five of the 
"ells h w: 
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j o. l. 0.5. 0.6. TO. 7. 0.8. 
Feet. Feet . Peet. Feet. Feet. 

Top of aud ..... . . ) J ( 39 845 842 39 
Depth into and ... :~ 3n 4 46 40 
Total depth ~ . . . . . . 1 7 93 888 879 

The we t half of th northwe t quart r of, -tion 11 i own d 
b . Emm I' on. 'l'h fir t well on th 1 a e, finish d pt mber 
15 1905, produ d an ex ell nt show of oil, but unfortunately the 
drilling tools wer 10 tin th w 11 which aused it to be abandoned. 

our pa wells weI' aft rwards gotten in o. 2 5, 6 and 7 
while No . 3 and 4 am ln a, dr. hol . The r cords of four of 
th se well show: o. l. >, 0.3 . ~ 0.5. .Yo. 7. 

Feet. Feet. Feet. Feet . 
Drive pipe, 10 in ............ 96 1 84 20 
Oa iog in . . . . . ........... 140 110 135 

a ing 614 iu .............. 700 640 680 624 
Oa ing, 4~ in . ... .. .. ...... 210 700 
Top of aud ... . ........... 38 32 35 820 
Total depth •••• •• •••••• 0 •• • 90 70 885 864.5 
Initial production barrel ... 10 dry 10 

ection 10.·-Th mo. t produ tiv ar a in the a tive field lie 
in thi ction in whi h four ompanie ar operating. There ar 
on the tion 39 wells, 36 of which pro III oil and O'a while two 
came in a. dry holes. The gas pres ure has been quite hi hand 
afford d the greater part of the upply for Princeton. 

Th northeast quarter of the northeast quarter of tion 10 i 
owned by F. M. Smith and has on it five acti e wells, produ in 
] 50 barrels per week. Four hundred feet southwest from o. 4 
n the mith lea e i a lith well on the Drake tra t of one are. 

Thi well was brouD'ht in June] 0 1904 and offsets No.1 on th 
Farmer lease 400 f et north. Both are large gas producer . Th 
pI' sure in No. 1 on the Smith 1 a e, was 0 great that it blew 
out piece of slate a pound or more in weight, and prevent d th 
imm€!diate shootinO' of the wen. It was apped and furnished a 
O'a supply for one _ T ar; and in l\1arcb 1905 was drilled deeper 
and shot for oil. A heavy flow was secured and at the present time 
it produ s eight barr Is per day. A r ord of the bore show : 

Feet. 
Driv pip 1 in .. . ... . .. . .......................... _ .. 104 
Oa ing in ...................................... _ ... . 

a in cy
, 614 in .. ............ . . . ........................ 725 

Top of . 'and .............................. . . ......... _ 73 
epth iuto :1nd .. ............ .............. ~ . . . . . . . . .. 61 

Total depth .......................................... 034 
Initial pro luction, barrels.............................. 10 
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On the quarter e tion dir ctly south of the Smith lease is the 
J. Woods tract of 20 acres on which are two wells, and there are 
also two wells on the lVI. Vi oods lease of 20 acres. These four wells 
make a total of 15 barrels of oil per day and have the following 
r ords: 

J. B. Woods . f. TC TI ood 
o. 1. 0.2. To. l. J.\ o. _. 

Feet . F eet. F et. Feet. 
Drive pipe, 10 in ...... ...... 92 0 70 ::>0 
Ca ing, in . ..... .. .. ... .. . 157 JD 1 0 

a. ing, 6% ill .............. 750 700 718 10 
a . ing, 4"% iu .............. 1-7 156 144 

Top of and ................ J5 1 H 
Total tIepth .. ... . .. .... .. . . 872 67 883 72 
Initial PI' du ·tion .......... 27 

The w t half at th northwest quarter and the ea t half f 
th north a t quart r f se tion 10 ontai 12 pay well whi h 
average 2,700 barrel per month. 'J~his is the best producing lease 
in the field, bqth in gas and oil and owned bv . Emm ron. 
The field re ords of the well . how: 

umber of Drive Pipe, Casing, Casing, I Casing, 
6t-in ., Feet. 4i-in., Feet. 

Top of Total Depth, Initial Pro-
Well. 10-in., Feet. in., Feet. 

- -----------------------1-------
L: :::::: .... .. ... ....... .. .. ·6 .. 

i: : : :: : : . ~ :.::::.::. J :: 
7.. .... . . . ............ 97 

9 .. .. . .. .. 
10 .. . ..... . 
11. ....... . 
12 ... ... .. . 

70 

70 
70 

110 
106 
115 
108 
96 

o 230 
675 225 

225 
675 230 

o 215 
689 210 
685 225 
680 220 
675 225 
670 230 
680 225 
650 235 

and, Feet. I Feet. duction,Bbls. 

840 95 50 
38 55 6 
37 75 12 
35 10 
40 12 
70 75 
~ J5 
60 15 
45 10 

843 15 
846 15 
849 15 

The we t half of the northwest quarter an 1 the northwest quar­
ter of the southwest quarter of e tion 10, and the west half of the 
northeast quarter of section 9, are owned by the J. W. K ndle heir 
and the wells on them are also good produ ers of both il and O'a 
the ' urplu upply of the latter bejng nt to Prin eton b a dire t 
pipe line alan o' the old Sand road. The Kendle lease Ii in the 
head of the lowlands the surface bejng fl,at . The lease ha 16 
wells upon it of whi h 14 produce oil and 10 ga , while two as. 
4 and 5, are dry haleR. The records of 15 of the wells show: 



h~\" tee .. \..eqe "'(.'\ 

85 r.). , ~t Sb."'~ so 
100 15 l\""'~ C; t O"e. 

/00 

ISO SO q"e'l S~~\€. 
150 

2JO 

+,5 f l5 ~",\, \.,~,,\ ... ~D 
100 

+~o 5 
fbO 2.0 

f7S 
.4.'1:5 
'1:.'18 
,s I 0 

,-\-+ c3 Coo. \ 
82..Q (l~ S "'" \e 7S0 

800 

WET.JL ECTTONR rr PRI CETON. 

. " 
' .' , -, 
,~:~',;",; ,,,,: ,, ::,~, ,:. :',~; ::~: ,;~. ?,~ 

I I I I I T 
-.'l. . 11 ~ ~ , ' k ,I. -'T. , 
~- ~ I - )/' .... . 111 _ 'J, 'I' -J.::: 
U..: ii\.' - ' " JI, - i: ·ll.-" 
'-21 ."-' 'k-·'7j< ," ' '1' _ J, 
11 -',/' , I ~' <I e -l~ .Jl 'l 
~ '-'-,;,---'! ~ t~ '-, -r~;- .J/ w3: 
.::=- -_. -- : 
'~" 'l' :~.~.:~~.- ~~, ' >:1 ~. l?' ,::," 
~ ~ 

/I 1#1-

--.-

... 

10 ...... 

~85 

50 " 

,': , . , .... . ~ , ', t' ... '. ~~ .: .: . :' .~~ 

100 
:-r -' r.::..r...:=r= 

1050 

~oo ~ ~~~~~~-~~ ~ 
250 --. ----_ .. - - -_._- ---

300 

350 

400 

450 • • ' ,' . ', ' , ' , ' • • J _ ._ 

" , :' . 
soo '. ~. . .~ .. '. ; . , ... 



PROD rrIO~ OF orr, T PRJ ETO. 5 7 

From the above r or ) whi h ar pra ticall th only ones k pt 
in the fields it will be n that operations in the .Princeton oil 
field to th -lose of the year 1906 resulted in 122 producinO' 
well , 44 dr. holes, 11 abandoned pay wells and one well drilling, 
malcin cr a total of 176 wells, 82 of which yi ld gas. The field is 
gradually xtendinO' north in se tion 35 an I ~ t of the outh­
w st wing into ection' 9 and 4. 

THE PROD 'CTIO OF OIL IN THE PRINCETON FIELD. 

'fh oil of the Prin ton field i found in a bluish-gray, sharp 
and oar -grain d sandston. This formation, which is the Huron 
. andstone, imm djat 1. underlyinO' the Mansfield sandstone or 
:1\1ill ton Grit i the sam as that in whi h the Loogootee oil 0 -

-urred 45 miles to the north ast and somewhat similar to th 
as y and Robinson sands 60 miles to the northwest. The latter 

ands however: belong to the Upper Carboniferous rocks. 
The records of the wells in the vicinity of Princeton show a 

han<re in the depth from the surface to the top of the Huron sand­
ton of a little over 30 feet to the mile and a local dip in th 
and from the J. Glaze farm in section 28, White River town hip 

to the Kendle tract in the southwest quarter of section 10 Patoka 
town hip of a little more than three feet to the mile. The ele­
vation of the two locations are the same and the difference in th 
depths running in a southwesterly direction is 20 feet in six miles. 
From th Kendle tract in section 10 to the R. Stormont tract in 
ection 35 the dip in the oil bearing sand is a little over five feet 

to th mile. The average depth to the oil sandstone in the north 
winO' of the field is 856 feet· that of the central portion, 861 feet· 
and in the south wing, 836 feet while the pay oil is gotten at the 
respective avera e depths of 25 20 and 15 feet below the top of 
the sand. ' 

Mu h trouble is experi n d with numerous shales passed 
throuO'h a all of th mare omparativeJy soft and friable and are 
very likely to av. For this r a on rno t of the wells have to be 
ased nearly to the top of the prodl1ctive sand. Th drift in the 

field varie from 100 to 70 feet in .thi knes and a ten-inch driv 
pipe i driven throurrh this. Eight-inch casing is driven to an 
averag depth of 150 feet and jn several cases to 500 feet. This is 
to prot t the bore from tb ravings of the llpper shale depo its 
and the vast amounts of fresh water found jn tb m. Six and a 
quarter inch casin is driven to th O'ritty sbal lying above the 
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productive sand to insure free drillinO'. The above izes of pipe 
an asinO' are used in nearly all the Prin eton w 1] and the 
numb I' of f t u d varies but littl . 

The drillinO' of a well, in luding the buildinO' of a derrick and 
setting up of the machinery; also the ne e ary lay in drilling, 
t ., 0 cupies about ten or twelve day. Aft l' pay oil ha been 

struck the wells are immediately shot, a nitro-gly erine plant oper­
ated by th Her ule Torpedo Company, beina' located on the Mc­

onaha farm near the north wing of the field. The average shot 
for a Princeton well is 100 quarts, u ed in 20-quart torpedoes. The 
ro t of the hot i $1.00 per quart. 

Diffi ult. in pumpin often arise in a new well on account of 
trouble with th su tion cup due to the O'rinding of the loose sand 
torn from its compact state by th shot. The sand grains are 
harp and rather coarse and ut away the packing in the ups 

whi h n s itat their being taken up and l' placed. After a 
well ha b n in use som time the sand is cleaned away and the 
wearing is lessened. The cups are made of leather or canvas, the 
latt l' being' bE'~t adapted to this fi ld. Compani s often have so 
murh trouhle in this l' sp('rt that th v employ men on tantly t 
ke p the rod. lean. A portable derrick i. used by the Ohio Oil 

ompan .. ,,-hi] th others use a block and pulley. 
Th oil of th Prin eton field s ems to be in a pool or bo y of 

porous sandstone at a level of about 50 f et below the urfa e. 
The formation of a deep amty in. th oil produ ina' sand by shoot­
ing with nitro-glycerin au es a flow of oil to it, the oil oming 
from a ommon level in the field. The inflow of the oil through 
e paO'e from the surrounding sandston fill up the hole and part 

of the a ing. 1'hi8 j. pumped down until th paO'e after two 
or thre weeks, a sum a onstant flo\v, produrinO' in the averaO'e 
w 11 even and a half barrels of oil p l' day. For example, in the 
northern ,;rinO' of the field on the l\IIumford lIeir 'leas the periods 
of pumpinO' off the wells are shown in the fart that No.6 and No.1 
ar pump~d ff in thr e and a half hours, No . 2 3 7 and 8 in 
two hour and No.5 in three hour. Thi is O'enerally done in the 
forenoon and th well. ar then left to tand and colle t oil until 
the following morning. If pumped over th above time the cups 
ar likely to be om anded ausing an additional expens . and 
also the oil will roil and turn yellow. Thi. i no doubt u to the 
sulphur rompound'3 in the on, as the hiO'her the per cent. of 
sulphur the more it seems to roil. In most places in this field the 
<1i1 is steam d to I' duce the impurities and sediment to a mini-
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mum. This is done by connectinO' pipes from the boiler of the 
ngin with the bottom of t tank and forcing steam through the 
11 whi h precipitat , the . ulphur and impuriti . Aft r tand­

ing quite a while the edim nt is drawn off from the bottom of th 
tank along with any water that i. pr ent. For a year and a 
half about 70 well in tbe field have been on tant and teady 
producer and have add d wealth to the pock ts of the opera­
tors. 

The oil found in the Prinr.eton field is darker and thi ker than 
that yielded by the Trenton rock. It reO'isters 310 Beaume and 
it, prr ntage of iIluminant is low' th quality being such that 
for a Ion 0- time th Indiana Pip Line ompany paid 35 nts 
1. per barrel for it than for the Trenton lim tone product. On 
Auo-u t 16 1904 the pri e was advanced to the same -fio-ure a 
the Trenton rock oil and until April 27 1906 it sold for the 
same. On that date the price was lowered to 83 cents or ten cents 
low r than Trenton ro k oil. On July 25th it ao-ain fell to 81 

nt and on Auo-ust 1st to 79 cent. From that fi!!Ure it was 
lowered to 74 cents on A ugust 9th· to 69 cents on A ugu t 15th 
and to 64 ents on Auo-ust 25th which price it held to the close 
of the year. This was 21 cents less than was being paid for the 
Tr nton r()ck produ t. Taking both the amount received and tim 
into c n, ideration the averao-e pri e for the year was 771/ 2 cents 
per barrel, a aO'ain t 8 3-5 cents for the Trenton ro k oil. The 
Indiana Pip I.Jin,~ Company operated by the Standard Oil Com­
pany, controls tb output of the field, and bouo-ht all the oil pro­
du ed in 1906 x ept 6036 barreJ. They hav constru ted a load­
ing rack for tank ar on the :ThEIleI' I ase in se tion 2 and from 
thi point lead lin are conne ted to an lease tanks which, in 
turn ar conn t d to th produ ing well a fast as they ar 
finished. 
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The output of the field by month for th years 1904, 1905 and 
1906 i hown in the followin 0' tabl : 

umber of Ban'els of Huron and tone Oil Piped or hipped from the Princeton 
Field in 1904, 1905 and 1906, by }.if onth . 

1904. 1905. 
January ....................... 1,412 4,043 
February ... ... ................ 1,399 3,637 
March ......................... 2,920 5,400 
April ....... . ................. . 1,319 5,262 
May .......................... . 2,047 5,559 
June .......................... . 2,315 4,523 
July .......................... . 2,971 5,569 
Augu t ........................ 2,991 6,296 

eptemb r .. . .................. 3,345 6,141 
October ........................ 3,093 6,865 

ov rober ... ...... ............. 4,554 6,116 
De em bel' ... .. ................. 3,841 5,395 

'l'otnl. · ...... ... ......... ... 2,207 64,806 

1906. 
8,026 
6,127 
7,322 
9,033 
8,463 

10,201 
9,49 
9,429 
9,469 
9,312 
8,294 
8,382 

103,843 

By subtraction the gain ir th fi. ld f r the year 1905 is hown to 
be 32,599 barrels, or a little over 100 per cent.; while the gain in 
1906 wa 39037 barr ls or 60.2 per ent. 

Cost of a P1'oduc'ing TVell in the P1'inceton Field. 

An estimate of the average co t of drilling and fitting up a 
new well in the rin ton field, based on the ost of o. 12 well 
of th Farmer' jl ompan. on the C. Emmerson lease, is a. 
follow: 

Ria or derrick....................................... $300 
Drilling at 65c. per foot ..................... " . . . . .. . 575 
70 feet drive pipe (10 in.) at $1.10. . . . . . . . . . . . . . . . . . . . . 77 
96 feet ca ing (8 in.) at 73c. .. .. .. .. .. .. .. .. .. .. .. .. . 73 
650 feet casing (6* in.) at 41c...... . ... .. ............ 266 
235 feet a ing (4% in.) at 30c........................ 60 
1 500 feet pull rod. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 

50 feet tubing at 12% '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106 
60 feet ucker rod at 3~c. . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 

1,500 feet lead pipe at *c............................ 124 
Pumping outfit ...................................... 12 
Po\ver ........ ..... ................................. 210 
Engine ..... ........ ... . ............................ 600 
Two 2oo-barrel tank ................................. 224 
lucid utnls .......................................... 100 

Total ........................................... $2,80 
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Tlle ill·i ntaI ' ill1uu \ tL 'ost of ne"s '<11'y t a.1lling' aua minor 
,'upplie , rrhc will '0 't about $1,300 1 'S 

a the tank , po", l' 11 U ' \ and power a1' ) in pIa' , and in many 
a e the a ing i pull d and 1'e-used. 

The ame rig or derri k can aL 0 b d, though ther will be-
a 10 s of $12 in tearing it down and r building. It i not ustom­
ar to build a pow r house until thr or four proda ing well , 
hav b en fin] h d on th lea e, but jf not built, an engin an 
boil r for pumpino TIl t be pur ha d f r a h produ tive well 
whi ·h will co t about $350.00. In one 'ase in the Princeton field th 
:lVIonarch Company have in us an entri pow r (th l\1as ot) 
de igned for the pumping of 47 welJ. 'I hot of 'uch a power f 
about $2,500. At the pre nt time the a rag w 11 on a 12-\ eU 
lea in this field co t ab ut $1 500 whi h i vel' n ar th 'o't of 
an oil well in the Indiana Trenton 1'0 k field. 

The Cot of Ope'rating a Lease. 

The ost of operatinO' an oil leas in the Prin 'eton field after 
the production hw b n e tabli hed n d not be mol' than $110 
per month, the salar f the pumper being , 60; the 'ost of the 
fuel \ here gas i lacking about $30 and th ·leaning and l' pair­
ing th 1 tion up , $20. On mo t lea in the field one or more 
well at the lea t have b en found to . i Id uffi ient ga to run 
the power. ~ dozen wells or mor an b op rat d almo t a 
heaply as one, aft l' they have been onne'ted vvith th pow r. 

Where the plant has be n establi hed it will pay to pump a 
low as two or thr well ven if th i Ii i only thr e barrels 
a h day provid d th pri of oil I' majn as onstant a it ha 

the past year. 
An e timat f e p n and in orne from three thre -barrel 

w Ils aft l' dedu tjn O' the royalty of one- ixth is as follow : 

In orne per month: 
225 barre) of oj) 11 t 79c. (pri e in 1906) ............ $177 75 

Salary of pump r. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 60 00 
Co t of c] aning cup. . . . . . . . . . . . . . . . . . . . . . . . .. 20 00 

80 00 

rofi t ...................... . .................. $97 75 

With ix three-barr 1 well on th 1 .a. th in me \ ould be 
$355.50 and the expense $80.00, ant gain of $275.50 per month. 

From the above statement. it will be en that the 0 t of 
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drilling and operating a 1 .. iu the Huron 'andstone field is 
low as that of the Indiana rrrentoll ro·k fi Id. 

A ording to the stat m nt of ,> ral of th p rator in the 
field, it 0 t 45 ent r barr 1 to produce oil on the average 
lease in the Prin eton fi. Id. Whatever is rec i vea above that sum 
i net profit. If the lea e i mall, the 0 t is gr ater in propor­
tion. 

After the well has be n pumped off, to use the terms of the 
op rator, the pumping on that w 11 hould ·ea e, it would be 
an e onomic 10 s to the ma hinery to continue. ne hould be on 
the lookout for overflow of oil, and also guard again t the wa te 
of the volatile part of the petroleum, the natural gas. This has 
in the past ten years been wasted to su h an enormous extent 
that the supply is very nearly exhau ted in the Indiana fields. It 
10 as a fuel both in the field and home is gr atly felt, and a 
willful waste of it is deplored. The Princeton fi ld produces a 
onstant flow of gas and on six of the leases the supply beyond 

the need of fuel for the power, is of sufficient quantity to furnish 
Princeton with an abundance. The remaining lea s have only 
enough to pump their wells. A State law insists upon the cappinO' 
and plugging of the casing in a well, whether it produces gas or 
not, and any negligence of this should be avoided. 

Relations of the Princeton Field to the 'Prenton Rock and Other 
Prod'ucing Fields. 

In another part of this volume it is hown that while so-called 
pools exist in the Trenton rock formation, they are not neces­
sarily conne ted. The same fact may be noted in the Huron sand­
stone and neighboring formati n. '1'he Princeton, Robinson and 
Casey fields are not in any way onnected. The Robinson oil is 
found in a sandstone of th Lower oal 1\1 asure , while the Casey 
oil is found in a still higher formation. either doe the oil at 
Prin eton have anything to do with the '1're ton 1'0 k oil. The 
top of Trenton in Gibson County win be found t approximately 
1,600 feet below sea level which will make it about 2 100 feet 
below the surf a e. The oil at Princeton does not orne from th 
Trenton rock but from a hale or limestone either above or be­
low the sandstone in which it is found. The IIuron andston 
forms a porou b d or I' I' oil' for the oil from the n arb pro­
du ing strata, and thi field, like those of Robin on and '1asey, 
is m rely a pool with limits yet to be found. 
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The Oil Map. 

'lhe a l 'ompanyillg map of the Prin 'ctOll oil field embraces 72 
'qual' mile of portion of Patoka, \tVhite River, Montgomer. 
and W hington townships. It is made on a large s ale in order 
that lea es and tracts may be located in the vicinity of the activ 
field. 

l?utw'e Drilling. 

everal att mpt have been made to drill to 'Irenton 1'0 k, but 
all have been failure , du to the xp nse atta hed and the cav­
ing of the strata pa d throu;h. 'rhi faIt, along with the nar­
row limits of th Ii ld indicate its infancy, an a great deal may be 
brought to light by a more thorough and y tematic search for 
oil in this territory. '1h fa t that will' a'h a depth of 1,000 
feet and more in this territory do s not indicate a lack of oil. 
While there i nothing to indi ate oil in 'rr nton rock, there is 
nothing to how that it is absent, and it is not impo ible that oil 
in omm rcial quantiti may b found pre ent in pockets in that 
formation. 

Attempt north and outh of the pr nt field have re ulted 
in a failure to locate oil, while east and west the territory is prac­
ti ally untried. The trend of th field would indicat a north­
we tern cour e from Prin ton and but ty 0 bore oppo e a south­
ea terly our , both of v hieh "er put down at a tim when but 
little was known of th natur of the oil baring tratn.. This, 
along with the territor ea. t f Prin eton i unprvven, and there 
xi t a hance of de lopment that ma prove a aluabe ad~ 

dition to the present narrow limits of the field. 
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ANNUAL REPORT OF THE STATE NATURAL 
GAS SUPERVISOR. 

OFFICE OF THE 'l'A'l'E G SUPERVI OR, 

MARIO INDIAN A, FEB. 1, 1907. 

P1'Of. W. S. Blatchley, State Geologist: 
SIR- I have the honor to ubmit to you h rewith my fourth an­

nual r port as State Gas Hupervisor for the year 1906, the same 
being the fifteenth report from this department. In former re­
ports I have endeavored to call your attention to certain condi­
tion whi h were sure to result in injury to the gas field. This re­
port ron t nece arily be along the same line as the others. How­
ever I will endeavor to eliminate such matter as may be considered 
of little or no importance at this time. 

I trust that this report will receive. our approval and the ap­
proval of those who, from their interest and experience in the 
ga field are in a position to judge th same. 

BRYCE A. KINNEY, 

State Natural Gas Supervisor. 

(595) 
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The int re t of the publi and 01 che lllen who produce the 
natural gas in the State of Indiana has been centered in that part 
of the exj tina' law which gov rns the plugging of abandoned wells 
and the pumping of gas from wells that continue to produce. To 
one who has made a study of conditions as they exist at the present 
time it i no surprise that such is the case. I have attempted in 
former reports to set out the danger that onfront the produ er 
of ga in this State, and also the dangers that confront those who 
look upon it ac. a luxury and have reason to d ire that our re-
our e be hu banded to the greatest pos ible extent. I have been 

a tu::tt d in this by a desire to prot ct this industry for the benefit 
of the people of the State. 

orporate wealth at times pay little heed to the future wel­
far of thi indu try and . eem.s to be only intere ted in an io­
cr a e of dividends for the present, relying upon other fields to 
furnish equal opportunities for investment, in the event that our 
field hould be rendered non-productive. Individual who are 
int rested in the drillinO' of wells only as a speculative propo ition 
and who. x ept in th ev nt th y honld be sucre .. fn1 in thei.r 
earch that th. are prosecuting for the discovery of g pay 

littl attention to the wells that they have drilled in the ev nt that 
uch wells are failnres. H n e this office is compelled to k ep on­

tinually n th lookout for abandoned wells that have not been 
properly pluO'ged. It is not my desire to 10dO'e a general om­
plaint against all of the produ ers in the State of Indiana be-
ause such a complaint would be most unfair. Many of the pro­

ducer have assisted me in the discharge of my duties in every pos­
sible way but there are others who have sought to raise such 
obstructions as they could: and have even gone sO far as to at­
tempt to create a sentiment against the office, doubtle s hoping 
that such sentiment would result in its abolitjon. 

Without any reo'ard for the individual welfare of anyone con­
nected with the offi e, I wish to say that its importance will ease 
to exist only when the gas industry is a thing of tho past. And 
even at that period this office is the only source throuO'h whi h the 
people may be reached who are trying to avoid the law in regard 

(597) 
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to plugo'ing abandoned w lIs. The object of some who have mani­
f t d a willino'l1css to aboli h the office ha be 0, doubtle 1 a 
d ir on th ir part to hav our tate observe, as far as possible 
rul f onomy in it, eli . bursement . Such an object i doubtle 
m t prai. worth in the v nt that this offi e is of no b n fit to the 
p pI f ur tate. Oth r how v l' have doubtl been con­
tI' 11 d olel, b: ad. i1' on their part to r move all ob ta 'le from 
th ir "a that th y may quickly drain this produ t from our tate 
and ther aft I' I ave it citiz ns to sub titute in the pIa of gas 
su h fuel as th y may be able to se ure. For tho e who hay an 
hon t de ire to do all th an for the inter t of the people and 
hav oppo ed this office, I have no word of c n nre. An inve tlerR­
tion will doubtless rev al to them the error und l' whi h th have 
1 n laborin~" but f r tho e ,. hos motiv i. a d ir for p rsonal 
O'ain without any reO'ard for the interests of the pol of th 
Stat," d ire to say that th effort of thi office will be di­
l' ct 1 against them when their practice are su h a to thr aten 
an indu. tr) of su h importan e to the people of this State. 

In on f the former I' ports from thi office it was prophe ied 
tha the exi t n e of a in this State would b of hort duration. 

ueh a prophe y was p rhaps well found d, being ba ed upon 
ondition that xi ted at that time. A doz n pumpinO' tation 

were in operation. sixt, million fe t of gas bein er tran ported fr m 
the State daily. Thi pra ti e was ,ontinued until the upply wa. 
exhausted to u h an extent that it wa nece sary to apply a troner 
uction to these wells in order to make them productiv. For a 

time we had law in force in this Stat prohibiting the employment 
of an, artifi ial m an for the purpo e of in reasing the flow of 
era. from th well. Tbj of course, prohibited the orporation 
that had install d pumping tation from using th pow l' of u­
tion to in rae their produ tion. About four y aI'S aer thi law 
was rep aledo The aerricultural int rests of thi State in onv ntion 
a sembI d hay unanimou.l pl'ote ted aerainst the u of pump. 
and have manif ted li atisfa tion with the l' peal of th pumpiner 
law by draftin er re o]ut] n a king that a imilar law be re-en­
acted. 

In a imilar mann l' th agri ultural interests hav asked that 
a plug ing law b ena t d wher by the inspe tor will be able to 
p r onall;vnperintend the plugginer of all w lls throuD'hout th 

tate. 1'hc l:'twin forre at the pre nt timE' is n t eff tiv for th 
I' ason that th up rvi I' ha n mean. f a (' l'tainiuO' when 
abandoned wells are to be plugO'ed. Junk dealers op ratinO" 
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Lhroughout the (tat hav pUl' 'ha . 'd the old i1' n in abandoned 
w 11 , an 1 upon dra\' iug th lllat rial fro111 th \\ ,11 ' th y arc 
left without an attention whatev r. 'l'lley pay a tipulated amount 
for thes abandoned, 11 and the form r owner of the wells take 
the po ition that th yare reli ved from all re ponsibility, and as 
oon a th drive pipe is pulled from the well the supervisor has no 

mean of as rtainin 0' " hether or not the well ha b n properly 
plugg d or plugg d at all. Thi pra ·tice and the pra -ti e of using 
pump ha r ulted in th onditions that now xi t in the ga 
field. Where pumping station ha e b n abandoned for two 
rear and where the territory ha not materiaIl~ uffer d from 

the introduction of fr h water, the pres ure i returning al 0 
the volum proving on hlSively that with proper attention th 
Trenton r k fi ld will pI' duce O'a for ome time to ome. 

Man people who hav eli redit d th ne ity for a up r· 
isor in thO Stat ha 'ited the Penn yl ania and W t Virgini 

fields, giving the ame a a pre edent to be followed in our tat 
'laiminO' that both of these field ~ -ontinue to produ O'a, yet 

n ith r ta e ha a up rvi or. Su h an argum nt i falla iOllS for 
the r a on that th formation here productive i altogether iff I' nt 
from th formation f ither of tho e fields . The T have what i 
-aIled a po ket formation with no onnection what v I' betw n 
the various po ket·. Th e po ket being distinct and i olated, ar 
not cffe ted by th introdu ·tion of fresh water into the adjoininO' 
po kets. In thi State, whil the formation may differ in poro ity 

t there is an established conne tion throughout the entire field. 
as demonstrated b.· our developm nt, and the damaO' done by th 
introdu tion of fresh wat r into the a bearing rock at one 10-
ality an only be mea ured after th de truction ha been mo t 
omplete. The xp rien e of thi office ha taught us that pro· 

ducin wells are ffe ted b. the abandoned w lis that have been 
improp rly plugged or not plugged at all whj hare 10 ated ev ral 
mHes away. With all the foreO'oinO' fa t. at our ommand w 

fail to e why the p ople should not be warn and take such 
a tion as will mat rialJy a , i t this offi e a xperien ha taught 
the p opl living in differ nt 10 alitie wh re pumpinO' tation 
have xi ted wh r well. hav . not b n prop rly pluO'g d, and wher 
the law ould not lay it hand, on ueh violators that th volum 
of ga ha . t adil . d r a. n(,h . t p. honld b tak n to pre-
erve thi fu 1 and to mpower the snpervisor to ee that it 1. don 

a cording to law. 
One O'reat diffi u1ty j, that pipe that were u 1 in th first 
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\\' 'Hs ""1' llCW, also tlw pip' lill'S. ~ow, of (;our!:l, -ollStant use 
ha worn them out. ~specially ill old fields the supervisor finds 
thi to be the -a e. Throughout the field and in ities an towns 
they are now and always ha e been very careful that the lines are 
k pt in th be t po sible condition, and the loss of life and property 
i light in compari. on to th number of people u ing ga . 

This office has received numerous I' quests Ior information as 
to how gas and oil wells were drilled. I am pleased to tate that for 
twent year 1 have been in clo e touch with the oil and ga 
fi Ids in the Unit d tates and have had pra ·tie 1 exp ri nee, hi h 
i , without a doubt, the be t teach r. SU'h exp rience is a gr at 
advantage to me in my present po ition a kn wing the practice 
of the gas and oil men, it is not hard to loeate the trouble. 

The gas or oil man when he starts in the businesi:) leases his land 
where he thinks it most profitable to himself. It is -ustomary 
to give the farmer $100 per year for each gas well drilled on his 
farm, if gas is found in paying quantlties, and also gas for the 
tenants on the farm, which is equal to $200 per year. If he fail 
to find gas and gets oil, the farmer receives one-eighth of the gross 
production of oil produced from his farm. Sometimes he gets one-
ixth and rarely one-fourth, but this is not the rule, as the oil men 

take all the chances. 
In the gas belt th well will cost him $1,200.00 at least, and from 

that to 3,500.00 per well, owing to the amount of pipe and labor 
requir d. In thi belt the amount of pipe used is not 0 great a 
in outhern Indiana. 

When the derri k i ompl ted and the drilling tools ready to 
work there are two ill n on the ,. hilt 01' tow 1', as termed in the oil 
ountry .. rrhe e men ar the driller and tool dr er. ').111 driller 

drill the hole and is uppo d to be at hi po t at all time , as any 
little accid nt in his ab ence would I' ult in po ibly plugging and 
abandoning the wp,ll. A man has to hav xperien e to be a suc-

es ful drill r. The tool dre, SCI' works with th drill I' a do s the 
fir man with the engineer. 11e keep, the boiler teamed, th dril~ 
ling tool in drilling ondition and i a general roustabout. 

As soon a the hole i turted the ight-in h pipe is started and 
forced by driving with the drilling stem which weighs a ton. 'rhe. 
drill and br ak the way and then drive until tb lim ton i 
rea· hed \"hi 'h m an four bundr d f et at tim . '1'he mo t dim­
e lit ta k the driller ha i in landino· tbiR tring of pipe · on thi 
r k for if he drives this pipe into the 1'0 k the bottom will '01_ 

lap e and the pipe must be pulled and put in new in it place. 
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H has next to 0'0 throuO'h this limestone, which is full of fresh 
water and is v ry hard drminD'. bout fifty feet in one tower 
of twelve hours j, on idered good prOD'ress. When this lime-
tone is finished the casinO' that shuts off all fr sh water from it 

i set in, not driven, and the large eight-inch tools are chanO'ed 
to smaller ones, 61j being the regular size. They then drill through 
what the oil men term the shale, which is quite soft, and they an 
often drill 150 feet in tw lve hOllrs. This part of the bore i dry, 
o that the driller pours water in the hole to mix his drillin 0 the 

drill will work. As he reaches the bottom of thi so- alled shale 
he penetrate th rrr nton limestone, or oil and a -b aring rock. 
He measures thp length of the hole from the top to the Trenton 
so as to keep a r ('ord of the well as it materially helps in future 
work. Then he pro eeds to feel his way into the Trenton. If he 
1. after ga , when h think" be has gone into the ro k far nough 
and j afraid of alt wat 1', he stops and if the w 11 ne . to be tor­
p doed it is done with su h an amount of nitro-gly rine as is 
ne e ary. If not, it is allowed to flow naturally throuO'h the tub­
inO' or asinO', and if the pressure is so great a to ndanger the 
pipe b inO' blown out of th E'arth anchor are used to prevent it. 

Ther are hundreds of men working daily at drilling in thi 
State. They are paid good wages the drillers re eiving $4.00 
per day and the tool dr s er $3.00. One crew oes to work at 
tw Ive midnight and the other at noon. This custom was begun 
in the early days and hag never been changed. If a man gets into 
the oil or a busine s it is seldom he cares for any other life. It 
1. a biO' amble' if he win h is independ nt and if he fails he lives 
in hope of findin the" 0' Iden fluid" next time. 

THE NEW FIELD. 

'1'he condition of the ga field icon tantly hanging. They are 
rillinO' in th heart of old territory and findinO' fair wells. In 

Ja. County pe ially the gas pre ure h increased from 70 to 
]45 pounds and 145 pound. i the averaO'e rock pre sure of the 
field. In that county there are wen that ar running as high as 
thre hundred pounds, but there are not many of the e. 

In :Madison County. where the field was con idered exhausted 
three year aO'o th gas in orne 10 aliti s i better now than it 
was ]a t y ar and it was better la t year than the year previous, 
o it i steadily increasinO'. 

In Delaware County they are pumping a number of old gas 
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wells now a.ftel' g ttin tb water from them, and the re ult ar 
very profitabl. Th O'a ' ther in pIa i now b tter than it ha 
been for v ral , r ar. , 

In Grant County th rare tw pumping stations, on north of 
pland and on ast of Fairmount. 'rh tations have h ld 

th output d \ n in rant ount. more than anythinO' el . 'rh 
O'a uppl. in farion in umm rand falJ wa b tter thi aI' 
than la t for th I' a. on that the people ar takin f 
the \ 11 and n t 1: in it . -'xtravao'antly a the. lid wh n o'a.' 

o plentiful. 
in 1 t y ar' r p rt ga ha b ,n found in mall quantiti . 

in Vigo and ulli an ounti. nl a few t t, ells w re drilled 
in each county but ga wa fmmd in ea h, 11 and at th pre ent 
time th r ar at lea t a doz n well b inO' drilled b tw n P ters­
burO' and T rre Haute for gao and the 01 I' o'a an il men fe 1 
ertain that the ar goinO' to . trike a good field in outh rn Indi-

ana. P ter burO' for a f w year. had the O'reat st 1'0 k pr . -
ure in the tat an T 1'1' Haute ha I the gr ate toil w 11 O'a.· 

m n pre ume tbat th I' mn t b O'a omewhere b tween th se two 
p in . Prin ton in Gibs n ounty tlll ha O'as sufficient to run 
their oil w llsl and it i . till bing 1: d t , om It nt in the town. 

A ry O'ood a field ha b n. tru k ju. t aero s th Waba 11 
Riv r from Vin nne and ullivaD in 111i110; . and oil and ga m n 
aT lea inO' ev rythinO' on th Indiana id in the hop of findinO' ga 
whi h in all probabality the. will. In th la t ix m 11th. the oil 
andO'as m n have lea d two hundr d thou and arb tween 
P t 1'sburO' and th Ohio Riv r in t11 hop of findin o' 0'3S but no 
drillinO' ha t b n don. n', ell wa 11'ill d n ar al m 1ndi-

There ar ral pumpiDO' . tati D. in Indiana U. f r tran -
Th . tations are 10 at d a t f Fairmount. 1) rth of 

pland n rth of P rlcin ville, and n ar Hartford ity. Ri hm nd, 
I' entown. The hi go a. o. i opel'atinO' th 

Fairmount tatioD. a1 the Greentmvn tatio11' an i the IIuntinO'­
tOD LiO'ht & Fu 1. o. th on at pland. Tb P rkin vill ,tation 
i p rat by the Ft. Wayne Gao. th on at Ri hmond by the 
Ri hmond Valley Ga. o. l\1any '" 11 have been drilled in th 
immediat vi inity of 1'1w. pnmping station. with r ir re ults. 
At Gr entown all 1-h gao well. ar0 h ing pllmpe 1 for th pn1'pos 
f ttinD' h wat r out of th e w 11. an 1 . uring tll ga, . Th i 

ltat and to hi aO'. Th 
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pland to 
JiD with 

Marion jusino' ga fr m th .iVIarioll a ··ompan' lin s, but 
it i natural pr ur , th r . b iug no pumping tation to help 
the upply. Montp li I' lvr un ie and lIartford it, ar having the 
same xp rien e a. ([arion th l' bing n pumpino·. taiions con­
nected wi h th mains and the p ople are now be,;innin 0' t believ 
that the life of the g and oil fi ld will be mu h longer if every 
pumping station were di mantl d. A said last year in our report, 
it not onl in rea es the flow from the well but it draws the water 
up through th oil and ga -bearing rock and injures the ro k, thus 
Ie ening the life of the field. 

Sin e last year's report the IJafayette Gas o. has practically 
gone out of business. The Indiana & Ohio onsolidated atural 
Gas Co. whi h had a big pumping station at Red Ke for trans­
porting gas to hio town ha also cea d operation. The Ft. 
Wayne Ga o. is doing very littl busin . at th pI' ent time 
and will prob bly be out of bu. ine thO ear. Sin e th as has 
be orne 0 low that there i not uffi ient amount t pump to larg r 
citie' th e pumping tations are b ina' dismantled and th peopl 
who live in the immediate vieinity f 1 that the field i reviving 
and th gas pressure i stron O'er than it was a year ago. The 
Indiana & Ohio atural . ha. tak n up their pip line from 
Red Key and the surroundin,; field in the past ear and old it for 
junk. . 

There has been one great evil prac i d in the oil and gas field 
and that i the ne Ie t of properly plu O'in the oil and gas w lis. 
It has be n a very hard ta k for the up Tvi or and hi a sistants 
to atch any of th violator ', as they do not have to report th 
pluO'gin o' of the w 11 at thi offi until after th deed ha been 
done, and th onl means hat this offi ha of riDding out is 
through th farmers or omeone who i di int r ted in the work. 
Every fi ld jn the tate is affected by th water from old wells 
and if this evil is not remedied, before two ears ther will be 
no more ga or oil found b au e it will b impo ible to em au t 
the water. Lea e that w r proc1u ·ing pI nt of gas up to one year 
ago are now out of busine on ac Olmt of the frh water rea hing 
the ro Ie from old abandon d well. and v n th farmer are com­
plaining of tasting alt wat l' ill th i1' wat r \V 1] , \\ hi h O'oes to 
how that the w 11 are teamly filliuO' up th alt \' at r oming to 

the fresh water lev 1 and mixing up -vvjth the fr sh water and travel-
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ing through the fre h water and gravel for an unlimited number of 
miles. 

At Greenfield the Bouthern Inilialla <.:tas Go., whieh ha been 
supplying that e;ity and the urrounJing towns, is still p:oodueing 
a fair luantity of gas. 'Ihis same company is also upplying 
Bbelbyvilie with natural ga '. 1'bere are t\; 0 e mpanie in Shelby-

i11e, the other one being the Bhelbyville Natural Gas Company. 
'rhey are forcing the ga into tbe city by the use of pump , and 
at the present time are getting their gas from in and around Wil­
kinson and hirley. There arc many complaints from the farmer 
in that vicinity, some of wbom have come to this office protesting 
against the damage the pumping stations are doing to the '1 renton 
rock. These two companies have drilleu in the neighborhood of 
fifty \i ell in the pa t year, and expect, as I under tand, to drill 
about the same number this year. 'rhe Richmond Natural <.:tas 

o. drilled about the same number of wells and by the use of a 
pumping station are supplying the city of Richmond. 

The largest gas well in the State at the present time is in Jay 
County, six mil s from Union City. It is known as the Riley Allen 
, ell and has a roek pressure of 315 pounds to the square inch and a 
volume of thre million feet. 1 he towns throughout Jay County, 
excepting Red Key and Dunkirk in the south western part, are ha -
ing a better upply of gas than for several years. The reason 
that Red Key and Dunkjrk are so unfortunate a to not have the 
natural product at this time is that the big pumping statio:q owned 
by the Indiana & Ohio Consolidated Natural Gas 0., which was 
in operation within one mile of Red Key for the past ten or twelve 
year, drew millions of fe t of gas from thi 10 ality and exhausted 
the field for se ral mile around. 

The history of the Petersburg field from the time the Jumbo 
well wa drill d in 1 97, prove without a doubt that the wells in 
Lhi field have been negle -ted in regard to plugging them properly. 
In the first place the old iron in the well was alloweci to become 
unsafe, the pipe being perforated and allowing the fre h water to 
penetrate to th oil an gas bearino' 1'o'k from the upper trata. 
l\1any of these wells were improperly plugged and the pipe drawn 
from them and the result is that th yare now uffe1'ing from f1' h 
water in the oil bearing rock. A well that wa drilled on the Lamb 
farm, N. E. quarter of Sec. 27, ,Va hingion township wa drowned 
out by the fresh and salt wat r art; t\ nty feet in the rock but 
drilling was ontillu d to about 90 feet in the 1'0 k in the hope of 
finding gas or oil and a. ing off this fre h ~ ater that wa found 
in the upper trata but nothing was found at that depth. 
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11 of the so-called gas wells in the vicinit of Peter burg are 
dead with the exception of one, whi h merely supplies enough aa 
to run half a dozen fire in one house. During the la t year only 
one well wa put down, and that was on the L. Lamb farm, a 
mentioned above. It was practically a dry hole, showing no gas 
and a little oil at th top of the and "vh~ch was immediately 
drowned out by fresh and salt water. 'rhe well was completea 
about Nov. 10, 1906: and was abandon d Nov. 16. 1906. The recorn 
of the well shows: 

Feet. 
rive pipe (10 in.) ............................. ..... ,. 103 

"a ing ( in.) ..... .. ..... . .......................... , 672 
asing «(;14 in.) ....... .. ......... .... .. .. . .. ..... .... 1.072 

Top of sand ... . ......... . ....... . . .. .. . ..... .. ...... . 1,lG4 . 
Total depth ... . .. . ....... . ........ .... ...... .. .. ..... . 1 255 

It is plugged. 
The old Jumbo well put down ~1ar h 'dO, 1897,' on the Shafer 

tra t in Wa hington township. It is claimed that at one time it 
wed th normous ro k pr ure of 575 paUll . It ran even 

year and wa abandoned hree year ago, due to the drownin8' 
out by water. It wa fir t Grill d with the follo inD' re ord fo1-

.1 'IV 1 by a d pth of fourt en f et later. 
Feet. 

Drive pipe ........................... .... ............ 45 
a ing (5% in.) ... . ... .............. . ................ 1070 

Top of sand .. . ....... . ............................... 1,16 
Total ............................. ...... ...... ........ 1163 

This well wa the first in the field and wa th mo t ucce fnl. 
The following i the log of same: 

Log ot ,Jumbo 'Wen at P eter8btt1'g,. l'IIdia17a, D1'1lled in 1897. 

Feet. Feet. 
1. lay, . and and clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 37 37 
2. Blue and yelIo\y lime tOll ................. . ......... 11 48 
3. Slate and oal.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 13 61 
4. hale.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 49 110 
5. Hard 1'0 k ..... ... ................................. 1 111 
G. 4 IJ5 
7. 0 145 

'oal .......... ... .............. ... ................. 2 147 
hale ..... ... .. .... : . . ... ............... .. ........ . 23 170 

10. IIard . andstone .............. . . .... ................ 3 173 
1J. andy hnle ..... . ....... . ... .... . ................. 7 1 0 
32. COllllllon hale ... ................................... 35 215 
J . . annel oal or late with t1' ak of fir -cl< y. . . . . . . . .. 10 22-
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14. hale 
15. Limestone .. ... ................................... . 

11'eel. 
40 

16. Hard Randy . hnl ...... . .. . . ..... . .... .. ............ 32 
17. Streak of lime ton and bale... . ............... .... 15 
1. Shale ...................... .... .. ........ . . ... . .... 60 
J.. Rock and coal. .......... . .. " ............... . ..... , . 5 
_0. Dark and light . hal ... .. ........................... 44 
21. 'treak of lim tOll .... .. .......... . . ... . .......... 202 
22. andy Jim tone ................................... 51 
23. White and tone. bearinrr salt . . . . . . . . . . . . . . . . . . . . . . .. 21 
24. hale. ... . .... .. .. . . .. . . .. .... .. .. ...... .... .. .. .. . 8 
25. White and tone . . ......... ..... .. .. ... ....... ..... 45 
26. Black hale ........................................ 24 
27. White hale .............. . ... ... ......... .......... 20 
2 . Black shale ... .. ....... ..... ....... .......... . . .... 17 
29. Hard limestone .. . ......... . .. ... ... ................ 4 
30. Blue limeston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 14 
31. Dark shale .. . .... ...... . .. . ............... .. .... . . 18 
32. Light shale ........... . ... ..... .... .. ...... . .. .... . 8 
33. Limestone and late ... .. ....... ... ................. 24 
34. Lime tone . . . . ...................................... 30 
35. Slate .............. . ... ........ .. ........ . . ...... .. 7 
36. Hard andstone ............ .. .. ...... .... ..... . .... 7 
(At thi depth a trong tl w of Blue Li k water was struck.) 
37. Shale ......... ... ..... ...... ... . . . . ..... ... . .. ..... 2 
38. Hard sand tone .. ... .......... ...... ..... ..... .. . .. 9 
39. Limestone ..... .. . .... . .. ............... .. . . ........ :15 
40. Shale.... ... . . . . ........ .. .... .. . .................. 5 
41. Lime tone . . ... . ..... . ... .. . .. . .... .. . . . . .......... 7 
42. Red marl and slate...... ..... ... ................... ....3 
43. tl'eaks of limestone and shale . . . . . . . . . . . . . . . . . . . . . . . 18 
44. Limestone . . . .. .. ........................ ....... . . .. 19 
45. Drab hale ........... .... . . .. ... .... . . . ............ 13 
46. R d marl ..... . .. . . . .. ... ...... ...... .. . ... ... . . ... 6 
47. ._hale ......................... . .................... 20 
48. Streak of lime tone and hale...... ................. 21 
49. Lime tone ....... ..... ... .... . .... ..... .. . ... ..... .. 2-1 
50. Bia k hale .................. . ...... .. . .... . . ..... . 7 

Peel. 
265 
268 
300 
315 
375 
380 
424 
626 
677 
708 
716 
761 
785 

05 
822 
826 
840 
858 
866 
890 
920 
927 
934 

936 
945 
980 
9 5 
992 

1015 
1033 
1052 
1065 
1071 
1091 
1112 
1136 
1143 

5l. Hard andy roc]{. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1144 
52. Black hale .. . . . .................... .... ........... 17 1161 

On the same tract of land just west of th Fair grounds, 1,000 
feet south of the above well, a fairly good t:;a well" as truck. 
It wa drilled to a depth of 1,170 feet, th top of the and beinO' 
found at 1,160 feet. It was compJ. ted Oct. 16 1902, and has been 
abandoned. 

Just northw st of the Turnbo well at the edge of town on th 
main tr t of P t rsburg a well wa drilled to the depth of 1,197 
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feet. '1here weI' even f et f and in which a fair show of oil 
wa r ceived p rhaps the large t in the vi inity. '1 he output wa 
approximat I four barr I. It is abandon d lik the others. Com­
pI t d 0 ,t. 7) 1 98. 

In the southw t quart r of e tion 27 Washington tOvvnship 
n th J. t Burg I' tra taw 11 known as the Stafford well was 

drill d in 1904. hO\ving of oil and O'a '\ c found th oil b -
ing had at 1 ] f t and th gas at 1 015 feet. tI was abandoned 
a th pa, wa liO'ht and th ga weak until re ently, when ga wa 
found to flow from the well. It was secured and is used in a fev., 
11 arby ho . It i the onl) on that at this time furnishe 0' • 

for u . Comp] t d December, 1905. 
In th south a t quarter of section 13, Washington township, on 

the J a ob Shandy farm, a well was drilled to 1,205 feet to the bla k 
lime or shale. It was ompletely dry and "vas void of a trace of 
and. ompleted Feb. 18 1898. 

Four mil northea t of Petersburg, on the H. Rogers tract near 
Rog r tation. north a t quarter of e tion 7 Washington town­
hip, wa an oil wen of two barre] pay. It wa drill d to a depth 

of 1,020 fe t but wa abandoned at an early dat . ompleteo 
June 1 98. 

On tb J one tra north a t quarter section 34, Washington 
township a well compi t 1. dry and without a showing of sand 
was put down 1 208 f t in depth. Completed August, 1899, 

On the ~"air Grounds tract, south of Petersburg, a well was 
drilled 1,170 feet de p. The sand wa otten at 1160 feet and the 
hole filled up with water soon after it was drilled causing its 
abandonment. There was no oil pI' ent and but a maO'er showing 
of ga. Completed in November, 1902. 

On the Gra, bill tra t, northeast quarter of section 34, Wash­
inO'ton town hip just outh of the Fair Grounds a practically 
dry hole was se ured with the same drilling depth as the abov 
well. Compl t d in Augnst 1905. Th total number of wells in 
th vi inity j eleven all abandoned ex ept the Stafford well and 
the one unpluO'ged. The average drive pipe depth i from 30 to 
105 f t. Salt wat I' is found from 500 t.o 580 feet oil at 1,160-
1 197 and sand at the average depth of 1 160 feet. A glass factor, 
was the main cause of the d rae in pI' ure of ga. It wa: 
Imown a the J. D. Cart I' Glass "'1 0 . 
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TWENTY-EIGHTH ANNUAL REPORT ~OF THE 
INSPECTOR OF MINES FOR THE 

STATE OF INDIANA. 

This rep rt in -ludes th foll wing general ubjects, viz : 

General Re iew of th ioal Industry for 1906. 
Recommended Legislation. 
Labor. 
:Mine A cid nt and. tab ti s. 

These ubject are arranged under different head and treated 
in a manner such as we think will cover all information that i 
desirable and of public inter st. In the review of coal industry 
\ e treat as fully as po sible all of the condition oOV rning the 
tra e during the year, including market demands and railroad 

rviee. 
Under recommended legi -lation we advise certain e;hange in the 

pre ent mining laws, also su -h new laws as we think hould b 
enacted. Under the head of labor we indude strikes, Terre lIaut) 
and Brazil Agreement and all other onditions relating to labor. 
Under tat' ti s, tubl are given showing the number of ton of 
various grade of oal produced, the block and bituminous coal 
eaeh hown separately, ton shipped outside the Stat and ton 
consumed in the State, wages paid, number of mine employ 
days worked, number of kegs of p wder used, number of mule 
average wage tables, omparative tables of production of wage 
table of new and abandone 1 mines. Under the head of mine a . 
·idents we exhibit in various tables the number of fatal, eriou 
and minor accidents, the au -. th reof, age and 0 upation of 
persons killed and the number of dependent left at ea h death 
a table showing the numb I' of tons of coal produ ed for ach 
death a compared with former years and ac idents to mine prop­
erty. There are included in this report the following additional 
tables, viz.: tables treating on mine xplosions, table showing the 
O'eological number of oal seam mined at each mine in the State and 
a table showing the name of the different coal carrying railroads 
tonnage transported. It is with profound regret we recor I the 
death of Assi tant Inspector Andrew Dodds, occurring December 
25th, after a protracted illnes extending from early in April. He 

(611) 
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was appointed i tant III pe ·tor of lVIines lVlarch 11, 1901, which 
po ition he fill d until the time of hi death. His in p tion work 
tati ti al nd other r p rt were eminently ati factor. not onl, 

to this offi e but to all parties on erned. nil'. Dodds ntered th 
lll1n in otland when but a boy and miO'rated to m ri a wh11 

t a young man. He wa ixty-five year. of age and ha pent 
more than half a ntury in the mines of thi ountry and ot­
land; 11 had rv d in all of the various apa iti in and about 
mine and hi 1m, ledg a quired durina' all the years of x­
p ri n I' n lered him a valuabl i tant to this department. 
lr. Robert M:. Iring of ayuga, Vermillion County was ap­

pointed lHr . odds' succ or e emb l' 26. His work in onn c­
tion with the office has be n ntir ly ati fa tory. 

The following. ummar. ('ontain mo. t of th important total for 
the ear: 

MM\RY. 

"'umb r of I al R.rrying· l'ailnmc1 ( 
Number of trnfIi onne '0 l1fo; ttl oal roads bay witb otll l' 

railroad 

6 
18 
14 
14 

151 
umber of n w (; ell ('owp<lllies organiz ]...... .. ............ 7 

' umber f blo k onl min ....... . ....... . ............ . ..... 35 
Numb r of bituminous min .. .................. .... ........ 175 
Number of u w blo'k . aJ lUine p 11 d........... . . . . . . . . . . 3 
lumber f n w bitumiuous mine 011 II el. . . . . . . . . . . . . . . . . . . . 10 
Tumb r of liine banging hand. . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

Numb r f bitumin u min abandon d . . . . . . . . . . . . . . . . . . . . . 8 
UlUU r f abfmeloned nline. in blo k oal fi ld. . . . . . . . . . . . . . . 3 

lumb r of I tric bain macllin min .... . ................ 57 

umber of in ide drty and montlll)' III n employ el ............ . 
Total number of mine employ . .... ..... . ............ .... .. . 
Number of mule u eel ..................................... . 
Numb r f k g of powd r u d ........................... .. 
Total numb l' of das the min ha, eben p rat d ......... . 
·umb r of ton of lland-rnio d block al ( r oin ) ....... . 

r umb r of tn' of band-min d blo k (' 31 (run-of-mine) ...... . 
Totnl nnmh r f hand-Olin d IJlo k . al ..................... . 

13 
70 

140 
210 

9,343 
7 

,610 
1,830 

19,562 
1467 

427,0 .. 5 
2 ,632 

113,241 
26 90 

641727 
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wnber of tons machine-mined block coal (lump) ........... . 
Nuwber of tons machine-mined block coal (screeniugs) ..... .. . 
Total tons m achinc-mincd block coal ............. .. ......... . 
Total tons oC all kinds of block coal ... . ............. . .... ... . 
Number of tons haud-mined bituminous coal (lump) ......... . 
Numllcr of ton. haud-mincd bituminous coal (screenings) .... . 
Numbcr of tons haud-mined rUll-oi·m ine bituminous coa l . .... . 
'l'otal numbcr of tons hand-m iued bitumiuous coa l. .......... . 
Jliull1l)cr of ton· machine·mined bituminou coal (lump) ...... . 
JliullliJer of ton. machinc-millcd lJilUlllillous onl (·cr eeni llgs) .. 
Numbcr of tOllS Illtlchinc-lllined run-of-Illine bituminous ·onl .. . 
Totnl numbcr of tons maehiue-luined bitulllinous coa l. ....... . 
Total number oC bituminous coa l. ............... . .... ...... . 
Total tous of all kinds of coal 11l"oduced ............ . ........ . 
Number of tous of coa l shipped outside the State .. . . . ... .. .. . 
Number of ton.· coa l consuwcd nt bowe markets ....... . ..... . 
Total wages paid to block coal miners ...................... . . 
'l'otal wages paid to inside dny alld llIonthly IIlCll at blo('k coa l 
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89,716 
15,227 

104,943 
746,670 

1,997,135 
1,240,808 
3,33:3,890 
0,577,839 
1,495,720 

839,049 
],762,140 
4,097,518 

10,075,357 
11,422,027 

5,335,426 
6,086,601 

$034,148.44 

mines ... . ..... ... . . ..... . ......................... . .. . $111,488.78 
Total wnges paid to outsidc Llay all(l 1Ii ontLIly mell al iJ lot-l, ·oal 

mines . . ............................................... $228,912.49 
'l'oial wages paid to block coa l employes............ . ...... $974,549.71 
'rolal wages paid to bilumillous millCl"s .... .. ...... . ......... $G.13+.071.23 
Tot::tl In1ges pnid to in. ·ide d::ty fll](1 monthly lllen at lJil-llll1inOl1s 

mines ............................ . ... . ........ . ....... $1,DS7.G03.i"i7 
Totnl wages paid to outside clay alltl IIlOllthly 1l1E'1l at IJilulllill-

ous mines .......... . .............. . ... . .. . ........... $870,12G.87 
'l'otnl wages paW to bituminous m ille e lU p lo.ve~ ..... .. .. . .... $8,008,-t01.G7 
Grn.nd total wagcs paW to millL' emll l o~·e::; .. ...... . ... . ..... . $9,07:1,OH.38 
Total amount of money cxppn(]l'll 0 11 illl\lt·o,-ellll·nb ......... . :·12G,:1c1:J.OO 
Number of fatal accidellts................. . . . . . . . . . . . . . . . . . 31 
Number of serious accidents........ . . . . . . . . . . . . . . . . . . . . . . . . 104 
Number of miuor accidents... .. .. . . . . . . . . . . .. .. . . . . . . . . . . . . 08 
'l'otal number of accidents to mine employes. . . .. .. . . .. . . . . .. . 2:3:3 
Total number of serious acciLlents to mine property. . . . . . . . . . . 5 

::\'ote.-l'he conI carrying railroucls refer only to those tl"i1'·l·l""il1~ con I 
]1l"ot\n(" ing conllti cs :ll1rl having mill e!:' situatell along; tltC'ir Ii II c . .;. 
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TABLE 
Exhibiting by Counties the Geological Number 0/ Coal Seams Operated in the Bi­

tuminous Coal Fields of Indiana, and the Number of Tons Produced from 
Each Seam in 1906. 

Geological Number of Coal Seams and Tons Mined. 

COUNTY. 

I
II . III. 

--------------------------------
IV. VI. VII. V. 

Clay. ........... . . . ..•..... . 1 135,289 114,177 137,483 347,890 .. . . .. . •. . . . 
Daviess...... . ... . •...... 22,555............ 41,056 .......... .. . 

b?b~~in::: :::::: .... .. . :::: ::::: ::: ... . 7~:~~. ::::::::: ::: .... ·93;853· .. ......... . 
Greene........ ....... • .. . 253,277 1,861,089 75,897 . .. . i38;7'4i' 1 ..... Si ;640 

~paenrrOryk~:. :.:.:.:. :. :.: . . ::.:.: .. : ...... .... .. .. : '7: :644: : : '1'. ' . 222 '403' ...... 3;S70 .... ~~:~~. 336,340. ~ ..... .... . 
• ........ . .. . ........ 1 .. ................................ .. 

Pike............ .... .. .. .......... .. ............ ...... .... .. 465,287 ....................... . 
Sullivan..... . . . . .. .. . . . . ... . ...... . . 119 316 1 178 681 275,436 1,632,762 119,898 

~:~~~U?.:::-~h .. ::: ::::: : ::::::: ::: ... ::::: ::: ::::::::::: : .... ~:~ .... 250;SOO· !· .. Ui3:iSo 

i'-::,." ~; l ;~: ~" '" ,'" ,,::::: 1 ;::::: I ;:~:: 
TABLE 

Showing by Months and by Counties the Number ot Tons Mined and Wages Paid 
to Employes tor the Year 1906 at Mines Employing MO)'e Than 'fen Men. 

MONTHS. 

January .... ... . ... . ..... . ......•. 
February..... . ................. . . 
Marcb ................................. .. 
April. .. . . . ........ .. ................... . 
May....... .. ........... .. 
June ...... . ................... ... . 
July . ... . ... . ................... . . 
August ........ .. ..... .. ... .. .......... .. 
September ... ... . .. .. . 
October .... ..................... . 
November ... . 
December .. . 

Total. . 

CLAY COUNTY. DA VIESS COUNTY. 

Tonnage. 

108,707 
118,463 
176,937 
18,309 
9,060 

67,121 
88,355 

105,082 
97,193 

130,970 
119,109 
134,374 

Wages. Tonnage. Wages. 

112,948 47 8,710 9,116 93 
$106, 17877 1 7, 974 1 $9,16100 

1n:~bf ..... .. . 8:798 . .... 9,50233 
10,01273 ............. . ........... .. . 
68,238 53 727 1,449 40 
98,824 75 1,935 2,36354 

112,59764 4,387 4,324 60 
108,933 07 6,771 8,379 75 
143,84542 7,556 3,62850 
126,60698 8,464 13,17836 
137,49384 8,239 9,956 75 

-----1-----1 
1,173,680 $1,179,668 95 63,611 $71,061 16 



TONS MINED BY MONTHS AND COUNTillS. 615 

Table Showing by Months and by Counties the Number of Tons Mined, etc.-Con. 

MONTHS. 

January.. . . . ...... . .•...... .... . ... . • .. 
February.... ...... . .•..... . • . . . . . ..• . . 
March . . ..... . ... . .... .•.. . . ...•......... 

~~~ .. :: ::::::::::::::::::::::::::::::::: 
June ........ .. .... ..... ...... . ........•.. 
July ... . . . . . . ..... .. ..... . . . . . ...... . .. . . 

~~t~~~;: ·: .: : : : : : : : : : : ~ : : : : : : : : : : : : :: : : 1 
November... . . .. . ..... : ................ . 
December . . .•...... . •......•... 

Total. 

MONTHS. 

January.... . . .. . ..... . .............. ... . 
February ... . 
MarciL .. . . 
April ........ . ..... ... ... .. ........ .. ... . 
May.... ... . ................ . 
June . . .. . 
July ...... . 

······· 1 

August. .. . ....•.......... .. .. .. .. .. . . .. 
September. 
October .. 
November.... . ...... . ....... ... .. ..... . 
December . . 

Total. . 

MONTHS. 

January ........ . . . . . . ..... . . . ..•...... .•. 
February. . . . ... . ... . . . 
March ......... ... . 
April. ...................... . ..• . ......•. 
May .... . ... ... .... ...... . .. . ..• .. .. . . ... 
June.... . ... . . ............ . . 
July.. .. . ... . •.. ... ...... 
August. . . . . . .....•.... 
September. . . . . . ....•... . ...•.... ..• . 
October..... . . .... . ....... . 
November. .. . .•.......• '. 1 
December... . ....... . . .. .•. 

Total. 

FOUNTAIN COUNTY. I' 
Tonnage. Wages. 

7,989 $7,65051 
5,936 5,863 37 
7,633 6,604 87 
5,162 5,084 22 
6,163 6,02058 
7,088 7,103 75 
6,605 6,476 97 
6,698 6,812 25 
5,331 5,723 06 
7,632 6,089 68 
6,022 6,075 57 
5,876

1 

5,725 83 

78,135 $75,230 66 

GREENE COUNTY. 

226,162 $204,768 24 
265,057 218,851 98 
343,060 256,703 38 
12,380 11,569 35 
16,289 22,550 11 

119, 3.86 116,427 77 
158,321 137,187 18 
173,558 162,032 73 
159,459 141,881 70 
213,025 175,7OS 84 
241,995 191,12133 
261,571 202,185 53 

2,190,263 $1,840,988 14 I 

PARKE COUNTY. 

82,611 $76,708 96 11 
94,774 87,438 31 

114,188 102,427 43 I 
22,576 16,866 03 
23,278 18,480 65 

----

46,079 47,66621 I 
57,310 56,355 03 
64,011 66,544 65 
65,446 69,330 54 I 
92,331 89,125 75 
83,243 99,051 41 
SO,776 81,34852 I 

826 ,623 $811,34349 

GIBSON COUNTY. 

Tonnage. Wages. 

10,066 $11,16783 
14,887 12,317 30 
14,360 13,260 55 

............ 
....... i;350' .... "2;648' Oil 

4,898 4,670 04 
7,114 6,510 35 
7,800 7,073 13 

11,408 9,55727 
10,500 9,05000 
11,470 9,452 61 

93,853 $85,707 17 

KNOX COUNTY. 

26,411 $27,379 49 
31,529 26,989 68 
51,025 34,868 74 
5,212 5,833 19 

13,750 12,578 34 
17,613 16,651 24 
16,443 
17,849 

17,842 73 
16,874 60 

20,423 19,816 51 
31,053 28,344 13 
36,644 31,OSl 60 
45,029 34,361 09 

312,981 $272,621 34 

PERRY COUNTY. 

504 $510 42 
555 67078 
583 555 33 
779 705 95 
778 875 37 
718 744 54 
499 608 07 
717 794 40 
600 683 13 
535 656 34 
750 715 00 
626 664 33 

7,644 $8,183 66 

-- -
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Tab.'e Showing by Months and by Counties the Number 0/ Tons Mined, etc.-Con. 

January ... . . 
iTebmary ... . 
March . . 
April. . . 
May .... . 
June .... . 

MONTHS. 

July.... . . . . .......... . 
August .... ............. .. . 
September . . 
October .... . 
November . . . 
December. , . , .... . • . . ........... . . . .. . .. 

Total. 

MONTHS. 

January . .. . .. . 
Febmary . .. . . ' 
March .. 
April. ......... ........ . 
May. , . .. . 
June ..... . 
July .... ....... ..• .. 
August . 
September. 
October .. .. 
November. 
December .. 

Total. 

MONTHS. 

January . ... .. . . ..... . ... . . . . 
February . ... . . 
March .. .. . 
April . . ... , ..... , . , . ' 
May . . ..... .•.•.. . .. • 
June.... . . . ............ . 
July . . . . ... ......................•. 
August. . . . . ..... _ .. . .. • . 

-. 

I 

September . . 
October .... . , 
November . . . . 

::::: :::: :, 
December . 

Total. . . . 

P]](E COUNTY. UL LI VAN COUNTY. 

--- -
Tonnage. Wages. Tonnage. Wages. 

--
46 , 661 538,393 01 267,658 5218,371 61 
57,610 44 ,553 18 277,31 220,168 55 
68,867 50,930 43 355 , 777 257,805 53 

.. . . .... ,. , .. ... 5,821 6,278 23 

. .. . is;7ii; ' 12,428 12,327 97 
18, 149 39 113,287 123,865 45 

31, 403 28,038 21 129,992 136,466 82 
36,521 31,885 9 175,897 167,14011 
36,374 36,394 67 198,080 182, 010 04 
59,239 47,393 21 275, 305 219,938 63 
55,730 42,983 73 264,090 224,468 06 
54,167 45,822 64 279, 573 242,985 35 

465,287 5384,54486 2,355,226 $2,011,826 35 

V ANDERBURCH COUNTY. VER~nLLlON COUNTY. 

28,811 $26,588 37 183,702 S142,138 35 
27,721 25, 112 16 188,542 142,17344 
46,048 27, 779 75 241,790 174,458 72 
10,856 12,278 12 
22,058 20,509 42 1,75666 
20, 774 20, 280 09 82,543 78, 760 17 
14,104 15,959 14 112, 850 84 ,057 84 
19,655 20,444 41 139,144 112, 769 02 
23,004 21,230 61 I 141, 629 129,312 66 
37, 162 3.5, 115 89 182,898 115,55e 40 
36, 082 33,809 42 171 ,808 139,587 34 
33, 036 31,790 46 188, 080 149, 064 li7 

319,311 5290,897 84 1,632,986 $1,299 638 27 

vroo COU NTY. WAIUUCK COUNTY. 

198,427 
205,962 
239.433 

17,834 
32, 114 
95,268 
83,984 

109, 345 
136,972 
157,706 
174,644 
178,478 

179,39363 - --36, 120 I 
174,318 30 35 3' 2 

1n:m ~~ . . 53:679 . 
25, 730 06 . 
91,03386 1 
77 ,97678 

102, 342 18 
123 , 737 60 
139,643 45 
157,797 76 
157, 713 89 

i:i;6iJi 
16, 098 
16486 
27>53 
36 , 361 
34,071 
47 ,035 

1,631,175 $1,433,54945 315, 616 

521,635 25 
21,219 26 
32 ,946 7 

9; i3i 87 
11,07040 
10,872 32 
16,035 03 
21,649 55 
38 , 371 12 
24, 848 46 

$207,780 04 
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REVIEW Ji'OR 1906. 

The fact that Indiana coal is still prominent in the home trade, 
forging ahead in adjoining states and adding new territory in the 
face of a strong competitive battle for markets is evidenced by 
a comparison of the output for 1906 with that of 1905. A heavy 
increase in the total production is noticed notwithstanding the 
prolonged strike of last spring, involving more than three-fourths 
of the largest producing mines in the State and extending over 
a period of about two Hnd one-half months, the severe market con­
gestion, the unusual car shortage, the num.erous embargoes laid 
on coal from the Southern Indiana Railroad and the refusal of 
the Big Four to accept transfers from the Southern Railroad to 
Terre Haute. This latter condition resulted in considerable loss 
to operators along the Southern Indiana, and the matter on appeal 
from the shippers was finaUy referred to the State Railroad Com~ 
mission for adjustment. '1'he total production for 1906 was 11,-
422,027 tons, an increase of 426,055 tons, or a fraction over 3.8 per 
cent. over 1905; 6,086,601 tons of this production was consumed in 
Indiana and 5,335,426 tons were shipped to other states. Prices were 
more irregular in range than for j'ears past, touching the extreme 
minimum of 80 cents and a maximum of $3.00 per ton mine run 
f. o. b. cars at the mine ror bituminous coal. Of the total produc­
tion, 746,670 tons was block coal, an increase of 87,935 tons over 
1905. '1'he price of block coal ranged from $2.00 to $2.75 per ton 
screened coal f. o. b. at the mine, $2.35 being about a general aver­
age for the year. '1'he maximum price referred to above grew out 
of the abnormal demand caused by the failure of the miners and 
operators to reach an agreement as to scale of prices and other 
mining conditions at their joint convention held in the latter part 
of January and the almost certain probability of a strike at the 
end of the scale year April 1st. From the time of the disagree­
ment until April 1st all mines were operated to full capacity in 
anticipation of the pending strike, stocking up the market at 
prices ranging from one dollar and a ha.lf to three dollars per ton. 
The miners as predicted went out on April 1st, but resumed work 
in Jl.me when a still glutted market with no demand, owing to the 
previous heavy stocking, tumbled prices to the SO-cent level, from 
which they ranged to as much as $1.10 during the summer months. 
With the commencement of the fall and winter trade, hon'ever, 
prices grew stronO'er, reaching $1.45 per ton for run-of-mine during 
the winter months. Taking thp year as a whole $1.10 per ton for 
run-of-mine would probably be a fair average. 
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Considering the extraordinary high prices in February and 
March, the medium prices during the fall and winter months and 
the increased production, the operators have had a fairly prosperous 
year. The total wages paid in 1906 was $9,973,041.38, an in­
crease of $561,233.67, or a fraction over 6.5 per cent. over 1905, 
while the total number of employes was 19,562, an increase of 953 
or a fraction over 5.1 per cent . in employes over that of 1905. The 
aggregate wages paid show an average of $510.75 per each person 
employed in the mines. From the above showing it is evident that 
the mine employes have also had a prosperous year. 

A careful review of the mining industry in its many phases, i. e. : 
total production, wages paid, number of persons employed and 
other information given in descriptive tables, will prove beyond 
doubt that 1906 was the banner year in the history of mining in 
Indiana. 



TABLE 
Showing by Counties the Name of lliline, Number of Tons Screened, Slack , Nut and Mine Run Coal, Total Tons of all grades of Coal Pr07 

duced. and the Distribution thereat, the Production of Block and Bituminous Coal, each being shown separately, as is the Machine and 
Pick or Hand Mined Coal . 

BLOCK COAL MACHINE MINES. 
CLAY COUNTY. 

MACRlNE MJNED. PIC" MINED. DlSTRIBUTION. 

-I -
Total 1 Total 
to~1 of Tons of Tons of Tons of to~t of 
kinds I screened slack mine kinds II Indiana. I Other 

of coal coal. and run. of coal I states. 
pro. nut. pro. 

1 duced. I dueed. 

Brazil Bloek~1 15.245 1 2.860 1 . ... . .. . 1 18.105 2.079 I 415 /.. . ... . . 2. 494 11 12.911 I 7.688 

To!.'!. .. . . . . ..... 15.245 2.860 . . . ... . 18,10.; 2~ 415 .... .. .. 2.494 I 12.911 7.688 

NAME OF MINE. 
Tons of I Tons of screened slack Tons of 

coal. and mine 
nut. run. 

PARKE COUNTY. 

MarY·· · · · ···· · .. ··· · 1 43,689 1 ' · I7U I .. ... ~I ." 1. 459 11 ' " -·J~ .. · .. I .. · .... ~I, .......... I 51. 459 11 
Tota!.. ......... 43.689 7.77'0 ~~~~ -;1.459 ~~~I~=~~I==~ 

WAGES PAID. 

To miners. To inside 
day men. 

$14.895 95 $13.501 90 I 
S14.895 95 .. $13.501. 90 I 

$31.57882 1 $18.548 09 1 
S31.578 82 $18.548 09 

To outside Total 
day men. wages. 

$6.777 95 $35.175 80 

$6.777 95 . . _. $35.175 80 

$5.875 96 1 $56.002 87 

$5.875 96 S56.002 87 

Q 
to! 
Z 
to! 

~ 
~ 
~ 
o 
';l 

~ 
1:1 
q 
Q 
>-3 

~ 
~. 
1:1 

~ 
;> 

~ rn 

O':l 
f-' 
~ 



BLOCK HAND OR PICK MINE::;. 
CLAY COUNTY. 

MACHINE MINED . P,CK ~lINf;D. I 

~I I 
DlSTRIBUTION. 

NHlE OF ~nNE. 
Tons of I Tons of 
screened [ slack I Tons of 

coal. and mine 
nut. run. 

Total 
lons of 

all 
kinds 

of coal 
pro-

duced. 

jl Tons of I Tons of screened slack Tons of 

I 
coal. and mme 

nut. run. 

tons of 
all 

kinds 
of coal 

pro· 
duced. I 

Indiana. Other 
states. 

BrazilJNo.4 ......... -. -.-. -. . - '--.-. --.-i-. -.-. -'-1 35.306 -;;;;-.-.. -.-. 42.376 I 5.445 ~II 
BrazillNo. 7.. ..... . . . . . .... . 26.160 5.243 31.403 16. 152 15.251 
Brazil;No. 8.......... ........ ... .. ... . ... . . •. . .. . 12.977 2.690 15.667 1. 415 14.252 
Continental No.1.. . . . . • . ....... ' 2.171 370 2.641 370 2.171 
Rebslock.. ... ....... ...... 27.137 6.590 .. .... . . 33.727 12.158 21.569 
Superior No.4.... 30.462 7.400 466 38.328 38.328 
Superior No.7.... .... .. ...... ........ ........ 4.256 950 49 5.255 5.255 
CralVfordNo.4.. ..... ...... 9.411 1.680 11.091 5.603 
Crawford No. 2.. 5.745 1.260 ........ 7.005 2.686 
Crawford No.6.. ... .... . ... .. 47.729 12.146 67 59.942 16.266 
Crawford No.8.. .... .... .. . .. .. . ........ "I 4.814 1.300 6.114 \ 4.069 
Crawford No.9 ....................................... 28.849 6.580 35.429 16.314 
GleunNo.I. ....................... ................. .... 14.255 3.138 1.330 18.723 ........ .. 
Plymouth No.2 ............. ...... .. .. I .......... .. ....... 15. 153 3.370 1.692 20.215 ........ .. 
Monarch ................ . ... j.... . ...... ......... ...... 7.333 7.333 7.333 
Indi.na Block........ ...... .. . . . ...... 4.593 903 5,496 1.585 
Worlds Fair No.2..... ..... .. .. . . ... .. 3,584 779 4.363 4.363 
Eureka No.5.. .... ... ........ .. .. .... ........ .. ........ 28.072 6.455 204 34.731 22.109 

'5;488 
4.319 

43 .676 
2.045 

19. 115 
18.723 
20.215 

3.911 

12.622 

Stunkard.... .... ..... .. ...... ........ ........ .......... ................ 9.156 9.156 9.156 
Trcager . . ............ I .......... .................. .. .... \ 15.900 1.832 \ 4.623 22.355 22.355 

LowerYeinNo.I. ...... ..... . \ ................ , ... ........ ~ 8.732 2.202 ........ 10.934 4.427 1 6.507 

Tot.I. ...... ..... ~1~~=1~1 ' 325.306 71.958 1 24.920 422.184 195.389 226.795 

WAGES PAID. 

To inside To outside 
day men. day men. To miners. Total 

wages. 

$38.964 33 $10.765 03 $7.10181 $56.83117 
28.52547 7.69181 6.024 19 42.24147 
15.070 60 6.224 65 4.392 67 25 .687 92 
2.062 83 566 42 418 21 3.047 46 

26.885 81 9.78361 3.317 63 39.98705 
36.788 21 12.67217 5.95414 55.41452 
4. 14625 2.21208 1.10585 7.464 18 
9.55684 4.964 20 2.38382 16.904 86 
8.234 81 2.64545 1.525 11 12.405 37 

51.04621 12.44050 4.97042 68.45713 
5.77901 3.015 19 1.750 70 10.544 90 

32.065 75 12.038 77 5.040 13 49.144 65 
15.183 65 7.013 10 3.506 50 25.703 25 
16.29890 3.611 00 1.74950 21.65940 
4.900 00 10.886 18 I 1.20494 16.991 12 
5.588 10 3.821 37 1.881 62 11.291 09 
4.93296 2.080 01 1.61722 8.630 19 

6.824 15 1.836 35 939 25 9.599 75 
29.582 75 6.601 10 I 4.596 80 40.780 65 

7.772 93 2.63270 1. 17950 11.585 13 
8.60753 3.32610 1.76297 13.69660 

S358.817 09 [$126.827 79 1 562.42298 1 5548.06786 
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PARKE UOUNTY. 

Pan American .. . . .. . . 1 ... . .... ······ · · 1· · · ·· ·· ·1········ ) 7.225 ~ .. . . . .. 7.825 1.780 6. 045 1 
Br.zIIBlockjNo.9 . . . . .. .•.... . . ........ .. .... .... .. . .. 37.616 7."3,, .. .. .... 45.151 15. 810 29.341 
Brazil Block No. 12 ... .. .............. I ........ .. .... .... 16.926 3.385..... 20.311 2.347 17.964 
Superior No. 1. ....... ... .... . 1 .. ...... 1 .................. 39.737 9.950 300 49.987 49.987 ........ .. 
Superior No.2... .. .. . .. .. .... . ........ ........ ........ .. 29.191 7. 250 1.553 37.994 37,994 .... . 
Superior No.3 ........ ...... .. . ... .. .. .. ........ ... .. . .. 1 34.684 8.650.. .. .... 43.334 43.334 . .. .. 
Superior No.5.. ... ...... .. ...... .. .. 4.065 950 ....... . 5. 015 5. 015 .... .. .. .. 

Total. .... ~I-.. -.-.. -.. -. ~ .......... 1 169.444 38. 320 1. 853 209.617 156.267 53.350 . 

VIGO COUNTY. 

30.78~97 1~ .... · 35.379 11 4.767 2.548 Il7 1 7.432 18.1 27 24.684 

130,7sZ4,597 ~35,3791 4,7672.548117 7, 432 I8,l27 24.6841 

DomC3tic Block. 

Total. .. 

l1ECAPITULATIOli. 

Tolal pick mine· 
coal .. ... .. . 

Total mllchine 
block coal. . 

d block I . . . . .. ........ ........ ...... . . 
mined j .. .... 80,716 15,227 .... .. .. 

.......... 

104 ,943 

494 , 750 110.278 26,773 631,801 351,656 1 280 , 145 
1 

6,846 2,963 I Il7 9,926 31,038 83 ,831 

Total block coal. .. 89 ,716 1 15,227 1~ 101,943 501,596 113, 241 26,890 1641,727 382,694 I 363,976 

BlTUi\'IINOOS MACHINE MINES. 
CLA Y COUNTY. 

Gifford No.1. . 9,225 \ 2,825 .... .. .. 12.050 II 3,720 I· ..... .. ..... . 3, 720 12, 702 3, 068 1 
Gifford No.2 . . 34,83~ 13,81! .. ...... 48.645 17,103 790 .. ...... 17 '893 1....... ... 66,538 
LewIS........ . 47 . 1O~ 37,94" 38,314 123,361 ........ ....... . .. ...... ........ 90,695 32,666 
Vivian No. 2.. . . 5.372 6, 026 41.890 53,288 ............................... . 44, 274 9, 014 J 

Gold Knob .. .. .. .. .. . 9.264 I 3,423 2,531 I 15,218 16.682 6.721 6,366 29,769 I 20,804 24,183 / 
IslandValleyNo.4 .. . 19.588 ~ 29,734 ~ _,,_._,,_. _,,_,,_. _,,_,,_. ~~.~ 21,865 

Total. .. . 125,385 75,597 1Il2,469 313,451 11 37,505 7.511 6,366 51, 382 207,499 157.334 
---- -----

56.897 60 Sl.829 35 $1,52740 $10,254 35 
40.847 33 13,650 34 6,130 24 60,627 91 
18.878 61 9.309 48 4.839 23 33. 027 32 
41.500 99 14,022 56 7,011 13 62,534 68 
32,632 27 10,000 60 5,000 15 47,633 02 
39,21050 8,769 12 4,384 49 52,364 11 
9,48080 2,937 47 1, 326 14 13, 744 41 

$189,448 10 560.518 92 I S30,218 78 $280,185 80 

$39,408 48 $9.515 79 86, 193 11 555 , 117 38 

$39.408 48 $9 .515 79 1S6:J9'31l1 555. 117 38 

---

5548,265 19 Sl87, 346 71 592 . 641 76 5828.253 6( 

85.883 25 I 41,565 78 18,84702 146 .29601 

5634, 148 44 1$228.912 49 5111,488 78 5974,549 71 

$9,647 98 $5,981 85 $1,714 17 1 S17,344 00 
37,873 38 19,597 91 5,453 26 62,924 55 
62,343 92 12,387 20 10, 575 25 85 , 306 37 
25,237 11 9,965 86 4,910 31 40,113 28 
24,603 66 9,844 02 7,777 97 42,225 65 
25,485 16 9,002 27 • 4,83955 39,326 98 

$185.191 21 S66,779 Il i $35,270 51 $287,240 83 
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MACHINE MINED. 

BITUMINOUS MACHINE MINES-Continued, 

GREENE COUNTY, 

PICK MINED DISTRmUTION. WAGES PAlO. 

------- ----------------

Total I' Tolal 
NAIIlE OF MINE, . I lons of lons of 

I 
Tons of I Tons of Tons of aU ' Tons of '1'0 us of Tons of all 
screened slack mine kinds ' screened slack mine kinds Indiana, Other To mine"" To inside '1'0 outside Total 

wages . coal. and run. of coal coal. and run. of coal stales. day men. day men. 
nut. pro- /1 nut. pro-

_______ , ___ ______ I~ ' _____ ___ duced . _____ _ 

Black Creek ...... . . 31,400 1 15,556 7,117 54,073 19,886 10,468 5,770 36,124 60,180 30,017 
Glenburn..... ... ... 9,704 6,365 5,084 21,153 26,515 14,014 15,364 55,893 51,158 25,888 
Vandalia No.2 ..... ............ .. .... 40,609 40,609..... . .. 91,072 91,072 130,535 1,146 
VandaliaNo.5 ....... I 44'861 20,666 11,258 76,785 33,69116,42510,02060,136 129,372 / 7,549 
VandaliaNo.8 .... ... 38,790 17,546 50,577 106,913 3,736 2,192 4,259 10,187 109,963 7,137 11 
Vand.liaNo.9 ...... . 12,169 8,654 41,180 62,003 5,019 2,586 8,617 16,222 76,969 1,256 
Vandalia No. 21. ..... 26,871 16,757 12,883 56,511 51,362 5,149 
-Gilmour ............... .... ...... . . . . . 87,026 87,026.... .. .... . . ..... . ........ 37,827 49,199 
Hoo'ierNo.I. .. . .... 8,656 5,392 6,853 20,891 1,0!6.. 1,102 2,148 23,039 
Midland ... . .......... 14,414 6,410 1 7,645 28,469 . .... .. . ....... 28,469 
Lattas Creek .. ....... , 79,832 78,463 30,852 189,147 1 7,237 . 957 8,194 197,341 
Summitt No.2 . .. ..... 38,564 21, ,109 78,142 138,215 . . . . . . 1 100,155 38,060 
Green Valley . .. ...... 1 32'943 19,387 37,113 89,443 ..... .. . ... ........ . .. . . 56,707 32,736 
NorthWest .......... 29,814 16,314 18,617 64,745 16,335 8,687 9,478 34,500 62,081 37,164 
'!'win No. 5 . .......... 61,029 22,722 61,044 1440795 ... 143,020 1,775 

Tota\. ...... , .... 429, on 1255,731 t96,000 11.180,778 \ 113,465 54,372 146,639 314,476 1,009,329 485,925 
---' --'-- __ -""-' ___ -'-__ _ 

Knox 
Lynn 
Pinel 
Frecm 

T, 

....... .. .. 
. . . . . . . . . . . . . . . 
:not . . .......... 
[In .. .. 

)ta\. . ... . ...... 

565 
5,043 
8,261 
6,179 

---
20,048 

381 4,987 5,933 
3,420 24,593 33,056 

37,760 7,553 53,574 
3,085 12,104 21,368 

---------
44,646 49,237 113,931 

KNOX COUNTY. 

2,211 2,202 13,222 17,635 16,673 6,895 
1,921 1,288 5,999 9,208 30,797

1 

11,467 
........ ........ ........ .. . ... . . 38,359 15,215 
. ...... . ........ . . . .... . ... . . .. . 18,211 3,157 
------

19,221 1 26,843 
------

4,132 3,490 104, 040 36, 734 

$47,381 17 517,910 40 
45,860 57 15,303 41 
69,671 24 29,292 78 
79,030 73 1 30,284 05 
58,821 98 30,687 84 
41,184 35 15,463 46 
25,955 73 6,549 75 
61,436 00 17,721 00 
12,414 92 7,091 19 
14,572 84 4,734 16 

112,621 21 41,197 85 
65,908 60 32,250 53 ' 
42,884 25 15,132 83 
55,304 56 21,11867 
83,020 45 20,193 55 

$8,010 61 
8,624 20 

7,
99417

1 12,564 00 
8,992 90 
6,484 60 
5,253 70 
5,730 00 
4,112 00 
2,819 71 

13,999 46 
12,803 09 
7,34671 
7,67453 

11,059 41 

$73,302 18 
69,788 18 

106,958 19 
121,878 78 
98,502 72 
63,132 41 
37,759 18 
84,887 00 
23,618 11 
22,126 71 

167,818 52 
110,962 22 
65,363 79 
84,097 76 

114,273 41 

5816,068 60 $304 ,93147 $123,46909 '$1,244,46916 

$11,016 91 
18,526 41 
30,487 40 
6,652 10 

866,682 82 

$5,750 83 
8,120 55 

19, 506 10 
3,104 55 

S36,482 03 

S3,720 52 
6,282 43 
6,358 40 
4,090 08 

$20,488 26 
32,929 39 
56,351 90 
13,846 73 

520,451 43 I $123,616 28 
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PARKE COUNTY. 

Mecca No. 3. 14,523 7,667 6,521 28,711 1 35,554 16,230 17,399 ' 69,183 1 56,726 41,168 1 561,40495 $21,36246 1 $6,36404 
Parke No. 10. . ..... . . ........ 59,035 59,035 ...... .. ........ 89,117 89,117 111,213 36,939 1 75,78445 26,810 63 11,977 13 
ParkeNo.H. . ......... . ..... 124,309 124,309 ........ 1 ........ 22,172 22,172 119,068 27,413 76,31904 24,80631 8,68267 

ToLa!... 14,523 7,667 189,865 212,055 35,554 16,230 128,688 180,472 287,007 105,520 $213,50844 $72,97940 $27,02384 ----------1 
--- -- -

SULLIVAN COUNTY. 

Rainbow...... . . 38,675 38,675 ................ ... 1 12,875 25,800 
Phoenix No. 4. . .. . " .' .. . . . . 1 60,515 1 60,515 ... . ....... , ....... 1 22,834 37,681 
Hocking...... . 1~, 739 10,277 68,968 94,984 ... ........ ..... .• . 19,117 75,867 
Citizens. . ..... . . .. .. . 28,257 28,257 ... ........ . ....... 17,177 11,080 
Sun Flower .......... 101,474 I 32,040 2,050 135,564 .. . .... .. .. ........ 1,313 134,251 
Consolidated No. 25 . .. 18,506 8,538 5,561 32,605 ... ........ ........ 6,067 26,538 
Consolidated No. 26. .. 43,771 23,047 66,818 ........ , 6,266 60,552 
ConsolidatedNo.29 . . . 27,265 8,054 ........ 35,319 . 3,209 32,110 
Consolidated No. 30 ... 30,109 14,320 2,092 46,521 ... .. .. .... ........ 6,647 39,937 
ConsolidatedNo. 32 ... 8,763 1,673 17,165 27,601 4,751 22,850 
Consolidated No. 34. . . 5,626 10,044 61,095 76,765 63,668 13,097 
JacksonHillNo. 2···.

1
92,304 33,582 41,692 167,578 ....... ........ 80,000 87,578 

Jackson HilINo.4 . . .. 66,455 34,166 3,270 103,891 .............. j . . ...... I........ 50,000 53,891 
Keystone........ 5,366 4,065 1,543 10,974 16,970 6,570 3,139 26,679 9,820 27,833 
Dering No. 13. . ... 39,647 19,758 35,809 95,214 475 223 2,805 3,503 I 5,642 93,075 
Dering No. 14. . . . . 88,005 71,775 757 160,537 350. . . . . . .. . 350 10,269 150,618 
Mammoth Vein. 47,829 32,292 22 ,862 102,983 .... .. .. . .. . 50,000 52,983 
Little Giant. . . ... 17,914 7,569 73,268 98,751 7,779 3,867 44,381 56 ,027 154,778 
Shirley Hill No.2. 4,217 3,867 10,430 18,514 634 546 1,341 2,521 21,035 
Pear!. . .. . .. . ... 27,505 14,033 18,952 60,490 3,123 1,009 994 5,126 47,080 18,536 
Reliance . .... . .. . .... 28,959 26,607 3,069 55,635 337 38 375 628 58,382 
B1ackH.wk. . . . . . 2,672 1,061 1,390 5,123 6,178 3,259 8,427 17,864 14, 172 8,815 
Clover LeaL . .... .. 18,384 5,637 13,505 37,526 626 202 1, 180 2,008 .... . . ... . 39 ,534 

rhi";'I~~'lt'llNo.i::: 'i3;S34' 5,750 ~~:~~~ M:~~~·5;4s7· "3;025' 'ig;2«' '27;756' 9~:m 1~:6~8 
Hamilton.... . .. .. .. 4,069 2,375 5,504 11,948 2,522 1,558 3,536 7,616 10,591 8,973 
Consolid.ted No. 28 .. . 11,730 5,399 737 17,866.. . . . ... . . ... . .. .. . .. . . . . . ...... 1,576 16,290 
Consolid.tedNo.33 .. . 133,426 49,544 11, 114 194,084 ........ ........ ........ . . . ... .. 13,892 180, 192 

$28,054 00 
41,612 00 
56,823 55 , 
19,172 00 
70,646 64 
17,77415 
32,532 44 
19,826 36 
28,954 86 
13,394 31 
39,621 18 
81,812 91 
53,468 44 
24,523 85 
46,184 45 
82,396 81 
55,537 67 
77,45149 
19,321 61 
33,145 42 
30,710 78 
14,030 57 
23,881 98 
16,710 00 
60,826 09 
9,735 24 
8,898 16 

102,944 47 

56,502 00 
11,560 00 
19,940 84 
5,614 00 
8,950 96 
9,914 83 

19,56748 
8,258 58 
8,81280 
5,84928 

16,138 83 
25,843 61 
16,301 05 
10,932 60 
23,597 35 
32,618 64 
18,560 50 
33,254 04 
10,239 98 
15,676 60 
21,048 75 
4,310 82 
6,736 79 
4,190 00 

22,025 68 
9,402 17 
8,208 66 

30,756 46 

$4,354 00 1 
6,25600 1 
8,704 34 
3,914 00 

15,298 70 I 
4,876 83 

10,350 00 
5,417 31 1 8,063 44 
3,122 91 
9,454 22 
9,790 42 
8,613 26 
6,813 45 
7,81075 

16,320 77 
11,626 96 
11,633 46 
7,29469 
9,46396 
7,98147 
2,840 81 

13,474 61 
2,110 00 
9,01685 
4,878 97 
3,684 78 
9,341 43 

S89,131 45 
114,572 21 
109,808 02 

$313,511 68 

$38,910 00 
59,428 00 
85,468 73 
28,700 00 
94,896 30 
32,565 81 
62,449 92 
33,502 25 
45,831 10 
22,366 50 
65,214 23 

117,44694 
78,382 75 
42,269 90 
77,59255 

131,336 22 
85,725 13 

122,338 99 
36,856 28 
58,285 98 
59,741 00 
21,182 20 
44,093 38 
23,010 00 
91,868 62 
24,016 38 
20,791 60 

143,042 36 

ToLa!. ........... 853,569 425,473 599,844 1,878,886 44,481 20,259 85,085 149,825 736,723 1,291,988 ------1- ------
$1,109,991 43 $414,813 30 $222, EG8 39 151,747,313 12 
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BITUMINOUS MACHmE MIENS-Cont.inued . 

VIGO COUNTY. 

I MACHlNE MI NE D. I PICK MI NED. II DISTRlB=~J 
Total Total 

il NAME OF MINE. tons of tons of 
Tons of Tons of Tons of all Tons of Tons of Tons of all 
screened slaok mine kinds screened slack mine kinds Indiana. Other 

coal. and run. of coal coal. and run. of coal states. 
nut. pro- nut. pro-

duced. I duced .. 

------ - --- ------ --- - - - --------
Atherton ..... . ... . . . . 34,830 18,968 4,666 58,464 1,358 812 166 2,336 6, 10-1 54,696 
Vandalia No. 82 . ..... 2,516 1,403 44 3,963 I . !~ : ~~ . 6,812 163 17,081 17,470 3,574 
Ray No.2 .... ........ 1,705 1,149 4,294 7,148 23,391 114,971 181,782 104,381 84,549 
Forrest. ....... . . . ... . ... . . . . 57,733 57,733 36,500 21,233 

Total. ... . . . ..... 1 39,051 
---------- ------ - ----- ----

21, 520 66,737 127,308 I 54,884 31,015 115,300 201, 199 164,455 164,052 

W ARRICK COUNTY. 

Big Four .. . . . . ... . .. . 11 ,846 7,895 1 56,531 76,272 
... ' 1: " . ' iUI0 ' iUio 

58,488 17,784 1 
Big Vein No.3 ...... . ........ ........ 42,104 42, 104 53 , 214 .. .. ..... 
De Forrest . ......... . 

.. 2:2~ . . y2~. 10~:~~ 9,968 .. 1,820 . . 1,017 2,182. 5,019 13,002 1, 985 I 
Electric .. ..... . . . ... . 108,586 . .... 56,647 51,939 
Dawson . ...... . ... . . ... ....... 2,428 2,428 . ...... .... I 2,428 
Erie Canal. ........ . .. .. I.... 18,744 18,744 

' . . 13,683' 
. . 9,427 9,317 

Castle Garden ... . ... . . .. .. 13, 007 13,007 13,683 12,666 1 14,024 --------- ---------
29,812 203,444 ~ I Total. ..... . . . . 14 ,106 9,015 247,988 271, 109 1,820 1,017 26,975 

To miners. 

$29,662 88 
10,855 13 

115,557 65 
39,010 00 

$195,085 66 

$33,156 43 1 
25,244 55 

7,159 05 
44, 130 92 

1,037 67 
7,559 15 

13,921 72 

$132,209 49 

-- ------

WAGES PAlO. 

I 
To inside To oulside Tolal 
day men. day men. wages. 

S15,485 15 ~6, 795 47 551,94350 
5,840 09 1,634 70 18,329 92 

30,310 46 8,844 87 154,712 98 
7,610 00 4,55600 51, .7600 

S59,245 70 I $21,831 04 5276, 162 40 

S9, 153 11 $5,408 08 I ~7, 717 62 
6,312 20 4,05690 35,613 65 
1,386 07 1, 040 74 9,585 86 

19,726 74 5,51586 1 69,373 52 
386 19 28224 1,706 10 

2,980 53 1,929 24 12,468 92 
3,0-11 29 1,388 10 18,351 11 

842,986 13 1 819,621 16 1 $194,816 78 
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~ 
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Va' 
Va 
Va 
Va 
Va 
Fo 
Vi 
1<1 

NAME OF ~1l\"E. 

"dalia No. 50 .. .. .. 
"dali. No. 60 .. . ... . .. . 
ndalia No. 63 .. . . ... . .. . 
ndalia No. 64 .. . .... .. .. 
"dali. No. 65 .. . ... .... 
ctner ......... ... 
rian No. 1. . .. . .. . .. . . 
,"dyke No. 2 .. ......... .. . .... .. .. 

Tons of 
Screened 

Coal. 

13,641 
43,792 
26,601 
7,210 

85,961 
10,407 
4,049 

27,991 

BITUMINOUS HAND OR PICK MINES, 

CLAY COUNTY. 

F ICK MI NED. DISTRIBUTION. 

Total Tons I Tons of Tons of of all Kinds Other Slack and Mine Run Indiana. 
Nut Coal. Coal. of Coal States. 

Produced. 

5,048 . . . . . . . . . . . . 18,689 13,291 5,398 
27,623 5,413 76,828 71,234 5,594 
17,523 2, 114 46,238 40 ,519 5,719 
3,787 107 11,104 9,829 1,275 

49,180 12,067 147,208 136,351 10,857 
3,715 . ..... ... . .. 14,122 ··· .. 6;752· 14,122 
3,945 7,994 1,242 

19,832 47,823 47,236 587 

I WAGES PAW. 

To Miners. To Inside I To Outside I Total Wages 
Day Men. Day Men. Paid. 

$16, 151 00 $7,23923 $2,975 55 $26,365 78 
46,099 31 12,604 41 5,832 22 64,535 94 
27,510 37 15,735 72 4,926 70 48, 172 79 

6, 184 51 1,36342 1,064 42 8,612 35 
86,867 96 17,19207 7,166 42 111,22645 
9,963 92 2,024 97 2,056 78 14,045 67 
5,625 65 1,005 16 3,103 53 9,734 34 

28,328 74 8,042 39 3,816 61 40, 187 74 

Total. . . . .. . . . . 219,652 I 130 , 653 19, 701 370,006 325, 212 1 44 ,794 $226,731 46 1 $65,207 37 S30,942 23 5322,881 06 

Stucky..... . , . 
Montgomery \"0. 3 .. 
Mutual ... , .. 
Mandabach . , 

Total . . 

DA VIESS COUNTY. 

....... ·1········ ·· ·1 2,471 I 2,471 2,471 12,668 1,100 20,835 34,603 34,603 
9,505 1,850 11 ,200 22,555 15,205 

570 192 3,220 3,982 3,982 

$i,644 72 
... . " II 22, 715 07 
7,350 21,766 30 

2, 343 21 

7,350 II $48,469 30 
1 

1----
22,743 I 3, 142 1 37,726 63,611 56,261 

------------------------~------~------~ 

Indio 
Sil verwood .. 

Total. 

34,843 
363 

35,212 

-
15, 905 

216 

16, wi 

FOUNTAL'I COUNTY. 

8 , 335 59,083 59, 083 1 .... . .. . .. . $39,109 75 
18,467 19,052 19,052 . . . .. , .. .. . 12, 415 18 

26,802 78, 135 78, 135 1 ····~ .. · · . $51,524 93 

-----

$290 40 
S311 33 1 

52,246 45 
8,375 73 5, 151 40 36,242 20 
5,016 50 2,547 60 29,330 40 

434 60 464 30 3,242 11 

SI4, I1723 $8,474 63 1 571 , 061 16 

-- --
510,627 74 S5,118 50 554,855 99 

4,890 97 3,068 52 20,374 67 

515,518 71 S8,187 02 575 , 230 66 

---
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NAME OF MIKE. 

Fort Branch ..........•.. .. .. •. . 
Oswald ... 
Massey ...... ... ... . .. ... . . 

Total .. 

Midvale ... . 
Sponsler ... . 
Antioch .. . . . . 
North Linton .... . 

····· ·1 . . . . .. 

Vandalia No.3 .. . . 
Vandalia No.4 ..... . . . .•.•. .. ... . . . .. •. . 
Vandalia No.6 ........ . ••. . ... . .. . . .. •. 
Letsinger . .. 
Tower HiU .. 
Vulcan . . . 
Victoria . . 
QueeD .... ·· ···········::::::::1 

'fotal. ... . . ..... ... ........ . .. . 

BITUMINOUS HAND OR PICK MINES-Continuad, 

GIBSON COUNl'Y. 

PICK MINED. DISTRIBUTION. 

Tons of 
Screened 

Coal. 

Tons of 
Slack and 
Nut Coal. 

···2~:~t~· ... '2H~f l 

25,144 26, 927 1 

13,261 6,591 
8,745 4,060 
6,530 3,164 

21,146 12,331 
46,271 21,636 
5,518 2,973 

.. . ii;:27B' . .. ... . . . . . 
. . . . , . . . . . .. 

23,070 10,363 
6,033 2,850 

45,930 39,907 
3,393 3,027 

195, 175 106,902 

Tons of 
Mine Run 

Coal. 

3,482 
27,520 I 
10,780 

41,782 

Total Tons 
of all Kinds 

of Coal 
Produced. 

3,482 
74,920 
15,451 

93,853 I 

Iudiana. 

----
3,482 

74,920 I 11,271 

89,673 

GREENE COUNTY. 

12,150 32,002 8,933 
34,297 47,102 I 31,330 
39,901 49,595 31,193 
12,510 45,937 28,076 
48,528 116,435 

1 114,211 42,799 51,290 50,301 
10,481 10,481 

... t~:~~~. 36,587 51,865 
84,392 117,825 
10,503 19,386 5,689 
44,088 129,925 120,801 
16,696 23, 116 21,175 

392,932 695 , 009 439,229 

--I 

Other 
States. 

4: iBO 
4,180 

23,069 
15,772 
18,402 
17,911 
2, 224 

989 

.. '34;826' 
117,825 
13,697 
9,124 
1,941 

255,780 

WAGES PAID. 

To ~l ineIll. 

$2,103 47 

1'0 Inside 
Day Men. 

5631 77 
45,734 42

1

13,496 31 
10,662 08 2,681 92 

$58,499 97 $16,810 00 

$21,782 77 $4,58293 
29,825 95 7,830 83 
30,980 46 1 12,581 21 
29,559 65 9,318 62 
69,913 55 18,773 50 
28,759 37 7,96293 
5,185 54 2,496 .09 

38,118 77 6,810 43 
73,370 63 14,333 10 
11,996 99 1,836 18 
76,914 ,92 17,99618 
15, 507 36 4,443 80 

15431,91596 S108,96580 

To Outside 
Day Men. 

5526 33 
8,045 05 
1,825 82 

$10,397 20 

$2,085 94 
4,768 98 
6,188 69 
,;,372 58 
6,172 38 
3,157 34 

922 91 
4,824 35 
8,798 95 
2,331 70 
8,200 70 
2,812 70 

555,637 22 

I 

Total Wages 
Paid . 

----
S3,26l 57 
67,275 78 
15,169 82 

585,707 17 

$28,451 64 
42,425 76 
49,750 36 
44,250 85 
94,859 43 
39,879 64 
8,604 54 

49,753 55 
96,502 68 
16,164 87 

103,111 80 
22,763 86 

$596,518 98 
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Bicknell ........ . .. . . . . . . . . . .. . • . .....•.. / 15,073 
Prospect Rill . . . . . . . . . . . . • . . . . . . • . . . . . • .. . ......... . 
Vandalia No. 40. . . . .... ...... . ..... ...• •. 5,907 
Wheatland. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . . '1':":": 

Total. ......•......... . ...•......•.. 

Lyford No. 1. .... . . . ... . ...... . •. . . . ... -.1-
Vandalia No. 316 ... . ......•. . ...•. ... .... 
Vandalia No. 317 .. . ... . . . . ......•... . .... 

20,980 

6,361 
38,636 
44,362 

. 1~:898 .1 

. . 8:223. 1 

21,121 I 

4,025 
18,702 
19,841 

KNOX COUNTY . 

34,526 62,497

1 

48,354 14,143 'I 539,866 78 1 $8 ,92740 17,334 17,334 17,334 ............ 1 11,80099 5,05421 
8,540 22,670 21,536 1,134 13,427 48 6,154 24 

69,706 69,706 69,706 . . . ... . ... . . 37,92973 I 8,36657 

130,106 172,207 156,930 15,277 ,$103,02498 1 $28,50242 

PARKE COUNTY. 

~1, 321 326,368 74 $8,290 08 
59,916 40,169 19,747 S39,927 25 13,652 06 

390 64,593 43,739 20,854 43,610 90 12,351 88 

Rarr~::I:::::: ::::: ::::::::: :::::: :::::1" 

2,578

1 

3.870 
~I-··-------

n.'" II n.'" 
3,870 3,870 ............ 2,212 62 504 44 

89,359 I 42,568 38,159 170,086 87, 778 1 82,308 $112,119 51 $34,798 46 

PERRY COUNTY. 

$6,738 48 
3,002 48 
3,036 01 
4,700 69 

517,477 66 

$5,910 20 
4,153 94 
4,463 03 

19800 

$14,725 17 

Troy~~~; .. :::: ::::: :: :::::::: :::::: ::::1:: ::::::: :::i:::: :::::::: ~:: ~:: 1 ~:: ......... .. . 
$5,10668 1 51,75363

1 

51, 32335 1 

55,10668 $1,75363 $1,32335 

PI KE COUNTY. 

Aberdeen (Idle) ..................... . . . • . 
Carbon (Idle) .. . . .. . .. .. ... .. .. .. • .. .. .. . . . . . .. .. ... . ....... . . .... .. 
Ayrshire No.3............ . .............. 32,585 . 18.583 14,310 
Ayrshire No.4.... ...... . ................ 65,392 46,541 37,351 
Ayrshire No.5. .. .. .. . .. . .. .. .. .. .. .. .. . . 306 252 13,124 
Rogers........................... ... .... ........ ... . ............ 5,100 
Blackburn. . . . . . . . . . . . . . . .. .. . .. .. . . ..... ............ ............ 29,741 
Littles.................................. 44,589 58,201 13,294 
Hartwell No. 1........................... 17,040 8,515 51,033 

'"65; 478 ' 1''' '38;:ii5 '1 27,263 11 $35,432 38 
149,284 58,251 91,033 88,400 97 
13,682 7,948 5,734 7,97856 
5,100 5,100 ............ 2,749 08 

116,084 69,382 46,702 I 64,16279 

$11,161 77 1 
27,337 50 
2,822 69 

47454 
4,643 78 

15,238 60 
17,64794 

S5,030 06 
10,367 21 
2,335 91 

29742 
3,516 51 
5,626 95 
6,128 64 

$55,532 66 
19,857 68 
22,617 73 
50,996 99 

$149,005 06 

$40,569 02 
fi7,73325 
60,425 81 
2,915 06 

$161,643 14 

S8,183 66 

$8,183 66 

.. $5i; 6:i4':ii 
126,105 68 
13,137 16 
3,521 04 

24,294 31 
85,028 34 
72,471 39 

;~~~r~~~Iilr}~f:::::::::~::::::::: :::::::::::: :::: ........... .. ..... :::::::::::r:: : .. :::: :::::::::: ......... :::::::::: ........... .. 
Hartwell No.2......... . . ........ . .. . .... ............ .... 9,330 9,330 9,330 ............ 1 6,660 20 1,19049 51204

1 

__ 8.36273 

29,741 26,177 3,564 '1 16,134 02 

~~:~~. I .... ~:~~. I .... 25:7~~. i . 48,69481 

Total....... ....... . ...... ..... ..... 159,912 132,092 173,283 465,287 285,248 200,039 1 $270,21281 . $80,517 31 $33,81474 $384,54486 
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BITUMINOUS HAND OR PICK MINES-Continueci, 

NAME OF MINE. 

Cummins . . . ...... . 
Consolidated No. 31. 
Vandalia No. 10 .. 
W cst Linton (Idle) ... 
Freeman ... .. ... . 
Dering No. 12... .. . . ... ... .. . . 
Superior ... .. _ .... 
Semi Block (Idle). 

Total. 

Tons of 
Screened 

Coal. 

.. "2;664' 
40,896 

i8;995 
28,013 

90,568 

Union (Idle). . . ........................ , ... .. 
35;826' Unity ..... 

First A venue . ... . . 
Sunnyside .. . 

16,236 
20,471 

Diamond .. . ......................... .. 
Ingleside. 

22,550 
3,807 

Total. .. .... . . . ..... . .. .. .. . ..... . .. 98,890 

SULLIVAN COUNTY. 

PICK ~lINED. DISTRJBUTlO~. II 

I 
II To Miners. 

Tons of I Tons of I Totamns II Other Slack and Mine Run of all Kinds Indiana. 
Nut Coal. Coal. P~d~c~~. Statcs. 

3,208 3,208 1,208 2,000 52,670 00 ...... 2;i)i7' 11,417 16,098 3,243 12,755 8,675 84 
22,118 55,098 118, 112 116,421 1,691 71,718 52 

.. , ........ 
.. '43;274' " . 

43,274' 43,274 '24;850 :i5' 
.. ii;967 ' . . .... . ... . . 

546 31,508 
... "56;559 ' 

31,508 18, 092 00 
21,531 35,638 85, 182 28,623 55 , 115 93 

57,633 149,181 297,382 177,531 119,851 $181,122 64 

V ANDERBURGH COUNTY. 

· .... 29;ssi· · .... 76;47i · .... i42; ii8 · .... i42;ii8' 
.. . . . ... . . . . 

'S87;6is'65 ' . . . ......... 
10,283 11 ,633 38,152 38,152 ..... . ..... 25,639 36 
11 ,692 9,708 41,871 26,506 15,362 31,684 92 
14,242 8,750 45,642 45,642 ....... . ... 26,205 03 

........... 32,430 36,237 36,237 . . . . . . .... . . 24,236 35 

66,198 138,992 304,080 288,718 15,362 $195,384 31 

~ 
00 

-----_. -
WACJ-:S PAlO. r:::1 

t::j 
>-;: 
0 

To Inside I To Outside Total Wages po 
>-0 Day Men. Day Men. Paid. 
0 
~ 

S905 00 $525 00 $4,100 00 CJ) 

2,056 87 1,03300 11 ,765 71 ~ 
po. 

17,230 46 7,07952 96,028 50 i-3 
'9540'00 '5;:i01oo 39,691 35 t;j 

9: 721 25 3,006 10 30,819 35 Q 
21,061 87 5,930 52 82,108 32 8 .... ............ ........... . t< 

$60,515 45 $22,875 14 $264,513 23 0 
Q 
H 
CJ) 

:-:l 

$23;023'80' '$10.287' 38 ii20; 929 . 83 
6,498 43 5,368 50 37,50629 

14,351 14 9,883 72 55,919 78 
8,610 72 5,477 28 40,293 03 
5,759 96 6,252 60 36,248 91 

$58,244 05 $37,269 48 $290,897 84 



Dering No.5 . . 
Deriug No.6 . . 
Dering No.7 .. 
Dering No.8 .. 
Dering No. 15. 
Eureka No. l. 
Crown Rill No. 
Dering No. 50. 
Dering No. 23. 
Dering No. 20. 
Prince ...... . 
Crown Rill No. 

Total. 

.... ..... ......... . . 

.. .......... ........ 

... . . . ...... ........ 

.......... . .. 

.... .. ........... 

.... ... .... .. .. .. .. 
l. · .. . ........ .. . .. . . 

· .. , ............. 
........ . .... .... . . 
· . . .. ... . . . . .... . ~ 
... ....... ... .. .... 

2 .. .. . ....... . . ...... 

. . . . . . . .... .. . . . . .. 

Chicago No.6 (Idle) ...... . . .. ....... 
Diamond ........ .. .. .. ... 
Victor .. . . . . ................. 
Lawton ..... 
Grant No.2 .. . ........... .. ... 
Vandalia No. 67 .... .... .. ...... .. ........ 
Vandalia No. 68 .. ........................ 
Vandalia No. 69 .. . . .............. 
Vandalia No. 80 .......... . .. . ...... 
Vandalia No. 81. ................. . .. ... .. 
Miami No. J. ..... .. ... 
Miami No. 2 .............. .. : : : : : . : : : : : : : 
Miami No.3 ... .. .. . . . .. .. . . . . .... . ... . .. 
Fauvre No. 1 ............. ... . .. . •• .. .. . . 
Larimer . ....... . . " . . ... . •............ . .• 
Deep Vein . ... . . . ..... . . . •.. . . . ..•.. 
Fauvre No.2 . ...... ..... .. .... . . ..... . .. 
Sugar Valley .. . ... , . 
Dering No. 10 .. ..... 
Vandalia No. 66 ... 

TotaL, ....... 

27,376 
5,878 

20,689 
3,704 

'''38;837' ..... 27;475 ' 
............ . . . . . . . . . . . . 

... is; iso ' . . . 6;05i 
17,078 14,500 
1,836 1,510 

18,395 15,275 
8,098 9 650 

44,670 14: 869 

180, 348 113,723 

..... ia;05S' . 5; i07 
12,268 6,797 

102,212 57,454 
11, 417 9,866 
88,503 44 ,671 
21,152 11 ,928 
20,124 16, 269 
8,401 

21,358 
6,112 

19,055 
64,409 73,028 
41,509 42,179 
56,739 30,275 
18,894 14,202 

41 ,772 '2S;377' 
1,253 768 

............ 
.. " 44;242 ' . 29,746 

567,311 I 395,834 

I"ERMILLION COU"-'TY 

I 

105,480 153,545 I •• , ....... 153, 545 
187,213 196, 795 I '00"' 170,708 170,708 170,708 ........... 
89,052 155,364 . . . . ... .. . .. 155,364 
71,023 71,023 ............ 71 ,023 
18,075 18,075 18,075 ... . . . . . . ... 
56,055 80,286 15, 150 65, 136 

116,767 148, 345 . . . . . .. . . . . 148, 345 
154,625 157,971 . . . . . . . . . . 157,971 
159,390 193,060 .. . . . ... . ... 193,060 
105,780 123,528 .. .. . 26;863 123,528 
104,747 164 , 286 137,423 

1, 338, 915 1 1,632,986 230,796 1,402, 190 

VIGO COUNTY. 

I 

"'9;050 .. '''27;2i5 ..... 27; 2i5 ........ ". 
11,911 ' 9,143 28,208 16,297 

17,500 177,1 66 177,166 .... "s;70i ' 64,393 85,676 76,975 
27,250 160,424 148,697 11,727 

999 34,079 31,493 2,586 
1, 079 37,472 33,007 4,465 

640 15,153 10,583 4,570 
12,509 52,922 37,370 15,552 

137,437 .... .. ...... 137,437 
40,575 124,263 .. . . . ....... 124,263 
31, 520 118,534 .. .... .. ... Jl8,534 
7,227 40,323 40, 323 .... ... . . . . . 
4,540 4,540 4,540 . . . . . .. .. . . . 

30,391 100,540 60,375 40, 165 
433 2,454 2,454 ..... . . . .... 

1,185 1,185 1, 185 . . . . . . . . . . .. 
30,186 30,186 30,186 
7,084 81,072 75,694 5,378 

295 ,704 1 1,258,849 773,560 485, 289 1 

I $81,55523 $31,463 27 $6,280 42 $119,298 92 
105,457 30 36,987 31 7,239 10 149,683 71 
90,881 34 31,835 75 7,758 34 130,475 43 
84,376 86 37,53683 7,657 79 129,571 48 
38,550 10 16,096 35 5,273 51 59,919 96 
10,844 72 3,760 58 3,445 98 18, 051 28 
61,622 35 13,641 98 3,711 74 78,976 07 
85,619 01 17, 346 55 9,38300 112,348 56 
94,304 88 18,439 17 8, 020 15 120,764 20 

112,474 94 18,958 60 8,343 40 139,776 94 
74,014 98 18, 09841 5,538 22 97,651 61 

116,063 75 21,983 08 5,073 28 143, 120 11 

1$955,76546 \$266,147 88 1 $77 ,724 93 SI,299,638~ 

si6;35S' 30' . $4;977 80 ·1· . $3; 575 . 05 . $24,911 15 
19,053 65 4,893 50 3, 375 25 27,322 40 

115,466 30 28,761 95 8, 787 45 153,015 70 
50, 118 26 23,725 83 8,355 69 82, 199 78 
99,056 20 29,251 28 7, 081 39 135,388 87 
21,17605 11 ,881 83 4,804 52 37,86240 
21, 563 75 12,974 54 4,234 05 38,772 34 

7,464 41 5,282 03 1,074 28 13,820 72 
29,570 67 8,956 20 4,759 64 43,286 51 
84, 167 38 23,453 91 6,388 58 114,009 87 
78,009 14 16,639 99 6,486 35 101 , 135 48 
72,532 29 13,545 13 4,679 41 90,756 83 
20,704 95 11,688 59 2,838 63 35,232 17 
2,593 80 1,054 66 434 00 4,082 46 

64,675 92 12,694 90 9,099 99 86,470 81 
1, 37056 1, 836 17 1,050 59 4,257 32 

~16 20 10340 200 00 919 60 
15,666 30 6,746 35 2,443 35 24,856 00 
46,977 12 17,4 13 33 5,882 21 70,272 66 

$767,141 25 $235, 881 39 $85,550 43 ISI ,088.573 07 
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BITUMINOUS HAND OR PICK MINES-Continued. 

WARRICK COUNTY. 

PICK MINED. DISTRIBUTION. 

NA&mOFmNE. 
Tons of 
Screened 

Coal. 

Tons of 
Slaok and 
Nut Coal. 

Tons of 
Mine Run 

Coal. I 

Total Tons 
of all Kinds 

of Coal 
Produced. 

Indiana. I 

~~:rn~~\:: : ::::: :::: :: ::: :::: :: :::: :::: ::::: ::: :::: :::::::: :::: ~:~g~ ~:~~ ~:~J : Air Line (Idle) . . "" . • " . . " . " . ".,," ·1"""·"" ·1··""" .. "I""""" "I""""" "II"""""· '1" 
Burke (Idle). " " " " • . " " ... " ... " "" "." . • . ,, " .. "" ... . " ."",,",, . ,, ",,""" .".,,"" " " 

Other 
States. 

Total .. ...... ....... ........ .. -:-: .... , ......... ... , ... . . . . . ... . 14,695 14,695 14,695 , ,,. ,, .. ,," 

WAGES PAID. 

I 
To Inside 

To Miners. Day Men. 
To Outside 
Day Men. 

Total Wages 
Paid. 

"$3; ilili' 00' 
5,103 42 ··sH~·~· I' ···~if~l ··~:~~·~~ 

$8,914 32 $2,49673 I 51,55221 I $12,963 26 
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I 

1 
Tons of 

Screened 
Coal. 

RECAPITULATION. 

Showing Total Production and Wages of Indiana 111 ines for 1906. 

TOTAL PRODUCTION OF BLOCK COAL. 

MACHINE MINED. DISTRIBUTION. 

II 
PICK MiNED. 

Tons of / Tons of I T~~~~f ·1 Tons of / Tons of 1 Tons of I T~~~~f /1 a~daN~t ~1ine Run alllCinds Screened a~daN~t Mine Run all Kinds Indiana. 1 ~t!'::. 
Coal. Coal. P~d~~. Coal. Coal. Coal. P~d~~~ 

Miners. 

1

- 1------1---
~~~ 1 -blockcoa!......... 89.716 15.227. . .. . . . 104.943 6.846 2.963 1171 9.926 31.038 83.831

1 
$85.88325 

Total pick mined 
block coal .. . . . ... . ....... . . . .. ...... . ... . . .... . ..... . . '1 494.750 110.278 26 .773 631.801 351.656 280.145 548.265 19 

----1- 1----- 11 Total block coal.. 89 .716 15.227 ......... 104.943 , 501.596 113.241 26.890 641.727 382.694 363.976
1

5634.14844 

TOTAL PRODUCTION OF BITUMINOUS COAL. 

WAGES. 

To Inside 
Day Men. 

To Out­
side Day 

Men. 

Total 
Wages 
P.id. 

$41.565781 SI8.647 021 S146.296 05 

187.346 71 92.641 76 828.253 66 

8228.91249 sm.488 781 $974.549 71 

$998.21714
1 

$470.1754654.187.13025 
Total bituminous rna- 1 I· 

cbine mined coal .. . 1.495.729 839.649
1

1.762. 1404.097.518 291.641 133.894 528.274 954.009 2. 712. 4~7 1 2 . 339. 030 52.718.737 65 
Total bituminous pick 

mined coal. . . .. . . . ... .. .... ... . . . .. . . ... . .... . . ... . . . . 1.705.294 1.112.914 2.805.6225. 623.830 12.991.41012.632.420 3.415.933 58 989.476 43 
Total bituminous coal 1. 495. 729 839.649 1.762.1404.097.518 1.997.135 1. 246.808 3.333.896 6.577 .839 5.703.9074.971.450 6.134.671 23 1.987.693 57 
Total macbine mined 

co.I.. . . . . .. . ... . . 1.585.4451 854.8761.762.14014.202.461 298.6871 136.8571 528.391 963.935 2.743.53512.422.861 2.804.620 901 .039.78292 489.022481 4.333.42630 

405.951 411 4.811.361 42 
876.126 87 8.998.491 67 

Total pick mined 
coal. ........... . . .:..:..:..:..:.1:..:..:..:..:..:..:..:..:..:.. .:..:..:..:..:.{ 200. ().l4 1. 223. 192 2.832. 395 6.255.631 3.343.0662.912.565 3.964.198 7711.176.823 14 498.593 17 5.639.615 08 

Grand Total . . ... 4.084.1762.214.92515.122.926111.422.027 ........ . . .... .... ....... . . ... ....... 6. 086.601 5.335.426 $6,768.819 67 $2.216.606 06 S987. 615 65 $9.973.041 38 
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632 REPORT OF STATE GEOI,OGIST. 

JOINT CONFERE rCES COAL MINERS AND OPERATORS OF "\¥ESTERN 
PENNSYLVANIA, OHIO, INDIANA AND ILLINOIS. 

Indianapolis, Ind., January 25 to February 2, and March 20 to 
29, 1906. 

The following is a brief history of the proceedings of the Na­
tional Convention of miners and operators of Western Pennsyl­
vania, Ohio, Indiana and Illinois and the strike resulting there­
from April 1, 1906. The National Convention of miners and oper­
ators met in Tomlinson Hall January 25th for the purpose of ar­
ranging prices and ('oJJdition to govern the scale year heginning 
April 1, 1906. 

Pm "1' CONl~I;;R lmcE-J ANUARY 25, 1906. 

'l'he joint convention of miners and operators was called to 
order at 2 0 'clock, p. m., with Mr. J OM l\Iitchell, National Presi­
dent of the United Mine Workers, acting as temporary chairman. 
The convention was organized by electing Mr. G. W. Traer (oper­
ator) of Illinois permanent chairman, W. B. Wilson (National 
Secretary to the Miners' Organization) as permanent Secretary 
and C. L. Scroggs (miner) of Illinois Assistant Secretary. The re­
mainder of the day was ·ousumed in the selection of various com­
mittees and other routine work incident to o'overning the conven­
tion. 

J'anuary 26. 

The joint convention was call ed to order at 4 :15 p. m., with Mt'. 
G. W. Traer in the chair. 'l'he first order of business transactea 
was the selection of the members of the scale committee and alter­
nates. When the roll call of States was made Chairman Traer an­
nounced the Convention I' ady to proceed with its business. 

Immediately following this annoUJlcement, Mr. Mitchell on the 
part of the miners made the following motion, to wit: That there 
be a general advance of 12lj2 per cent. over the present scale 
of wages, that the advance be on the run-of-mine basis, with a 
proper run-oi-mine price for all of the states covered by the propo­
sition; and that the differential between pick and machine mining 
be 7 cents per ton. After some little discussion on the proposition 
the convention adjourned until 9 0 'ciol:k, a. m., the following 
day. 



J01" '1' CONF1~RENCE MINERS AND OPERATORS. 6:33 

J anual'y 27. 

The convention was called to order at 9 :30 0 'clock by Chairman 
'l'raer. The forenoon of the session was taken up in a discussion 
of the uniform !';cale, the 7 cents differential between pick and 
machine mining and the shot firers' bill in Illinois, but with little 
headway. A vote was takeu (on Mr. Mitchell's motion made the 
previous day) which lost, the miners voting iu the affirmative aua 
the operators in the negative. Just before the hour for adjourn­
ment Mr. Robins moved tbe matter of scale be referred to the joint 
scale eommittee (seconded by Mr. Mitchell), the miners and oper­
ators both voting in the affirmative. The joint convention was 
adjourneLl to wait the call of the committee. 

JOIN'!' SCALE OOM \H'r'rE"l!:. 

The Joint Scale Committee met and organized by electing Mr. 
W. D. Ryan (Secretary and 'l'reasurer of the Miners' Organization 
of Illinois) as permanent chairman, C. L. Scroggs Secretary,W. 
D . Wilson and T. S. Brooks assistant secretaries, and adjourned to 
meet at 1 :30 o'clock, p. m. , iu the palm room of the Claypool 
Hotel. 

The first regular session of the Joint Scale Committee was called 
to order at 1 :30 o'clock p. m., in the palm room of the Claypool 
Hotel, and after adopting rules, etc., to govern the deliberations of 
the committee, adjourn ed to meet at 10 0 'clock a. m., Monday, the 
29th. 

Jannary 29. 

The Joint Scale Committee was called to order at 10 0 'clock, a. 
m. Mr. IVIJtchell presented the miner'S' proposed scale in full, 
II"hi ('h read as follows: 

PHOPOSED SCALE. 
We clelland: 
1st. A general advance of 12% pel' cent. over tbe present sca le of 

wages. 
2d. '1'0 be paic1 ou a run-of-mine basis with a proper relative run-of· 

mine price for all States cO\'erec1 by tbe contract. 
3d. That t ile differential between machine and pick mining shall be 

7 cents per ton. 
4th. That a uniform outside day wage scale be established. 
5tb. That all yarda ge l111d dead work be advanced 12% per cent. 
6th. That no boy under 16 years of age be employed in or around the 

mines. 
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7th. 'rhat our contract become effective A.pril 1, 1906, and expire 
March 31, 1907. 

8th. 'I'hat eight hours from bank to bank shall constitute a day's 
work. 

9th. That when the men go into the mine in the morning they shall be 
entitled to two honrs' pay whether or not the mine works the fu ll two hours, 
that the men shall be paid for every hour thereafter by the hour for each 
hour or fractional part thereof. If, for any reason, the regular routine 
work can not be furnished the inside labor for a portion of the first two 
hours, the operators may furnish other than regular labor for the unex­
pired time. 

10th. That the check-off for the collection of dues, initiation fees, fines 
nnd nssessments le,ied by the United Mine Workers of America become a 
part of the Interstate Joint Agreement. 

11th. That internal differences in any of the State!!' or districts, both 
ns to prices and conditions, shall be referred to the States or districts 
:lffected for adjnstment. 

When the scale had been read Mr. IVIitchell moved its adoption 
(seconded by 1\'[1'. IT. C. Perry, miner). 

A motion was then made by Mr. Robins that the scale ue taken up 
by sections. No objection being made Mr. Robins' motion was ac­
cepted, and the committee proceeded to discuss the scale in sec­
tions one by one. Several paragraphs of the proposed scale were 
debated during the two following days, Messrs. Penna, Mitchell, 
Robins, Winder, Wilson and Taylor taking the more prominent 
parts in the discussion. Little of interest transpired until the after­
noon session of the 31st. 

January 31. 

The Joint Scale Committee was called to order at 4 0 'clock, p. m., 
W. D. Ryan in the chair. 

Mr. Taylor on the part of the operators offered the following, 
to wit: That the present interstate agreement be continued for 
one year from April 1, 1906; that the mining price at Danville, 
the basing point for Illinois, be 52 cents per ton for mine run coal 
loaded on the cars at the face, including the inspecting and shooting 
of shots, the timbering and care of working places and in machine 
mines the proper snubbing of the coal. This proposition on being 
put to a vote lost, the operators of the four states voting in the 
affirmative, the miners voting in the negative. Mr. Robins then 
moved to adjourn until 9 o'clock a. m. the following day. Mr. 
Wilson amended the motion to adjourn to meet the joint convention 
but withdrew the amendment and the committee adjourned to 
meet at 9 0 'clock, February 1st. 
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February l. 

The Committee was called to order at 9 a. m., and Mr. Robins 
moved the scale auopted two years prior be adopted by this con­
vention, covering the scale years from April 1, 1906, to March 31, 
1907. Motion amended by Mr. 'l'aylor that at Danville, the basing 
point of Illinois, th e price per ton mine run loaded on the cars at 
the face be 52 cents, including the inspecting and shooting of shots 
and timbering and care of the working places and the proper snub­
bing of the coal. 'l'he amendment and motion on being put to a 
vote (separately) lost, the miners voting in the negative and the 
operators in the affirmative. A motion was then made and carried 
that the joint scale committee adjourn to meet the joint con­
vention at 2 p. m. 

JOINT CONVEN'fION. 

Report of Joint Scale Committee. 

The Joint Convention was called to order at 2 p. m. Secretary 
Scroggs read the report of the Joint Scale Committee. The report 
included the various paragraphs acted on, nearly all of which lost; 
also the motion and amendment made by Messrs. Robins and Taylor 
and the action taken thereon. After some further debate on part 
of Mr. Mitchell and Mr. Robins the convention adjourned to meet at 
9 o'clock a. m., February 2.(1, the miners remaining for a separate 
session. 

February 2. 

The Joint Convention was called together at 9 o'clock, a. m., 
with Colonel Randolph Smith in the chair. 

Mr. Mitchell: Yesterday afternoon our own convention endorsed 
the action of our scale committee in refusing to accept a settle­
ment on a basis of the present settlement. 

Mr. Robins, in order to have the record., of this convention 
right, offered the same motion as made by him the day previous. 

Mr. Taylor also made the same amendment as offered the day 
previous. On roll call of the States the amendment lost, the miners 
voting in the negative and the operators in the affirmative. 

After considerable discnssion Mr. Robins' motion was put to a 
vote. The roll call of the four States was as follows: The operators 
of Illinois did not vote, operators of Ohio, Indiana and Western 
Pennsylvania voted in the affirmative. The miners of Illinois, 
Indiana and Ohio voted in the negative. Mr. Dolan voted in the 
affirmative for Western Pennsylvania, the other delegates from that 
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District voted in the negative. Mr. Robins then moved to adjourn 
sine die, which carried, the convention adjourning without an 
agreement having been made. 

INTERs'rA'I'E CONVENTION 1906. 

Second Conference - March 20th to 29th. 

Pursuant to the suggestion of President Roosevelt in a letter 
addressed (each) to National President .John Mitchell and Francis 
L. Robins a second joint convention was called. rrhis convention 
was called to order in Tomlinson Hall a.t 2 o'dock p. m., March 
20, 1906, and organized by electing Mr. G. W. Traer of Illinois 
Chairma;n, W. B. Wilson Secretary and .Messrs. '1'. S. Brooks and C. 
L. Scroggs A<;sistant Secretaries. 

After the various committees (including scale committee) had 
been selected and other routine work accomplished President 
Mitchell on behalf of the miners offered the same scale of wages, 
conditions of labor, etc., as offered at the former conference and 
moved its adoption, which was seconded by Mr. Wilson. '1'he motion 
was immediately voted on and lost, the miners voting in the affirma.­
tive and the' operators in the negative. After other preliminary 
work had been gone through Mr. Robins offered a motion that the 
matter of scale be referred to the J'oint Scale Committee and that 
the Joint Scale Committee meet the following morning at 9 0 'clock 
in the Claypool Hotel, and that the convention adjourn (seconded 
by Mr. Mitchell). All opera.tors and miners voting in the afflrma­
tive, the motion was declared carried and the convention adjourned 
to wait the can of the committee. 

JOINT' SCALE COMMITTEE. 

March 21. 

The Joiut Scale Conunittee was called to order at 9 o'clock a. 
m. in the palm room of the Claypool Hotel and organized by 
electing W. D. Ryan, Chairman;. C. L . Scroggs, Secretary, and '1'. 
S. Brooks and W. 13. Wilson, Assistant Secretaries. Immediately 
after the committee was organized Mr. Mitchell moved the adoption 
of the scale proposed in the joint convention (seconded.) The 
remainder of this date was consumed in a discussion of the shot 
firers' bill in Illinois, the operators claiming the bill was lmjust 
and that they had not been treated fairly by the miners insisting 
on its enforcement, the miners' position being opposite that of 
the operators. 
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March 22. 

']'he Joint Scale Committee was called to order at 9 0 'clock, W. 
D. Ryan in the chair. 'rhe first business transacted on this date 
was a vote on the motion , rE'garc1ing the scale, made by Mr. Mitchell 
the previous day. The miner!'; voting in the affirmative and the oper­
ators in the negative, the motion was declared lost. Mr. Mitchell 
then moved that the subject of formulating a scale of wages be 
referred to a sub-committee composed of two repre!';rntatives of the 
miners and two operators from each of the states affected (sec­
onded). All the miners and the Pennsylvania operators voted in the 
affirmative and the operators from the other three states in the 
negative (motion lost ). The !';hot firers' bill was again brought up 
for discussion, Mr. Taylor of Illinois offering the foilo\ving motion, 
i. e.: That it be the sense of this meeting that the shot firers' bill 
affecting Danville, the basing point for Illinois, is an interstate 
mattrr. ']'he motion on being put to a vote lost, ail the operators 
voting in the affirmative and the miners in the negative. After 
some debate on tlle question of a sub-committee and other mat­
ters, Mr. "Winder moved the adoption of the scale, agreed to two 
yeal"f; previous, and which expired April 1, ] 906. ']'he miners at 
that time did their own shot firing. ) 'Chi!'; motion lost, the miner3 
voting nay and the operator!'; aye. A frw minutes before adjourn­
mE'nt Mr. Robins offerer] the folIo wi ng motion: 'l'hat the scale 
of 1903, the same pri ces and conditions, he renewed for two years 
from April 1, 1906 (seconded). On roll call all of the miners of the 
fonr State!'; and the operatorR (If Penn!';ylvania voted in the affirma­
tive and the operlltors of Ohio, Indiana and Illinois voted in the 
negative. The motion was dE'clared lost. The committee then ad­
journed to meet at 9 n.. m., Friday, March 23d. Little bm;ine!';s of 
importance was tr::msal'ted on tlle 23d and 24th. 

March 27. 

The Joint Scale Committee was called to order at 9 0 'clock a. m., 
W. D. Ryan in the ( h<1 i I'. Immediately after the meeting was 
opened J\Ir. Mitchell moved that the ,ToiJJt Scale Committee adjourn 
to report a disagreement to the joint convention at 2 o'clock, p. m. 
(Seconded by Mr. Winder.) ']'he roll call of States was made and 
the motion carried. 
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JOINT CONVENTION. 

March 27. 

The joint convention was called to order at 2 p. m., with G. W. 
Traer in the chair. The report of the Joint Scale Committee was 
read and on motion was adopted and made a part of the records 
of the convention. Mr. Winder then offered the following motion, 
to wit: That the scale adopted two years previous, expiring April 
1, 1906, with all of the conditions existing at the time of its adop­
tion, be re-affirmed, and that the mining price at Danville, the bas­
ing point in Illinois, include the mining, shooting and loading coal, 
the proper care and timbering of the working places and the inspec­
tion of shots. (Seconded.) This motion was voted on during the 
afternoon session of the 28th and lost. Mr. Mitchell then moved 

. that as a basis of settlement there be a restoration of the 1903 min­
ing scale, day wage and dead work scale. Amended by Mr. Robins 
that the agreement take effect April 1, 1906, and continue until 
March 31, 1908, subject to approval of the miners' convention. (Mr. 
Mitchell seconded the amendment.) Mr. Mitchell stated that be­
fore the miners could vote on the motion it would be necessary to 
hold a separate session and moved to adjourn until 2 o'clock, p. 
m., of the 29th. (Motion prevailed.) 

March 29. 

The convention was called to order at 2 o'clock in the German 
House, G. W. Traer in the chair. 

Mr. Mitchell's motion, amended by Mr. Robins, after being de­
bated on at consiuerable length, was put to a vote and lost, the 
operators of Ohio, Indiana and Illinois voting no, Mr. Robins, for 
Western Pennsylvania, and the miners of that district vot"ing aye. 
A motion to adjourn sine die was made by Mr. Winder (seconded 
by Col. Randolph Smith of Illinois), the miners and operators both 
voting in the affirmative and the National Convention was again ad­
journed sine die without an agreement having been effected, thus 
precipitating a general strike which extended over a period of more 
than two months. The strike, while general in Indiana, affecting all 
the coal producing counties, did not include all mines in the State; 
a number of operators outside the large combines, representing 
probably one-tenth of the total production of the State, granted the 
miners' demands, signed the scale and continued to operate their 
mines. Owing to the heavy stocking prior to April 1st, there was 
very little demand and the tonnage produced during that month 
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was comparatively small. In May, however, both prices and de­
mand grew stronger and the independent operators one by one be­
gan signing the scale, and by the time a final settlement was made 
there were 54 mines in operation. 

Note.-During the time of the first convention in January it was 
rumored that a motion had been passed at one of the miners' sepa­
rate conferences providing that no State or District" be permitted 
to sign an agreement until all States and Districts covered by the 
contract were ready to sign. A rumor was also current that at the 
second conference held in March action was taken permitting any 
operator, State or District, to sign the agreement and continue 
work. We have no record of either of the above motions and 
merely mention them as a connection between the adjournment of 
the second conference and occnrrences that took place later. The 
above motion was repeatedly referred to during the conference as 
t4e Ryan resolution. 

TERRE HAUTE CONVENTION. 

Early in June a joint convention of miners and operators of 
District 11, covering the bituminous field in Indiana, was held in 
Terre Haute and after a eonference of several days an agreement 
was finally made and signed on the 8th, inst., a eopy of which we 
will give later. The block coal field covered by district No.8, ef­
fected a settlement some time later. So ended the greatest history 
making struggle between miners and operators to the knowledge 
of the writer on record. A great many of the operators were ready 
to resume work at once; some had considerable cleaning uP. and 
repairs to make and it was probably the 15th of the month before 
all the mines had resumed operation. 

STRIKE AT SUMMIT No.2 MINE. 

A strike covering some four weeks occurred at the above mine 
shortly after the resumption of work in June, resulting from the 
miners' refusal to clean a certain amonnt of falling slate without 
pay, the operator claiming that the recent Terre Haute Agreement 
required them to do so, the miners contending they were entitled to 
pay. After ,the mine had heen idle the time above mentioned the 
matter was finally adjusted in favor of the miners. 
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STRIKE AT THE VANDALlA Nos. 8 AND 9 MINES. 

A strike of several days' duration occurred at these two mines 
during the summer, which at one time threatened to involve all 
the mines owned by the Vandalia Coal Company. This trouble 
grew out of the discharge of three miners at Vandalia No. 8 Mine 
for violation of the State law governing shot firing in coal mines. 
The mine committees and officers of the miners' organization de­
manded reinstatement of the men discharged. On the company's 
refusal to reinstate them the ruiners in all of the Vandalia mines 
were ordered out by the State officials of the miners' organization. 
The company, however, conceded the demands of the miners on the 
morning this order was to take effect and work was continued at the 
other mines without interruption. 

STRIKE AT THE ROSEBUD MINE. 

A strike at this mine, owned by the Vandalia Coal Company, Oc­
curred during the fall arising over the question of payment for 
top coal required to be left up for the protection of the roof. 
(This matter included a greater number of the mines in the See­
leyville District.) After several days' idleness the question was 
finally settled in favor of the company. 

There were numerOllS other local strikes at the mines during the 
year, but usually extended over a few days' time, hence no men­
tion of them will be made. 

We submit herewith the agreement· of the miners and operators 
of the 11th District entered into in June; also the Brazil Agree­
ment which was made a short time later: 

'l'ERRE HAUTE AGREEMENT. 

Arranged and adopted by and between the United Mine Workers of 
District 11 and the Indiana Bituminous Coal Operators' Association, effec­
tive during the Scale YeArs from June 8th, 1906, to April 1st, 1908. 

It is hereby agreed: 

SECTION I. 

That the bituminous coal district of Indiana shall pay fifty-five cents 
(55 cents) per ton for all mine-run coal loaded and shipped as such. All 
other coal mined in that district shall be passed over regulation screen, and 
be paid for at the rate of ninety cents (90 cents) per ton of two thousand 
·(2,000) pounds for screened lump. 

The standard height of coal in Indiana shall be 3 feet 3 inches in 
mines opened prior to AprIl 1, 1901, and in mines opened since April 1, 1901, 
the standard height shall be 3 feet 6 inches. All coal less than 3 feet 3 



THE TERRE HAUTE AGREEMENT. 641 

inches in thickness and over 2 feet 9 inches, the price shall be 98 cents per 
ton for screened lump coal, and 64 cents per ton for mine-run coal. All 
coal less than 2 feet 9 inches and down to 2 feet 6 inches, the price shall be 
$1.06 per ton for screened lump coal and 65 cents per ton for mine run coal. 

SECTION II. 

That the screen hereby adopted for the bituminous district of Indiana 
shall be uniform in size, six (6) feet wide by twelve (12) feet long, built 
of flat or Akron-shaped bar, of not less than five-eighths (%) of an inch 
surface, with one and one-fourth (1!A,) inches between bars, free from ob­
structions, and that such screen shall rest upon a sufficient number of 
bearings to hold the bars in proper pOSition. 

:\,[ACHINE MINING. 

SECTION III. 

PIUCF. PER TON FOR MACHINE MINING FOR PUNCHING MACHINE. 

Vandalia Track and North thereof: 
Screened Lump----Runner, 11% cents; helper, 10% cents; loading, 

shooting and timbering, 50 cents. Total, 72 cents. 
Run-of-Mine-Runner, 7% cents; helper, 7 cents; loading, $hooting 

and timbering, 30% cents. 'rotal, 45 cents. 
South of Vandalia Track: 
Screened Lump-Runner, 10% cents; helper, 93-10 cents; loading, 

shooting and timbering, 522-10 cents. Total, 72 cents. 
Run-of-Mine-Runner, 66-10 cents; helper, 61-10 cents; loading, shoot­

ing and timbering. 323-10 cents. Total, 45 cents. 

FOR CHAIN MACHINE. 

Screened Lump-Runner, 614 cents; helper, 614 cents; loading, shoot­
ing and timbering, 56 cents. Total, 68% cents. 

Run-of-Mine-Runner, 4 cents; helper, 4 cents; loading, shooting and 
timbering, 34% cents. Total, 42% cents. 

Machine shovels shall be furnished by the operators, but when re­
. placed the old shovels must be returned, and in case of careless breaking 
or destruction, the helper shall pay for the shovel so destroyed. 

DAY WORK FOR PUNCHING MACHINES. 

Machine work. when paid for by the day, shall be for machine runner. $3 17 
Helper .......................................................... 2 56 

DAY WORK, CHAIN OR CUTTER BAR MACHINE. 

When paid for by the day, shall be for machine runner .............. $3 01 
Helper .......................................................... 3 01 

Day work by machines shall apply only to opening new mines and de­
fectiye work, such as horse backs, etc. 

[41] 
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YARDAGE AND ROOM TURNING. 

SECTION IV. 

PICK MINING YARDAGE. 

Narrow entries, 7 to 9 feet wide, $1.86%, per yard. 
Wide entries, ]2 feet wide, $1.]6~ per yard. 
Wide entries shall not be more than 13 feet nor less than 11 feet. In 

the event of a 10 or 11-foot entry being demanded by the operator, narrow 
entry prices shall be paid; if ]4,15,16 or.17-foot entries are demanded the 
wide price shall be paid. 

'l'he right of the operators to drive an 18-foot room when necessary 
shall not be questioned. 

MACHINE MINING YARDAGE. 

In entries 7 to 9 feet wide ....................................... $1 34 
In entries 12 feet wide, % of price of narrow entries, or........... 8314 

Narrow work after punching machines shall be sheared when demanded 
by the operator. Narrow work after the chain machine must be done in a 
workmanlike manner. 

BREAK THROUGHS-PICK MINES. 

Break throughs between entries shall be paid for at entry prices. 
Break throughs between rooms, when sheared or blocked shall be paid for 
at entry prices, but no. break throughs shall be driven without consent of 
the operators. Nothing herein shall interfere with the law governing 
break throughs. 

BBEAK THROUGHS-MACHINE MINES. 

Break throughs between entries, same as entry prices. Break 
tlJroughs between rooms shall be paid for at same price when similarly 
driven. 

ROOM TURNING-PICK MINES. 

Room turning ................................................... $4 50 
Room necks to be driven 12 feet in and widened at an angle of 45 

degrees when so desired by the operator. Any distance in excess of above 
shall be paid for proportionately, but no room neck shall exceed 15 feet. 
When room necks are driven 12 feet wide, the price shall be % of regular 
price, of $2.8114. 

ROOM TUBNING-MACHINE MINES. 

Room turning .................................................. $3.37~ 
Room necks to he driven 12 feet in and widened at an angle of 45 

degrees when so desired by operators. Any distance in excess of above shall 
be paid for proportionately, but no room neck shall exceed 15 feet. When 
room necks lire driven 12 feet wide, price shall be % of regular price, or 
$2.10. 

Yardage in machine mines shall be divided as follows: 
In narrow entries and narrow break throughs between entries in chain 

machine mines, the loader shall receive $1.18 per yard and the machine 
runner and helper each 8 cents per yard, and in wide entries the same pro-
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portion. In entries and break throughs between entrIes in punching ma­
chine mines the loaders shall receive $1.14 per yard and the runner and 
helper each 10 cents per j'urd, except where coal i" sheared, in which case 
runner and helper sha: l receive all the yardage. 

Where machines are worked by the day the loaders shall receive all 
the yardage. 

The p"ice for mining herein agreed to for pick and machine work shall 
include al1 labor necessary to cut the coal, drill and blast the same, load it 
on the miner's car and properly care for and tiUlber the miner's working 
place, and no division of the scale shall carry any exception to this rule. 
In case a miner fails to properly timber, shoot and care for his working 
place so that any of the cOlllpany's property is injured, the miner whose 
fault has occasioned sucll damage shall repair the same without compensa­
tion. Provided, however, that .where shot-firers are employed and par­
tially paid by the company the condition shall continue during the life of 
this agreement. 

BLACKSM (THING. 

Price of blaC'ksl1l!thing shall be 114 cents on the dollar. Sharpening 
sllall be done in a workmanlike manner and men shall not have to wait for 
their tools. 

The blacksmith's wages shall be $2.94 per day of nine hours at all 
mines north of the B. & O. S. W. R. R. 

In addition to his ordinary duties he shall do any other labor required 
of him by the mine management. Provided, however, that he shall receive 
his regular wages therefor. 

DAY LABOR. 

SECTION V. 

'1'he wages of inside day labor shall be $2.56 per day of eight hours 
where and when men are employed, except as herein provided. 

The wages of spil;:c team driver shall be $2.80 per day. The drivers 
shall take their mules to and from the stables, and the time required in so 
doing shall not include any part of the day's labor, their work beginning 
when they reach the change at which they receh'e empty cars, but in no 
case shall a driver's time be docked while he is waiting for such cars at 
the point named. 

The wages of motor men shall be $3.01 per day, and trappers $1.13 
per day. 

All day laborers working at the mines, excepting wej~bJ11~,ster'3, head 
tIat-trimmer, dumper, fire-bosses and boss drivers who shall Of> re;::-ardeu 
strictly as company men, shall be recognized as lnemoers of the U. i\1. \v. 
of A. In emergenci{!R or in the absence of any regular employe the right 
of the operator to employ men not members of the U. M. W. of A. for out­
side day labor stln 11 not be questio!li:d. Any and all tIat-trimmers shall 
dock for ulrty coal. 

The wages ,," outside men except as herein provided shall be $2.02% 
per day of eight hours on and north of the B. & O. S. W. R. R. 

South of the B. & O. S. VY. R. R. the wages shall be '2014 cents per hour. 
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The present wages of all outside day labor south of the B. & O. S. W. 
not herein specifically stated shall be advanced 587-100 per cent. 

All day men shall at all times do and perform any and all kinds of 
labor required of them by the mine management. Provided, however, that 
on idle days men shall have an equal division of the work they usually per­
form when the mine hoists, and where men are employed as drivers, cagers 
and motor men they shall have an equal share of all extra work, such as 
cleaning roads, getting in rails, timber or any other work required of them, 
when the same does not interfere with the work of other men. 

In the absence of any driver, any miner who can drive shall be expected 
to do so when requested. Any miner leaving his place to drive shall be 
permitted to load one car for that day. Provided, however, that no miner 
shall be permitted to make up more than one car in any one week. 

DEAD WORK. 

SECTION VI. 

It is agreed that the companies shall have the working places as dry 
as local conditions will permit, and said working places shall be in working 
condition at time of starting work in the morning. If any company shall 
fail to have said working places dry or reasonably so one hour after start­
ing time two successive days, the company shall, if said failure is traceable 
to neglect or carelessness of the company's agent, give miner or miners so 
affected other work or pay him or them for time so lost. 

The question of slate in or .over the coal shall be and is regarded a 
local question to be taken up and adjusted by the methods provided in the 
annual Terre Haute agreement for the settlement of disputes. Provided, 
however, that established usages and prevailing conditions shall not be 
changed except in new mines where they have not been considered and 
adjusted. 

Where bottom coal is excessively hard to take up, the- operator shall 
have the option. If he demands that it be taken up he shall pay extra 
therefor. Provided, that where coal so left shall exceed 4 inches in thick­
ness it shall be taken up by the loaders and paid for by the machine men, 
but this shall not apply when caused by sulphur boulders, rock or any un­
usual condition. And whenever there shall arise a dispute between any 
loader and bos~, or committee and boss, as to whether the bottom coal in 
any room is "excessively hard," the company interested shall select a man 
who shall take up one-third of such bottom coal, and if by such test it re­
quires more than forty minutes to take up all the bottom coal in such room, 
then the loader shall be paid at the rate of 32 cents per hour for such time 
so required in excess of forty minutes. 'I'his is to apply to the No.4 vein 
of Linton coal. 

In mines where it is necessary to remove top or bottom in working 
places, commonly known as brushing, the following scale shall be paid: 

When necessary to shoot top or bottom in entries 9 inches in thickness, 
45 cents per yard, and 5 cents per inch per yard for any additional thick­
ness. In rooms, where necessary to shoot 9 inches in thickness, 36 cents 
per yard, and for each additional inch 4 cents. 

When brushing is necessary and can be done without shootiug the pric(' 
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in entries shall be 4 cents per inch per yard, and in rooms 3 cents per inch 
per yard. 

No brushing shall be done nor paid for without ordered and amount 
specified by the mine boss. 'rhe miner doing the brushing in entries shall 
load or "gob" the same, as directed by the mine boss. In rooms the miner 
shall "gob" the refuse. Brushing shall be six feet wide in entries and five 
feet wide in rooms. 

ENGINl<JERS' WAGES AND THEIR DUTIES. 

SECTION VII. 

The engineers' wnges shall be: 
First engineer .................................................. $84 37 
Second engineer ................................................ 73 13 
'l'hird engineer .................................................. 67 50 

Eight hours shall constitute a day's work" but the engineers shall, out­
side of regular hours, hoist and lower the men, and in addition shall per­
form all the duties which necessarily and usually pertain and belong to an 
engineer's position, and shall not receive any extra pay therefor. It is 
agreed further that no hoisting engineer shall be subjected to the inter­
ference or dictates of the mine committee nor the local unions, but all the 
differences between the engineer and his employer shnll be adjusted by the 
officers of the U. M. 'V. of A. and employer interested. 

In case of either local or general suspension of mining, either nt the 
expiration of this contract, or otherwise, the engineers shall not suspend 
work, but shall, when mining is suspended, fully protect all of the com­
pany's property under their care, and operate fans and pumps, and lower 
and hoist such men, mules or supplies as may be required, and any and all 
coal required to keep up steam at the company's coal plants, but it is under­
stood and agreed that the operators will not nsk them to hoist any coal 
produced for sale on the market, and there shall be no change in engineers' 
wages during the suspension. 

All hoisting engineers at pick mines shall do the firing where the pro­
duction does not exceed 300 tons of coal per day, and at machine mines in 
process of development until the production shall have reached 200 tons 
per day. Engineers shall do the firing on idle days at the option of operator, 
except when dynamos' or compressors are being run to furnish power to 
operate mining machines to cut coal, but the serVices' of the fireman shall 
not be dispensed with where a mine ceases hoisting coal in the midst of a 
shift. 

The wages of firemen shall be: Per day of 10 hours, $2.45; per month, 
$65.00; per night of 12 hours, $2.35; per month, $63.50. 'l'he day firemen 
shall do and perform any service required of them by the mine manage­
ment, and shall be entitled to an equal division of labor with other outside 
day men on idle days at such labor as they are competent to perform. 

The night fireman, or watchman, in addition to his other duties, shall 
be responsible for the pumps within a distance of 250 feet from the main 
shaft bottom, and shall go into the mine when necessary to start them. 
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GENERAL. 

SECTION VIII. 

When the coal is paid for mine-run it shall be mined in as good condi­
tion as when paid for on a screened lump basis, and when loaded on the 
miner's car, it shall as nearly as possible be free from slate, bone coal, or 
other impurities, and if any miner shall load impuritie~~ in such quantities 
as to indicate knowledge and intent he shall be discharged. In case of dis­
pute the impurities shall be kept until the case has been disposed of. 

Wages shall be paid semi-monthly on or before the 10th and 25th of 
each month. 

Day work shall be done on idle days, and in cases of emergency on 
overtime. 

The time of beginning work in the morning and the length of inter­
mission at noon shall be considered a local question which must be so 
arranged as to secure eight hours' work per day. 

The duties of the mine committee shall be confined to the adjustment of 
disputes between the mine boss or superintendent and any of the members 
of the United Mine Workers of America working in and around the mines. 
The mine committee shall have no other authority, nor exercise any other 
control, nor in any way interfere with the operation of the mine, and for 
yiolation of this agreement the committee or any member thereof shall be 
discharged. 

It is agreed that if any differences arise between an employer or em­
ployee in or about the mines, an attempt shall be made to adjust the same 
by the person, or persons, affected with the company's representative in im­
mediate charge. If they fail to agree the question shall be referred to the 
mine boss and mine committee. If they fail to agree it shall be referred 
to the mine superintendent and mine committee. If they fail to agree it 
shall be referred to the district officers of the U. M. W. of A. and officers 
of the Indiana Bituminous Coal Operators' Association. If they fail to 
agree it shall be referred to the executive committees of the two associa­
tions. Provided, that nothing in this clause shall preyent the district 
officers from taking up for adjustment any dispute with the officers of the 
company affected. 

That pending negotiations the miners shall not cease work because of 
any dispute, and an agreement reached at any stage of the proceedings shall 
be binding on both parties thereto, and not subject to review or revision 
of any other party or branch of either association. 

That under no circumstances will the operators recognize or treat with 
a mine committee or any representative of the United Mine Workers of 
America during the suspension of work contrary to this agreement. 

No restriction shall be placed on the amount of coal which machines 
may mine, nor upon the number of places in which machines may cut, nor 
upon the number of loaders that may work after one machine, nor upon 
the amount of narrow work that any machine runner may be required to 
do, nor upon the number of cars that any miner may load in any specified 
time. 

The operators shall have the privilege of working a night shift for 
cutting coal with machines. All men so employed shall be paid 28 cent!" 
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extra for each eight hours' work at night, in addition to the scale price per 
ton. 

Work on driving entries and drawing pillars may be by double shift 
at the option of the operator. 

'[his contract shall in no case be set aside because of any rules of any 
local union of the U. M. W. of A. Nor shall there be any rules made con­
trolling or affecting the operations of the mines nor shall any change be 
made in accepted rules without the operators and miners first consulting 
and agreeing thereto. 

All local rules in violation of this contract shall be null and void, and 
no local union nor group of local unions shall pass any rules in violation. 
neither shall any company enforce any rule in violation of this contract. 

Coal may be dumped as slowly as the operator may find necessary to 
thoroughly screen it, even if the car is brought to a stop, but it shall not 
be dumped in such a way as to throw the coal over the car door or unnec­
essarily break it. 

Any miner knowing his place to be unsafe, shall protect same without 
delay and shall go into the mine for that purpose outside of regular hours 
and on idle days. 

Men shall work double in wide entries at option of operator in develop­
ing the mine or for running entries for purpose of increasing production. 

Where three places are now given to two loaders the custom shall 
continue. 

No more than three places for two men nor two places for one man 
shall be allowed. In mines where the coal averages 6 feet high or over, 
rooms 30 feet wide or over equipped with two tracks shall be considered 
double places, and two loaders may be limited to two such places. 

In Sullivan County where men work double in two rooms 25 to 30 feet 
wide with track up the center, the custom shall continue. 

Whenever a new mine is opened it shall be governed by the same rules 
existing in other contiguous mines in the same vein of coal. 

The price of powder per keg shall be $1.75. The miners agree to pur­
chase the powder from their operators, provided, it is furnished of standard 
grade and quality, that to be determined by the operators and expert 
miners jointly where there is a difference. 

At all mines where coal companies deliver powder in the miner's work­
ing place such delivery shall be regarded only as an accommodation, and 
the company shall not be responsible for same after it leaves the magazine, 
but in the event of kegs being broken or powder being caked powder shall 
be replaced. 

All local rules regarding the number of cars required above the tipple 
south of the Vandalia are hereby abolished, and in lieu of which it is agreed 
that the operators shall blow the whistle at eight o'clock in the evening 
when intending to work the following day, and again at five o'clock in the 
morning if cars are there or promised by the railroad company to be there 
by seven o'clock, or starting time. 

If the company blows the whistle at five o'clock a. m. without the 
promise of cars and the miners report for work at 7 a. m. or starting 
time, and there are no cars the company shall pay to the local union a fine 
of $25.00 
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The U. M. W. of A. shall have no jurisdiction nor exercise any control 
over construction work, such as the erection of tipples or mine buildings, 
scales, machinery, or screening apparatus necessary to hoist and prepare 
coal. 

Where dirt must be removed to prepare pillars .the miner shall be 
paid as agreed upon by miner and mine boss, or company, to remove same. 

Any employe absenting himself from work for three days without a 
reasonable excuse, or having notified the mine manager and obtained hig 
consent, may be discharged. 

All miners shall put down their points and last pair of rails in their 
working places, and shall nail one end of same, but are not expected to 
tie and permanently lay their road. 

'l'he chief electrician shall be exempted from control of mine com­
mittee or local union, but in case of any dispute between him and the com­
pany the district officers sh~1l adjust the same with officers of company 
involved. 

Where any company operate more than one mine on the same line of 
road and in the same vein of coal, the work between the respective mines 
shall be as nearly as business conditions will permit equally divided. 

All machine men shall work on idle days at operators' option to make 
up time lost on previous working day. 

Every miner shall be given an opportunity to load an equal turn with 
every other miner doing the same class of mining. Where pick and machine 
miners are working in the same mine the turn shall be in proportion to the 
ratio between pick mining prices and machine loading prices. 

The check-weighman shall furnish the boss-driver or mine-boss from 
day to day a turn sheet, and he shall cause the turn to be regulated. Pro­
vided, further, that no run or entry in machine mines shall be permittell 
to get more than five cars in advance of another run or entry, and in pick 
mines not more than two cars, except in case of accident. 

It is further agreed that the operators shall offer no objection to the 
check-off for the check-weighman and for dues for the U. M. W. of A., 
provided that no check-off shall be made against any person until he shal, 
have first given his consent in writing to his employer. This applies to all 
day work as well as miners. 

It is agreed that when miners come out or stay out of the mine for the 
purpose of redressing a grievance, real or supposed, thus entirely or par-

• tially shutting down mine or mines contrary to agreement, each employe 
so ceasing or refraining from work shall be fined in the sum of one dollar 
per day during such shut-down. The fine thus assessed shall be deducted 
from each person so offending through the pay roll, and this agreement is 
the company's authority for making such deduction. 

All money collected as fines shall be divided equally between District 
No. 11, U. M. ·W. of A., and the Indiana Bituminous Coal Operators' Asso­
ciation. 

It is agreed that in the event of an inside employe being wrongfully dis­
charged, and it is so discovered by methods herein provided, and by the 
same methods is reinstated, he shall be paid for time lost at the rate per 
day prevailing for inside day labor; provided, however, that the company 
shall have the option of permitting the accused to continue at work pending 
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the investigation, and the same shall apply to outside day laborers, except 
the outside day labor scal~ shall be paid. 

Except in case of fatal accidents in the mine the' mine shall in no case 
be thrown idle because of any death or funeral; in the event of a fatal 
accident in the mine, the employes may discontinue work for the remainder 
of the day, but work at the option of the operator shall be resumed the day 
following and continue thereafter.· Nothing herein shall be construed to 
prevent an employe from absenting himself from work to attend the fu­
neral of a fellow employe or member of his family. 

In consideration of the observance of the above rule, and the enforce­
ment of same, it is agreed that the folowing schedule of death benefits 
shall be paid to all parties entitled to receive the same: }j'or a man, $50.00; 
for an employe's wife, $50.00; for any member of the family over the age 
of fourteen years, excepting married Children, $35.00; the company to pay 
one-half of the above amounts and the local union the remainder. Pro­
Yided, however, that in the event of the mine being thrown idle on the day 
of any funeral by reason of an insufficient number of men reporting for 
work, then the company shall not be expected to pay any part of the 
amounts herein named. 

That the aboye scale is based upon an eight-hour work-day; that it is 
definitely understood that tbis shall mean eight hours' work at the face, 
exclusive of the noon time, six days in the week, and that no local ruling 
shall in any way deviate from this agreement, or impose conditions affect­
ing the same, iJut any class of day labor may .be paid at the option of the 
operator for the number of hours and fraction thereof actually worked at 
the hour rate, based on one-eighth of the scale rate per day; provided, that 
when men go into the mine in the morning they shall be entitled to two 
hours' pay whether the mine works or not, excepting in event of a mine 
being closed down by action of any member or members of the U. M. W. of 
A., the two hours' pay shall be forfeited. 

Signed this 8th day of June, 1906: 
In behalf of the Indiana Bituminous Coal Operators' Association: 

J. C. KOLSEM, President. 
P. H. PENNA, Secretary. 

In behalf of Miners: 

Attest: 

·WELLINGTON O'CONNOR, President District 11, U. M. W. of A. 
J. H. KENNEDY, Sec.-Treas. District 11, U. M. W. of A. 

W. B. WILSON, International Sec.-'l'reas. U. M. W. of A. 
H. M. 'VOFERS. 
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CONTRACT. 

PICK MINING SCALE FROM JUNE 11, 1906, TO APRIL 1, 1908. 

BRAZIL BLOCK AGREEMENT. 

1. Entered into this 11th day of June, l!)OU, between the operators' 
scale committee of the Brazil Block Coal District and the Executive 
Board of the United Mine Workers of America representing District 
No. S. 

PICK SCALE AND YARDAGE. 

2. The price for mining screened block coal in the Block Coal Dis­
trict of Indiana shall be $1 per ton of two thousand pounds: it being 
understood also that the price for digging unscreened coal shall be an 
equivalent of the price paid for screened coal. 

3. Further details in the scale price for pick mining in the Bl<X!k 
Coal District shall be as follows: 

4_ The payment for low coal shall be upon the folluwing scale: 
5. For all coal two feet ten inches and under three feet one inch, 

$1.05 per ton. 
6. For all coal und~r two feet ten inches, $1.10 per ton. 
7. 'l'he price of yardage shall be as follows: 

Single yardage for coal three feet one inch and over .............. $1 00 
Double yardage for coal three feet oue iuch and over. . . . . . . . . . . . .. 2 00 
Gob entries in cQal three feet one inch and over .................. 1 50 
Gob entries in coal three feet oue inch and over, without brushing. 50 
Single yardage for coal two feet ten inches and uuder three feet one 

inch ........................................................ 1 05 
Double yardage for coal two feet ten inches and under three feet 

one inch .................................................... 2 10 
Gob entries in coal two feet ten inches and under three feet one 

inch ........................................................ 1 57! 
Gob entries in coal two feet ten inches and under three feet one 

inch, without brushing ....................................... 52, 
Single yardage in coal below two feet ten inches. . . . . . . . . . . . . . . . .. 1 10 
Double yardage in coal below two feet ten inches .................. 2 20 
Gob entries in cQal below two feet ten inches. . . . . . . . . . . . . . . . . . . .. 1 65 
Gob entries in coal below two feet ten inches, without brushing. . . . 55 

All entries to be driven when required by the operator 5! in the clear 
in height, and the miners agree to gob the dirt when they are not re­
quired to take it more than the distance of six rooms back from the 
last break-through, and when the dirt is hauled by a mule, then the 
miners agree to' unload the- same at a distance of not more than eight 
rooms back from the last break-through from the face of the entry. 
This agreement shall apply to all the Block Coal Mines in the Block 
Coal District, with the exception of the present No. 1 and No. 2 Superior 
Mines of the Zellar-McClellan Company, and in these two mines the 
same conditions shall continue as were in force during the years just 
ended, viz.: The miners shall continue to gob the break-throughs. 
Twenty-five cents per yard shall be paid extra for all double yardage 



THE BRAZIL AGREEMENT. 651 

when the same is worked double shift, and 12, cents per yard for all 
single yardage when the same is worked double shift. Work on driving 
entries and drawing pillars may be by double shift at the option of 
the operator. 

DAY MEN'S SOALE. 

8. Inside day scale: 
'rrack layers ................................................... $2 .56 
Trappers ....................................................... 1 13 
Bottom cagers ................................................. 2 56 
Drivers ...................... -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 56 
Trip riders ..................................................... 2 56 
Water haulers .................................................. 2 56 
Timbermen, where such are employed ............................ 2 56 
Pipe men for compressed air plants ....... " ............... " .... 2 50 
All other inside day labor ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 56 
Blacksmiths .................................................... 2 85 
All other outside day labor ...................................... 2 02, 

\;I. 'rhe fireman and night pumpers shall be paiQ at the rate of 
25 3-10 cents per hour for their labor. The above wage is based on an 
eight-hour work day, but in the event the operator desires it, the fire­
men and night pumpers are to work overtime to the extent of not more 
than two hours in anyone day or shift. However, it is understood that 
in the event of any emergency the firemen and night punipers will not 
limit their time, but continue working until such emergency is passed. 

10. The firemen and night pumpers shall be subject to the same 
rules and regulations as top men and be in their class, and may be laid 
off in case the mine shall work parts of days, and the work of firemen 
and top men shall be interchanged if it is found to be to the interest of 
the employer so to do. For example: Where work can be performed 
by one man the firing and any other work about the top shall be done 
by anyone of the top men selected. 
. 11. When the miner is working a deficient place and is being paid 
by the day, his pay shall be $2.56 per day, and if he uses his own tools 
during such time he shall be paid ten cents per day for the use of the 
same. The operator. shall have the option of furnishing the tools for 
such work. 

12. The price of blacksmithing shall be 11 cents on the dollar. 
13. The semi-monthly pay shall continue until the constitutionality 

of the law providing for weekly pay shall have been passed upon by the 
Supreme Court of Indiana and of the United States. 

14. A miner shall not be compelled to load his coal more than six 
feet from the face at beginning time. 

15. Inside day work may be done upon idle days, and in case of 
emergency on overtime. 

HOURS OF WORK, 

16. The hours of beginning work in the morning shall be 7 a. m., 
with thirty minutes' stop for dinner, and begin shooting at 3:30 p. m., 
from April 1, 1906, to October 1, 1906, and from October 1, 1906, to 
April 1, 1907, the mines shall start at 7:30 a. m., with thirty minutes' 
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stop for dinner, and begin shooting at 4 p. m., and no shooting shall be 
done at any other time except by mutual consent between the bank boss 
and bank committee, and in the event that the mine is to work half day 
only it shaH be the duty of the mine boss to notify the bank committee 
of the fact. The Officers' and Miners' Board of District No.8 hereby 
agree and pledge themselves to see that the men in the mines carry out 
the contract by working eight hours per day, and that they wiH put in 
effect and maintain rules which will compel the men to be at their 
worldng places on time and remain at work until the expiration of eight 
hours. 

17. Eight hours a day Jlleans eight hours in the mine at the usual 
worldng places for all classes of inside men. 'l'his shaH be exclusive 
of the time required in reaching such working places in the morning 
and departing froJll the same at night. 

18. The miners hereby agree to do all the propping in their rooms 
except setting of props' required to break the bottom in shooting the 
same, and if any props are loosened or displaced, thereby endangering 
the safety of the workmen, the miners agree to reset the same. 

SETTING LONG PROPS. 

19. 'l'he miners working at Zeliar-McClelian's No. 4 mine and the 
Indiana Block Coal Company's mine at Saline, shaH set all the props 
in their rooms and shall set all the props along the roadway. When 
bottom is bJasted for the road and long props are made necessary along 
the roadway the miners agree to set them. And the operators agree to 
pay therefor 3 rents each for all long props so set by them. The com­
panies above named shall provide the props of required length. 

20. It is also agreed on the part of the operators not to require the 
miners to put down their own road, and bottom shooters may lay the 
road in the rooms when required. 

21. The operators agree to give each miner as near as possible an 
equal turn of cars for coal, and not to aJlow any day hands to load 
coal on idle days, but ill no case shall a turn apply to the handling of 
dirt, but the operators agree to pnt in the mines a sufficient number <'If 
mules to remove all the coal and dirt therefrom. It is agreed that 
nothing herein shaJl conflict witL the gobbing of dirt as hereinbefore pro­
vided. 'l'he operators will give an equal tnrn of work to all inside day 
men as neal' as practieable, who are compentent, excepting track layers 
and timbermen, adjustment of turns to be semi-monthly. 

22. No min8r shall be discharged or discriminated against because 
of his refusal to do work by the day when called upon by the pit boss. 
If by the absence or refusal to work of any day men work is likely to 
be interfered with, the mine committee, when called upon, shall assist the 
mine boss to furnish competent men in case he fails to secure them at 
the scale rate, so that the mines shall continue work. 

23. It is also agreed not to require miners to load or clean falls un­
less they are caused by some fault of the miner 110t properly timbering 
his working place, or his having shot or otherwise caused his timber to 
become insecure, in which case it will lie tile duty of the miner to put 
his place in good order again. 
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24. Should tJ1e mine boss or superintendent at any mine discharge a 
miner or mine laborer, and upon investigation by the mine committee 
they believe there were not good and sufficient causes for so doing, they 
shall at once notify such boss or superintendent of their decision, and 
pending the matter being decided upon by the final board as provided 
in such cases the managem<>nt may at their option retain in their em­
ploy such persons so discharged. pending the final decision. If said 
board finds that the man was discharged without sufficient cause he 
shall be reinstated and shall be paid his regular wages for all time lost 
by such discharge, but in days in which the mine was not in operation 
during this period shall not be reckoned as lost. 

SETl'LEMENT OF DlFFERENCES. 

25. It is further agreed that if any differences arise between the 
operator or miners at any pit, settlement shall be arrived at without any 
lltopping of work. If the parties immediately affected can not reach an 
adjustment betw(>en themselYes the question shall be referred to the 
Executive Board of the United Mine Workers of America representing 
District No.8 and an equal number of operators, whose action shall be 
final, but no opera tor or miner interested in the difference shall be a 
member of said committee. 'rhe Officers' and Miners' Board of District 
No.8, United Mine Workers of America, hereby agree and pledge them­
selves to put in effect at the different locals of the district certain rules 
and regulations requiring men to be fined one dollar per day for the 
violation of the above clause, said fine to be checked off by the operators 
and turned over to District No.8. On failure of said officers and board 
to accomplish their agreement to see that this part of the contract is 
observed, the following clause shall become effective, from that time on 
it shall be binding and have full force and be a part of this contract, 
viz.: It is understood and agreed that when any of the workmen in and 
about a mine stops the same for the purpose of redressing a grievance, 
real or supposed, thus shutting the mine down, contrary to this agree­
ment, each employe shall pay to the owner of said mine the sum of $1 
per day during such shut down. The payment shall be deducted from 
each person through the pay-roll, and this agreement is authority for 
making such deduction. It is further agreed that no coal company, be­
cause of any grievance with an employe, real or supposed, shall stop 
the mine, and any company so shutting down its mine shall pay to 
each workman in and about the mine $1 per day ,during such shut down. 

26. The duties of the mine cOlDmittee shall be confined to the 
adjustment of disputes between the mine boss or superintendent and 
any of the members of the United Mine Workers of America working in 
and around the mines, excepting the engineer working at such mine. In 
no case shall th!! mine committee have power to send· day men home 
when m;eded by the operator, but the mine committee may bring any 
grievan.;e before the joint bo!].rd through their district officials. 
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DRIVERS' RULES. 

27. Regarding drivers: 
~'hey shall take their mules to and from the stables and the time re­

quired in so doing shall not include any part of the day's labor, their 
work beginning when they reach the parting at which they receive 
empty cars, and in no case shall the driver's time be docked while he is 
waiting for such cars at the point named, but when the men go into 
the mine in the morning they shall be entitled to two hours' pay whether 
or not the mine works the full two hours, and after the first two hours 
the men shall be paid for ~yery hour thereafter by the hour, or for each 
hour's work or tractional part thereof. If for any reason the regular 
routine of work can not be furnished inside labor for a portion of the 
first two hours, the operators may furnish other than the regular labor 
for the unexpired time. 

28. But under no circumstances will the operators recognize or 
treat with the mine committee or any representative of the United Mine 
""orkers of America d,uring the suspension of work contrary to this 
agrlOement. 

29. The Block Coai District of Indiana may continue the use of the 
diamond bar screen, the screen to be 72 feet superficial area, of uniform 
size, 11 inches between the bars, free from obstructlOns, and that such 
screen shaH rest upon a sufficient number of bearings to hold the bars 
in proper position. 

30. It is hereby further agreed that tracI, laj'crs may begin work on 
top before the usual time of hoisting coai in gettiug track material ready 
to send down on the cage, and that the time required in doing so shall be 
a part of the eight hours' work. 

31. In case of emergency work the mine bo;;s shall consult with 
the mint' committee, and if they approve of the work being done on 
overtime the men engaged thereon shall not be required to layoff until 
tllelr time is equa ;:zed with the others working in such mine. 

32. ~'he Crawford Coal Company in tht'ir mines at Center Point may 
continue to do lhe trushfng in the entrIes where the coal is three feet 
one inch and under it. t hiekness. 

33. The wages of the hlacksmith shall be $2.85 per day at all the 
mines, and in addition to his ordinary duties he shall do any other labor, 
and shall work at any mIne owned by the company when required of 
l!iUl by the mine management, providing that he shaIJ receive his regular 
wtlges therefQr. 

34. All local rules regarding the number of cars required above the 
tipple to be abolished. 

3G. In the event of death by accident in the mine the miners shaIJ 
have the privilege of discontinuing work for the remainder of that day, 
but at the option ('[ the operntors worl, shall be resumed the foIJowing 
day. 

36. ~'he miners shall not stop work on the day of a funeral, where 
death is the result of an accident in the mine or otherwise, but instead 
men may absent themsel,es froUl work for the purpose of attending the 
funeral. and except in case of fatal accidents as above the mine shaIJ 
not in allY case be thrown idle becau~8 of any death or funeral. 
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]'U]',~RAL BENEFITS. 

37. In consideration of the enforcement of this agreement referring 
to funerals of employes only. of any particular mine, and not otherwise, 
the operators agTee to pay to the family of the deceased, or iegal rep­
resentative thereof, the sum of twenty-five cents per man for all men 
employed at the mine, but in no case shall the operators pay more than 
$25. The miners also agree to give to said family twenty-five cents 
per man. 

HOISTING ENGINEERS' SCALE. 

38. On and after June 11, 1906, until April 1, 1908, the scale of hoist­
ing engineers throUghout the Block Coal District, or District No.8, shall 
be as follows: Where one engineer is employed the compensation shall 
be eighty-four dollars and thirty-seven cents ($84.37) per month, and 
where two engineers are required the first engineer shall receive eighty­
four tlollars and thirty-seven cents ($84.37) per month, the second seventy­
three dollars and twelve cents ($73.12) per month, and when they change 
week about, seventy-eight dollars and seventy-five cents ($78.75) per 
month. 

39. It is agreed on the part of the engineers to be at their work 
iu time to lower the men and mUles, and remain a sufficient time after 
the regulai' working hour to hoist the men and mules from the mine. 
Also to keep up all repairs on the machinery, including pumps in the 
mine. 

40, It is also mutually agreed that a licensed engineer shall be em­
ployed at all times when steam is required at the throttle. Provided, 
towev£Or, that in all cases where the mine is not hoisting coal, or the 
rm<"iJines are not operated, then in all such cases the engineers are' re­
quired to do their own firing, it being understood that this provision does 
not apply to any case where the work of the mine may be stopped in 
the midst of anyone shift. Nor does it cover any case where the fireman 
is required to assist in the washing or cleaning out of the boilers on 
Sunday. 

41. It is fuily understood and agreed upon the part of the United 
Mine Workers of America that the engineers will not under any cir­
cumstances allow affiliation with any labor organization to interlere with 
or prevent their being on duty at any and all times required by the 
operators, and that they will not suspend work in sympathy with any or­
ganization; and further, that they will during the continuance of this 
contract at all timt's fully protect all the company's property under 
their care, and that they will operate fans and pumps, and lower and 
hoist such men or supplies as may be required to -protect the company's 
property. and any and all coal that may be required to keep up the 
steam at the company's plant. 

But it is understood that the operators will not' ask them during this 
period to hoist any coal produced by non-union labor for sale on the 
market. 

42. No engineer shall layoff or exchange shifts without the con­
sent of the operators. 

43. It is also agreed that in case of sickness or unexpected absence 
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of the engineer, llny other engineer or engineers shall perform his duty; 
and if desired by them his wages for time so absent shall revert to the 
engineer performing such duty. 

44. It is further agreed no hoisting engineer shall be subject to 
the interference or dictation of the mine committee, nor the local unions, 
but all differences between the engineer and his employer shall be ad­
justed by the officers of the United Mine Workers of America and em­
ployer ~nterested. 

45. It is also agreed upon the part of the operators that they will 
enforce a rule forbidding the entering of the engine room by loafers 
and disinterested parties, and that they will have cards printed and 
placed in conspicuous places to this effect. 

46. This cootract is entered into in good faith by both parties, and 
, there is to be no deviation from it by the operators, miners, laborers 

or any local union. 
Committee on behalf of the Operators for the Block Coal District: 

JAS. H. McCLELLAND. 
W. M. ZELLAR. 
W. W. RISHER. 
W. E. EPPERT. 
JOHN CHIDSTERFIELD, JR. 
E. F. McGRANAHAN. 
H. W. JENKINS. 
HUGH MASON. 

Executive Committee District No.8, United Mine Workers of America, 
for Block Coal Miners: 

WII~LIAM WILSON. 
PATRICK GOLDEN. 
HUGH KIRKLAND. 
JAMES SHIEL. 
JOHN FOGG. 

CONTRACT. 

MACHINE MINING SCALE FROM JUNE II, 1906, TO APRIL 1, 1908, 

MACHINE MINING SCALE. 

Contract between the Machine Operators of the Block Coal District 
and the Executive Boord of District No.8, United Mine Workers of 
America, governing prices and conditions of mining in Machine Mines 
Block Coal District. 

Entered into this 11th day of June, 1906, and continuing until April 
1, 1908, between the Operators of Machine Mines of the Block Coal Dis­
trict and the Executive Board of the United Mine Workers of America, 
representing District No.8. 

The price for loading, shooting, timbering, taking care of all draw 
slate that is four (4) inches and under in thickness, in rooms and en­
tries, shall be fifty-three and one-half (53~) cents per ton. 

Price for entry driving 6 to 9 feet wide, fifty-three and one-half 
(53~) cents per yard. 
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Price for entry driving, 9 to ~2 feet wide, thirty-two and one-half 
(32!) cents per yard. 

The loaders agree to keep the bug dust and draw slate back 14 feet 
from the working face. 

All entries more than twelve feet in width shall be paid same as 
rooms. 

Machine runners and helpers to be paid twenty-five (25) cents per 
ton, and when working by the day, machine runners to be paid $3.03i 
per day. Helpers, $2.70 per day. Motormen, $3.03i. 

Entry driving, 6 to 9 feet wide, machine runner to be paid 25 cents 
per yard. 

Entry driving, 9 to 12 feet wide, machine runner to be paid 16 cents 
per yard. 

lt is further agreed that where there is not sufficient room to gob 
the bug dust and draw slate, the loader will load it in the bank cars and 
the company will unload it. 

lt is understood that there shall be nothing paid for room turning 
or low coal and there shall be nothing charged for blacksmithing. 

There shall be no discrimination against any employes. 
That the system of loading coal in machine mines be on the follow­

ing bash;, to wit: 
1. That one man shall have the right to two places where he can 

take care of the same. 
2. That two men shall have the right to three places where they can 

take care of the same. 
3. All others one place. 
When a man is off work more than one day, the mine boss shall 

have the right to put a man in the places if it is necessary, providing the 
man leaves the places in the same condition, as near as possible, as he 
found them. 

The Block Coal District of indiana may continue the use of the 
Diamond bar screen, the screen to be seventy-two (72) feet superficial 
area, of uniform size, one and one-quarter (11;) inches between the bars, 
free from obstructions, and that such screen shall rest upon a sufficient 
number of bearings to hold bars in proper position. 

This agreement to become a part of the agreement entered into tne 
11th day of June, 1906, between the Operators' Scale Committee of the 
Block Coal District and the Executive Board of the United Mine Work­
ers of America, representing District No.8. 

On behalf of the Machine Operators of the Block Goal District: 
JAS. H. McCLELLAND. 
JOHN CHESTERFIELD. 
E. F. McGRANAHAN. 

On behnlf of the Executive Board District No.8, United Mine Work­
ers of America: 

[421 

WILLIAM WILSON. 
PA'l'RICK GOLDEN. 
HUGH KIRKLAND. 
JAMES SHIEL. 
JOHN FOGG. 
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TABLE 
Showing Number of Miners, Machine Runners and Helpers, Loaders, Inside Day 

and Monthly Men, Persons Employed Outside; Total Number of Employes at 
Each Mine, Number of Days Worked and Number of Mules Used; Totals by 
Counties. 

CLAY COUNTY. 

19 cO 
gi lj. ""cO :.@ 

,,19 fd~ >. .,; 

~ &!~ ~ -§. " .,; 
~b of! NAME OF MINE. A S ~ Jl ll~ 

~ 
A:S j "" ~ :8"" "" ~ ~ ~g :s~ '3 ~ !< 

oS ~ " ~ P': 0 A ::;: 
-_._-- ----- .------

Brazil Block No.1.. . . . . . . . . . . . . . . . . . . . . 4 7 171 20 6 541 185 10 203 
Brazil Block No.4... ................... 98 ........... 20 10 128 178 6 2,843 
Brazil Block No.7... . . . . . . . . . . . . . . . . . . . 52 . . . .. ...... 8 6 66 182 3 958 
Brazil Block No.8... . .. .. . . . .. .. .. .. .. . 24 .. ... ...... 9 3 36 168 3 655 
Rebstock. ... . . . . . . . . . . . .. . . . . ... .. .. .. 47 11 5 63 164 2 1,181 
Vandalia No. 50.. .. .. .. .. .. .. .. .. . . . . . . 41 . . .. ...... 11 5 57 148 4 1,664 
Vandalia No. 60.. . . . . . .. . . .. .. . . .. .. . . . 94 . . ... ..... 22 10 126 70 6 2,394 
VandaliaNo.63........................ 55 .... ...... 17 7 79 132 6 1,287 
Vandalia No. 64.. . . .. ... . . . . . .. .. .. .. .. 26 . ... ...... 6 6 38 68 3 282 
Vandalia No. 65........... . . . . .. . . . . . .. . 161 . . .. ...... 30 15 206 160 il 5,146 

~~~~1~~.t.::::::::::::::::::::::: ~ ll! ~ ~U ~ 2'!n 
Crawford No.2.... . . . . . . . . . . . . . . . . . . . . . 25 10 5 40 86 2 530 
Crawford No.6.. . . . . . . . . . . . . . . . . . . . . . . . 97 20 7 124 180 9 4, 639 
Crawford No.8.. .. . . . . . . . . . . . . . . . . . . . . . 27 5 4 36 125 2 658 
Crawford No.9.. . . . . . . . . . . . . . . . . . . . . . . . 68 13 6 87 223 5 3,045 

~m':'..dN.;."i.·::::::::::::::::::::::::: 1~ ···4· 16 ~ ~ ~& 1~3 ~ ~f~ 
Gifford No.2. . . . ...................... 29 8 34 29 9 109 191 8 1,885 
Glenn No.1.. . . ....................... 34 10 5 49 170 4 1,206 
Plymouth No.2. . . . . . . . . . .. . . .. . . . . . . . . 32 4 5 41 184 2 1,623 
Monarch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. . . . .. ...... 10 2 24 296 3 908 
Lewis......... . . . . . . . . . . . . . .. . . .. . . . . . 22 20 63 20 10 135 154 8 1,759 
Vivian No.1.. .......... , . . . .. . .. . . . . .. 14. . . . .. ....... 5 12 31 125 2 741 
Vivian No.2. . . . . . . . . . . . . . . . . . . . . . . . . .. ..·· ... 1 16 55 I 30 12 113 104 7 661 
Lower Vein No.1.. . . . . . . . . . . . . . .. . . . . . 22. . . . .. ...... 9 4 35 103 2 396 
Gold Knob. .. ......................... 33 12 16 12 11 84 137 4 1,666 
Worlds Fair No.2...................... 25............ 6 4 35 199 2 280 
Island Valley No. 4.. ......................... i 14 70 14 10 108 83 8 573 
Harrison No.4 (Idle) ......................... 1 ................................................. . 
Eureka No.5. . . .. . . . . . . . . .. . . .. .. .. .. . 63. .. ... ...... 14 7 84 191 4 2,904 
Trea.cter. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 12. . . . .. ...... 2 1 15 238 1 760 
StunKard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141. . . . .. ...... 4 2 20 241 2 794 
K10ndyke No.2........................ 50............ 11 5 66 210 4 2,335 
Crawford No.2 (Idle). . . . . . . . . . . . . . . . . .. ...... . ..... r. . . . .. ...... ...... ...... ...... ...... . ...... . 

Pro7:~·(~~~~)··::::::::::::::::::::::I~I~~~~~~~I~ 

DA VIESS COUNTY. 

Stucky. .... . . .. .. .. . . . .. .. ... .... ..... 8.. .. .. ...... 1 2 11 121 .... Ii· ... i;896 
~~~.~~.~~:~::: .. :::::::::::::::::: ~ :::::: :::::: l~ ~ ~ m 8 1,220 
Mandabach. . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. . . . .. ...... 1 2 13 121 1 106 

~~~nfdl~)dl~~:::::::::::::::::::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::::: 
-------------------

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129. . . . .. ...... 30 22 181 592 17 3,222 
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Table Showing Number of Miners, Machine Runners and Helpers, Etc.-Con. 

FOUNTAIN COUNTY. 

NAME OF MINE. 
I 

;!1 "t:1g ~ I Ii 8 . 

~! :i::;t ... 
~ ~ ~:a- g J ai 

.51 .e~ ~ [~@ " ~ :OS ~ ::;t :g 

~ 
~ 

~ 19 )::;t .:l ~ ~ ::;t oS 6 A :i 

70 ...... ...... 16 S 76 264 6 2,988 
19 ...... ...... S 6 29 273 2 1,322 

Indio ................................ . 
Silverwood ........................... . 

-------------------
Tota\. ........................... , 89 ...... ........ 24 14 127 537 8 4,310 

--~---~-----------.-----~----~---'----

GREENE COUNTY. 
~I---

Black Creek............................ 55 10 37 28 10 140 129 14 1,886 

~t':::;;;:::::::::::::::::::::::::::::: ~g ·· .. S· "'2Z' M 8 1~ g~ ~g ~:~ 
Antioch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52. . . . .. ...... 22 8 82 160 12 3,032 
Vandalia No.2 .• '" .. .. .. . . .. .. .. .. . . .. 75 10 50 35 15 185 129 14 3,931 
North Linton .... , . . . . . . . . . . . . . . .. .. . .. 42 ............ ' 13 5 60 150 7 2,594 
Vandalia No.3 ............... " . . . . . . . . 132 ........... , 19 8 159 165 15 4,190 
Vandalia No.4 ..................... " .. 80......... .. . 21 8 109 120 7 2,166 
Vandalia No.5 ......... " . . .. . . .. . . . .. . 78 16 33 52 12 191 167 ~ 20 2,779 
Vandalia No.6 ............ " .. . . . . . . . .. 33............ 10 5 48 61 6 411 
Vandalia No.8.. ....................... 16 18 100 35 10 179 169 13 1,424 
Vanadlia No.9 ............ " ....... " .. 14 8 44 18 7 91 192 10 1,480 
Vandalia No. 21. ...................... , ...... 22 53 11 10 96 128 4 631 
Gilmour .. " .................... " . . . .. 20 16 83 55 17· 191 122 25 1,749 
Hoosier No.1. ........ ~ .............. ~ .1 14 8 25 17 8 72 67 3 640 
Hoosier No.2 (Idle)... . . . . . . . . . . . . . . . . . . . . . . .. ...... ...... ...... ...... ...... ...... ...... . ...... . 
Midland. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ...... 12 52 27 11 102 18 9 336 
Tower Hill.... . . . . . . . . . . . . . . . . . . . . . . . 120. . . . .. ...... 29 13 162 174 10 4,838 
Lattas Creek .................. , 45 20 103 83 20 271 187 26 2,784 
Vulcan. .. . .. . . .. . . . . . . . . . . . . . . . . . . . 35.... .. ...... 5 8 48 75 4 698 
Summit No.2 ........... ~ .. '1 24 18 80 45 12 179 171 21 1,729 
Victoria ........ , .... , .. ,~ , .. ,. 80 .. '1'6" .. '8'4" 24 9 113 224 12 4,282 
Green Valley... . . . . . . . . . . . .. ...... 30 11 141 106 12 1,002 
Queen ............... ,..... '" 30............ 8 3 41 240 4 1,298 
Letsinger.......... 45 .. '1'0" .. '4'9" 10 8 63 150 4 2,462 
North West ...... " ' . 47 39 12 157 219 12 2,046 
TwinNo.4........... '......... ...... 8 31 17 7 63 127 5 367 
Twin No.5. . . .. .... .. .. ............... 5 22 81 22 10 140 147 10 1,372 
Midvale ............. , ..... , . . . . . . . .... 57 .. " ., ...... 11 7 75 131 5 1,851 

Tota\.., .......................... 1,244 220 927 735 269 3,395 3,968 306 56,382 

GIBSON COUNTY. 

Oswald... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 ............ 1 23 10 75 214 9 2,787 
Massey (Not reported) ............ .'.... ...... ...... ...... ...... ...... ...... ...... ...... 1,016 
Fort Branch. . . . . . . . . . . . . . . . . . . . . . . . . . . 19. . . . .. ...... 5 6 29 40 10 156 

Total ............................. 89~~128161lo42M193,959 

KNOX COUNTY. 

Bicknell ............................ " . 55 . .. .. ...... 14 9 78 121 9 4,153 
Knox. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56' 4 14 12 8 94 112 6 1,330 
Lynn ................ , ............. " . 8 4 17 10 9 48 194 5 962 

~:'J':il!~~·40:::::::::::::::::::::::: l~ :::::: :::::: 1~ ~ ~ i~ ~ d~ 
Wheatland. . . . . . . . . . . . . . . . . . . . . . . . . . . . 71. . . . .. ...... 13 8 92 198 7 3,585 
Pine Knot......................... .... 50 12 28 15 11 116 157 6 1,042 
Freeman ............................. ,1.:.:..:.:..:.:._6_~~_8_~~_2_~ 

Total ............................. 1 294 26 79 104 65 563 1,263 42 13, 766 
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Table Showing Number of Miners, Machine Runner8 and Helpers, Etc.-Con. 

PARKE COUNTY. 

m . 
ci 

:Ii ]d ~ ,,~ .. ~ » .,; 

j =8- ~ % ~ ~ NAME OF MINE. P::01 » 
~ 

~~ S ~ 1jil1 

~ " '" iii ._." ,,~ ." .... -"'" .,," :$ ~ ~ ~ 
." 

~" ]~ I< 
~ ::. .s 8 ~ :>l ~ 

Brazil Block No.9 ......... ... / 93 33 7 133 160 12 2,746 
Brazil Block No. 12 .... 49 

4 . '28' 14 4 67 168 6 1,454 
Mecca No.3 ............. 70 35 9 146 173 17 3,129 
Lyford No. 1.. ........... 53 .. '45' 11 8 72 144 3 2,514 
Mary ................ 8 16 37 11 117 230 10 426 
Superior No. 1. .... 81 22 6 109 227 10 2,121 
Superior No.2 ......... 61 . . . . . . I . . . . . . 19 7 87 202 10 2,230 
Superior No.3 ......... 71 ............ 13 5 89 195 6 3,316 
Vandalia No. 316 ...... 67 ............ 35 14 116 134 14 2,289 
Vandalia No. 317 ...... 70 ............ 21 8 99 197 8 2,618 
Pan American .. ...... 48 . "30' . 'i;o' 7 8 63 58 4 298 
Parke No. 11 ............ 15 32 12 149 259 10 2,281 
Harrison (Not reported). ...... ... io' .... 3' .. '49' "'72' '" '3' . ... '784 Superior No.5 ................ 36 
Clay County (Not reported) .... .... ...... ...... ... . . . . . . . ..... ...... ...... ........ 
Bridgeton No.1 (Not reported). ......... .. '93' .. '20' .. '23' "'47" ... ii;' .. i99 .. 2io' ... i5' .. '3;996 Parke No. 10 .... 

-------------------- --- -----
Total .... ' 815 70 156 336 118 1,495 2,429 128 30,202 

PERRY COUNTY. 

Troy .. 

Total. 
····1~1~1~1_31_211~1~1_21~ 

. . 10. . . . .. ...... 3 2 15 287 2 242 

---------------------~---, 

PIKE COUNTY. 

Aberdeen (Idle) ................... . 
Carbon................ . .. '''33' :::::: :::::: ·"i.j ...... "'53' "298' ····6· 
Ayrshire No.3 (Not reported). . . . . . . . . . .. ...... ...... ...... ...... ...... ...... . .... . 

..... i54 
2,424 
7,267 

658 
200 

1,493 

Ayrshire No.4 (Not reported). . . . . . . .. ...... ...... ...... ...... ...... ...... ...... . .... . 
Ayrshire No.5 (Not reported) .... . 
Rogers (Not reported) ........... . 
Blackburn ............................ . 
Littles ................... . 
Hartwell ................. . 
Petersburg (Idle) ....... . 
Winslow No.4 (Idle) ... . 
Winslow No.5 (Idle) .. . 
Hartwell No.2 ... , 

Total ....... . 

.. '39' :::::: 
142 .. ' 
lOB .. , 

"'7' ·· .. 6· "'52' "i7B' ·· .. 5· 
31 13 186 144 14 
26 12 146 119 12 

4,867 
4,196 

50 :::::: :::::: ····6· ·· .. 3· "'59' "'00' :::::: ·····434 

---an =1= ---s4 40 496 829 37 21,693 
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Table Sh(J1))ing Number of Miners, Machine Runners and Helpers, Etc.-Con. 

SULLIVAN COUNTY. 

I!l cl 
al ge ""cl ~ 

~~ '" -d 

l "" g ..9 

~ ~ NAME OF MINE. ~,e. 10'''' s: ~::1:l i A~ 4J I'il ~ :a"" ,,= ] 'l1 ,,= :s~ J!i '3 ~ ~ 
~ ~" ~ 8 0 ::§ ...:1 .... A ~ 

Caladonia. . .. ........................ ...... 12 53 15 10 90 127 6 937 

~:::::~~~'.::::::::::::::::::::::::::: '''2i;' 14 73 ~ 1~ 1;~ 1~~ ~ 1,528 
Hocking... ...... ...................... 5" 'is' .. 'Bi;' 48 20 176 115 16 1,595 
Citizens.. .... ...... .. .. .. .. . .... .. . ... ...... 19 41 21 13 94 142 7 1,006 
Sun Flower.................. .. .. .. .... ...... 16 90 29 13 148 141 13 1,181 
Consolidated No. 25.. .. .. .. .. .. .. .. .. .. 4 10 37 18 10 79 90 5 394 
Consolidated No. 26. .. . .. .. .. .. .. .. .. ... ...... 12 60 27 16 115 131 8 881 
Consolidated No. 28.. .. .. .. .. .. .. .. .... ....... 8 30 24 10 72 70 5 223 
Consolidated No, 29.. .. ................ ...... 14 77 42 18 151 70 12 347 

~::ll~:~~~~:~:::::::::::::::::::: "'40' 10 46 ~~ ~ l~g 1~~ ~ ~~ 
Consolidated No. 32.... ................ 5'" 22' .. ii4' 41 10 192 80 11 303 
Consolidated No. 33.. .. .. . .. .. .. .. .. .. . 5 20 102 37 15 179 150 10 2,752 
Consolidated No. 34. ... ................ ...... 14 74 23 13 124 130 7 1,090 
Vandalia No. 10.. ...... .. .. .. .. .. .. .. .. 96.. .... ...... 22 14 132 136 8 4,789 
Vandalia No. 30 (Idle) ........................................................................ .. 

.r.:~~~n~H~~~~·.:::::::::::::::::::: :::::: .. is' .. i08' . "35' ... i6' "iii' "iii;' .. 'ii;' .. 'U54 
Jackson Hill No.4...................... ...... 16 87 24 13 140 179 9 1,018 
Keystone.... .......................... 5 8 12 4 7 36 139 11 1,223 
Freeman. .. ........ .. .. .. .. . .. .. .. . .. . 43.. .... ...... 10 7 60 193 5 2,000 

B::~~~:iL::::::::::::::::::::::: ~ "i4' '''66' ~~ g m 1~~ i& U~~ 
Dering No. 14.. ..... .. .. .. .. .. .. .. .. .. .. 2 16 100 54 29 201 193 20 1,555 

~:!~~~kv~f~le):::::::::::::::::::::: ... 2 ... ii;' .. 'si' ... :ii;' ... i6' "i49' "ioo' ... io' ... U:ia 
Shirley Hill No.1...................... 30 12 40 22 10 114 136 9 2,870 
Little Giant.... .. .. .. .. .. .. .. .. .. .. .. .. 70 18 90 81 17 276 135 12 3,669 
Shirley Hill No.2.. .. .................. 4 10 26 20 9 69 145 3 547 

~~rrro~,:::::::::::::::::::::::::::::: 1~ 8 '''50' ~ i& i~ t~ 1~ 4,g!~ 
Reliance. . . . . .. ............ .. .. .. .. . .. 4 8 48 34 12 106 206 7 593 
Hamilton... .. .. .. .. .. .. .. .. .. .. .. . .. .. 10 14 18 15 9 66 90 3 508 
Black Hawk. ..... .. .. .. .. ........ .. .. . 28 6 14 6 4 58 95 3 777 
Clover Leaf.. .. .. .. .. .. .. .. .. .. .. ...... ...... 8 44 28 9 89 100 6 760 
Washington.. .. ....................... 24 8 43 30 11 116 70 10 I 551 

Total. ...... .. .. . .. .. .. .. .. .. . .. .. . 621 368 1,709 962 411 4,071 4,339 291 45,620 

V ANDERBURGH COUNTY. 

Diamond ................. " .. .. .. .. .. . 66.. .... ...... 15 14 95 241 6 1,738 
Ingleside.. ..... .... ....... .. .. .. .. .. .. 52....... .. .. . 12 11 75 258 6 1,908 
Sunnyside.............. .... .. .. .. .. .. . 68.......... .. 13 11 92 254 10 2,358 
Union (Idle) ................................................................................. .. 
Unity................................. 130............ 35 15 180 299 17 7,365 
First Avenue.... .. .. .. .. .. .. .. .. .. .. .. . 50.. .... ...... 10 10 70 297 4 1,862 

Total. ........................... . 366 85 61 512 1,349 43 15,231 
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VERMILLION COUNTY. 

~ . -ai 
,; 

:i! ~ 

J ~ =~ /i::<i g ~ 
"'5i NAME OF MINE. &!;; ~~ ~ 

=i ji ~ ~- j i"l ::3 
~ ,,= ! 

~ "i ':E!~ Oil ~ oS .§ " ~ :i ~ 0 ~ 

=~~:L:::::::::::::::::::::::: ~ :::::: :::::: ~ l~ ~: ~ l~ &~~ 

la~j<~~~~~~~~~~~~~~~~~:::::: ~ :::::: ~:~~:: ij ti ~~ ! 2! lin 
Crown Hill No. 1....................... 200.... .. ...... 45 12 257 160 17 7,768 
OakHill .............................. 145 ...... ...... 40 11 196 190 12 10,600 
Maple Valley No. 1.. . . . . . . . . . . . . . . . . . . . 150. . . . .. ...... 45 11 206 160 12 10,531 
Buckeye No.2. ........................ 215 ............ 38 10 263 200 14 12,866 
Prince. . • • . . . • . . . . . . . . . • . . . • . . . • . . . • . . 135. . . . .. ...... 43 10 188 ISO 12 7, 340 
Crown Hill No.3 (Idle)................. ...... . ... :. ...... ...... ...... ...... ...... ...... . .....•• 
Crown Hill No.2. . . . • . . . . . . . . . . . . . . . . . . 150 ............ 36 8 194 185 9 12,967 

Total .......•..................... 1.9i2 -:-:-= -:-:-= 4701135 2.5i7 2.ill148 ~ 

VIGO COUNTY. 

Atherton. ........... .... ............ .. 4 10 62 30 8 106 190 7 933 
Chicago No.6 (Idle) ..........................................................................•• 
Diamond.............................. 86............ 34 12 132 70 14 1,009 
Victor.......... ....................... 73............ 9 8 90 155 5 1,255 
Lawton. . . ............................ 216 ...... ...... 35 15 266 250 22 7,344 
Grant No.2. . . . .. . .. .. ...... . . . .. .. .. . 110. .. . .. ...... 47 12 169 200 18 4,370 

=~~:io(~1~k:::::::::::::::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::::: 
Vandalia No. 66.. . . . . . . . . . . . . . . . . . . . . . . 100. . . . .. ...... 30 15 145 200 10 3,752 
Vandalia No. 67 ........... , .... . .. .. .. . 220 ...... ...... 40 11 271 230 18 5,602 
Vandalia No. 68 .•........... " ..... , . .. 56.. .. .. ...... 12 5 73 150 5 1,981 
Vandalia No. 69.. .......... .... .. .. .. .. 23.... .. ...... 9 6 38 200 2 1,984 
Vandalia No. SO.. . . . . . . . . . . . . . . . . . . . . . . 59. . . . .. ...... 25 6 90 70 6 762 
Vandalia No.8!........................ 72 .. '1'2" .. '1'2" 14 12 98 .. '7'0" 8 2,987 
Vandalia No. 82.. . . . . . . . . . . . . . . . . . . . . . . 30 10 6 71 4 789 
Miami No. I. .......................... 140............ 28 10 178 220 18 5,162 
Miami No.2. .......................... 123............ 21 8 152 170 13 4,712 
MIami No.3. .......................... 165............ 45 9 219 105 12 4,093 
Fauvre No.!.. . ....................... 56............ 12 4 72 200 8 1,293 
LBrimer............................... 10............ 3 2 15 60 2 365 
Deep Vein............................. 130 .. '1'0" .. '1'5" 27 10 167 250 12 5,921 
Ray No.2............................. 235 40 10 310 200 14 7,093 
Forrest................................ 20 16 52 24 13 146 170 15 1,959 
Domestic Block No.1................... 22 10 47 32 18 129 160 6 1,062 
SUgar Valley (Idle) ............................ :.... ...... ...... ...... ...... ...... . ............ . 
Fauvre No.2. •. . . . . . . . . . . . . . . . . . . . . . . . 10. . . . .. ...... 4 5 19 60 1 93 
Lower Vein. . . . . . . . . . . . . . . . . . . . . . . . . . . . 37. . . . .. ...... 10 6 53 220 3 137 -------------------

Total ............................. 1,997 58 188 541 211 3,009 3,810 238 69,154 

WARRICK COUNTY 

Air Line (Idle). . . . . . . . . . . . . . . . . . . . . . . .. ...... ...... ...... . .................................... . 
Big Four.. . . . . . . . . . . . . . . . . . . . . . . . . . . .. ...... 12 40 16 10 78 200 9 940 
Big VeinINo. 3. . . . . . . . . . . . • . . . . . . . . . . . . 8 10 26 10 8 62 220 6 893 
Castle Garden.. . . . . . . . . . . . . . . . . . . . . . . . . 15. . . . .. ...... 4 4 28 85 5 241 
DeForrest. . . . . . . . . . . . . . . . . • . . . . . . . . . . . 19 4 14 4 2 43 ISO 2 357 
Star No.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. . . . .. ...... 2 2 19 65 505 
Electric .••. , ...... .•..••...•.. .•.. .... ...... 12 40 16 10 78 175 ............. . 
Burke (Idle). . . . . . . . . . . . . . . . . . . . . . . . . .. ...... ...... ...... ...... ...... ...... ...... ...... . ...... . 
Dawson............................... ...... 6 11 5 2 24 37 . 3 82 
Erie Canal .. '" ...... , .......... ... .... ...... 6 28 14 7 55 100 4 316 
Chandler ..................... , .. .. . ... 37 6 22 14 6 85 90 5 641 

Total... .......................... 89 56 181 85 51 462 1,152 34 3,975 



TABLE 
Showing by Counties the Number of Miners, the Number of Inside Day and Monthly Men, Number of Outside Day and Monthly Men, 

Wages Earned by Same and the Average Wages Per Employe in the Block and Bituminous Coal Mines, Each Exhibited Separately, as 
are the Hand and Machine Mines. 

BLOCK COAL MACHINE MINES. 

I '""'W~~ Number 
I I Number 

I Total Wag"". l COUNTY. Number 01 Average Inside Total Wages. I Average I Outside Average 
Miners. Wages. Employes. Wages. I Employes. Wages. 

I 
I I 

! 

Clay ................................ 28 514,895 95 $514 14 20 $13,501 90 675 10 6 56,777 95 $1,129 66 
Parke ....................... ' ....... 69 31,578 82 45766 37 18,548 09 501 30 11 5,875 96 531 45 
Vigo ........................ ' ...... 79 39,408 48 498,84 32 9,515 79 29737 18 6,193 11 344 06 

Total General average ............. 176 $85,88325 $487 97 89 $41,565 78 $467 03 35 $18,847 02 I 5538 49 

BLOCK COAL PICK MINES. 

I 

-l-------'~---···--·---

Parke............................... 439 189,448 10 571 18 118 60,518 92 512 87 40 30,218 78 755 44 
Clay................................ 762 $350,209 56 $45505\ 193 $123,501 69 $63652 89 $60,660 01 $690 45 

VIgo................................ 37 8,60753 23264 10 3,326 10 332 61 6 1,76297 29383 

General Average.... ....... ....... 1,238 $548,265 19 $484 85 321 I $187,346 71 $440 54 135 $92,641 76 5674 45 

Total General average Block Em- I I 
ployes.... ...... ............... 1,414 $634,14844 $48417 410 $228,912491 $44513 170 I 5111,488 78 564646 

BITUMINOUS COAL MACHINE MINES. 

$185,191 21 I 
I 

Clay ................................ 419 $441 98 113 $66,779 11 I 
Greene .............................. 1,610 816,068 60 50687 549 304,931 47 i 
Knox ............................... 219 66,682 82 304 49 49 36,482 03 I 
Parke •.............................. 392 213,508 44 544 66 114 72,979 40 
Sullivan ............................ '. 2,296 1,109,991 43 483,45 845 414,813 30 
Vlgo ................................ 478 195,085 66 408 12 104 59,245 70 
Warrick ............................. 301 132,209 49 439,23 79 42,986 13 

General average .................. 5,715 52, 718, 731 65 $475 72 1,853 $998,21714 

I 
57 I $590 97 

55543 181 
744 53 36 
640 17 37 
479,07 360 
569 67 37 
544 13 45 

$53870 753 
-

$35,27051 ' 
123, 46909 1 
20,45143 
27,02384 , 

222,508 39 I 
21,831 04 I 
19,621 16 : 

5470,175_46 1 

$618 
682 
568 
730 
618 
590 
436 

'8 
5 
o 
:7 

07 
3 
'2 

40 $6244 
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I 

COUNTY. 

--------------

Number of I Total Wages. Miners. 

Clay ................................ . 
Daviess .. ................. , ...... , 
Fountain ................ . 
Gibson .•................ 
Greene ................. . 
Knox ................... . 
Parke ....................... . 
Perry ........•......... 
Pike. '" ............... . 
Sullivan ................. . 
Vanderburgh ............... . 
Vermillion ....... '" .......... . 
Vigo ....................... . 
Warrick ..................... . 

459 $226,731 46 
129 48,469 30 
89 51,52493 
89 58,499 97 

781 431,915 96 
180 103,024 98 
190 112,119 51 
10 5,106 68 

372 270,212 81 
402 181,122 64 
366 195,384 31 

1,912 955,765 46 
1,884 767,14125 

25 8,914 32 

BITUMINOUS COAL PICK MINES. 

Average 
Wages. 

$493 96 
375 73 
578 93 
53750 
55303 
572 36 
590 10 
510 67 
365 65 
45055 
53383 
49987 
407 18 
35657 

Number 
Inside I Total Wages. 

Employes. 

107 $65,207 37 
30 14,11723 
24 15,518 71 
28 16,810 00 

186 108,965 80 
50 28,502 42 
67 34,79846 
3 1,753 63 

84 80,517 31 
117 60,515 45 
85 58,244 05 

470 266,147 88 
395 235,881 39 

6 2.496 73 

Average 
Wages. 

8609 41 
47057 
646 61 
600 36 
58584 
57005 
51938 
58454 
466 61 
517 23 
685 34 
566 ~7 
597 16 
416 12 

Number 
Outside 

Employes. 

63 
22 
14 
16 
88 
29 
30 
2 

40 
51 
61 

135 
150 

6 

Total Wages I ~=~;e 

$30,942 23

1

1 $491 14 
8,474 63 385 21 
8,187 02 584 79 

10,397 20 1 649 85 
55, 637 22 632 24 
17,477 66 602 67 
14,725 17 490 84 
1,323 35 661 68 

33,814 74 40204 
22,875 14 448 53 
37, 269 48 610 97 
77,724 93 575 74 
8~,~~~ ~~ ~?Q ~~ 

-----1 I General average bituminous pick 
employes...... ...... ... ..... 6,888 $3,415,93358 [ $49592 1,652 $989,47643 859896 707 $405,95141 [ $57418 

General average bituminous machine I I 
andplckemployescombined.... 12,603 $6,134,67123 $48676 3,505 $1,987,69357 $56710 1,460 $876,12687 $600 09 

General average bituminous and I 
blockemployescombined........ 14,017 $6,768,81967 $48290 3,915182,216,60606 

Grand total average of all employes. 19,562 $9,973,041 38 $509 82 
$282,07828 $60590 8566 18 1,630 

~ 
~ 
~ 

i:t' 
t'i 

"" o 
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TABLE 
Exhibiting a Comparative Statement of Total Tons of Coal Produced, Total Num­

ber of Employes, Total Wages Paid and Per Cent. Gain or Loss in Number of 
Employes, Tons of Coal Produced and Wages Paid in the Block Coal Mines for 
Each Year from 1901 to 1906, inclusive. 

YEAR. 
Em­

ployes. 
Per 

Cent. 
Gain. 

Per 
Cent. 
Loss. 

Tons 
Produced. 

Per 
Cent. 
Gain. 

Per 
Cent. 
Loss. 

Wages Paid. 
Per 

Cent. 
Gain. 

Per 
Cent. 
Loss. 

----1---- ------------- - --- ---------------

1901 and 1900 2,742 34 ." io:5' 1,090,522 '"'1''' 27.8 $1,228,372 72 'ioX" 
.0;>5 

1902.: ...... 2,452 1,162,764 . ii:7'" 1,356,09845 ........ 
1903 ........ 2,293 .06 1,025,940 1,402,935 99 .034 

"29~" 1904 ........ 2,128 .071 727,062 29.1 1,085,056 33 ........ 
1905 ..... " . 1,966 ". :Oi4' .076 658,735 .095 917,501 22 ". :062' 18.2 
1906 .... 1,994 " 746,670 13.3 974,549 71 ........ 

1

-
Loss, 1906 

under 1001 """" " .... " 27.2 31- I .. .... " ......... 20.6 

TABLE 
Showing a Comparative Statement of Total Number of Employes,.Total Tons Coal 

Produced, Total Wages Paid, Per Cent. Gain or Loss in Number of Employes 
in the Bituminous Mines of the State from 1901 to 1906, Inclusive. 

YEAR. 

1901. ... ,,' 

1902 .. " . 
1903 ..... 
1904 ........ 
1905 ........ 
1906 .. 

1906 OVer 
1901. .. " . 

Em­
ployes. 

9,354 
10,687 
12,835 
15,710 
16,643 
17,568 
---

.... .... 

Per 
Cent. 
Gain. 

19 
14.8 

.20 
22-

.59 

.055 
---
87-

Per 
Cent. 
Loss. 

Tons 
Prodllced. 

5,928,681 
7,600,433 
8,966,613 
9,145,332 

10,337,237 
10,675,357 

............. 

Per 
Cent. 
Gain. 

24 
18 
17-

.02 

.13 

.032-

BO-

Per 
Cent. 
Loss. 

Wages Paid. 

. $4,452,167 14 
5,722,.814 67 

..... 

7,746,636 13 
8, OBO, 348 05 
8,436,39343 
8,998,491 67 

. ....... .............. 

Per 
Cent. 
Gain. 

.35 

.29 

.37 

.43 

.044 

.066 
---

.102 

Per 
Cent. 
Loss. 

---
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TABLE 
Showing by Counties the Number of Tons of Coal Mined, the Number Kegs of 

Powder Used, the Average Number of Tons Produced Per Keg in the Block Coal 
Mines of the State, both Pick and Machine Exhibited Separately. Also a Gen­
eral Average of Tons Produced Per Keg in Both Pick and Machine Mines 
Combined. 

BLOCK COAL MACHINE MINES. 

COUNTY. 
Tons 

Produced. 
Kegs of 
Powder. 1 Tons p~r Keg. 

~t:~::::::::::::::::::::::::::::::::::::::::::::::::::: 1 ___ r_~:_L_~_I ____ 1_,_~_g_I ____ ~~_~_:~ 
General average ..................................... r 114,869 1,691 67--

BLOCK COAL PICK MINES. 

...1 418,242 27,599 15.2 

: : : : : 1 __ 2_~_5:_~_~1_1 ____ 12_'_~~_~_I ____ ~_~_:~ 
Clay ........................................ . 
Parke ....................................... . 
Vigo ............... ~ ................ . 

General average ....................... . 

Total average for alI block mines ...... . 

.. "I 631,801 41,185 15.3 

.. .. --7-46-,-67-0+--42-,-87-6-1----1-7.-4 

===========-~-=-=-~~============= .. =-~--

TABLE 
Showing by Counties the Number of Tons of Coal Mined, the Number of Kegs 0/ 

Powder Used, the Average Number of Tons Produced Per Keg in the Bitumi­
nous Pick Mines of the State, and a General At'erage of Tons Produced Per 
Keg in All of the Bituminous Pick Mines Combined. 

BITUMINOUS PICK MINES. 
- ,---------- -- - - ---------

COUNTY. 
Tons 

Produced. 
Kegs of 
Powder. Tons per Keg. 

Clay.................................................... 370006 13,608 27.2 
Davei&!......................................... 63,611 3,222 19.7 
Fountain........................................ "', 78,135 4,310 18.1 
Gibson .................................................. , 93,853 3,959 23.7 
Greene .................................................. 1 695,009 29,774 23.3 

J!-~:::::::::::::::::::::::::::::::::::::::::::::::::::I m:~~ 1~:~ ~U 

l!~i~:.::::::::.:::.::::::::::::.:.::·:::::·:.·.·:·1 ~~m n:~ ~U 
Vermillion ............................................... 1 1;632,986 108,671 15 

~~i~k:::::::::::: :::::: ::::::::::::::: :::: :::::::::::: 1,2~:~~ 54,~~~ ~g:~ 
General average ................................ , ..... 1--5-,6-2-3-,8-30-. ____ 286,919 i----19-.-6 
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TABLE 
Showing by Counties the Number of Tons of Coal Mined, the Number of Kegs of 

Powder Used, the Average Number of Tons Produced Per Keg in the Bituminous 
Machine Mines, and a General Average of Tons Produced Per Keg in all of the 
Bituminous Mines in the State. Also a Tolal General Average of Tons Pro­
duced Per Keg in the Bituminous Pick and Machine Mines Combined, and a­
Total General Average of Tons Produced Per Keg in all of the Block and Bitu­
minous Mines Taken as a Whole. 

COUNTY. 

BITUMINOUS MACHINE MINES. 

Tons 
Produced. 

g~~~:::::::::::::::::::::::::::::::::::::::::::::::::: d~g~ 
Knox .. , " .. " ... , " ., .................... , . . .. .. . . .. . . . 140,774 
Parke. . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 392, 527 
Sullivan. .................... ............................ 2,028,711 
Vlgo.................................................... 328,507 
Warrick ................................. , .. " .. .. . . . . . . . 300,921 

Kegs of 
Powder. Tons per Keg. 

7,061 51.6 
26,548 56.3 
3,705 38 
9,406 41.7 

32,051 63.3 
13,737 23.9 
4,722 63.7 

1---------1----------1---------
General average. .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 5,051,527 97,230 51.9 

1---------1----------1--------
Total general average bituminous pick and machine.... ... 10,675,357 384,149 27.9 

1--------1--------1--------
Total general average of entire State production.. ........ 11,422,027 427,025 26.8 

TABLE 
Showing by Counties the Number of Kegs of Powder Per Miner Used in the Mines 

of Indiana During the Year 1906. 

COUNTY. Number of Total Kegs Kegs Per 
Mines. of Powder. Employe. 

1,587 48,471 30.5-
129 3,222 25.4 
89 4,310 44-

2,171 56,322 26-
373 13,766 36_9 
971 30,416 31.3 

10 242 24.2 
372 21,694 58.3 

2,330 45,620 19.5 
366 15,231 41.3 

1,912 108,671 52-
2,185 69,633 32-

270 5,468 20.2 

12,854 427,025 33.2 

Clay ................................................... . 
Daviess ................................................ . 
Fountain ............................................... . 
Greene ................................................. . 
Knox .................................................. . 
Parke •.................................................. 

~~:::::::::::::::::::::::::::::::::::::::::::::: .... . 
Sullivan ................................................ . 
Vanderburgh ............................................ . 
Vermillion .............................................. . 
Vlgo ................................................... , 
Warrick ................................................ . 

1--------1-------1--------
Total ............................................. . 

NOTE.-Pick Miners and Loaders are the only employes who use powder in mining coal and are both included 
in the above table. 
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NEW MINES. 

Thirteen new mines, three of which are block coal and ten bitu­
minous, were opened and developed during the year 1906, dis­
tributed in the different couuties as follows: 

Clay County, one block coal hand mine; Knox County, one bitu­
minous electric machine mine; Parke County, one block and one 
bituminous hand mine; Pike County, one bituminous hand mine; 
Vi go County, one block and four bituminous, all of which are hand 
mines; Warrick County, three bituminous mines, two of which 
are electric machine and one a hand mine. The bituminous mines 
above noted, with two exceptions, are each exceptionally well 
equipped with the latest up-to-date machinery and will be capable 
of producing a large output of coal. 

We exhibit in the following table the names of these new mines 
and the names of the companies owning them, geological number of 
coal seam mined, thickness of seam in feet and inches, depth and 
size of hoisting shaft, character of coal, i. e.: whether block or bi­
tuminous, whether hand or machine mined, date of first ship­
ment of coal, location of mine as to county and nearest town or 
city and the railroad on which the mine is located. 



TABLE OF NEW MINES. 
CLAY COUNTY. 

I 
NAME OF COMPANY. I MINE. I Location of Mine. Railroad. 

I 1 

C-h-iC-ag-O-I-n-d.-B-10-C-k-Co-:-~-.. -~-.. I H~rris<>n ~o.~ 1 I~ 4'9' _ ~loc~ _ ~ _ ~ Pick..... 9- 1-06 Three miles east of Clay City..... E. &I. 

KNOX COUNTY. 

Knox Coal Company ......... ··1 Knox··········1 V 1 7' : Bitum··I······· .\ ..... ···1 Pick ... ··1 9- 1-06\ t mile West of Bicknell .......... 1 1. V. br. Vandalia. 

PARKE COUNTY. 

Bridgeton Mining Co ........... [ Bridgeton No. 1.[ IV 
Zellar-McClellan Co. . . ......... Supenor No.5. . III 

2'6" 
3'6" [ 

Bitum··I········[ SIOpe .. [ Pick ..... 1 
Block. . 145 8x21 Pick .... . 

12- 1-06 [ One mile No. Bridge~n .......... [ C. & 1. 
9-21-06 Two miles N. E. Diamond. . . . . . .. C. & E. 1. 

PIKE COUNTY. 

Patoka Valley Coal Co .... ······1 Hartwell No.2. ·1 V 1 5' I Bitum··1 Slope 1········1 Pick ..... \ 7- 1-061 Hartwell ...................... ·1 Branch Southern. 

Coal Bluff Mining Co ........... 1 Plymouth No. 1. III 3'10' I Block .. 
Coal Bluff Mining Co. . . . . . . . . .. Victor .......... VI 6'6" Bitum .. 
Coal Bluff Mining Co ........... [ Wabash ........ IV 5'6" Bitum .. 
Fauvre Coal Co. . . . . . . . . . . . . . .. Fauvre No.2 ... V 4'6" I Bitum .. 
Sugar Valley Coal Co.. . .. . .. ... Sugar Valley .... V 4'6" Bitum .. 

Erie Canal Coal Company .. ·····1 Erie Canal······1 
Chandler Coal Company. . . . . . .. Chandler ...... . 
Castle Garden Coal Co.. . . . . . . .. Castle Garden .. . 

V 15' I Bitum"1 V ........ Bitnm .. . 
V 4' Bitum .. 

~ 

VIGO COUNTY. 

215 8'6"x20 Pick. . . . . 6- 1-061 t mUe East Fontanet ...... '" ... C. C. c. &ISt. L. 
50 8'6'x19 Pick. .... 9- 4-06 t mUe West Coal Bluff ........... C. C. C. &ISt. L. 

300 8x18 Pick ..... None ShiPped

l

2t miles N. W. Terre Haute ..•.... ~a~d.Sia~_St. L. 228 9x16 Pick. " .. 10- 1-06 West Terre Haute ... " ., ........ 
185 7x14 Pick. .... 1- 1-06 One mUe West of W. Terre Haute. Vandalia. 

- - - -- - -- -- - - ------

WARRICK COUNTY. 

130 

96 
........ 1 Macwne"1 . ........ MacWne .. 
8'6"x18 Pick ..... 
I 

6- 1-061 t mile West of Chandler ......... 1 S~uthern. 
9- -06 1 mile West of Chandler. . . ...... Southern. . 
9- 1-06 2 mUes West of Chandler........ Evansville br. Southern 

1-3 
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Il\IPROVEMEJNTS. 

The folowing sums of money were reported to this office during 
the year 1906 as having been expended in improvements of differ­
ent kinds of mines in the counties throughout the State as fol­
lows: 

Clay County $6,167.00. Daviess County $840.00. Fountain 
County $120.00. Greene County $15,331.19. Knox County $21,-
629.78. Parke County $3,339.18. Pike County $2,457.00. Sullivan 
County $41,218.00. Vanderburg County $4,886.00. Vermillion 
County $16,345.00. Vigo County $11,982.99. Warrick County 
$1,253.00, making a total of $125,569.14. 

We give herewith some of the more important improvements 
made during the year. 'l'he Big Vein Coal Company of Terre 
Haute have installed new boilers, pumps, etc., at a cost of $2,935.00 
at their Lewis Mine in Clay County. The Jasonville Coal Com­
pany, Clay County, expended $2,769.77 on numerous improvements 
in their Gold Knob Mine. The Southern Indiana Coal Company 
reports an expenditiure of $3,346.00 on improvements at their 
Midland Mine in Greene County. They do not report the nature of 
improvements made and as the mine has been idle since April 1, 
no inspections have been made and we have been unable to ascer­
tain just what improvements were made. 'l'he Queen Coal Com­
pany, Greene County, sunk and equipped with a stairway the 
manway or escape shaft at their Fry Mine during the summer, 
the cost of which wa.<J $2,402.00. The Midvale Coal Company, 
Greene County, have expended $3,500 in sinking and equipping a 
second outlet at their Pennsylvania Mine. 'l'he Indiana Fairmont 
Coal Company, Greene County, have expended $980.00 improving 
their haulage roads and numerous other small improvements. The 
Knox Coal Company have sunk a second outlet, installed an elec­
tric plant and overhauled their tipple, making it almost entirely 
new at a cost of $20,000.00. This mine was sunk to the lower seam 
No. V. during the summer months and within a short time will 
rank among the largest producers in the State. The Big Muddy 
Coal Company expended $839.00 completing their man way and 
various other improvements in their Pine Knot Mine. The Patoka 
Valley Coal Company, Pike County, have extended their motor 
haulage road, installed new pumping machinery and made other 
important changes in their Hartwell Mine at a cost of $2,457.00, 
thereby increasing the capacity of the mine. 

The Consolidated Indiana Coal Company report $14,186 having 
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been expended on improvements in their Sullivan County Mines as 
follows: No. 25, $1,693.00; No. 26, $1,734.00; No. 28, $2,246.00; 
No. 29, $255.00; No. 32, $2,543.00; No. 33, $1,746.00; No. 34, $3,-
419.00. In reporting the above amounts no statement was made as 
to the nature of improvements. 

The Peabody-Alwart Coal Company of Chicago, Illinois, during 
the strike in April and May expended $2,378.00 improving the 
roadways, timbering, etc., in their Reliance Mine, Sullivan County. 

The Diamond Coal and Mining Company, Chicago, Illinois, com­
pleted the manway and made other extensive improvements at their 
Hamilton Mine, Sullivan County, expending $7,669.00 

The D. Ingle Coal Company, Vanderburgh County, remodeled 
the head frame and tipple at their Ingle :Mine in Evansville during 
the summer at a cost of $1,851.32. 

The Diamond Coal Company, also of Evansville, report $3,035.00 
as having been spent on improvements in their Diamond Mine but 
do not report the nature of improvements. . 

The Derillg Coal Company report an expenditure of $5,415.00 
as having been spent on improvements in their Vermillion County 
mines Nos. 5, 6, 7, 8, 9 and 15. 

The Clinton Coal Company have installed a box car loader and 
one new boiler at their Crown Hill No. 1 Mine at a cost of $1,-
130.50. They have also made extensive improvements at their No. 
2 Mine amounting to $2,340.00. 

The Charles F. Keeler Coal Company of Chicago, Illinois, have 
installed new boilers and made other improvements in their Ather­
ton Mine in Vigo County at a cost of $1,615.00. 

The Deep Vein Coal Company, Vigo County, have completed 
the sinking of the manway at their Deep Vein Mine, also made other 
improvements, expending $2.807.00. 

The Domestic Block Coal Company, Vigo County, extended 
their mine switch and completed the manway at their Domestic 
Block No.1 Mine at a' cost of $1,000,00. 

The Big Four Coal Company, Warrick County, report improve­
ments in their Big Four Mine amounting to $1,068.00. 

The balance of the money was spent on mine buildings, new 
cages, cars, mining machines and the improvements of the mines 
in general. 

Note 1. The Southern Indiana Coal Company installed a traction 
motor haulage system in their Lattas Creek Mine, using two ten­
ton motors. They have also installed small gathering motors in 
their Hoosier No.1 Mine. We have been unable, however, to learn 
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the cost of installation at either mine and have had no report as 
to what success has been met with since the motors have been in­
stalled. 

Note 2. The Sullivan County Coal Company installed a rope 
haulage 900 feet in length in their Freeman Mine, Sullivan County, 
but this department has been unable to learn the cost of same. 

CHANGES IN OWNERSHIP. 

Several changes in the ownership and operation of mining 
properites were made during the past year and noted as fol­
lows: 

The Fox Den 2Vline, Clay County, formerly owned by the Star 
Union Coal and Oil COIupany, was transferred to the Ideal Block 
Coal Company, who now own and operate it. The present owners 
have renamed the mine. It is now raIled the Fortner. 

'J'he Continental Clay & Mining Company went into the hands of 
a receiver early in the spring, under whose administration their 
Continental No. 1 :Mine has since been operated. 

The Pennsylvania & Indiana Coal Company suspended opera­
tions in the latter part of Septemher on account of financial difficul­
ties and the mine lay idle through October and part of November, 
when a rec-eiver was appointed and the mine leased to the Midvale 
Coal Company, who have been operating it sinre that time. 

The Shirley Hill Coal Company was organized in the spring and 
purchased the Vidoria Mine formerly owned by the Victoria Coal 
Company, assuming control in June. This mine is nearly worked 
out and will hardly last through the winter. '}'he ownership and 
control of the Shirley Hill No.1 and No.2 Mines, Sullivan County, 
owned by the Coal Bluff Mining Company, was also assumed at 
the time the company was organized. 

The Letsinger Mine, Greene County, owned by the Letsinger 
Coal Company, was leased in May by the Indiana Fairmont Coal 
Company. 

The Oswald mine, Gibson County, owned by the Princeton Coal 
& Mining Company, changed hands in August and is now the 
property of a Mr. Grover and Mr. Oliphant of Vincennes, but is 
operated under the name of the original company. 

The Superior Mine, Snllivan County, owned by the Superior 
Coal Company of Terre Haute, was bought in August by the 
Hudson Coal Company of Ohicago, who have made extensive re­
pairs and increased the capacity of the mine to ubout 600 tons 
per day. 
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The Shelburn Mine, Sullivan County, formerly the property of 
the Keystone Coal Company, was purchased in the fall by the A. H. 
Whitsett Coal Company and the mine is known as the Keystone. 

The First Avenue Mine in Evansville, owned by the C. Thomas 
Coal Co., was purchased by Charles Schimel, Henry Koff, Frank 
Gunther and Fred J ourden, who have organized and operate the 
mine under the name of the Banner Coal Co. 

The Maple Valley No. 1 Mine, owned by the Maple Valley Coal 
Company, and the Prince mine, owned by the Keller Coal Com­
pany, were purchased by the Oak Hill Coal Company, who assumed 
control of the former in May and the latter October 15. 

The above transfers, while not nearly so large as in 1905, will 
represent an aggregate of several hundred thousand dollars. 

ABANDONED l\IINES. 

The number of mines abandoned during the year 1906 was less 
by two than that of the new mines opened for the same period. 
Eleven mines in all were abandoned during the year, three of which 
were block coal mines, two in Clay County and one in Parke 
County; eight bituminous mines, one in Clay County, two in Sulli­
van, four in Vigo and one in Warrick County. The greater num­
ber of the bituminous mines abandoned have been known as among 
the largest producers of the State. In the following table will 
be found the names of the mines abandoned, the names of tIie 
companies owning them, date of abandonment, county-: in which 
they were operated and the railroad on which they were located. 

NAME OF MINE. 

Crawford No.4 ....... . 
Vandalia No. 64 ...... . 
Superior No.7 ............ . 
Pan·American . ........... . 
Consolidated No. 29 ... . 
Vandalia No. 80. 
Vandalia No. 82. 
Peerl""' ....... . 
Diamond ...... . 
Dering No.9 ... . 

~te;:n~o~t ~O: : : 

TABLE 

Abandoned Mines. 

Name of Company. 

Crawford Coal Company .. . 
Vandalia Coal Co ........ . 
Zellar-McClellan & Co ..... . 
Plymouth Block Coal Co ...... . 
Consolidated Indiana Coal Co .. . 
Vandalia Coal Co. ' .... . 
Vandalia Coal Co ....... . 
Coal Bluff Mining Co .... . 
Coal Bluff Mining Co .... ' 
Dering Coal Co ........ . 

rotn~~~h~ Coiti ·C~.· . 

Date. 

Sept. 15, 1906 
March 31, 1906 
March 31, 1906 
March 31, 1906 
May 1, 1906 
March 31, 1906 
March 31, 1906 
June 29, 1906 
March 31, 1906 
March 31, 1906 
March 31, 1906 
March 31, 1906 

County. 

Clay .... . 
Clay .... . 
Clay .. . 
Parke. " . 
Sullivan .. 
Vigo .... . 
Vigo .... . 
Vigo .. . 
Vigo .. 
Vigo ... . 
Vigo .... . 
Warrick .. 

Railroad. 

Vandalia. 
Vandalia. 
E. & I. 
C. C. C. & St. L. 
E.&T.H. 
Vandalia. 
Vandalia. 
C.&E.I. 
C. C. C. & St. L. 
C. &I.C. 
C. & I. C. 
Interurban. 

NOTE.-The Knox Coal Company abandoned the Upper Seam No.6, which they formerly mined and sunk to 
No.5 during the year. 

(431 



TABLE 
Exhibiting the Names of Coal Companies, Names of Mines Ope:rated by Them, the Geological Number of the Different Coal Seams Mined, 

the Thickness 0/ Each Seam, the Depth from Surface to Each Seam, Pick or Machines Mines, and whethe:r the Cool Seams are Gaseous 
or Non-Gaseous. 

NAME OF COMPANY. 

Brazil Block Coal Co ... 
Blazil Block Coal Co .. 
Brazil Block Coal Co .... . 
Brazil Block Coal Co ....... . 
Supe . .ior Block Coal Co .•....... 

~~I:~~c~l~!ncg~~f"c;,: : : : : : : : . 
Zellar-McClellan Coal Co ....... . 
Chicago-Indiana Block Coal Co .. . 
Crawford Coal Co. . . . . . . . . . . . . . .. . 
Crawford Coal Co ................ . 
Crawford Coal Co ................ . 
Crawford Coal Co ................. . 
Crawford Coal Co ................ . 

t.d:C:Bgl:? ~a~'~::::::::::::: 
Dan Davis Coal Co ................ . 
Eureka Block Coal Co ............. . 
McLaughlin & Treager ............ . 
Vandalia Coal Co ................ . 
Coal Bluff Mining Co ............ . 
Coal Bluff Mining Co < ••••••••••••• 

Name of Mine. 

Brazil No. 1. ........ . 
Brazil No.4 ....... . 
Brazil No.7 ..... . 
Brazil No.8 .... . 
Continental •..... 
Rebstock ....... . 

BLOCK COAL MINES. 

CLAY COUNTY. 

Railroad. 

C. & E.!... 
C.&E.I. .. 
Vandalia ... 
C. & E. I .. 
Vandalia .. 
C.&E.1. 

Geological 
number of 
Coal Seam. 

Superior No.4 .. 
Superior No.7 .. 

• •• 1 Vandalia. ... 

IV 
III 
III 
III 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
III 
III 
IV 
IV 
IV 
IV 
III 
IV 
III 
IV 
III 

Vandalia .. 
Harrison No.4 ....... . E. & I. .. . 
Crawford No.4 ...... ' ....... . Vandalia ....... . 
Crawford No.2 ......... . Vandalia .......... . 
Crawford No.6 ............... . Vandalia .......... . 
Crawford No.8 •............... E. &1.. .......... . 
Crawford No.9 ........ . C. &E.!.. ...... . 
Monarch .•............... C.&E.I. ............. . 
Lower Vein No. 1. .... . E & I. ............. . 
World's Fair No.2 ........ . E. & I. ..................... . 
Eureka No.5 ........... . C. C. C. & St. L .............. . 
Treager ............... . 
Vandalia No. 50 ........ . 

Wagon mine ................. . 
Center Point branch Vandalia .. . 

Glenn No. 1. ........... . C & E.!.. .................. . 
Plymouth No.2 •......... C. & E. I ............ . 

Thickness 
of 

Coal Seam. 

3'6" 
3'9'" 
3"'6" 
3'6" 
4'6" 
4'6" 
3'9" 
3'9" 
4'9" 
4' 
a'6" 
3'6/1' 
3' 
4' 
3'6" 
3' 
3'6' 
3'6" 

~: I 4'6'" 
a'g* 

Depth from 
surface to 
Coal Seam. 

101 
160 
75 
89 
65 
85 
80 
75 
60 
60 
68 

116 
50 
86 
81 
58 
57 

116 
60 

105 
215 
110 

Pick or 
Machine 

Mine. 

Machine.. .. No. 
Pick ....... No. 
Pick ....... No. 
Pick... No. 
Pick... No. 
Pick. No. 
Pick... No. 
Pick... No. 
Pick ....... No. 
Pick.. No. 
Pick ....... No. 
Pick ....... No. 
Pick ....... No. 
Pick ....... No. 

·pi~k:::::: : 
Pick ...... . 
Pick ...... . 
Pick ...... . 
Pick ...... . 
Pick ...... . 
Pick ...... . 

No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 

Fire Damp. 

~ 
-1 
~ 

P:I 
t;; 
'"d 
o 
P:I 
>-3 

o 
";i 

UJ 
>-3 
~ 
>-3 
t;; 

o 
t;; 
o 
t"' o 
o ..... 
UJ 

~ 



PARKE COUNTY. 

Brazil Block Coal Co~. . .. ........ .. Brazil No. 12 ...... , ..... . . . .. C. & I. C .......... , ... , .. '" . 
Otter Creek Coal Co.. .. . .. . .. .. .... Mary........................ C. & I. C ................... .. 
Brazil Block Coal Co ............... Brazil No.9 .................. C. & I. C ................... .. 
Zella .... McClellan & Co. . .. .. . .. . . ... Superior No. 1. . .. .. .. .. .. . ... C. & I. C ................... .. 
ZeUar-McCiellan & Co .............. Supbrior No.2. . .............. C. & I. C .................... . 
ZeUar-McClellan & Co.. ............ Superior No.3. . .............. C. & I. C .................... . 
Zellar-McClellan & Co ......... , . ... Superior No.5 ....... , ....... , C. & 1. C .................. ,. 
Plymouth Block Coal Co... ..... .. .. Pan-American:................ C. C. C. & St. L ............. . 

VIGO COUNTY. 

III 
III 
III 
III 

III-IV 
III-IV 

III 
III 

Domestic Block Coal Co ............ \ Domestic Block No.1 .......... \ c. & E. I .... , ................ \ IV 

BITUMINOUS COAL MINES. 

Vandalia Coal Co. . . . . . . . . . . .. . .... Vandalia No. 60 .............. . 
Vandalia Coal Co. . ................ Vandalia No. 63 .............. . 
Vandalia Coal Co. . ...... .......... Vandalia No. 64 .............. , 
Vandalia Coal Co.. ........ ........ Vandalia No. 65 .............. . 
Ideal Block Coal Co. . . .. . .. . .. . . . .. Fortner ..................... . 
Collins Coal Co. . .. ... ... .... .. .... Gifford No. 1. ............... . 
Collins Coal Co. . .................. Gifford No.2 ............. . 
Big Vein Mining Co ............... , Lewis ............... . 

~l= ~~l:~::: ::::::: :::::::: ~l~l: ~~: k:::::::: ::::::::: 
Jasonville Coal Co. . . . .. .. .. . .. . . .. Gold Knob .................. . 
United Fourth Vein Coal Co.. .. . ... Island Valley No.4 ........... . 
Stunkard Coal Co. .. .. . .. .. .. .. . ... Stunkard .................... . 
C. Ehrlich Coal Co. ................ Klondyke No.2 .............. . 

CLAY COUNTY. 

Vandalia (main line) ........ . 
Vandalia (main line) ........ . 
Vandalia (main line) .......... . 
Vandalia (main line) .......... . 
Vandalia (plain line) .......... . 
C.&1.C .................... . 
C. &1.C ................ ····· 
Southern Indiana ............. . 
Southern Indiana ............. . 
Southern Indiana ............. . 
Southern Indiana ............. . 
Southern Indiana ............. . 
Wagon mine ................. . 
Vandalia (main line) .......... . 

VI 
VI 
VI 
VI 
V 

III 
III 
V 

III 
IV 
III 
IV 
II 
VI 

3'6" 
4'10" 
4'6' 
5' 

3'6'-3'8' 
4' 
3'6" 
4' 

4' 

7' 
7' 
7' 
7' 
3'4" 
4'4'" 
4'6" 
8' 
5'6* 
5' 
6'6" 
5'6'" 
3'6" 
7' 

98 
105 
120 
108 
135 
40 

145 
70 

Pick ..... . 
Machine .. . 
Pick ..... . 
Pick ..... . 
Pick ...... . 
Pick ..... . 
Pick ..... . 
Pick ..... . 

None 
Small per cent. 
Pick, Non·gaseous. 
Non-gaseous. 
Non-gaseous. 
Non-gaseous. 
Non-gaseous. 
Non-gaseous. 

110 I PiCk ....... \ Non-gaseous. 

32 Pick ....... Non-gaseous. 
100 Pick .. ' Non-gaseous. 
90 Pick ... Non-gaseous. 

100 Pick ....... Non-gaseous. 
110 Pick ....... Non-gaseous. 

75 Pick ....... Small per cent. 
77 Pick ....... Small per cent. 

107 Pick ....... Non-gaseous. 
43 Pick ....... Non-gaseous. 

.. .... "iQ.i· Pick ....... Non-gaseous. 
Pick ....... Small per cent. 

20 Pick ....... Non-gaseous. 
25 Pick ....... Non-gaseous. 

. ........... Pick ....... Non~gaseous. 

~ 
r o 
o ..... o 
(=. 
Z 
~ 
is: 
::;:; 
:=.1 
;>j 

o 
'9 

t-3 
:r:: 
I'l 

o 
::> :.­
t" 

~ 
:.­
is: 
!Z' 

0') 
-:] 
~'1 



NAME OF COMPANY. Name of Mine. 

Stucky .............. . 
Montgomery No.3 ... . 
MutuaJ.. ............ . 
Mandabach ......... . 

Stucky & Osborn ................. . 
Daviess Coal Co ................. .. 
Mutual MIning Co .. 
Mandabach Bros ....... . 

BITUMINOUS COAL MINES-Continued. 

DAVIESS COUNTY. 

Railroad. 

Wagon mine ..... . 
B.&O.S. W ..... . 
B. &0.8. W ...... . 
Wagon mine ..... . 

FOUNTAIN COUNTY. 

Geological 
number of 
Coal Seam. 

III 
V 

III 
V 

Thickness 
of 

Coal Seam. 

3' 
3'8" 
4'6" 
6' 

Depth from 
surface to 
Coal Seam. 

Pick or 
Machine 

Mine. 
Fl.·eDamp. 

Drift ...... ·1 P!ck.. "'1 Non-gaseous. 100 PIck.. . .. Non-gaseous. 
100 Pick.. . .. Non-gaseous. 
56 Pick.. ... Non-gaseous. 

Rush Coal Co ..................... [ Indio ...................... ··1 Clover Leaf .................. ·1 
Silverwood Coal Co. . . . ............ Silverwood................... Clover Leaf. ................. . 

III 
III 5'5"1 3'9" 

80 1 P!Ck·······1 N on-gaseouR. 
45 PIck....... Non-gaseous. 

GIBSON COUNTY. 

Princeton Coal & Mining Co ....... "1 Oswald ...... . 
Fort Branch Coal Ce. . .. .. . .. . .. ... Fort Branch ... . 
Massey Coal Co... . . . .. . . .. . . . .. . ... Massey ........ . 

"I Southern ................. '''1 V 6'10"1 450 I Pick·······1 Very gaseous. 
.. E. & T. H.. .. .. .. .. .. .... ... V 4' 6" 262 Pick.. .. ... Gaseous. 
.. E. & I. . . . . . . . . ... VI 4' 6" 50 Pick .. " .. Non-gaseous. 

~ 
-1 
~ 

;:c 
t<: 
"to o 
;:c 
.." 

o 
";j 

rn 
.." 
i> 
.." 
i?j 

c;l 
t.l 
o 
t-< 
o 
c;l 
f-< 
rn 
;-3 



GREENE COUNTY. 

United Fourth Vein Coal Co.... ... .. Bl.ck Creek. . . . ........ Southern Indi.na .... . 
United Fourth Vein Coal Co.... . . . .. Island Valley No.3. . . . Southern Indiana ..... . 
United Fourth Vein Coal Co. . . . . . . .. Glenburn....... Southern Indiana ............. . 
United Fourth Vein Co.I Co.... .. ... Antioch.'. Southern Indian .............. . 
United Fourth Vein Coal Co....... North Linton. . ............ ... Southern Indi.n ............. . 
V.ndali. Co.I Co. . ........... V.ndalia No.2.. 1. & V. branch Vandalia ... " .. 
Vand.lia Coal Co. Vandalia No.3... . I. & V. branch Vandalia ....... . 
Vandalia Coal Co. Vandalia No.4 ... ' 1. & V. branch Vandalia .. . 
Vandalia Coal Co. Vandalia No.5.. . 1. & V. branch Vandalia ... " 
Vandalia Coal Co. . Vandalia No.6... I. & V. branch Vandalia .... . 
Vandalia Coal Co. Vandalia No.8.. .......... .. 1. & V. branch Vandalia ... '. 
Vandalia Coal Co. . .. Vandalia No.9.. . 1. & V. branch Vandalia ... '., 
Vandalia Coal Co. . .. ... . .... Vandalia No. 21.. . 1. & V. branch Vandalia ... ' .. 
Midvale Coal Co. . . . . . . . . . . . Midvale. . . . . . . Southern Indiana ........ . 
Indiana Southern Coal Co... Gilmour. .. . . . . . Southern Indiana ........ . 
Southern Indiana Coal Co... . . . . Hoosier No. 1. . . Southern Indiana .... . 
Southern Indiana Coal Co ...... ' ... Hoosier No.2. Southern Indiana .... . 
Southern Indiana Coal Co. . . . . Tower Hill. . . . Southern Indiana .... . 
Southern Indiana Coal Co... . . Midland. .. . .. . . Southern Indiana ... . 
Southern Indiana Coal Co... . . . . . . .. Lattas Creek. . . . . Southern Indiana ............. . 
Summitt Coal Co. . Summitt No.2 ... ' 1. & V. branch Vandalia ....... . 
Green Valley Coal Co .... ' Green Valley... . Southern Indiana ..... ' .. 
Vulcan Coal Co.. . . . . . . Vulcan. .. . . . . Indianapolis Southern .... . 
Shirley Hill Coal Co. . . . . Victoria. . . . Indianapolis Southern .... . 
Queen Coal Co.... . . . . . . . Queen... . . . . . . Southern Indiana ..... . 
Indiana Fairmont Coal Co. Letsinger. . . . . . . Southern Indiana .... . 
Calora Coal Co..... . . North West.. . . Southern Indiana ... . 
Coal Bluff Mining Co. Twin No.4. . Southern Indiana .... . 
Coal Bluff Mining Co. Twin No.5. . .. Southern Indiana ... . 

Knox Co.l Company ..... . 
Bicknell Co.l Company .. . 
Prospeet Hill Coal Co .. 
Vand.li. Co.l Co ... . 

Knox. " 
Bicknell ........... . 

~~':J~~! ~~~. ~O .. . 
Big Muddy Coal Co ..... . Pine Knot ... . 
Freeman Coal Co ................ . Freeman ... . 
Washington-Wheatland Coal Co .. . Wheatland .. . 
Lynn Coal Co .... Lynn ...... .. 

KNOX COUNTY. 

1. & V. (Vandalia) ..... 
1. & V. (Vandalia).. . 
Wagon mine ....... . 
1. & V. (Vandalia) .. 
1. & V. (Vandalia) .... ' . 
1. & V. (Vand.lia) .... . 
B.&O.S. W ...... . 
1. & V. (Vandalia) .. . 

IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
III 
IV 
IV 
V 

III 
III 
IV 
IV 
IV 
V 

IV 
IV 
III 
IV 
V 

IV 

V 
VI 
VII 
VI 
VI 
V 

VII 
V 

• 

4'8" 
5'6 11 

4'6" 
4'6" 
4'211 
5' 
5' 
5' 
5' 
5' 
5'6" 
5' 
5' 
7'6" 
5'4# 
3'7# 
7' 
7' 
7' 
5' 
5'6 6 

5'211 
6' 
5'8" 
3'7" 
7'6" 
5' 
6' 
4' 

7' 
4'4" 
3' 
4'3" 
4'6" 
7' 
5' 
6' 

82 
47 

102 
176 

68 
66 
81 
55 
95 
72 

132 
128 
95 

217 
152 
133 

46 
132 
245 
153 
150 
121 

Slope ... :i:i' 
87 

...... · .. 75· 
56 

152 

· ........ 92· 
335 
154 
210 
234 
100 
200 

Machine.. .. Non-gaseous. 
Pick. ...... Non-gaseous. 
Machine. . .. Non-gaseous. 
Pick ...... , Small per cent. 
Pick ...... , Non-gaseous. 
Pick ...... , Non-gaseous. 
Pick. ...... Non-gaseous. 
Pick. . . . . .. Non-gaseous. 
Machine. . .. Non-gaseous. 
M.chine.. .. Non-gaseous. 
Machine. . .. Non-gaseous. 
Machine.. .. Non-gaseous. 
Machine ... , Non-gaseous. 
Pick ...... , Small per cent. 
Machine. . .. Non-gaseous. 
Pick ...... ' Non-gaseous. 
Pick. . . . . .. Non-gaseous. 
Machine.. .. Non-gaseous. 
Machine ... , Small per cent. 
Machine.. .. Non-gaseous. 
Machine.. .. Non-gaseous. 
Machine.. .. Non-gaseous. 
Pick. " . . .. Non-gaseous. 
Pick. . . . . .. Non-gaseous. 
Pick. . . . . .. Non-gaseous. 
Pick. . . . . .. Sm.ll per cent. 
Pick ...... , Non·gaseous. 
Machine.. .. Non-gaseous. 
Machine. . .. Non-gaseous. 

Machine ... . 
Pick ...... . 
Pick ..... .. 
Pick ..... .. 
Machine ... . 
Machine ... . 
Pick ...... . 
Machine ... . 

Small per cent. 
Small per cent. 
Gaseous at times. 
Gaseous at times. 
Gaseous at times. 
Small per cent. 
Small per cent. 
Small per cent. 
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BITUMINOUS COAL MINES-Continued. 

PARKE COUNTY. 

NAME OF COMPANY. Name of Mine. 
I Geological Thickness 

Railroad. number of of 
I Coal Seam. Coal Seam. 

United Coal & Mining Co.... . . ..... Mecca No.3 ............. . 
Lincoln Coal & Mining Co.. . . . . . . . .. Lyford No.1 ........... . 
Vandalia Coal Co. . ............ .... Vandalia No. 316 ............ . 
Vandalia Coal Co. . ................ Vandalia No. 317 ............ . 
W. P. Harrison. .. . .. .. . . . . . . . .. ... Harrison .................... . 
Parke County Coal Co. .. . . . . . . . . ... Parke No. 11 .............. . 

C.&I.C·····················I III 5' 
C.&E.I. .................... VI 6'6" 
Logansport (Vandalia~ ......... III 4'6'" 
Logansport (Vandalia ......... III 5' 
Wagon mine .................. IV 4' 
Logansport (Vandalia) ......... ! VI 6'6' 

PERRY COUNTY. 

Bergenroth Bros ............ , ....... j Troy .. ·· .. · .... · .. ··· .... ····1 Ohio River transportation ...... 1 II 3' 

PIKE COUNTY. 

Muren Coal Co. . . . ................ Muren ...................... . Southern .................... . V 4'6' 
D. Ingle Coal Co.. . . . .. . . .. . .. . .... Ayrshire No.3 .............. .. 
D. Ingle Coal Co.. . . . . . .. . . . . . . .... Aryshlre No.4 ............... . 
D. Ingle Coal Co .................. , Ayrshire No.5 ............... . 
S. W. Little Coal Co. . . .. .. .. .. .... Rogers ..................... .. 
S. W. Little Coal Co.... .. .. .. .. .... Blackburn .................. .. 

V 5' 
V 4'8' 
V 5' 
V 7' 
V 6'6' 

Southern .................... , 
Southern .................... . 
Southern .................... . 
E. &1. ..................... . 
E. & 1. ........... . 

S. W. Little Coal Co.... . . .. . .. ..... Littles ...................... . E. & 1. ...................... ; V 6'6' 
Patoka Valley Coal Co.... .... . . .. .. Hartwell No.1. .............. . 
Patoka Valley Coal Co....... .. .... .. Hartwell No.2 ...... : ........ . 

V 5' 
V 5' 

Southern .................... "1 
Southern .................... . 

Depth from I Pick or 
surface to Machine Fire Damp. 
Coal Seam. Mine. 

........ 166·1 ~:~~:: Non-gaseous. 
Small per cent. 

150 Pick .. , .... Small per cent 
. ........ , .. , Pick ....... Small per cent. 
Slope ...... 1 Pick ....... Rmall per cent. 

102 Machine .... Small per cent. 

50 I Pick ....... j Non-gaseous. 

43 Pick ....... Non-gaseous. 
22 Pick ....... Non-gaseous. 

'j)riit::: :::: 
Pick ....... Non-gaseous. 
Pick ....... Non-gaseous. 

Slope ...... Pick ....... Non-gaseous. 
Slope ...... Pick ....... Non-gaseous. 

80 Pick ....... Non-gaseous. 
Drift ....... Pick ....... Non-gaseous. 
Drift ....... Pick ....... Non-gaseous. 
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SULLIVAN COUNTY. 

Indiana Southern Coal Co.. . . . . . . . . Bunker Hill. . . . . . . . . . . . . . . . . .. Indianapolis Southern ......... . 
Indiana Southern Coal Co... . . . . .. . Caladonia. . . . .. . . . Indianapolis Southern ......... . 
Indiana Southern Coal Co... . . .. .. . Phcenix No.4.. .. . . E. & T. H ................... . 
Indiana Sou\hern Coal Co.. . . . . . . . . Cummins. . . . . . . . . . Southern Indiana ............. . 
Indiana Southern Coal Co.. . . . . . . . . Hocking.. . . . . . . . . . Southern Indiana ............. . 
Indiana Southern Coal Co... .. .. .. . Citizens ..................... ' Southern Indiana ............. . 
Sunflower Coal Co. . . . .. .. . . . . . . . . Sunflower.. . . . . . . .. . . .. . . . Indianapolis Southern ......... . 
Consolidated Indiana Coal;Co. . . . .. Consolidated No. 25. . . . E. & T. H ......... . 
Consolidated Indiana Coal,Co. . . . . Consolidated No. 26.. . . .. Southern Indiana ............. . 
Consolidated Indiana Coal,Co. . . . .. Consolidated No. 28. . . . . Southern Indiana ............. . 
Consolidated Indiana Coal.Co. . . ... Consolidated No. 29.. . . .... .. E. & T. H ............ . 
Consolidated Indiana Coal,Co. . . . .. Consolidated No. 30.. . . ..... .. E. & T. H ............ . 
Consolidated Indiana Coal\Co ...... , Consolidated No 31.... E. & T. H ........ . 
Consol!dated Ind!ana Coal,Co. . Consol!dated No. 32. . . . Southern Indiana... . . 
Consohdated Indiana Coal.Co. . Consohdated No. 33. . . . Southern Indmna... . . . "1 
Consolidated IndianaCoal.Co.. Consolidated No. 34... E. & T. H........ . .. 
Vandalia Coal Co. . ....... Vandalia No. lO......... 1. V. (Vandalia). .. . .. 
Jackson Hill Coal Co. .... Jackson Hill No.2... .. .. E. & T. H.. .. .. . .. . 
Jackson Hill Coal Co...... Jackson Hill No.4... E. & T. H ..... . 
A. H.\Whiisett Coal Co.... Shelburn........ E. & T. H ............ .. 
Sullivan County Coal Co. . Freeman. . . . . . . Indianapolis Southern .... . 
Dering Coal Co. ...... . Dering No. 12... E. & T. H .............. . 
Dering Coal Co. . .. .. . . . Dering No. 13... . . . E. & T. H .............. . 
Dering Coal Co................. Dering No. 14...... E. & T. H ............ . 
Southern Indiana Coal Co... Semi·Block. .. . .. . . . Southern Indiana ...... . 
Southern Indiana Coal Co... Mammoth Vein ......... ' Southern Indiana .... . 
Shirley Hill Coal Co. . .. . . . . Shirley Hill No. 1. . . . . . . Monon ........... . 
Shirley Hill Coal Co. .. . . . . . . Little Giant.... ... . . Monon ............. . 
Shirley Hill Coal Co. .... .... Shirley Hill No.2. . 1. & V. (Vandalia) .. ' 
Hudson Coal Co............ Superior....... E. & T. H ......... . 
Kettle Creek Mining Co ............ ' Kettle Creek. .. . . E. & T. H ..... . 
Peabody·Alwart Coal & Mining Co. .. Reliance......... E. & T. H ........ . 
Diamond Coal & Mining Co. . .... Hamilton... ... E. & T. H ............... ' . 
United Fourth Vein Coal Co.... .. Black Hawk. Southern Indiana .......... . 
Clover Leaf Coal Co. .......... Cloverleaf. . Indianapolis Southern ......... . 
Carlisle Coal & Clay Co... ..... .. I Carlisle... E. & T. H ................... . 

VI 
VI 
VI 
VII 
VI 
VI 
VI 
VI 

.. · .. vi .. · .. 
VI 
VI 
V 
V 
V 

III 
IV 
VI 
VI 
V 
VI 
VII 
VI 
VI 
III 
VI 
VI 
VI 
IV 
VII 
VI 
VI 
III 
III 
IV 
VI 

4'6 '1 72 
5'3' 106 
6'6B' 

'si~~"":::: 5' 
5'6' 80 
5' 165 
6' "235' 5'6'" 
5' 110 
6' 200 
5'68 120 
5'6" 197 
6' 53 
7' 105 
6' ............ 
6' .. "200' 5'6' 
5'S' 104 
5' 155 
6' 317 
5' 100 
5'6" 80 
5' 144 
5'6' 103 
6'6' 235 
6' 173 

5'6'1 110 
5'6' ... 
4'7' 307 
5'6' 112 
5'3" I 152 
5' 237 
6'6' 255 
6'4'" 240 
4'7" 307 
4'7" 307 

Machine .... Fire damp in faults. 
Machine .... Fire damp in faults. 
Machine .... Fire damp in faults. 
Pick ....... Fire damp in faults. 
Machine .... Fire damp in faults. 
Machine .... Fire damp in faults. 
Machine .... Fire damp in faults. 
Machine .... Fire damp in faults. 
Machine .... Fire damp in faults. 
Machine .... Fire damp in faults. 
Machine .... Fire damp in faults. 
Machine .•.. Fire damp in faults. 
Pick ...... Non-gll.geC)us. 
Machine .... Gaseous. 
Machine .... Gaseous. 
Machine .... Gaseous. 
Pick ....... Gas in faults. 
Machine .... Gas in faults. 
Machine .... Gas in faults. 
Machine .... Very gaseous. 
Pick ....... Gas in faults. 
Pick ....... Gas in faults. 
Machine .... Gas in faults. 
Machine .... Gas in faults. 
Machine .... Very gll.geC)us. 
Machine .... Gas in faults. 
Machine .... Gas in faults. 
Machine .... Gas in faults. 
Machine .... Gas in faults. 
Pick ....... Gaseous. 
Machine .... Gas in faults. 
Machine .... Gas in faults. 
Machine .... Gaseous. 
Machine .... Small per cent of gas. 
Machine .... Very gaseous. 
Machine .... Gas in faults. 
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NAME OF COMPANY. 

Diamond Coal Co ................. . 
Banner Coal Co .............. '.' ... . 
D. Ingle Coal Co ......... . 
Sunnyside Coal Co ....... . 
Union Coal Co ........... . 
Crescent Coal Co .••..... 

Dering Coal Company .............. 
Dering Coal Company .............. 
Dering Coal Company .............. 
Dering Coal Comsany .............. 
Cayuga Brick & oal Co ............ 
Clinton Coal Co .................... 
Clinton Coal Co .................... 
Oak Hill Coal & Mining Co .......... 
Oak Hill Coal & Mining Co .......... 
Oak Hill Coal & Mining Co .......... 
Oak Hill Coal & Mining Co .......... 

BIMUMINOUS COAL MINES-Continued, 

Name of Mine. 

Diamond ................. . 
Avenue ............... . 
Ingleside ........ . 
Sunnyside .... . 
Union ..... . 
Unity •.... 

Dering No.5 .......... 
Dering No.7 ................ 
Dering No.8 ................ 
Dering No. 15 ................. 
Eureka ....................... 
Crown Hill No.1. ............. 
Crown Hill No.2 .............. 
Oak Hill ................ 
Maple Vaney No.1 ... 
Buckeye No.2 ....... 
Prince ............ . 

V ANDERBURGH COUNTY. 

Railroad. 

Wagon mine ... . 
Wagon mine ... . 
L.&N ..... .. 
L.&N ........ . 
Wagon mine ... . 
L.&N ...... . 

VERMILLION COUNTY. 

C.&E.1. ................... 
C.&E.1. ....... 
C.&E.1. .... 
C.&E.1. ........ :::::::::::: 
Consumed at Brick yard .•.•.. 
C.&E.1. .............. 
C.&E.1. ..... 
C.&E.1. ... 
C. & E. 1. ... 
C. & E. 1. ............... 
C. & E. 1. .. ............ 

Geological 
number of 
Coal Seam. 

v 
V 
V 
V 
V 
V 

VII 
VI 
VII 
VI 
'VI 
VII 
VII 
VII 
VII 
VII 
VII 

Thickness 
of 

Coal Seam. 

4' 
4' 
4' 
4' 
4' 
4' 

4'10' 
5' 6" 
6' 
5' 6" 
5' 6" 
5' 
4'10' 
6' 6" 
4' 8" 
4'10' 

Depth from 
surface to 
Coal Seam. 

256 
265 
235 
255 
235 
225 

85 
265 
100 
176 
110 
164 
151 
40 

110 
130 

Pick Of 
Machine 

Mine. 

Pick. 
Pick. 
Pick. 
Pick. 
Pick. 
Pick. 

Pick. 
Pick. 
Pick. 
Pick ....... 
Pick ....... 
Pick. 
Pick. 
Pick ...... 
Pick ....... 
Pick ....... 
Pick ....... 

Fire Damp. 

Small per cent. 
Small per cent. 
Small per cent. 
Small per cent. 
Small per cent. 
Sman per cent. 

Non-gaseous. 
Small per cent. 
Non-gaseous. 
Small per cent. 
Small per cent. 
Non-gaseous. 
Non...gaseous. 
Non-gaseous. 
Non-gaseous. 
Non-gaseous. 
Non-gaseous . 
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VlGO COUNTY. 

C. & E. 1.. ................... VI 4'8" 110 Pick ....... No~aseous. 
C. &E.I. .................... VI 6'9" 165 Machine .•.. Sm per cent. 
C. C. C. & St. L ............... VI 6' 54 Pick .....• , Small per cent. 
C.&I.C ..................... VI 7' 101 Pick ....... N.:laseGus. 
C. C. C. & St. L ............... VI 6'6" 110 Pick ....... S per cent. 
C.&E.I.. ................... VI 6'6" 120 Pick ....... Small per cent. 
C.&I.C. VI 6'6" 

·si~~:::::: 
Pick ...... , Non-gaseous. 

C.&I.C ..... :::::::::::::::: VI 6'6 11 Pick ....... N on-gaseous. 
Vandalia .................... VI 6' 103 Pick ....... N on-g ... eous. 
Vandalia ...•................. VI 6' 110 Pick ....... N.:laseous. 
Vandalia ..................... VI 7' 133 Pick ....... S per cent. 
Vandalia ..................... VI 6' 120 Pick .....•. Small per cent. 
Vandalia ..................... VI ·······4;4;,- ., ·······80' Pick ....... Small per cent. 
Vandalia .. " Vll Pick ....... Small per cent. 
Vandalia ...... : : : : : : : : : : : : ::: V 6' 105 Machine .... Small per cent. 
C. C. C. & St. L ............... IV ~t~" 300 Pick ....... Gaseous. 
C. C. C. & St. L .............. V 201 Pick ...... , Gaseous. 
C.&E.!. .................... VI 7' 82 Pick ...... , Non-gaseous. 
C. &E.l.. ................... VI 6' 50 Pick ....... Non-gaseous. 
C. & E.!. .................... VI 7' 85 Pick ....... Non-gaseous. 
Logansport (Vandalia) ......... VI 6'6" 100 Machine .... Non-gaseous. 
Vandalia ..................... VI 6' 90 Pick ........ Gaseous. 
C.&E.!. ................... IV 4' 110 Pick ....... Non-gaseous. 
C. C. C. & St. L ............ III ...... ·4;6·· 215 Pick ....... Non-gaseous. 
Vandalia .................... V 228 Pick ....... 
Wagon mine .................. Vll 4'8" 110 Pick ....... Non-gaseous. 
Vandalia .................... VI 6' 170 Pick ....... Gaseous. 
Vandalia ..................... VI 7'4" 95 Pick ....... Non-gaseous. 
C. C. C. & St. L... ..... .. ... VI 6'5" 150 Machine .... Small per cent. 
Wagon mine ..... ............ V 4'6" 185 Pick ....... Small per cent. 
C. C. C. & St. L. .. .......... VI 6'6" 50 P!ck ....... Non-gaseous. 

Dering Coal Company. . . . Dering No.6 ... . 
Chas. F. Keeler Coal Co. . . Atherton .... . 
Coal Bluff Mining Co. . . Diamond .... . 
Coal Bluff Mining Co .. " Peerless ....... . 
Coal Bluff Mining Co. . . . Lawton ....... . 
Grant Coal & Mining Co. Grant No.2 ...... . 
Dering Coal Company. Dering No.9 ...... . 
Dering Coal Company. . . Dering No. 10 ...... . 
Vandalia Coal Company.. Vandalia No. 66 .............. . 
VandaUa Coal Company...... Vandalia No. 67 .............. . 
Vandalia Coal Company. . Vandalia No. 68 .......... . 
Vandalia Coal Company. Vandalia No. 69 .......... . 
Vandalia Coal Company. Vandalia No. 80 .......... . 
Vandalia Coal Company. . .. Vandalia No. 81.. '" 
Vandalia Coal Company. . . . . Vandalia No. 82 ... . 
Coal Bluff Mining Company. Wabash ........ . 
Lower Vein Coal Company. ... . Lower Vein No.!. 
Miami Coal Company......... Miami No.!. .... . 
Miami Coal Company.... . ... . ... Miami No.2 ...... . 
Miami Coal Company.... . . . . . . Miami No.3 ...... . 
Parke County Coal Company. . Parke No. 10 .... . 
Fauvre Coal Company.... FauvreNo. 1. ... '" ..... ' 
Domestic Block Coal Co. . Domestic Block No. 1. .. . 
Coal Bluff Mining Co. . . . . . . . . Plymouth No. 1. 
Fauvre Coal Company. . . . . . . Fauvre No.2 .... 
West Terre Haute Coal Co. .. . Larimer ... . 
Deep Vein Coal Company..... Deep Vein ....... . 
Vigo County Coal Company. . . Ray No.2 .... . 
Indiana Southern Coal Co... . . . . Forrest .......... . 
Sugar Valley Coal Company.. . . Sugar Valley No.!. 
Coal Bluff Mining Company. . . Victor .......... . 

WARRICK COUNTY. 

Big Four Coal Company ..... Big Four ....... Southern ... V 7' Slope ...... Machine .... Non-gaseosu. 
J. Woolly Coal Company ..... Big Vein No.3. Southern ... V 7' 37 Machine ..•. Non-gaseous. 
C. Menden Coal Company .... DeForrest . . Southern ... V 7' 65 Machine .... Small per cent. 
John Archibald Coal Co ..... Star No. 1. ... Southern .. ' V 4'411' 100 Pick ....... Non-gaseous. 
T. D. Scales Coal Co •..... Electric ..... Southern .. V 7' 30 Machine .... Non-gaseous. 
Worsham Coal Company ... Burke ...... Southern .. V 4'4" 110 Pick ....... Non-gaseous. 
Caladonia Coal Company .. Dawson .... . Southern. V 4' 87 Pick ....... Non-gaseous. 
Erie Canal Coal Company .. Erie Canal .... Southern. V 5' 130 Machine .... Small per cent. 
Chandler Coal Company .... Chandler ...... ' .. .. .... I Southern... .. ........... V ...... '4;'" .... · .... 96· Machine .... Small per cent. 
Castle Garden Coal Co ...... C .. tle Garden ... 

::::: ~~~htrn: : .. :::::::::'::::::. 
V Pick ....... Small per cent. 

Elberfield Coal Company .... Elberfield ..... V 4'4" 175 Pick ....... Non-gaseous. 

NOTE.-Where "small per cent." is designated in above tables, fire damp is only occasionally found in drill holes and not in sufficient quantity to endanger an explosion. 
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EXAl\iINATIONS. 

Examinations of applicants for certificates of competency to 
serve as mine boss, fire boss and hoisting engineers were held at 
three different times during the year 1906, all of which examina­
tions were held in Terre Haute. There was a total of one hundred 
and fifty nine (159) candidates examined, ninety-eight or a fraction 
over sixty-one per cent. (61%) of whom pass~d a successful ex­
amination and were granted certificates. The date of each examina­
tion, the number of each class of applicants examined, the number 
passed and the number who failed is shown in the annexed table. 

I Total Applicants. I Passed. Failed. 

-------------;-M-. -B'. -F-. -B.'-H-. ---'E. -M. B.I F. B. H. E. M. B. F B. H. E. 

MayI5,16, .. ,., 
August 9, 10 ... , 
November 20, 21, 

Total, .... 

24 5 17 18 2 9 6 ' 3 8 
, , , , 44 8 15 21 6 6 23 2 9 

" ~ __ 6 ~1~_4_~ __ 1 _2 ___ 7 

, " 89 19 51 59 12 27 30 7 24 

The following is a list of the names and addresses of persons to 
whom certificates have been granted, also the number of the certifi­
cate, the per cent. grade made by each applicant and the date of 
the examination at which they passed. 

MINE BOSS. 

Examinations held May 15 and 16, 1906. 

No. 
Certificate. Name and Address. Per cent. 

1. Wm. M. Lee, Jasonville. .. . . . . .. ... .................... 83 
2. W. B. Sharps, Mecca.................................. 77 
3. M. F. Collins, Seeleyville................... . . . .. ... ... 76 
4. Wm. McGlossin, Cloverland............................ 76 
5. W. E. Cox, Bicknell................................ . .. 79 
6. Wm. H. Raney, Princeton.............................. 76 
8. Wm. P. Evans, Brazil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 79 
9. J. N. Hathaway, Sullivan.............................. 81 

12. Calvin S. Miller, Linton... .. . . .. .... . . ....... ..... . .. .. 82 
14. Wm. S. Ball, Brazil........ . . . . . . . . . . . . . . . . . . . . . . . . . .. 80 
15. E. W. Worsham, Evansville............................ 77 
1(i. Fred McClanahan, Hymera............................ 80 
17. Eli P. Berry, Bridgeton.......... . . .. . . . . . . . . . . . . . . . . .. 88 
18. J. L. Brayer, Seeleyville............................... 86 
21. Edward G. Epple, Jasonville........................... 83 
23. Alfred K. Froeschke, Linton........................... 77 
24. Jacob T. Pope, Midland................................ 76 
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FIRE BOSS. 
No. 

Certifioate. N arne and A ddl'ess. Per cent. 
43. James 1\1. Templeton, Vicksburg....... .. . . .. .. .. .. .. ... 85 
44. Wm. Humthrey, lJ'armersburg.......................... 80 

HOISTING ENGINEER. 

2S. Ray Scott, Bridgeton ......................... ········· 85 
30. J. W. McKee, Linton ........................... ······· 80 
31. Park Phillips, Mecca .................................. 76 
~4. James Scott, Vincennes ................................ 80 
36. F. L. McElroy, Shelburn .......................... ····· 78 
38. Wm. Squire, Lyons ............................... · .. ·· 80 
39. David O. Squire, Lyons .............................. ,. 81 
40. Byrd Squire, Linton ............................ ·.····. 80 
4H. C. E. Williams, Linton.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 76 

MINE BOSS. 

Examination held August 9 and 10, 1906. 

1. James Owens, Linton .......................... ·····.·· 80 
2. Richard Anderson, Clinton ....................... ······ 75 
3. Vi'm. Shefiler, Linton ........................ ·········· 84 
5. Robert Tarrants, Boonville ....................... ····· 78 
6. Henry West, Brazil .......................... ········· 75 

13. Nick Anderson, Linton. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
14. Henry Hilton, Dugger ......................... ··.····· 85 
22. E. H. Powell, Carlisle. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 77 
23. 1\1. H. Head, l\fidland..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77 
25. Jos. Vonderschmitt, Jasonville .................... ····· 80 
36. James Dunn, Shelburn....... .. .. .. .. .. .. .. .. .. .. .. .. .. 88 
49. Charles Stahlberg, Jasonville. .. .. .. . . .. .. .. .. .. .. .. .. .. 76 
50. Thomas Oxley, .Jasonville ................. ·.··········· 79 
52. Wm. Knowles, Elsworth...................... ........ 77 
55. James Navin, Diamond ......................... ······. 80 
56. Ebert Hammack, Boonville................... ........ 76 
64. Wm. F. Brown, Midland....... . . . . . . . . . . . . . . . . . . . . . . . . 77 
66. P. B. Rossiter, Shelburn ............................ ··. 80 
GS. Alexander Hunter, Farmersburg....................... 80 
71. William Stinson, 'l'erre Haute.. .. .. •. .. .. .. .. .. .. .. .. .. 80 
73. Wellington O'Connor, Terre Haute. .. .. .. .. .. .. .. .. .. ... 81 

FIRE BOSS. 

53. W. W. Burgess, Shelburn ............................ ·· 80 
58. John Dawson, Sullivan ......................... ·····.· 81 
59. W. E. Cox, Bicknell .............................. ····· 84 
60. 'l'homas Gillespie, Bicknell. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 81 
61. Jack Smith, Jackson Hill... ... .. . .. . . . . . . . . . . . . . . . . . .. 76 
62. David Price, Farmersburg .........................• ," 81 
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HOISTING ENGINEER. 
No. 

Certificate. N arne and Add1·e88. Per cent. 
29. Dan Fitzpatrick, Dugger............................... 79 
38. Noble Azbell, Linton.................................. 78 
39. Wm. Thompson, Bicknell.............................. 85 
42. Oliver D. Targett, Brazil.............................. 89 
44. W. H. Sexton, Midland................................ 85 
48. Shirley Devine, Brazil................................. 86 

MINE BOSS. 

Examinaation held November 20 and 21, 1906. 

1. Joseph Osha, Washington.............................. 78 
2. Thomas Gillespie, Bicknell............................. 81 
3. James Robertson. BicknelL........................... 83 
4. A. J. Miller, Linton................................... 84 
5. Thomas Fleming, Brazil............................... 85 
8. Henry Thompson, Jasonville........................... 77 
9. Thomas Rosser, Jasonville............................. 76 

10. Samuel Roebuck, Farmersburg .............. :.......... 85 
11. P. A. Roberts, Clinton................................. 82 
12. Hugh Barron, Bicknell................................ 82 
13. Morgan Jenkins, BraziL.............................. 76 
14. Bernerd Navin, BraziL................................ 84 
]6. Pat McQuade, BraziL................................. 82 
17. Wm. Burrows, Shelburn............................... 80· 
19. H. A. Barrick, Jasonville.............................. 80 
20. Thos. J. McKanna, Brazil. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 80 
42. George Wilkes, Dugger................................ 79 
43. David Price, Farmersburg.............................. 75 
49. V\'m. Seckenger, Farmersburg .......................... 85 

FIRFJ BOSS. 
6. .Tames Kerr, Paxton ................................ , .. 79 
7. John Richards, Dugger................................ 80 

46. Emile Dubrell, Linton................................. 80 
47. Victor Novens, Midland................................ 85 

HOIS'.rING ENGINEER. 

22. James Marlow, Hymera............................... 80' 
23. 'Vm .. Teffreys, BraziL................................. 77 
26. Edward Pirtle, Paxton................................ 87 
25. O. B. .Martin, Linton.................................. 79 
27. W. H. Gladish, Winslow......................... .. . . .. 82 
28. Henry Ammis, Clinton................................ 78 
30. Con McCain. Petersburg............................... 78 
31. P. H. McKee, Midland........................... .. ..... 79 
32. Bert R. Sherwood, Sullivan............... .. .. .. .. .. ... 79 
34. ]j'rank Lyib, Bicknell.................................. 83 
36. Eli Dickey, Clay City............. . . . . . . . . . . . . . . . . . . . . . 79 
41. Christ J. George, Elberfield ............••.•.• " . . . . . .. . . 77 
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SERVICE CERTIFICA TES. 

Certificates of serviee have been granted to the following persons In 

1906: 

MINE BOSS. 

John Bray, Brazil. .................. ············ . November 21. 

HOISTING ENGINEER. 

John C. Crenshaw, Boonville ............. ········ . September 24. 
John H. Wetsel, Brazil. ................. ········· September 24. 

FIRE BOSS. 

Enoch Atkinson, Shelburn ... ' ..... , ..................... July 24. 

Note.-Owing to the fact that the larger number of mines opened at 
the present time are sunk to the lower coal measures, which in numerous 
instances generates fire damp, the demand for good fire bosses is in­
creasing daily and the young man who studies and equips himself for 
this line of work will find a ready demand for his scnices in the future. 

]'ATALITIES AND INJURIES. 

It is pleasing to note that notwithstanding the fact that more 
coal was mined in Indi.ana during the year 1906 than in any pre­
ceding year, yet the year shows a decrease under 1905 (the next 
largest year in prodnction in the history of the State) of sixteen 
in the number of fatal accidents or seventeen under the total num­
ber of mine casualties. 

The monthly reports of mine bosses made to this office in 1906 
show an aggregate of two hundred and thirty-three accidents to 
mine employes, classed as follows: F'atal, thirty-one; serious, one 
hundred and four; minor, ninety-eight. The different causes of 
these accidents will be found in the annexed table. 
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TABLE. 

Exhibiting the Number of Casualties Occu~ring in the Mines of Indiana, During 
the Year 1906, and the Different Causes of Such Accidents. 

CAUSE OF ACCIDENT. Fatal. Serious. Minor. Total. 

------------------------------- --------
Falling slate. • •• . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . ............. . 
Falling coal .......................... . 
Ascending cage ....................... . 
Descending cage .................. . 
Kicked by mule .................. . 
Injured by mine car .. " .. .. .. .. . ... .. ........... . 
Falling down shaft ... ' .... , ....... , .......... . 
Mining ma.chines ... ............ . 
Railroad cars .. , .... , .. ' ..... ' . , 
Coal falling down shaft .. , . , . , . , . 
Delayed shots .... , . , . , ... , . , .. 
Premature shots, .......... , ... , . 
Misplaced or windy shots. , .. , ... , 
Shot blowing through pillar .. , . , . 
Smoke explosion .. ............. . 
Fire damp explosion, , , . " . , . " 
Powder explosion.. . ......... . 

Total. 

19 

.. '3' 
1 

. ...... i' 

"2' 
I 
1 
1 

. 31 

FAT AI, ACCIDENTS. 

28 
8 
1 
5 
1 

22 
1 
5 
1 
1 
2 
4 

.... "3' 
12 
5 
5 

104 

30 77 
15 23 

1 
1 8 

12 13 
25 50 

.... "iI' 2 
13 

...... 2· 2 
3 

2 4 
4 
2 

1 5 
1 14 
2 8 
1 6 

98 233 

Each of the above fatal accidents have been investigated eitber 
by myself or one of my assistants, acting in conjunction with th~ 
coroner of the county in which the accident occurred and we sub­
mit herewith, by months, the number of accidents occurring, to­
gether with a detailed statement of facts and circumstances adduced 
at investigation, also such comments on same as we deem neces­
sary. 

JANUARY. 

Four fatalities resulting from mine accidents, due to different 
causes, occurred during this month. The first of which was that of 
Jerry Richardson, American, loader, aged 24 years, who was 
fatally injured by falling slate, on the 12th inst., in the Citizens 
Mine, located within the corporate limits of the town of Sullivan. 
Richardson and one other person were employed to drive a room 
through a fault which had been struck and were working by the 
day. About 10:30 o'clock a. m. of above date, he was engaged at 
work about 8 feet back from the face of his room when a piece of 
slate 4 feet long, 3 feet wide, ranging from 3 to 11 inches thick, 
fell on him, injuring him so badly he died 7 hours later. He leaves 
a dependent wife. 

On J '\llUar~ 18, Elmer Turpin, a driver, aged 23 years, Ameri­
can, single, was almost instantly killed by being run over by a 
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loaded mine car, in the Vandali.a No. 8 Mine, Greene County. 
About 2 :45 o'clock P. M. be Was coming .out of the mine with a 
loaded trip. The mule was traveling at a very rapid pace, and de­
cedent was riding on the front end of the car, standing with one 
foot on the draw-bar of the car and the other on the tail chain, 
when by some means, either by being kicked .. by the mule or. by 
slipping, he fell off the tail chain under the rapidly moving car 
and was dragged some ten or twelve feet. He ·made one out­
cry after falling, calling for help, but when assistance arrived 
a few moments later and the car was raised up, he was dead. 

On January 27th, Charles Robins, loader, aged 38 years, Ameri­
can, single, was killed by falling slate in the Forest Mine. There 
were no eye witnesses to this accident, but from evidence adduced 
at the investigation, which was conducted by the Coroner of Vigo 
County and assisted by Inspector Thomas, it was learned. de­
cedent was last seen alive about 3 :30 o'clock P. M. A searching 
party on going into the mine to look for him at 10 :30 o'clock P. 
M. found him lying under a large piece of slate, dead. On in­
specting decedent's working place, Mr. Thomas found it well tim­
bered to within 14 feet of the face, the usual distance timber is 
kept back from the face in electric chain machine mines. The 
roof inside that point, however, was not very good and should have 
been timbered. 

January 29, Fred Waldon, driver, aged 19 years, American, 
single, was fatally injured by being run over by a loaded mine car 
in the Gilmoure Mine, Greene County. This accident was similar 
to that occurring to Elmer Turpin at the Vandalia No. 8 Mine. 
Waldon was coming out of the mine with a loaded trip about 9 :45 
o'clock p. m. when he was either kicked by the mule or slipped and 
fell off the tail chain under the moving car, injuring him so that he 
died just as they reached the top of the shaft. 

I!'EBRUARY. 

Two fatal accidents occurred on the 9th day of this month, when 
Silvio Andretta, aged 28 years, and John Morush, aged 24 years, 
both Italians and single, met their death from suffocation in the 
Maple Valley Mine, Vermillion County. Both men were employed 
as shot firers in the above mine and had gone into the mine on the 
evening of the above date as usual to fire the shots which had been 
prepared by the miners during the day, all other persons being out 
of the mine at this time. 'fhey commenced shooting on the first 
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west cross entry and had lighted all of the shots (ten in number) 
on that entry and the second west and had gone into room number 
one on the first south entry for safety. All of the shots were 
tamped on fuse and it was presumed that they were lighted one 
after the other in rotation until all had been lighted, without wait­
ing for anyone of them to explode and that a number of them, per­
haps all, exploded simultaneously; one of which, as found on in­
spection, was a blown-out shot causing an explosion creating an 
after damp, which together with the powder smoke brought death 
to the two men. 'rhe accident occurred about 3 :40 o'clock p. m. 
and when the results were known a short time later, both men were 
found in-the room to which they had gone for safety, lying face 
downward, dead. Two more lives were sacrificed in this instance 
that might have been prevented had squibs instead of fuse been 
used in firing the shots. 

MARCH. 

Eight fatalities is the record for this month. On the 1st day 
of the month Seth Hayden, a miner, aged 25 years, American, 
single, was fatally injured by falling slate in the Muren Mine, 
Pike County. About 8 :30 o'clock a. m. decedent was engaged 
in timbering his room when a large piece of slate measuring 8 feet 
in length, 6 feet 6 inches in width and ranging from 3 to 10 inches 
thick, under which he was working, fell on him inflicting injuries 
from which he died at 9 0 'clock p. m. of the same date. 

March 2, Enoch James, miner, aged 36 years, 'Welshman, single, 
was fatally injured by falling roof in the Crawford No.6 Mine, 
Clay County. '['his accident 'was investigated by Assistant In­
spector Thomas, who reports decedent's working place well tim­
bered to within 7 feet of the face, also that the roof was excep­
tionally good, other than a roll formation composed of slate, iron 
and black-jack, commonly called by miners a "pot," which lay 
across the plitce between the timbers and the face. At the time of 
his accident, decedent was engaged at face mining in the coal when 
a large piece of this formation about 10 feet in length, from 2 
to 3 feet wide and 10 inches thick fell on him, crushing and injur­
ing him so that he died one and one-half hours later. This is the 
first fatal accident to have been reported by this company. 

March 2, Balis Yandell, aged 28 years, loader, American, was 
fatally injured by falling slate in the Reliance Mine, Sullivan 
County. This accident was investigated by myself, and on ex­
amining decedent's working place, i. e., the second northeast cross 
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entry, I found it well timbered to within 20 feet of the face. The 
roof inside that point was, however, very bad, due to a large fault 
which had been struck in the face of the entry. Two props had 
been set by the day men under this loose slate where at least a 
half dozen were necessary. The entry had been undercut with an 
electric chain mining machine. 'l'he above fault lay directly across 
the place and had caused the last shot to blowout and leave a part 
of the shot. At the time of his accident decedent had just finished 
loading a car and was engaged shearing off the coal preparatory to 
placing a shot for shooting down the remainder of the under cut. 
While so engaged, a large piece of slate fell on him crushing and 
injuring him internally. His injuries, while serious, were not 
considered fatal, yet he sllccumbed on the 6th of the month follow­
ing at the St. Anthony Hospital, where he had been taken for 
treatment. He leaves a dependent wife. 

March 9th, N. E. Livingston, age 48 years, cager, American, 
was fatally injured by a descending cage in the Vandalia No. 
9 Mine. About 2 :45 0 'clock p. m. one of the sills forming the 
cage seat had become disarranged, and Livingston was at work 
trying to move it in place, when the cage, which at that time was 
held stationary up in tb.e shaft, was lowered down on him, crush­
ing him, inflicting injuries from which he died on the 13th fol­
lowing. There seems to have been a misunderstanding on the part 
of deceased and the engineer, as the latter contends that he did 
not receive a signal from the bottom to hold the cage stationary in 
the shaft, but that he did receive a signal from the top to stop the 
cage on which a loaded car was being hoisted; this apparently was 
due to some changes necessary to be made in the tipple, or possibly 
changing fiat cars. After a short delay the engineer received a signal 
to lower the cage, which he did, with the result above stated. There 
are two persons deserving of censure connected with this accident, 
viz.: decedent himself in going under the cage without some one 
at the bell to prevent the cage from being lowered. Also the mine 
management is deserving of censure in not giving explicit orders 
that no one shollid go into the sump for the purpose of making re­
pairs, without some one to watch the cages and bells. Deceased 
leaves a dependent wife and five children. 

March 14th, Jacob Hayworth, age 37 years, miner, American, 
single, was instantly killed by falling roof in the Superior Mine, 
Sullivan County. There were no eye witnesses to this accident, 
and the first knowledge of his death was when a searching party 
found him, at 9 o'clock p. m., lying under a large piece of slate, 

[44, 
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dead. On examining his working place we found a shot tamped on a 
fuse, the end of which was split, his knife and lamp were also lay­
ing on the floor just beneath the fuse, indicating that he was in 
the act of lighting his shot when the rock fell on him. 

March 21st, Alvin Roberts, age 24 y:ears, machine helper, Ameri­
can, was instantly killed at the top of the Vandalia No.5 Mine, 
Greene County, by being struck with the iron cover of a descending 
cage. This accident occurred about 6 :40 o'clock a. m., at a time 
when the miners were being lowered into the mine. There were 
two persons, viz.: the assistant mine boss and one other person in 

. charge of the cage while the miners were descending the shaft, one 
stationed on each side of the shaft. Their duties were to prevent 
more than six persons getting on the cage at one time, the maximum 
number allowed to ride on a cage. Also to bell the cage away when 
loaded, and in general to look after the safety of persons descending 
the minco At the time above mentioned seven men had gotten 
on the cage, and Roberts, being the seventh and last man to get 
on, was ordered off by the assistant mine boss, who called to the 
person on the opposite side of the shaft to hold the cage stationary. 
'rhis order, however, was misunderstood, and the signal was given 
the engineer to lower the cage, which he did just as Roberts was 
in the act of stepping off, the heavy cage bonnet, made of one­
fourth-inch boiler plate, striking him, driving him against the side of 
the shaft, crushing his skull and breaking his neck. He leaves a de­
pendent wife and one child. A strict observance on the part of de­
cedent of the state's regulation permitting only six persons to ride 
in a cage at one time, would have prevented this accident. 

On March 27th a second fatal accident occurred in the Muren 
Mine, Pike County, when Elisha Copeland, miner, American, age 
31 years, met his death from falling slate. About 8 :15 o'clock a. 
ID., decedent was engaged at his usual work at the face of his 
room, when a piece of slate ten feet in length, four feet wide 
and nine inches thick, fell on him, killing him instantly. From 
evidence adduced at the investigation, together with the examina­
tion of the deceased's working place, made by Mr. Dodds, who con- . 
ducted the investigation, it was learned that decedent knew that the 
slate was loose and dangerous; also that there was a number of 
props of proper length on hand with which the loose slate could 
have been secured. Also that the length and breadth of the slate 
would have permitted a sufficient number of props to be set to 
have secured it. Deceased leaves a><iepenrlent wife and four children. 

On March 29th Brownie MorriSi age 20 years, driver, American, 
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was fatally injured by being caught and crushed between a boul­
der in the roof and the top of a loaded mine car in the Crown 
Hill No. 2 Mine, Vermillion County. About 12 :30 0 'clock, noon, 
Morris was coming out of the mine with a trip of loaded cars, rid­
ing on the coupling between the two rear cars. When he had 
reached a point directly under the boulder, which extended down 
from the regular roof, I;tnd which he had apparently forgotten, he 
raised up and was caught between the boulder and the top of the 
rear car, and dragged through a space of nine inches, and crushed, 
inflicting injuries from which he died eight hours later. He leaves 
as dependents a wife and one child. 

JULY. 

Four fatal accidents is the record for this month. 'l'he first 
of these was that of Charles A. Bledsoe, age 38 years, miner, 
American, fatally injured by falling slate in the Pennsylvania and 
Indiana Mine on the 3rd day of the month. The accident was in­
vestigated by myself, and from my examination of decedent's work­
ing place and evidence adduced, it was learned that he was em­
ployed to drive the approach to the manway, which was then being 
sunk, and was within about 77 feet of the coal. The approa~h 
was being driven twelve feet wide, and was within about forty­
five feet of the point where the manway would strike the coal. 
There were two plys or layers of draw slate overlying the coal in 
this place, the first one three, and the second one two inches thick, 
both of which had fallen. There were also two or three props; 
which I presume had been set, lying under this slate fall. Two 
shots had been fired which were badly overcharged, the coal being 
broken almost into dust and thrown back down the place some 
thirty-five feet, knocking out the props which had been set. These 
shots were fired on the evening of June 30th, and Bledsoe did not 
return to work until the morning of .Tuly 3rd, about 7 :30 o'clock 
on this date. On entering the mine he found an empty car stand­
ing in the mouth of his place, which he pushed to where the coal 
was thrown out on the road. He had gone round the car to examine 
his place, taking his sledge with him; it is presumed, to reset his 
props. While making this examination the draw slate gave way 
and fell on him. He was so injured that he died at 8 :30 a 'clock p. 
m., of the same date. He leaves a dependent wife and four chil­
dren. 

July 10th Al Ralston, age 55 years, 10ader,American, was killed 
by falling slate in the Dering No. 14 Mine, Sullivan County. At 
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3 :30 o'clock p. m., firing time, of above date, decedent had three 
shots prepared ready to fire in his room, which had been undercut 
with an electric chain mining machine. He had fired the center 
and one of the rib shots, and was returning to fire the remaining 
rib shot when a large piece of slate fell on him, breaking his neck 
and crushing him. He was killed instantly. On examining his 
working place the closest timber was found 17 feet back from tlie 
face. There were 33 loose props of proper length with which the 
place could have been made safe, and had a few of these been set 
this accident would have been prevented. Deceased leaves a de­
pendent wife and five children. 

July 11th, Henry Blacketer, age 58 years, loader, American, 
was fatally injured by falling slate in the Mecca No. 3 Mine, Park 
County. About 8 :40 0 'clock a. m., deceased was engaged in load­
ing a car of coal, when a piece of slate 6 feet long, 4 feet wide, 
ranging from 4 to 6 inches thick, fell on him, injuring him so that 
he died about half an hour later. An examination of his working 
place showed it to be well timbered to within 12 feet of the face, 
but the roof inside that point was very loose, and evidence adduced 
at the investigation showed that deceased had knowledge of the 
fact. Also there were a number of loose props on hand with which 
the place could have been timbered securely. Deceased leaves a 
wife and four children. 

July 28th, 'l'heodore Rogers, age 35 years, machine runner, 
American, was killed by falling slate in the Sunflower Mine, Sul­
livan County. About 8 :30 o'clock a. m., decedent was making an 
undercut with an pleciric chain machine. He had partially fin­
ished the cut and was sitting on the right side of the frame of the 
machine, when a fall of slate 18 feet long, 12 feet wide, varying 
from 1 to 6 inches thick, gave way and a portion of it fell on 
him, crushing him down on the machine frame, killing him instant­
ly. His helper was also seriously injured. The machine helper 
testified that he had examined the slate, and knew it was loose, but 
thought they could finish undercutting" the room in safety. De­
cedent leaves a wife and one child. 

AUGUST. 

Three fatal accidents occurred during this month. The first 
one on the 6th inst., when Edgar Allen, age 25 years, pumper, 
American, was killed by a gas explosion in the Semi Block Mine, 
Sullivan County. This mine had been closed down since December, 
1905, and with the exception of an occasional visit from the Lattas 
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Creek mine superintendent, there were but two persons em­
ployed, viz.: Allen to do the pumping and Joseph Hagg, engineer, 
to keep up steam, run the fan and hoist and lower Allen into and 
out of the mine. It usually required but from two to three .hours 
to do the pumping. However, owing to the fact that the mine gen­
erated fire damp, orders were given that the fan be run constantly 
during the day. It was supposed that by doing this, and by run­
ning it a couple of hours in the morning before Allen commenced 
pumping, the mine could be kept safe from fire damp. The last 
pumping done prior to the date of the accident was at noon, 
Saturday, the 4th. The engineer testified that he had started the 
fan at 6 :45 0 'clock a. m., on Monday morning of the 6th, and 
that Allen had gone down into the mine at 9 o'clock, the explosion 
occurring about 30 minutes later. There was no one present at tHe 
mine at the time of the accident, except the engineer, who tele­
phoned the Lattas Creek Mine, some two and one-half miles distant, 
for help. The mine superintendant and assistant mine boss of 
that mine started for the scene of the accident at once, arriving 
at the mine about 10 :30 0 'clock. On going down into the mine 
they found Allen lying on the main east entry about 171 feet from 
the shaft bottom, dead, almost every bone in his body being broken, 
showing that an explosion of unusual violence had taken place. 
As evidence of this fact, every door on the side of the mine where 
the explosion occurred, was blown out, as also brattices, timbers, 
etc. An investigation of the accident was made by myself, and 
an examination or the mine made on the 8th inst., after the doors 
and brattices had been replaced and the ventilating current estah= 
lished, disclosed the fact that a considerable quantity of gas was 
being given off at three different points on the east side of the 
mine, viz.: the first and second northeast cross entries, the main 
east entry and air course, and the fifth room in the second southeast 
cross entry. The quantity of gas standing in the latter place was 
small, yet there was a sufficient quantity standing in either the 
north or east entries to have caused a heavy explosion. In the first 
north entry the gas was found one foot thick thirty feet from the 
face; on the second north 18 inches thick 40 feet from the face, 
and in the main east entry and air conrse, 18 inches from the 
roof, some 60 feet from the faces. Inasmuch as he knew that fire 
damp was being given off in various quantities in different places 
in the mine, the general mine superintendent, Mr. Thomas Hyatt, 
is deserving of the severest criticism in permitting Allen to per­
form the duties as above described, without any safeguard what-
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ever. He knew that Allen was an inexperienced miner; that he had 
never worked in a mine prior to the time he commenced pumping; 
that he had no knowledge of fire damp, where to look for it, 
the dangers, etc., and that there was no safety lamp provided him 
with which to examine the mine for gas, had he been competent to 
do so. None but a competent miner, thoroughly conversant with the 
characteristics and dangers of fire damp, should have been em­
ployed to do the work for which Allen was employed. I think also 
that the engineer and decedent himself contributed in no small 
measure to the accident, as they both knew of the pres­
ence of fire damp in the mine, and that the fan had been idle 
for at least 40 hours. This, together with the fact that pre­
vious to this time the fan had only been run during working hours, 
and that I presume only for six days in the week, thus allowing 
gas to accumulate in places that were driven ahead of the air, and 
in high places over falls, etc. Common sense should have taugh~ 
them that the fan should have been run at least 8 to 10 hours 
before anyone should be permitted to enter the mine. Decedent 
leaves a wife and one child. 

August 8th, Robert Robison, age 55 years, miner, American, 
was fatally injured by falling slate in the Kettle Creek Mine, 
Sullivan County. About two o'clock p. m., deceased was at work 
at the face of his working place (a room neck) when a piece of 
slate 4 feet long, 3 feet wide, ranging from 2 to 3 inches thick, fell 
on him. At the time of the accident he was not thought to be 
seriously injured, but on being taken to the surface he began vomit­
ing, and on examination the physician discovered his injuries to be 
internal, from which he died at 10 :45 0 'clock p. m. of the follow­
ing day. He leaves a dependent wife and two children. 

August 29th, Earl Bridg-ewater, age 23 years, loader, Ameri­
can, was fatally injured by falling slate in the Forest Mine, Vigo 
County. Decedent was engaged in loading coal out of a room, 
which had been undercut with an electric chain mining machine. 
On the evening of the 28th he had shot his place, but failed to 
bring the coal down, and about 10 :30 o'clock of the following day 
he was working off this loose coal when a piece of draw slate 10xll 
feet, 8Vz inches thick, fell on him, injuring him so badly he died 
an hour and a hali latp.r. He leaves a wife and one child. 
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OCTOBER. 

Five fatal accidents were recorded during this month. On the 
3rd inst., Frank Grover, age 41 years, flat timer, American, was 
fatally injured by being run over by a railroad flat car at the 
Superior (road) Mine, Sullivan County. About 9 :30 o'clock a. 
m. deceased was dropping a loaded car down from the tipple; he 
was riding on the front end of the car, and after it had droppe'a 
down the proper distance, he attempted to apply the brake, using 
a short stick to assist in setting it, when either the brake chain or 
the stick slipped, causing him to fall to the track in front of the 
moving car, which ran over his left leg, almost severing it at the 
thigh, from the body, inflicting injuries from which he died a short 
time later. He leaves a dependent wife and four children. 

October 3rd, a second fatal accident occurred about 10 o'clock 
of this date, when Joseph Lightfoot, age 25 years, loader, was 
killed by falling slate in the .T ackson Hill No; 4 Mine, Sullivan 
County. At the time of his accident he ,and his partner (Robert 
Johnson) were pushing a car into their room, wheh a large piece 
of slate fell on him, crushing his head and injuring him other­
wise. He died half an hour later. He leaves a wife and one child. 

October 15th, :b'rancis Dispensut, age 32 years, miner, Ameri­
can, was killed by falling slate in the Ray No. 3 Mine, Vigo 
County. About 8 :45 o'clock p. m. deceased was ,at work in the 
face of his room, mining in the coal, when a piece of draw slate 
17V2 feet long, 5 feet wide, 5 inches thick, suddenly gave way, 
falling on and killing him instantly. His room was well timbered 
to within 6 or 7 feet of the face, but no props had been set under 
the draw slate, although there was a sufficient number of available 
props to have done so. He leaves a dependent wife and two child­
ren. 

October 18th, Oscar Deckard, age 27 years, loader, American, 
was fatally injured by falling slate in the Summit No. 2 Mine, 
Greene County. Decedent was engaged loading coal out of a room 
which had been undercut with an electric chain mining machine. 
He had shot his place down some time prior to the date of ae 
cident, and a piece of draw slate some 3 inches thick, which came 

. down with the shot, waS resting on the coal. About 1 :30 0 'clock 
p. m. he was working out some of the loose coal from under this 
slate, when a large piece of it slid off of the shot, catching him in 
a stooping position, knocking him down and falling on him. At the 
time he was not thought to be seriously injured, but on removing 
him to his home it 'was learned that his injuries were internal. He 
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succumbed at 5 0 'clock p. m. of the same date. He leavPQ a wife 
and one child. 

October 30th, Thomas Farrell, age 35 years, shot firer, Irish, 
was fatally injured by a shot blowing through a pillar in the Os­
wald Mine, Gibson County. Farrell and one other person, Dud 
Downer, was employed to do the shot firing in this mine, and on 
the evening of above date were at their usual work. About 9 :30 
o 'clock they had lighted a shot in room 18 and passed around into 
room 17 for the purpose of firing the shots in that room. The 
shot in room 18 was behind a chance parallel with the face of the 
room, and was drilled a short distance into the pillar. Just op­
posite the point of this drill hole, the pillar in .room 17 had been 
gouged out, reducing its thickness some 2 or 3 feet; number 18' 
was also over the average width at this point. Taking the extra 
width in both rooms, the pillar would have been thined at least 
6 feet, leaving it very thin at the point of the drill hole. Just as 
the two shot firers got opposite where the shot was placed in room 
18, it exploded, blowing through the pillar pieces of coal, striking 
Farrell and injuring him so badly that he died at 5 o'clock a. m. 
the following day. Downer was also seriously injured. Decedent 
leaves a dependent wife. 

NOVEMBER. 

Two fatalities is the record for this month. 
On the 8th day of the month John Ilewis, age 68 years, miner, 

Norwegian, was killed by falling slate in the Vandalia No. 60 
Mine, Clay County. There were no eye witnesses to this accident, 
and decedent was not found for some time after the accident. A 
driver went into the room to pull his car, and found Lewis lying 
under a large piece of slate, dead. From evidence adduced at this 
investigation it was learned that when last seen alive (about 8 :10 
o'clock a. m.) Lewis was loading a car of coal. It was also learned 
that he was usually a very careful miner, keeping his props within 
7 to 10 feet of his working face, but that on the evening previous to 
the accident he had fired two shots, both of which were somewhat 
overcharged, throwing the coal back some 20 feet from the face, and 
knocking out 8 or 10 of the props. On going into his room on, 
the following -morning, instead of resetting his props at once, he, 
as is characteristic of the average miner, undertook to load a car 
of coal first, and while so engaged a large piece of slate 15x16 
feet, 2112 inches thick, gave way, falling on and killing him instant­
ly. He leaves a dependent wife. 
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November 19th, H. L. Gillham, age 55 years, blacksmith, 
American, was killed by falling down the Vandalia No. 10 shaft, 
Sullivan County. About 8 o'clock a. m. the keepers on one of the 
cages had become disarranged, and Gillham and one other per­
son were at work repairing them. The cage had been hoisted a few 
feet above the ground landing and a skeleton platform laid across 
the shaft. Gillham was on the cage floor working at the keepers, 
and the other person w~s beneath the cage at work on the weights 
which throw the keeper. The exact cause of decedent's fall cpuld 
not be learned, and the party (H. L. Davis) working beneath the 
cage just caught a glimpse of him as he went down the shaft, and 
he heard no outcry or struggle of any kind. Deceased fell to 
the bottom of the shaft some 300 feet, and when found was dead. 
He leaves a wife and six children. 

DECEMBER. 

Three fatal accidents are recorded for this month, the first of 
which occurred at the Superior (Roau Mine), Sullivan County. 
On the 4th day of the month Frank Dean, age 22 years, miner, 
,American, was killed by falling slate somewhere between the hours 
of 7 and 10 0 'clock a. m. There were no eye witnesses to this ac­
cident, and the first known of his accident was when the driver 
went into his room to pull his car of coal and found him lying 
under the slate. On examining his working place it was learned 
that at the time of his accident he was mining off a loose shot 
mining in the top of the coal seam, when a large V-shaped stone 
of roll formation ~ feet long and 2 feet wide on the bottom, averag­
ing 18 inches thick in center, suddenly gave way, falling on him 
and killing him instantly. He leaves a wife and one child. 

On December 5th, about nine minutes after three o'clock p. m., 
a terrific smoke explosion occnrred in the Vandalia No. 67 Mine, 
Vigo County, resulting in the fatal injury of Moriah Geisak, 
miner, age 30 years, single, who died on the 7th day of the month 
following from burns and other injuries received. Also the serious 
injury of 17 other persons. Considering the number of persons 
injured and the fact that one death resulted, this is probably the 
most serious mine accident occurring during the year 1906, and 
was due to what should be termed criminal negligence on the par~ 
of Oliver Lewis. A fellow miner, by the name of David Morgan, 
contributed in no small measure to the accident. Proof of the 
above contention is hereinafter set forth. An examination of the 
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affected part of the mine was made on the day following the ex­
plosion by Assistant Inspector Thomas, the Mine Committee, Mine 
Boss, myself and others, at which time the seat of trouble was 
located in the face of the ninth northwest cross entry, the working 
place of David Morgan, and room neck No.4, the working place 
of Oliver Lewis, located on the same entry. Before commencing 
our inspection it was the general opinion of those conversant with 
the situation that the explosion was due to a heavy charge of dyna­
mite which had been fired, in a fault in the face of the 
tenth northwest cross entry. An examinaton of this place, how­
ever, disproves this theory entirely, as the explosive had done the 
work intended, throwing the material out in good shape, and there 
was absolutely no evidence whatever of an explosion having taken 
place on that entry. In the face of the ninth northwest we found a 
shot which had been drilled past the cutting or loo.se end 2 feet and 
4 inches. The hole was drilled somewhere near the center of the 
place, and had apparently heen what miners term, a cutting shot. 
All of the cutting had been blown out, the coal being ground almost 
into dust, some of it being thrown back down the entry 50 feet, and 
2 feet and 4 inches of hole remaining had seamed fiat ways. This 
shot undoubtedly created a large volume of powder smoke at an in~ 
tense heat. Room neck No.4 was driven in 15 feet, is 8 feet wide, 
and the face perfectly straight, with no cutting or chance what­
ever. On examining this place we found the drill holes of three 
shots which had been fired. The mouth of one of the holes was 3 
feet from the south rib, and the hole was drilled 4 feet 6 inches 
deep, with a slight angle toward the rib. Two of the holes were 
located as near the north rib as they could be drilled, one near the 
bottom was drilled 2 feet and 2 inches deep, and one directly over 
it near the roof drilled 3 feet and 2 inches deep. Several very 
heavy shots were also fired in the three rooms outside of room No. 
4 and while none of the latter seemed to have been misplacd yet 
the coal in each was all thrown out, and in some instances broken 
very fine, evidence that at least a nnmber of them had been con­
siderably overcharged, all of which intensified the heat and in­
creased the volume of powder smoke. From the evidence adduced at 
the investigation of this accident it was learned that from two 
to four shots are fired each evening in each working place in this 
mine, also that shot firing is commenced at a given point, each 
miner lighting his shots in rotation one after the other, as long as 
there were any to light, without waiting for those lighted bey~nd 
him to explode. This same practice was followed on the evening of 
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the explosion, and the result obtained from the three misplaced shots 
in room No. 4 on the ninth northwest was only what could have 
been expected, viz.: each one of them seamed resulting in blown 
out shots. The entry shot in this instance, in all probability, 
exploded first, and. as thE' ninth entry acts as a return air way, 
the dense body of heated powder smoke created by it was driven 
down past room No. 4 about the time the first shot exploded in 
that place; this shot blowing out, very likely ignited gases con­
tained in the smoke, the flame of which was carried on down to that 
made by the shots fired in the three rooms outside of No.4, and the 
two remaining shots in No.4, each of them seaming and blowing 
out, thus prolonging the explosion and causing it to travel down 
and out of the ninth north to a door on the main west, between 
the seventh and eighth north cross entries. This door was blown 
out and was the means of checking and dividing the course of the 
flame and force of the explosion, a portion of which passed out 
over the double parting just outside the door, and a portion travel­
ling up the eighth north a distance of some 20 feet. Owing to the 
fact that shooting began somewhat early· in the evening of the 
accident, a number of persons had fired their shots and had reached 
these two points, viz. : the mouth of the eighth north and the double 
parting on their way out of the mine. This is where the greater 
number of persons were injured. Several witnesses testified that 
they believed that coal dust affected this explosion, yet none of 
them could explain why, nor state what evidence they found on 
examination of its having done so. In this connection, I, my­
self, as did the Assistant General Mine Superintendent, Assistant 
Inspector Thomas and Mr. James Marsh, one of the Mine Com­
mittee, a gentleman thoroughly conversant with such work, being 
a graduate of the Scranton School of Mines, each of us made a 
careful examination for signs of coal dust having had any part 
in the explosion, beginning at a point outside where its force was 
expended, following in to the place of the ninth north, but we 
could find not the slightest evidence of its having done so. While 
it is true there was considerable quantity of dust on the roadway, 
the entire course over which the explosion traveled, it is mainly 
composed of fire clay, cut up from the floor by the mules and 
travel of persons to and from their work, and is non-combustible. 
We have evidence of this by reason of the fact that the force of 
the explosion was expended at a point on the eighth north, where 
the layer of dust on the floor is thicker, finer and dryer than in 
any other part of the mine where the explosion occurred. In my 
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opinion the explosion was due absolutely to powder smoke, caused 
by the misplaced overcharge and blown out shots, which were lo­
cated in room No. 4 on the ninth northwest, and the face of that 
entry. 

On December 29th, Joe Roskeyoskie, age 32 years, machine run­
ner, single, was killed by falling slate in the Phoenix No.4 Mine, 
Sullivan County. At the time of the accident, 10 :20 0 'clock a. ill., 

he was engaged in cutting a break through at the face of the third 
southeast cross entry, with an electric chain mining machine. He 
had made one undercut, had set his machine and started it on the 
second one, and while the machine was making this cut he stepped 
back from the face some 13 feet to get an oil can, when a large 
piece of rock 8 feet long and 3Y2 feet wide and 10 inches thick, 
suddenly gave way, falling on and killing him instantly. The 
entry was timbered with cross bars to within 20 feet of the face, 
and the roof inside that point, which was very loose, was timbered 
with props, pending such a time as the day man could put up 
cross bars. Decedent was aware of the fact that the slate was loose, 
yet on going into the place with his machine he found that it could 
be set more easily by knocking out one of the props, which he did, 
remarking at the time he would take a chance anyhow. This act 
of carelessness no doubt cost. him his lif0. 



TABLE OF FATAL ACCIDENTS 
Exhibiting the Date on which each Fatality Occurred, the Names and Addresses of Persons Killed, the Number of Dependents and Cause of 

Accidmt. 

Date. 

Jan. 12 
Jan. 18 
Jan. 27 
Jan. 29 
Feb. 9 
Feb. 9 
March 1 
March 2 
March 2 
March 9 
March 14 
March 21 
March 27 
March 29 
July 31 
July 10 
July 11 
July 28 
Aug. 6 
Aug. 8 
Aug. 29 
Oct. 3 
Oct. 3 
Oct. 15 
Oct. 18 
Oct. 30 
Nov. 8 
Nov. 19 
Dec. 4 
Dec. 5 
Dec. 29 

Name. 

Jerry Richardson. , 
Elmer Turpin _ , , , ' . 
Chas. Robins .... , ' 
Fred Waldon, , 
Silvio Andretta 
John Morush ... , , 
Seith Hayden, , ' , 
Enoch James, _ , ' " 
Balis Yandell, , ", 
N. E. livingston, , 
Jacob Hayworth _ , , 
Alvin Roberts ... , , , . , ' 
Elisha Coopeland. "", 
B. Morris .. ,,,,,,, .. ,.,,,, 
J ... Bledsoe " .. ", ...... 
A. Batson .... ,,,, .. ,,,,,,,, 
Henry Blocketer. , ... , , .. , , 
Theodore Rogers. ' , . , " , , ... ' 
Edgar Allen .... "",.,,., .. ,'" 
Robert Robinson .. , ' , , .. " ,. , . , ' 
Earl Bridgewater .. , . , . , , . , , .. , . ' 
Frank Grover.,,,.,,,,,,, ..... ,, 
Joseph Lightfoot, ..... , .. , ... , .. 
Francis Dispenett, , . , , , 
Oscar Deckard ... ' , 
Thos. Farrell ... , 
John Lewis",."., 
H. L. Gillham ... , , 
Frank Dean, , . ' " 
M. Geicak, ... "" 
Joe Raskegaskie .. """.",." .. 

Occupation. 

Loader. " 
Driver ... 
Loader. , 
Driver .... 
Shot firer .. , , 
Shot firer, . , 
Miner ... 
Miner .. " . 
Loader. , ' 
Cager" .. .. 
Miner ........... . 
Machine helper. , , 
Miner .. . 
Driver ... '" 
Miner ...... . 
Loader."""", , 
Loader .. ' ." . , .. , , , 
Machine runner .... . 
Pumper, , .. " .... .. 
Miner ..... 
Loader .. , .. "" .. , ' 
Flat trimmer ..... , . , 
Loader .. , .. ,., ... , . 
Miner .. , .. 
Loader."" , 
Shot firer .. , 
Miner ..... . 
Blackemith, , , , , . , , . 
Miner ............. . 
Miner ... , ..... ' ... . 
Machine runner .... . 

Residence. 

Sullivan. , , , . ' . , , , , 
Atlas"".".,., , 
Forrest Park .. , 
Gilmour ... . 
Clinton ... , 
Clinton ... , ' 
Carbon .. , 
Brazil..", ' 
Shelburn, 
Atlas, , ' , , ' 
Shelburn, 
Linton, 
Muren .... . 
Clinton ... , ' 
Midland .... , , , .. 
Farmesrburg, ... 
Mecca ..•... 
Dugger ... , , , ' 
Semi Block, 
Shelburn, 
Forrest ...... . 
Rood Station, ' , 
Jackson Hill. , , ' 
Brazil.." , 
Linton" " .. , 
Princeton ... . 
Brazil .... ", ' 
Superior .... , ' , ' 
Farmersburg ... ' , ' 
Brazil .......... , , 
Shelburn, . ""', ' 

Total I Married. I Widows.IChildren.1 Single, I Depend- Cause of Accident. 
ents. 

Jl,I~I-,--I~--'-I-----------

,:1.:.":··1.·"···1:, 

Falling slate. 
Run over by mine car. 
Falling slate. 

i' 
1 

I "'I 
'I T "'~{ 

I 
I 

i' i ' 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 

1 
4 
1 
4 
5 
4 
1 
1 

1 
1 
11, 
1 
1 

f "I 4 " 
1 , . 

~. ·1 

'6 
1 i' 

1 

Run over by mine car. 
Windy shot. 
Windy shot. 
Falling slate. 
Falling slate. 
Falling slate. 
Descending cage. 

, " Falling slate. 
2 Cage bonnet. 
5 Falling slate. 
2 Crushed between mine car and roof. 
5 Falling slate. 
6 Falling slate. 
5 Falling slate. 
2 Falling slate. 
2 Explosion of fire damp. 
3 Falling slate. 
2 Falling slate. 
5 Railroad car. 
2 Falling slate. 
3 Falling slate. 
2 Falling slate. 
1 Shot blown through pillar. 
1 Falling slate. 
7 Fell down shaft. 
2 Falling slate. 

Smoke explosion. 
Falling slate. 
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TABLE 
Exhibiting the Number 01 Fatal and Serious Accidents Occurring from Use 01 Ex­

plosives in Indiana Coal Mines During the Years 1900 to 1906, Inclusive. 

I 

YEAR. 1900. 1901. I 1902. 1903. 1904. 1905. 1906. 

Smoke explosion.. . . . . . . . . . . 5 3 10 1 2 1 .... 
Powder explosion..... .. ............. .... .... .... 5 "2" "7" 4 2 3 5 3 2 

12 
5 
2 
4 

Delayed shots.. .. .. .. .. .. .. .. .. .. .. . 1 3 1 2 4 1 5 3 2 6 
Premature shots..................... 1 . '2" 3 2 2 2 5 7 5 2 2 "2" 
Misplaced, windy or blowu out shots. . . 7 4 2 5 2 9 7 
Shot blowing through pillar.. .. .. .. ... .. i . 2 1 1 1 1 ... iJ 
Smoke and dust combined ............ _______________ 3 '.:..:.:..:..:..:.:..:. ___ _ 

Total ........................ "'1 3 6 4 21 7 21 19 26 I 9 20 118 17 4 26 

NOTE.-The use of fuse in shot firing became general in the mines of this Stat. during 1902 and 1903, and at 
present time:at leaat 98% of shots are fired by this method. 

TABLE 
Exhibiting the Number 01 Deaths, also Seriou8 Accidents, Due to Expl08ions of 

Various Kinds During the Years 1900 to 1906, Inclusive. 

nm I~I~I~I~I~I~I~ 

N .... "_. l~jj~!_'J~I~~lj~lj~J~~I~ 
Fire damp. . . . . . .. .. . . .. . . . .. . . . . ... .... . ... 1 .... 1 21" .. I 2 1 I· .. · .... I.. .. 1 I 9 ... .1. .. 
b~:.dd~s~~~!~i~~:~~~bi~~d::::::::::: ::: :1" i'1::: :I"~' .. ~·I' .. ~· .. ~'I' ~~ ... 1'1

1 

~ .. 1'1:::: . ~'I:::' Explosion of powder.. .. .. .. .. . .. .... .... .... .... 5 ........ 4 .... 3 5 3 2 ..... .. 
Misplaced, windy or blown out shots... .... 1 .... 7 I.... 4 I 2 5.... 2 I 9 7 .2 .. .. 

- - -~~ 

TABLE 
Comparative Table 01 Fatalities Covering a Period 01 Ten Years, from 1897 to 1906 

Inclusive, Exhibiting the Number 01 Fatalities Occurring Each Year and the Differ­
ent Cau8es, and the Number 01 Tons 01 Coal Mined Each Year. 

YEAR. Deaths Due to Use of Powder. Other Causes. Coal. 

1897 ......... 2 2 91 .... 
1 

1 4,228,085 
1898 ......... .. i' "2' 

"2' 7 14 .... "2' 'T 
'T 5,027,044 

1899 ......... .. i' "i' .... .... .... 8 2 5,864,975 
1900 ......... 1 .... .... .... .... . ... .... 11 ":i' 

2 1 1 6,283,063 
1901.. ....... 1 3 .. i' 10 4 3 1 7,019,203 
1902 ......... 2 2 .. i' 3 ":i' 11 "5' 3 2 8,763,197 
1903 ......... 4 5 2 3 4 1 17 5 3 9,992,553 
1904 ......... 5 "2' "g' .. i' 1 3 .. i' 1 13 4 6 "4' "i' 9,872,404 
1905 ......... 2 ":i' 1 3 1 18 2 3 10,995,972 
1906 ...... 1 1 1 1 20 3 2 11,422,027 

NOTE.-It will be noticed from the above table that since the use of fuse in shot firing and the excessive use 
of powder haa become so prevalent I beginning In 1902 and 1903, accidents not only froID this source have become 
more frequent, but accidents from ailing slate have also nearly doubled. This is due to props and other timbers 
having been knocked dowu by flying coal when the miner fires his shots of an evening and the fact that instead of 
resetting these timbers the first thing in the morning, he commences loading out his coal, with the result a slate 
faU frequently occurs. causing the loss of Iif. or serious Injury to the workman. 
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SERIOUS ACCIDEN'1'S. 

The aggregate of one hundred and four accidents shown in the 
table of causes, includes only those resulting in broken bones, in­
ternal injuries. cuts and bruises of a nature serious enough to call 
for special mention are due to the same causes and conditions as 
shown in the description of fatal accidents. 

Of these serious injuries, twenty-eight were caused by slate falls, 
the major portion of which occurred at the working faces that were 
directly in care of the workmen injured. It is safe to say that 
many of these acridents could have been prevented had ordinary 
care been used in resetting props knocked out by shots and to the 
matter of timbering or taking down loose slate. 

Falling coal caused eight of these' accidents, while those injured 
were mining off loose shots, and the same lack of precaution is 
evident as cited above. 

Twenty-two drivers were hurt by mine cars and one by a mule 
kick. Driving is the most hazardous work in or about a mine, 
therefore this number, compared with those injured in any former 
year, taking into consideration the increased production of 1906, 
shows a gratifying decrease in the average of injured drive:cs. 

Nine workmen were injured by shots, two by delayed, four by 
premature and three by shots blowing through pillars. In the first 
instance of delayed shots both men had gone back on lighted shots 
which were tamped on fuse. (Comments are unnecessary.) There is 
no direct information at hand concerning the premature shots, 
hence no comments. 

Of the three accidents due to shots blowing through pillars, two 
resulted from gross carelessness and occurred at the same time. 
Both men were shot firers and had lighted a shot in one room that 
pointed into the pillar of the room to be fired next. After lighting 
the shot they passed into this room, stopping directly opposite the 
charge they had just lighted. '1'he explosion blowed through the 
pillar and both men were badly hurt by pieces of flying coal. 

Twelve men were burned by a smoke explosion following three 
badly misplaced shots in an eight-foot room neck. 

Five men were. burned and otherwise injured by explosions of 
fire damp and five by powder explosions. The remaining fifteen 
were hurt in various ways. by coal falling down the shaft, mining 
machines, etc. 
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The following table exhibits in detail the number of serious ac­
cidents, the dates, extent and causes of injuries, the names ana 
occupations of those hurt, together with the names of the mines 
in which the accidents oceu:r:red, the companies owning same and 
the counties in which the properties are located: 



~ 

DATE. 

Jan. 2 
Jan. 21 
Jan. 26 
Feb. 13 
Feb. 13 
Feb. 13 
Feb. 27 
July 11 
July 
July 
July 

NAME. 

Hugh Clements ...•.... 
Jas. Masteller ........ . 
Jas. Beaty .• , ........ . 
Geo. Froshour ........ . 
Wm. Burkhart ....... . 
Goo. Roebuck .•....... 
Ed Clark ............ . 
Grover Craig ••.•...... 

~h~m~~:d;oe:::::: : 
Wm. Bryson ......... . 

OcCUPATION. 

Miner .... '" .. ' .. 
Driver .......... . 
Miner ........ , .. . 
MIner ........... . 
Miner ........... . 
Miner ........... . 
Miner ........... . 
Miner ........... . 
Miner ........... . 
Miner .... . 
Miner ........... . 

TABLE 
Serious Accidents. 

CLAY COUNTY 

INIURY. CAUSE. 

Four ribs broken ...... "1 Falling coal ................ . 
Bruised. . . . . . . . . . . . . . .. Mine car .................. . 
Back and ankle. . . . . . . .. Falling coal .•............... 
Face and hands burned"'1 Shot blowing through pillar .. . 
Face and hands burned... Shot through pillar ......... . 
Face and hands burned... Shot through pillar ......... . 
Foot mashed. .. . . . . . . . .. Falling coal ................ . 
Spine fractured... . . . . . .. Falling rock. ............... . 
Internally. . . . . . . . . . . . .. Falling rock. . . . . . . . . .. . ... . 
Face burned. . . . . . . . . . .. Powder explosion ........... . 
Crushed through chest. .. Falling coal ............... . 

GIBSON COUNTY. 

MINE. COMPANY. 

Vandalia No. 65 ......... 1 Vandalia Coal Co ......... . 
Vandalia No. 63.. ....... Vandalia Coal Co ......... . 
Lewis. . . . . . . . . . . . . . . . .. Big Vein Coal Co ......... . 
Vandalia No. 64.. . . . . ... Vandalia Coal Co ......... . 
Vandalia No. 64......... Vandalia Coal. Co ......... . 
Vandalia No. 64.. .. . .... Vandalia Coal Co ......... . 
Gold Knob. . . . . . . . . . . .. J aaonville Coal Co ........ . 
Eureka. .. . . . . . . . . . . . . .. Eureka Block Coal Co ..... . 
Gifford No.2. . . . . . . . . .. Collins Coal Co ........... . 
Vandalia No. 60.. ....... Vandalia Coal Co ......... . 
Superior No.4 ... ,. . .... Zellar-McClellan & Co ..... . 

DEPENDENTB. 

1 
3 
2 
4 
1 
2 

2 

Oct. 30 I H. Downer ... ········1 Rhot firer .•.... ··1 Severely burned·········1 Shot through pillar .. ········1 oswald·················1 Princeton Coal & Mining Co·1 

Jan. 
Feb. 

27 I J. M. Tennis ... " .. . . , Machine runner .. . 
7 I Walter Irwin ...•... 

Mareh 17 
June 12 
July 19 
Aug. 29 
Aug. 20 
Nov. 21 
Nov. 26 
Sept. 18 

John W. Cruse. " ... . 
John Wolger ........ . 
Newton Robinson .. . 
Evert Pribby ....... . 
L. L. Godberry ...... . 
Earnest Lynn ........ . 

t'trl~~l~;;~l~~r: : : : : : 
Joseph Herd ......... . 

Timberman ...... . 
Loader .......... . 
Driver .......... . 
Jerryman ........ . 
Driver .......... . 
Loader .......... . 
Miner ........... . 
Loader .......... . 
Machine runner .. . 
Driver ........•.. 

GREENE COUNTY. 

Foot crushed ...•........ Falling slate ...... . 
Head cut, back injured .. . 
Back and ribs, foot ..... . 

Falling slate ............... . 
Falling slate ............... . 

Foot mashed ........... . Mine car .......... . 
Leg bruised ......... . 
Body crushed ...... . 

Between cars ..... . 
Between cars .... . 

Spine injured .......... . 
Back injured ........... . 
Face anil eyes burned ... . 
Hlp lacerated .......... . 
Foot broken ........... . 

Falling slate ..... . 
Falling slate ............... . 
Delayed shot ............... . 
Fell on machine ............ . 
Between car and rock •....... 

Gilmour ............... . 
Gilmour ............... . 
Gilmour ............... . 
Lattas Creek ........... . 
Lattas Creek ........... . 
Lattas Creek ........... . 
Lattas Creek ........... . 
Vandalia No.9 ......... . 
Green Valley ........... . 
Green Valley ........... . 
Summitt No.2 ......... . 

Indiana Southern Coal Co ... 
Indiana Southern Coal Co .. 
Indiana Southern Coal Co .. 
Southern Indiana Coal Co .. . 
Southern Indiana Coal Co .. . 
Southern Indiana Coal Co .. . 
Southern Indiana Coal Co .. 
Vandalia Coal Company ... . 
Green Valley Coal Co ..... . 
Green Valley Coal Co ..... . 
Summitt Coal Co ......... . 

2 

4 
2 
1 
1 
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Serious Accidents---Continued. 

KNOX COUNTY. 

DATE. I NAME. OCCUPATION. INJURY~ CAUSE. MINE. 1 ____ COMPANY. ~ ___ IDEPENDENTB' 

Vandalia No. 40.. . . .. '1 Vandalia Coal Co ......... '1 Feb. 28 
Feb. 16 
June 4 
Nov. 6 

July 31 
Nov. 11 
Nov. 13 
Nov. 26 
Nov. 6 
Nov. 6 

Aug. 14 
Aug. 31 
July 27 

Charles Macy .... 
Benjamin Scott . . 
Ottie Pulliam .... 
Henry Deitz .. 

Richards Henderson ... 
Chas. Connoley ..•..... 
Clifford Adams ........ 
Joseph Stiff .......... 
Ww. L. Llewellyn ..... 
Gep. Harfold .......... 
Nick S"anks ........... 
Walter Gentry .....•.. 
Edward Frayer ..••.... 
Frank Green .......... 

Face and hands burned ... Miner ... . 
Miner .. . ., Head injured ........ . 
Miner ..... . 
Miner. 

Machine runner ... 
Miner ........... . 
Driver .......... . 
Machine runner . .. 
Miner ...... . 
Driver .......... . 
Miner ........... . 
Driver ........... 
Driver . .......... 
Miner ............ 

Back injured ..•........ 
Face and hands burned ... 

Arm broken ............ 
Leg broken ........... 
Finger cut off ........... 
Arm crushed ............ 
Back injured ............ 
Foot badly crushed ...... 
Crushed in breast ........ 
Shoulder crushed ........ 
Crushed in breast .... 
Hip and ankle injured ... 

Gas explosion .... ......... . 
Falling slate. . . . . . ....... '1 
Falling rock... . . ....... . 
Gas explosion. . ...... . 

Vandalia No. 40.. ..... Vandalia Coal Co ......... . 
Wheatland. . ... .. Washington-Wheat. Coal Co 2 
Prospect Hill. . . , Prospect Hill Coal Co. . .... 

PARKE COUNTY. 

Mining machine ... ... Mary ............. Otter Creek Coal Company .. I 3 
Falling slate ....... Parke No. 11 ... Parke County Coal Co ...... 
Mine car .......... Miami No. 2 ..... Miami Coal C& ............ 
Falling slate ........ Parke No.1!, ... Parke County Coal Co ...... 
Falling slate ....... Miami No. 2 ..... Miami Coal Co ... 
Falling slate ........ Miami No.2 ..... Miami Coal Co ..... 
Falling coal ........... Miami l'Io. 2 ..... Miami Coal Co .... 
Between cars . .............. Miami No. 2 ...... Miami Coal Co ........... 
Between cars ...... ......... Mecca No.3 ....... United Coal & Mining Co .. 
Falling slate ....... Vandalia No. 317 ... Vandalia Coal Co ........ 

PIKE COUNTY. 

March 191 Hiram Wright ...... ··1 Miner·· .... · .... ·1 Two fingers cut off .... ··1 Falling slate ...... · ...... · .. 1 Ayrshire No.4 ..... · .. ··1 D. Ingle Coal Co ..... 
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SULLIVAN COUNTY 

Jan. 22 John Dick .......... "1 Miner .. Eye destroyed .. Delayed shot ........ 
Feb. 21 Tbomas Brown. . . . . . .. Miner .... Back bruised ....... Falling slate ...... 
March John Sutton. . .. .. .... Fire boss. Face and bead badly 

burned ............. Gas explosion . .. 
March 3 Robert Lockhart. . . . .. Miner .. Face and body burned. Gas explosion . ........ 
---. Jas. Onemans... Driver. Leg fractured ........ Car and door ........ 
March 14 Isaac Bryant .... Miner. Leg broken ........ Falling slate. 
March 15 John Isabel. .. Driver. Back injured ....... ... Mine car .. 
March 17 Commodore Parks. Driver . . Collar bone broken .. Between car and ~of .... 
April 6 Robert Parks ... Track laye~: . Burned ..... Gas explosion ........ 
April 6 Chas. Martin ..... Miner ... . Burned .......... Gas explosion ... . 
Feb. 21 Thos. Silverwood. Miner .... .... Head mashed .... Falling slate ............... 
March 15 Joseph Booker ... Machine runner. Foot cut ....... Foot caught in machine ..... 
June 22 Andrew Mason . .. Miner ...... . Back injured .... Falling slate ......... 

Chas. Godfrey ... Driver. Hip injured ..... Between cars . ............. 
July 10 Frank Ralston .. Miner . . Hip crushed ..... Falling slate ......... 

Norman Davis ... Driver AIm broken ............ Fell off mine car .... 
Aug. 30 James Stone. Miner. Back and breast crUllhed .. Falling slate ......... " ..... 
Aug. 30 John Collins ....... Miner. Back and head injured. .. Engineer lost control of engine 
Aug. 30 Bogard Richardson. Miner .. . Back and head injured. .. Engineer lost control of engine 
Aug. 30 Ross Collins .... Miner. Back and head injured... Engineer lost control of engine 
Aug. 30 Clarence Schraum. Miner . . Back and head injured. .. Engineer lost control 01 engine 
Aug. 30 F. Burchard .... Miner . . Back and head injured. "1 Engineer lost control 01 engine 
Sept. 14 A. Richmond .... Miner. Body injured. . . .. ..... Falling slate ................ 
Nov. 17 Chas. Cartwright. Driver Hip injured.. ... ....... Mine car .. 
Oct. 15 Joseph Hixon .... Driver. Foot and ankle crushed.. . Mine car .. 
Dec. 27 , Frank McComb. Driver Collar bone broken .... "1 Mine car .... 
Nov. 6 Earl Chapman. Driver. Body bruised. . . . . . ... Mine cars ..... 
June - Millard Early Miner ... . Leg broken. . . . . . .. Falling coal. .. 
Aug. 22 Tho •. Kunup .... . i Fire boss. Body burned. . . . . ... I Gas explosion. 
Sept. - Robert Robinson. Loader ... Leg broken. . . . . . . .. Falling slate ..... 
Oct. 3 Joseph Lightloot. Loader. Skull fractured Falling slate ........ 
Dec. 14 Oscar Cochran . . Loader. Back sprained .......... Falling rock ......... 
Nov. 12 Wm. Hayworth. Miner. · . "1 Body burned .......... Powder explosion ... ......... 
Aug. 10 John Bedwell Driver. · . .. Foot crushed .. Mine cars ....... ........... 
Aug. John Thomas .. " Driver. · . .. Leg crushed. Mine cars ........ .......... 
Aug. 17 b~s~e~:.atts::: : Driver .. . Kicked by mule ............ 
July 31 . i Driver .. I Mine ('.ars .................. 

I 

Little Giant. 
Shirley Hill.. 

Hocking •.... 
Hocking ................ 
Jackson Hill No.2 ....... 
Dering No. 12 •....... 
Little Giant ........ '.' 
Shirley Hill. 
Shelburn ... 
Shelburn ....... 
Bunker Hill ...... 
Mammoth. 
Citizens .. . 
Mammoth ........ 
Dering No. 14 ..... 
Jackson Hill .. 
Freeman .... . 
Clover Leaf. .' 
Clover Leaf ... 
Clover Leaf.. 
Clover Leaf. .. 
Clover Leaf. . 
Viola .......... 
Mammoth .... 
Jackson Hill. 
Jackson Hill ... 
St. Clair ...... 
Superior ..... 
Vandalia No. 10 .... 
Kettle Creek .... 
Jackson Hill. '. .. 
Dering No. 13 .•.. 
Hocking ..... 
Citizens .... 
Hocking •...... 
Shirley Hill. 
Phrenix 

Shirley Hill Coal Co ..•..... 
Shirley Hill Coal Co ..••.... 

Indiana Southern Coal Co ... 
Indiana Southern Coal Co ... 
Jackson Hill Coal Co ....... 
Dering Coal Co ............ 
Shirley Hill Coal Co ••.•.... 
Shirley Hill Coal Co •....... 
D. H. Whitsett Coal Co ..... 
D. H. Whitsett Coal Co .... 
Indiana Southern Coal Co ... 
Southern Indiana Coal Co ... 
Indiana Southern Coal Co ... 
Southern Indiana Coal Co ... 
Dering Coal Co .......... 
Jackson Hill Coal Co ....... 
Sullivan County Coal Co .... 
Clover Leaf Coal Co ••...... 
Clover Leaf Coal Co ....... 
Clover Leaf Coal Co .... 
Clover Leaf Coal Co ........ 
Clover Leaf Coal Co ........ 
Carlisle Clay & Coal Co ..... 
Southern Indiana Coal Co ... 
Jackson Hill Coal Co .•..... 
Jackson Hill Coal Co ....... 
Consolidated Indiana Coal Co 
Superior Coal Co ........ 
Vandalia Coal Co ......... 
Kettle Creek Coal Co •...... 
Jackson Hill Coal Co ....... 
Dering Coal Co ............ 
Indiana Southern Coal Co ... 
Indiana Sou them Coal Co ... 
Indiana Southern Coal Co ... 
Shirley Hill Coal Co ........ 
Indiana Southern Coal Co ... 
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Serious Accidents---Continued. 

VIGO COUNTY. 

DATE. NAME. OCCUPATION. INJURY. CAUSE. MINE. COMPANY. DEPENDENTS. 

Jan. 9 Henry Lee ............ Dumper .. . I Hip bruised .......... Stairway fell. Hecwr ........ Indiana Southern Coal Co ... 
James Bardnett ....... Miner ..... Hips and legs injured. Falling slate ................ Forrest ............... Indiana Southern Coal Co ... 

Feb. 21 Lawrence Kane ....... Miner ............ Knee dislocated .... Falling slate ...... Miami No. 2 .......... Miami Coal Company ...... 
Feb. 15 Edward Lindsley ...... Machine runner ... Hand crushed .... Mining machine ... Domestic Block ....... ~6::,iF~ofee<f.~8:f C~: : : : William Reef ......... Machine runner . .. Leg crushed ............ Mining machine ... Atherton ............ ' 
June 24 Theodore Haskins ..... Miner ....... . Head and body injured ... Ascending cage .... . Miami No.2 ....... Miami Coal Co ........... '1 
May 4 Andrew Ridsavage ..... Miner ..... . Face and body burned ... Powder explosion ... Ray No.2 ......... Vigo County Coal Co ....... 
May 4 Charles Ruggie ........ Miner ... . Face and body burned ... Powder explosion ... .. Ray No.2 ......... Vigo ·County Coal Co ... 
June 25 Scott Montgomery ..... Miner ... . Head and legs injured .... Falling slate ......•.. Miami No.1. ...... Miami Coal Company ...... 
July 2 Major Gordon ......... Miner .. . Back injured ....... Falling slate ...... Miami No.1. ...... Miami Coal Company ...... 

Willard King ......... Pumper ...... Foot injured ... Stepped on nail. ....... Vandalia No. 68 .... Vandalia Coal Co .......... 
Aug. 20 James Elder .......... Timberma.n . . Foot amputated ... Between mine cars ..... Miami No.2. Miami Coal Co ............ 
Sept .. 28 John Gordon .......... Miner .... . Leg amputated ... Between mine cars .. .. Miami No.1.. ~=~ ?rree7e'rm&,";.l~,;. : : : : 3 
Nov. 15 Chas. Walker ......... Driver . ..... Arm broken .. Mine cars ........ Atherton ..... 4 
Nov. 21 Wm. Brennan ......... Loader .... Arm injured. Dynamite cap ............... Forrest ....... Indiaoa Southern Coal Co ... 
Aug. 29 E. Bridgewater ........ Loader .... Leg broken ...... Falling slate ....... Forrest.. ............... Indiaoa Southern Coal Co ... 
Dec. 5 David Morgan ........ Miner. Badly burned .... Smoke explosion .... Vaodalia No. 67 ......... Vaodalia Coal Company .... 
Dec. 5 William Yomen ....... Miner. Badly burned .... Smoke explosion . ...... Vaodalia No. 67 ......... Vandalia Coal Company .... 
Dec. 5 Riley Rinehard ........ Miner. Badly burned .. Smoke explosion . ..... Vaodalia No. 67 ......... Vandalia Coal Company .... 
Dec. 5 Samuel James ......... Miner. Badly burned ....... Smoke explosion . .. Vaodalia No. 67 ......... Vandalia Coal Company .... 
Dec. 5 Lewis James .......... Miner. Badly burned ..... Smoke explosion ...... Vandalia No. 67 ......... Vandalia Coal Company .... 
Dec. 5 Edward Harveycamp .. Miner. Badly burned ........ Smoke explosion .... Vandalia No. 67 .•... Vandalia Coal Company .... 
Dec. 5 A. Lawson ............ Miner. Badly burned ........ Smoke explosion . .. Vandalia No. 67 ....... Vandalia Coal Company •... 
Dec. 5 Carl Harveycamp •..•.. Miner. Badly burned .......... Smoke explosion .. . Vandalia No. 67 ....... Vandalia Coal Company •... 
Dee. 5 George Ambright •..... Miner. Badly burned .......... Smoke explosion .. .. Vaodalia No. 67 ......... Vaodalia Coal Company .... 
Dec. 5 Lewis Smith .......... Miner. Badly burned ...... Smoke explosion ............ Vaodalia No. 67 ......... Vaodalia Coal Company .... 
Dec. 5 Elsie Danhnur ........ Miner ............ Badly burned ........... Smoke explosion ............ Vaodalia No. 67 ......... Vaodalia Coal Company .... 
Dec. 5 William Travis •....... Miner ............ Badly burned ........... Smoke explosion .... Vaodalia No. 67 ......... Vandalia Coal Compaoy .... 
Dec. 5 Thomas Nealy ........ Miner ........... . Badly burned ........... Smoke explosion .... Vandalia No. 67 .•....... Vandalia Coal Company .... 
Dec. 5 Elmer Timay ......•.. Miner ........... . Badly burned ........... Smoke explosion ............ Vandalia No. 67 ..•...... Vandalia Coal Company .... 
Dec. 5 Joaeph Kowaode ...•.. Miner ........... . Badly burned ........... Smoke explosion ....... Vandalia No. 67 ......... Vandalia Coal Company .... 

WARRICK COUNTY. 

Nov. 
Nov. 

14[ Charles Himan········1 Miner .. ········ .. 1 Body burned ............ [ Premature shot ............. [ Chandler ............... 1 Chaodler Coal Company .... [ 
14 John Ferris........... Miner............ Body,bumed............ Premature shot. . . . ......... Chandler............... Chandler Coal Company •... 
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ACCIDENTS TO MINE PROPERTY. 709 

COMPARATIVE TABLE 

Showing Number of Tons of Coal Mined Each Year, the Number of Persons Em­
ployed and the Number of Tons of Coal Produced per Each Death from January 
1, 1881, to January 1, 1907. 

YEAR. 
Fatal Ton. 

Ton. Produced. Employes. Acci- Produced 
dent •. Per Death. 

---------------------1-----1---------

1881. _ .......... . 
1882 ............ . 
1883 ............. . 
1884 .... . 
1885 ......... .. 
1886 .................. . 
1887 ................. .. 
1888 .............. . 
1889............... .. . 
1890 ..................... . 
1891. ................ .. 
1892 ..................... . 
1893 ............... .. 
1894 ............... . 
1895 ................ . 
1896 ................ . 
1897 .............. . 
1898 .............. . 
1899 ................ . 
1900 ............................ . 
1901. ............. . 
1902 .................... . 
1903 .................... . 
1904 .............. .. 
1905 ........................ . 
1906 .......................... . 

1,771,536 
1,900,000 
2,560,000 
2,260,000 
2,375,000 
3,000,000 
3,217,711 
3,140,979 

4,567 10 177,153 
No report ............... .. 

5,403 11 232,227 
5,716 9 228,888 
6,502 7 239,285 
6,406 7 228,571 

No report ............... .. 

No report ... 
3,791,211 
3,819,600 
4,408,471 
4,358,897 

6,685 17 184,763 

. 6;550' .... 5· . "758;242 
6,975 5 763,900 
7,600 19 232,024 
7,431 22 193,586 

. 7; 885' "'23' ... i82; 699 
7,112 28 170,290 
7,934 16 262,630 

No report. 22 233,950 

No report ... 
4,202,084 
4,068,124 
4,088,100 
5,146;920 
5,864,975 
6,283,063 
7,019,203 
8,763,197 
9,992,563 
9,872,404 

10,995,972 
11,422,027 

7,366 15 390,997 
8,858 18 349,059 

10,296 24 292,466 
13,139 24 365,133 
15,128 55 181,683 
17,838 34 290,364 
17,856 47 233,956 
19,562 31 368,45 

. ACCIDENTS TO MINE PROPER'l'Y. 

Few accidents occurred to mine property during the past year, 
fires {n the interior of mines causing the largest financial losses. 
Other and smaller losses were occasioned by local fires in surface 
plants, squeezes in the mines, and various minor accidents. 'l'he 
most serious loss occurred at firing time on the afternoon of March 
26 in the Clover Leaf Mine in Sullivan County. A gas feeder was 
lighted from oue of the shots fired which in turn ignited the coal. 
The mine was not examined that evening after the shooting and the 
fire was not discovered until morning, when it had reached such 
proportions that it necessitated the closing of that portion of the 
mine. A loss of $900.00 was· incurred before the fire was ex­
tinguished and work resumed in the affected part of the mine. 
On Saturday evening, January 27, a similar fire to that of the 
Clover Leaf occurred in the second northeast cross entry in the 
Phoenix No. 4 Mine, Sullivan County, and as in the foregoing in­
stance was not discovered until the following morning. By this 
time the fire had gained such headway the smoke and heat made 
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it impossible to penetrate the mine any distance from the shaft 
bottom. It was then decided to smother the fire and the main en­
trance and air course were walled up, excluding the air and com­
pletely blocking off that entire side of the mine. After nine days 
the stoppings were removed, the fire having been extinguished. 
work was resumed. The financial loss in this instance, estimating 
the time lost, would probably reach the sum of eight hundred 
dollars ($800.00). 

The Lost Creek Mine in Vigo County has been at a heavy expense 
combating a series of squeezes at intervals during the year. Early 
in January a squeeze set in on the north sid~ of the mine, result­
ing in the entire joss of the first and second west, third and fourth 
east and the partial loss of the first and second east. At one time 
the entire north side of the mine was in danger of being closed. 
A later squeeze began in the south side of the mine and it was only 
with much difficulty and labor that several pairs of cross entries 
were saved. The mine has an extremely hard sandstone roof and 
a very soft fire clay bottom, conditions that require extra heavy 
and uniform pilfars. Either through ignorance or negligence, how­
ever, this necessity had been utterly disregarded by a former mine 
management, as an examination showed the pillars to range in 
size anywhere from three to thirty feet in thickness. 

About the 15th of March an extremely heavy sqneeze started 
in the main west entry in the Superior Mine in Sullivan County. 
'l'his was due to the robbing of pillars and the soft fire clay bot­
tom. It extended from the second to the third north cross entries 
embracing several rooms on each entry and at one time looked as 
though that entire sine of the mine would close. The company 
succeeded in stopping' it after two months of incessant effort, how­
ever, and the mine is now producing about 600 tons per diem. 

On June 7th the blacksmith shop at the Atherton Mine in VigJ 
County burned down. The loss was estimated at $750.00. 

A small fire in the boiler room of the Miami Mine last October 
resulted in the loss of about $100.00. 



DIRECTORY OF INDIANA COAL MINES. 

NAME OF COMPANY. 

Brazil Block Coal Company .. . 
Brazil Block Coal Company .... . 
Brazil Block Coal Company ... . 
Brazil.Block Coal Company ..... . 
Contin.ntal Clay & Mining Co .. . 
Ruperior Block Coal Co ..... . 
Vandalia Coal Comp.ny .... . 
Vand.lia Coal Company ...... . 
Vandalia Coal Company ..... . 
Vand.lh Coal Company ..... . 
Z.nar-McCI.nan Co .... . 
Crawford Coal Comp.ny. 
Crawford Co.l Company .... . 
Crawford Coal Comp.ny ... . 
Crawford Coal Company ... . 
Ideal Block Coal Co ....... . 
Collin. Coal Company ...... . 
Collin. Coal Company ...... . 
Coal Bluff Mining Co. 
Coal Bluff Mining Co ...... . 
American Clay Mfg. Co ...•. 
Big Vein Mining Co ........ . 
Vivian Mining Company . . . 
Vivian Mining Company . ..... . 
Progressive Coal Company ..... . 
Indiana Block Coal Co ........ . 
Jasonville Coal Company .. " .. 

B~~t~'F~u~hV:i:~~r C~: : : .. . 
Chicago-Indiana Block Coal Co ... . 
Eur.ka Block Coal Co ...... . 
McLaughlin & Treager ..... . 
Stunkard Coal Company .. . 
C. Ehrlich Coal Comp.ny. 

MINE DIRECTORY 
CLAY COUNTY. 

ADDRESS OF COMPANY. 

Brazil.. .. 
Brazil. .. 
BraziL ... . 
Brazil ... . 
BraziL .. . 
Brazil ..................... . 
Indianapolis, State Life Bldg .. . 
Indianapolis, Stat. Lif. Bldg .... . 
Indianapolis, State Life Bldg .... . 
Indianapoli., State Life Bldg ... . 
Indianapoli., State Life Bldg ... . 
BraziL .. . 
BraziL ... . 
Brazil .. ',' 
Brazil. . . 
Brazil ..... . 
Brazil. ... . 
Brazil ....... . 
Terre Haute .. . 
Terre Haute .. 
Brazil.. ..... . 
Terr. Haute. 
Chicago, Ill .. 
Chicago, Ill .. 
Brazil ..... . 
Salin. City ... . 
Jasonville ... . 
Brazil.. .. 
Linton .... . 
Clay City .. . 
Brazil .... . 
Brazil ... . 
Brazil. .. 
Turner. 

DA VIESS COUNTY. 

----------_.--_._-----

Stucky & Osborn.. .. . . .. .. 
Davies. County Coal Co .... 
Mutual Mining Comp'lny . . 
Mandabach Bros ....... . 
Overton Coal Company .... . 
Winkl.p.ck & Ov.rton .... . 

Raglesville ..... 
Montgomery .. 
Cannelburg . ... . 
Washington .... . 
Ragle.ville ..... . 
Ragle.vill •..... 

----------------'-----_._-_. __ . 

FOUNTAIN COUNTY. 

Rush Coal Company.. .. ... . 
Silverwood Coa Company .. . 

. .. . ... 1 Cleveland, Ohio. . .. . . . .. . 
. . . . ' Silv.rwood ............. . 

711 

NAME OF MINE. 

Brazil No. 1. 
Brazil No.4. 
Brazil No.7. 
Brazil No.8. 
Continental No.1 
Rebstock. 
Vandalia No. 50. 
Vandalia No. 60. 
Vandalia No. 63. 
Vandalia No. 65. 
Superior No.4. 
Crawford No.2. 
Crawford No.6. 
Crawford No.8. 
Crawford No.9. 
Fortner. 
Gifford No. 1. 
Gifford No.2. 
Glenn No. 1. 
Plymout.h No.2. 
Monarch. 
Lewis. 
Vivian No.1. 
Vivian No.2. 
Progressive. 
Lower V.in No.1. 
Gold Knob. 
World's Fair. 
Island Valley No.4. 
Harrison No.4. 
Eureka No.5. 
Treager. 
Stunkard. 
Klondyk •. 

Stucky. 
Montgomery No.3. 
Mutual. 
Mandabach. 
Overton. 
Winkl.peck. 

Indio. 
Silverwood . 
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NAME OF COMPANY. 

United Fourth Vein Coal Company •... 
United Fourth Vein Coal Company .. 
United Fourth Vein Coal Company .. 
United Fourth Vein Coal Company ... . 
United Fourth Vein Coal Company ... . 
Vandalia Coal Company .... . 
Vandalia Coal Company .... . 
Vandalia Coal Company .... . 
Vandalia Coal Company .... . 
Vandalia Coal Company .... . 
Vandalia Coal Company ..... . 
Vandalia Coal Company.... .. . ......... . 
Vandalia Coal Company ..... . 

GREENE COUNTY. 

ADDRESS OF COMPANY. 

Linton ... . 
Linton .... . 
Linton .... . 
Linton............. .. ......... . 
Linton ....................... . 
Indianapolis, State Life Bldg ..... . 
Indianapolis, State Lfe Bldg ..... . 
Indianapolis, State Life Bldg .... . 
Indianapolis, State Life Bldg ....... . 
Indianapolis, State Life Bldg ...... . 
Indianapolis, State Life Bldg ..... . 
Indianapolis, State Life Bldg •...... 
Indianapolis, State Life Bldg ..... . 

NAME OF MINE. 

North Linton. 
Sponsler. 

Southern Indiana Coal Co ................... . Chicago, m., Old Colony Bldg .... . 

Black Creek. 
Glenburn. 
Antioch. 
Vandalia No.2. 
Vandalia No.3. 
Vandalia No.4. 
Vandalia No.5. 
Vandalia No.6. 
Vandalia No.8. 
Vandalia No.9. 
Vandalia No. 21. 
Hoosier No. 1. 
Hoosier No.2. 
Midland. 

Southern Indiana Coal Co .. . 
Southern Indiana Coal Co. 
Southern Indiana Coal Co. 
Southern Indiana Coal Co .. 
Indiana Southern Coal Co .............. . 
Vulcan Coal Company ... . 

Chicago, Ill., Old Colony Bldg ... . 
Chicago, Ill., Old Colony Bldg .... . 
Chicago, Ill., Old Colony Bldg ... . 
Chicago, Ill., Old Colony Bldg .. . 
Chicago, Ill., Old Colony Bldg .. . 
Indianapolis, Lemcke Bldg .... . 

Tower Hill. 
Latlas Creek. 
Gilmour. 

New Summitt Coal Co ...................... . Bloomfield .............. .. 
Vulcan. 
Summitt No.2. 
Victoria. Shirley Hill Coal Company .. 

Green Valley Coal Company. 
Queen Coal Company ......... . 
Indiana Fairmont Coal Co .... . 
Calora Coal Company .................... . 
Coal Bluff Mining Company .. 
Coal Bluff Mining Company ..... 
Midvale Mining Comp~ny .. 

}:~~~tklis: :erillinal .Bldg 

Jasonville ................. . 
Terre Haute ................ . 
Indianapolis, Terminal Bldg .. . 
Terre Haute ..... 
Terre Haute. 
Midland .. 

GIBSON COUNTY . 

Green Valley. 
Queen. 

~~~hW~t. 
Twin No.4. 
Twin No.5. 
Midvale. 

Princeton Coal & Mining Company. 
Massey Coal Company ........... . 
Fort Branch Coal Company. 

.. .. .. "'" Princeton ........................ , Oswald. 

: : : : : : : : :: ~~:laBr~~~r:·.·:::::::::::::::::.: W::iranch. 

Bicknell Coal Company ... . 
Freeman Coal Company ... . 
Knox Coal Company. . . . .. . .. . 
Lynn Coal Company ........... . 
Prospect Hill Coal Company ........ . 
Vandalia Coal Company ........... . 
W ashington-Wheatland Coal Co ... . 
Chicago & Big Muddy Coal Co .. . 

Bridgeton Mining Company .. . 
Brazil Block Coal Co ........ . 
Brazil Block Coal Co ... . 
United Coal & Mining Co .... . 
Lincoln Coal & Mining Co .. . 
Otter Creek Coal Company. 
Zellar-McClellan & Co .... . 
Zellar-McClellan & Co ...... . 
Zellar-McClellan & Co ..•... 
Zellar-McClellan & Co .... 
Vandalia Coal Company .. 
Vandalia Coal Company ...... 
Parke County Coal Company .. 
Parke County Coal Company .. 
W. P. Harrison .............. . 
Clay County Coal Co .......... . 

KNOX COUNTY. 

Bicknell .. . 
Bicknell ... . 
Bicknell •... 
Bicknell ... . 
Vincennes .. . 
Bicknell ........ . 
Washington .... . 
Bicknell .... . 

PARKE COUNTY. 

Bridgeton .. . 
Brazil ...... . 
Brazil ...... . 
Mecca ...... . 
Chicago, Ill. 
Chicago, Ill. 
BraziL ... . 
Brazil.. .. 
Brazil ........................ . 
Brazil ...................... . 
Indianapolis, State Life Bldg .. . 
Indianapolis, State Life Bldg ... . 

Bicknell. 
Freeman. 
Knox. 
Lynn. 
Prospect Hill. 
Vandalia No. 40. 
Wheatland. 
Pine Knot. 

Bridgeton No. 1. 
Brazil No.9. 
Brazil No. 12. 
Mecca No. 3. 
Lyford No.1. 
Mary. 
Superior No. 1. 
Superior No.2. 

. .. Superior No.3. 
Superior No .5. 
Vandalia No. 316. 
Vandalia No. 317. 
Parke No. 10. Rosedale ..... 

Rosedale .. " . . . . . . . . . . .. Parke No. 11. 
Rockville .. . 0 ••••••••••• Harrison. 
Carbon .. . Whips 
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PERRY COUNTY. 

NAME OF CoMPANY. ADDRESS OF COMPANY. NAME OF MINE. 

Bergenroth Bros. . .......................... Troy............................. Troy. 

Muren Coal & Ice Co ....................... . 
D. Ingle Coal Co .... . 
D. Ingle Coal Co ...... . 
D. Ingle Coal Co ...... . 
Muren Coal & Ice Co. 
S. W. Little Coal Co ... . 
S. W. Little Coal Co ... . 
S. W. Little Coal Co .... . 
Patoka Valley Coal Co ... . 
Patoka Valley Coal Co ..... . 
Muncie Coal & Mining Co .. . 
Winslow Gas Coal Company. 
Winslow Gas Coal Company ... 

PIKE COUNTY. 

St. Louis, Mo ... . 
Oakland City .... . 
Oakland City ... . 
Oakland City .. 
St. Louis, Mo .. 
Evansville ... J' • •• 

Evansville ...... . 
Evansville ..... . 
Huntingburg ... . 
Huntingburg ... . 
Muncie ..... . 
Winslow •..... 
Winslow ••••. 

Aberdeen. 
Ayrshire No.3. 
Ayrshire No.4. 
Ayrshire No.5. 
Carbon. 
Rogers. 
Blackburn. 
Littles. 
Hartwell No. 1. 
Hartwell No.2. 
Petersburg. 
Winslow No.4. 
Winslow No.5. 

SULLIVAN COUNTY. 

Indiana Southern Coal Company .... . 
Indiana Southern Coal Company .... . 
Indinaa Southern Coal Company .... . 
Indiana Southern Coal Company. 
Indiana Southern Coal Company. 
Indiana Southern Coal Company. 
Sunflower Coal Company .•................... 
Consolidated Indiana Coal Co .•.. 
Consolidated Indiana Coal Co .. . 
Consolidated Indiana Coal Co ... . 
Consolidated Indiana Coal Co .. . 
Consolidated Indiana Coal Co .. 
Consolidated Indiana Coal Co •... 
Consolidated Indiana Coal Co •... 
Vandalia Coal Company ....... . 
West· Linton Coal Co .......... . 
Jackson Hill Coai Co ......... . 
Jackson Hill Coal Co ... . 
A. H. Whitsett Coal Co ..... . 
Sullivan County Coal Co .... . 
Dering Coal Company ..... . 
Dering Coal Company ... . 
Dering Coal Company .... . 
Southern Indiana Coal Co .. 
Southern Indiana Coal Co .. . 
Shirley Hill Coal Co ....................... . 
Shirley Hill Coal Co ....... . 
Shirley Hill Coal Co ......... . 
Hudson Coal Company ....... . 
Kettle Creek Coal Company .. . 
Peabody·A1wart Coal Co ..... . 
Diamond Coal & Mining Co .. . 
United Fourth Vein Coal Co .. . 
Clover Leaf Coal Co ...................... . 

Chicago, III., Old Colony Bldg ...... . 
Chicago, III., Old Colony Bldg ...... . 
Chicago, III., Old Colony Bldg ... . 
Chicago, Ill., Old Colony Bldg ... . 
Chicago, III., Old Colony Bldg .... . 
Chicago, III., Old Colony Bldg ... . 
Dugger .••...................... 
Chicago, III., Old Colony Bldg .••. 
Chicago, Ill., Old Colony Bldg .... . 
Chicago, III., Old Colony Bldg ... . 
Chicago, Ill., Old Colony Bldg ..... . 
Chicago, Ill., Old Colony Bldg .... . 
Chicago, Ill., Old Colony Bldg... . 
Chicago, III., Old Colony Bldg ... . 
Indianapolis ............... . 
Indianapolis ............... . 
Terre Haute, Opera Block .. 
Terre Haute, Opera Block. 
Shelburn .................... . 
Dugger ....................... . 
Chicago, IIl., Old Colony Bldg ... . 
Chicago, Ill., Old Colony Bldg ... . 
Chicago, Ill., Old Colony Bldg... " 
Chicago, Ill., Old Colony Bldg ..•.. 
Chicago, Ill., Old Colony Bldg ..•. 
Indianapolis, Terminal Bldg ... 
Indianapolis, Terminal Bldg .. 
Indianapolis, Terminal Bldg. 
Farmersburg ....... . 
Terre Haute .. 

Washington. 
Caledonia. 
Phrenix No.4. 
Cummins. 
Hocking •. 
Citizens. 
Sunflower. 
Consolidated No. 21,. 
Consolidated No. 26. 
Consolidated No. 28. 
Consolidated No. 30. 
Consolidated No. 32. 
Consolidated No. 33. 
Consolidated No. 34. 
Vandalia No. 10. 
West Linton. 
Jackson Hill No.2. 
Jackson Hill No.4. 
Keystone. 
Freeman. 
Dering No. 12. 
Dering No. 13. 
Dering No. 14. 
Semi·Block. 
Mammoth Vein. 
Shirley Hill No. 1. 
Shirley Hill No.2. 
Little Giant. 
Hudson. 
Pearl. 

Chicago, Ill .. . . ....... Reliance. 
Chicago, Ill .. . 
Linton ... . 

Hamilton. 
. . . . . . . . . .. Black Hawk. 

Dugger ... . Clover Leaf. 

VANDERBURGH COUNTY. 

Diamond Co.;\ Co 
D. Ingle Coal Co ..... . 
Sunnyside Coal Co ... . 
Crescent Coal Co ...... . 
Banner Coal Co ....... . 

Evansville .. . 
Evansville .. . 
Evansville. 
Evansville .. . 
Evansville .. . 

Diamond. 
Ingleside. 
Sunnyside. 
Unity. 
First Avenue. 
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VERMILLION COUNTY. 

NAME OF COMPANY. ADDRESS' OF COMPANY. NAME OF MINE. 

----------------------I--------------------I-~-------

Dering Coal Company .... . 
Dering Coal Company .... . 
Dering Coal Company ...................... . 
Dering Coal Company .... . 
Dering Coal Company ••.... 
Cayuga Brick & Coal Co .. . 
Clinton Coal Co ...................... . 

Chicago, Ill., Old Colony Bldg ...... . 
Chicago, Ill., Old Colony Bldg .•..... 
Chicago, Ill., Old Colony Bldg ...... . 
Chicago, Ill., Old Colony Bldg ...... . 
Chicago, Ill., Old Colony Bldg ...... . 
Cayuga ......................... . 
Clinton ............ . 

Clinton Coal Co ..... . Clinton ......... . 
Oak Hill Coal Co .. . Clinton ......... . 
Oak Hill Coal Co .. . Clinton •••.. 
Oak Hill Coal Co ................. . Clinton ............ . 
Oak Hill Coal Co .. . Clinton .......................... . 

VlGO COUNTY. 

Coal Bluff Mining Company. . . . . . ... 1 Terre Hau~ ..... . 
Coal Bluff Mining Company. . . . . .. Terre Haute .... . 
Coal Bluff Mining Company. Terre Haute ... . 
Coal Bluff Mining Company. . . . . . .. . ........ 1 Terre Haute .. . 
Lower Vein Coal Company. .. . . . ........ Terre Haule .. . 
Vandalia Coal Company. .. ... ......... ... Indianapolis ............... . 
Vandalia Coal Company .................... Indianapolis... . .............. .. 
Vandalia Coal Compan) .. . . .. Indi .. apoli •... 
Vandalia Coal Company... Indianapolis .. 
Vandalia Coal Company...... Indianapolis .. 
Miami Coal Company .... " .. Brazil. ... ..................... . 
Miami Coal Company. .. .. .. . Brazil .......................... .. 
Miami Coal Company. . . . . . . . . . . Brazil. .... . 
Parke County Coal Company... . Rosedale ... . 
Fauvre Coal Company. . . . . . . Indianapolis. 
Fauvre Coal Company. . . . . . . Indianapolis .... 
West Terre Haute Coal Co. W. Terre Haute .. 
Deep Vein Coal Company. Terre Haute ... . 
Vigo County Coal Co. . . .. Seeleyville .. . 
Indiana Southern Coal Co. . . Chicago, Ill. . 
Domestic Block Coal Co. . . . Kokomo .... 
Sugar Valley Coal Co. . . . West Terre Haute. 
Charles F. Keeler Coal Co. Chicago, Ill ...... . 
M. D. West Coal Co. . . . . Cloverland ...... . 
Grant Coal & Mining Co. . . Burnett ......... . 
Sugar Valley Coal Co. .. .... West Terre Haute. 

WARRICK COUNTY. 

Hall & Marsh •........ Chandler .... . 
Big Four Coal Company .... . 
J. W. Woolley Coal Co ..... . 
Chandler Coal Company ... . 
John Archibald Coal Co .... . 

Boonville .. . 
Boonville ... . 
Evansville .•................ 
Evansville ..... . 

Charles Menden Coal Co .... . Evansville ... . 
T. D. Scales Coal Co .•... 

Dering No.5. 
Dering No.6. 
Dering No.7. 
Dering No.8. 
Dering No. 15. 
Eureka. 
Crown Hill No.1. 
Crown Hill No.2. 
Oak Hill. 
Maple Valley. 
Buckeye No.2. 
Prince. 

Lawton. 
Plymouth No.1. 
Victor. 
Wabash. 
Lower Vein No.1. 
Vandalia No. 67. 
Vandalia No. 6S. 
Vandalia No. 69. 
Vandalia No. SO. 
Vandalia No. 82. 
Miami No.1. 
Miami No. 2. 
Miami No. 3. 
Parke No. 10. 
Fauvre No.1. 
Fauvre No.2. 
Larimer. 
Deep Vein. 
Ray No.2. 
Forrest. 
Domestic Block No.1. 

~~g:~::'ley No.1. 

Chicago No.6. 
Grant No.2. 
Sugar Valley. 

Air Line. 
Big Four. 
Big Vein No.3. 
Chandler. 
Star No.1. 
DeForest. 
Electric • 

Worsham Coal Company .. . 
Caladonia Coal Company .. . 

. ...... Newburg ... . 

. . . 'I Boonville ... . 

.. . .. Boonville .. .. 
. Star No.2. 
Dawson. 

Erie Canal Coal Company. 
Castle Garden Coal Company. 

.. ..... Boonville .. .. 
'1 Boonville ... . 

Erie Canal. 
Castle Garden. 



A PRELIMINARY LIST OF THE ARACHNIDA OF INDI­
ANAt WITH KEYS TO FAMILIES AND 

GENERA OF SPIDERS. 

By NATHAN BANKS. 

The material for this paper was largely gathered by W. S. 
Blatchley and assistants. Several years ago quite a number of 
specimens were sent me by Dr. 1\:1el. T. Cook, from Greencastle, 
Putnam County. Later Prof. W. J. Moenkhaus sent me some 
spiders from Huntingbug, Dubois County; and Mr. A. M. Banta 
has sent me several small collections from Indiana caves. To these 
gentlemen should be credited all material from the localities men­
tioned; but all other locality records are from the collections sent 
in by Mr. Blatchley. 

In these collections I have found 148 species of spiders and 27 
other Arachnida. Two of the spiders are new, and are described 
in this paper. The fauna as a whole is very similar to that of 
other parts of the northeastern United States; there are, however, 
minor differences. Some species very common, as Phidippt~s 
multicolor.. are very rare in the eastern states. Phalangida also 
appear to be more common than in the East. Such common east­
ern spiders as Misumena vatia and Oxyopes salticus, appear to be 
absent, while Cyclosa caudata appears from only one locality in 
two specimens. Where there are peculiar forms, they are of 
southern origin; that is, specieI'! which have spread up the Missis­
sippi Valley. 

Under each species I have given a reference to a description, not 
always, however, the original description. I have also prepared 
a synoptic table of the families and genera of Indiana spiders. 
and to make it understandable I have given a brief account of the 
structure of a spider. Spiders, like many other animals, can only 
be easily identified in the mature state; therefore one should not 
attempt to use the tables except on forms showing an exposed vulva 
in the female, or a developed palpus in the male. Spiders should 
be collected and preserved in small vials of about 80 per cent. 

alcohol. 

(715) 
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STRUCTURE OF A SPIDER.* 

The body of a spider is very plainly divided into two parts; 
the front part is called the cephalothorax, and the hind part the 
abdomen. Upon the cephalothorax are several grooves radiating 
from a central, or dorsal groove; the part of the cephalothorax 

f~ FIG. I.-a, mandible; b, eyes; c, pars cephalica; d, cephalothorax; e dorsal groove~ 
g, abdomen; i, spinnerets; k, claws 

between the anterior pair of the furrows is called the head. 
Upon this head are situated the eyes, usually eight in number. 
They are arranged in' two or more transverse rows. References 
to the eyes are in the form of abbreviations; A. E. for anterior 
eyes, P. E. for posterior eyes, S. E. for side eyes, M. E. for middle 
eyes, and various combinations, as P. M. E., posterior middle eyes, 
etc. In many spiders the eyes are of two colors, dark and light, 
the dark eyes for use by day, and the pale eyes for night use. Tlie 
arrangemellt of the eyes is of the utmost value in the classification 
of spiders. 

*The illustrations for this paper are from an article published in the American Naturalist for 
May, 1905, entitled "Families and Genera of Araneida." They were kindly loalled by Gillll & CQ., 
Boston, Massachusetts. \ 
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The space between the front or lower eye-row and the front 
margin of the cephalothorax is called the clypeus. Attached just 
below the clypeus are the mandibles or falces. Each is of two 
parts, a large basal joint, and a smaller hook-like part, the fang. 
The mouth parts seen from below are a median piece, the lip or 
labium, and a piece each side, the maxillae. Each maxilla bears a 
jointed appendage, the palpus. In the female the pal pus is always 

FIG. 2.-a, fang; b, mandible; c, maxilla; d, palpus; e, lip; g, sternum; it pedicel; 
k. epigastric plate; n, epigynum; 0, rima ventralis; T, spinnerets; 8, coxa; t, 
femur; tt, patella; w, tibia; x, metatarsus; y, tarsus; 1, leg I; 2, leg II. 

simple, but in the male, when fully mature, the last joint IS en­
larged, concave within, and· furnished with a number of more or 
less eorneus and curved pieces, which serve as accessory sexual or­
gans. The shape of these male palpi is of great use in the identifi­
cation of species. 

The sternum is the ventral plate of the cephalothorax; it is sur­
rounded by eight legs. The legs are numbered from before back­
ward as follows: I, II, III, IV. Each leg consists of seven parts 
or joints; each jomt from the basal outward is known as follows: 
coxa, trochanter, femur, patella, tibia, metatarsus, tarsus. At the 
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tip of the tarsus are two claws; sometimes there is a third claw, 
or a brush of hair between and beneath the paired claws. In a few 

FIG. a.-Tarsi with two claws and brush. and with three claws. 

groups there are specialized branched hairs at the tip of the tarsus 
which act as accessory claws. Sometimes there is a brush of hairs 
along the lower side of the tarsus or metatarsus; this is the s~op­
ula. Sometimes there is a row of serrate bristles under tarsus 
IV ; this is called a comb. 

The abdomen is joined to the cephalothorax by a slender pedicel. 
At or near the tip of the abdomen are the spinning organs or 
spinnerets, three pairs of them. In some forms one pair is very 
plainly two-jointed. At the base of the lower pair there is some­
times a transverse surface provided with spinning tubes similar 
to those on the spinnerets; this surface is known as the cribellum. 
Complementary to the cribellum in function is a row of stiff hairs 
on each posterior metatarsus, known as the calamistrum. Near 

FIG. 4.--cribellum. FIG. 4a.--Calamistrum. 

the base of the abdominal venter is a transverse slit on each side, 
these are the lung-slits; in some spiders there are two pairs of these 
slits. Between these lung-slits is the genital opening; in the fe­
male it is conspicious and is known as the epigyrum or vulva. A 
female spider is not mature till this is exposed. 
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'l'ABLE FOR li'AMILIES OF INDIANA SPIDERS. 

1. TW"o pairs of lung-slits on venter of abdomen; fangs of mandibles 
moving vertically, parallel to each other .............. Tlteraphosidw 

But one pair of lung-slits on venter of abdomen; fangs of madibles 
moving more horizontally toward each other ..................... 2 

2. With but six eyes; third pair of legs directed forward ..... Dysderidae 
With eight eyes; third pair of legs directed outward or backward .... 3 

3. Eyes always in three transverse rows; eyes of second row extremely 
small, and. middle eyes of first row very much larger than other 
eyes; clypeus always vertical; legs rather short; jumping . 
spiders ....•............................................ Attidae 

Eyes in two or three transverse rows; when in three rows, then mid­
dle eyes of first row are not greatly larger than other eyes, and 
those of second row not greatly smaller than other eyes ........... .4 

4. Each tarsus with three claws; legs never laterigrade; spiders mak-
ing webs .................................. · ... ················8 

Each tarsus with but two claws, never spinning webs;. S. E. rarely 
contiguous ..............................................•...... 5 

5. P. M. E. large, closer to the small A. S. Eo than the latter are to the 
A. M. E., which are also small; cephalothorax not flattened. 

Otenidae 
P. M. E. not as close to A. S. FJ. aiS latter are to A. M. E., or if so, 

then eyes of nearly equal size .................................. · 6 
G. P. M. E; black; legs I and II laterigrade, that is, articulated so that 

the anterior surface is directed upward; second pair of legs nearly 
always as long as the fourth; cephalothorax broad, and rather flat-
tened ................................................ 'l'homisidae 

P. M. E. pale, only A. 1\1. E. dark colored; legs I and II not lateri-
grade; leg II often shorter than IV .............................. 7 

7. Lower spinnerets distinctly separated, rather long and prominent; 
maxillae with an obliquely transvere furrow or groove; abdomen 
often. depressed ........................................ Drassidae 

FIG. 5.-Drassidre; face, cephalothorax, mouthparts, and spinnerets. 

Lower spinnerets contiguous; maxillae usually without the furrow, its 
outer side convex; abdomen more often cylindrical .... Olubionidae 
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8. Eyes in two transverse rows, more or less curved; no scopula to tarsi; 
P. S. E. never much larger than eyes of front row ................ 9 

FIG. 6.-Clubionidre; face, cephalothorax, mouthparta and spinnereta. 

Eyes usually in three rows; when in two rows, the P. S. E. are much 
larger than eyes of the front row, or tarsi are scopulate .......... 15 

9. Legs I and II long, with rows of two kinds of spines, one long, the 
other in between, very short and curved .............. Mimetidae 

No such spine arrangement on the legs ............................ 10 
10. Upper spinnerets long and two-jointed; the. A. M. E. only dark 

colored .............................................. Agalenidae 

FIG. 7 -Venter of Anyphrena. 

w 
~ ~ 

FIG. 8.-Agalenidre; face, cephalothorax and spinnereta. 

Upper spinnerets not long and two-jointed; often other eyes than 
A. M. E. dark colored; S. E. often contiguous .................... 11 

11. Female with cribellum; male with mandibles concave in front and 
bowed on outside, or else geniculate at base; making irregular 
webs ................................................ Dictynidae 

}j'emale without cribellum; male without such mandibles ........... 12 
12. A comb on hind tarsus; legs usually without spines; abdomen often 

globose; maxillae inclined over the tip; clypeus as high as eye-
area ................................................. Theridiidae 

No such comb on tarsus IV; maxillae usually less inclined over lip; 
spines often present on legs .................................... 13 

13. At base of mandibles on outer side is a striate or roughened area; 
clypeus higher than eye-area; no accessory claws to tarsi; male pal­
pal organ with a tarsal hook; making irregular webs .... Linyphiidae 

At base of mandibles on outer side there is no such striate area, but 
usually a smooth boss; clypeus not as high as eye-area; accessory 
claws at tip of tarsi; making. orb-webs ......................... 14 
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14. Mandibles large, strongly divergent; abdomen and legs more or less 
elongate .......................................... Tetragnathidae 

Mandibles smaller, not strongly divergent. ................ . Epeiridae 
15. Eyes in three rows, those of anterior row very much smaller than 

the others; clypeus nearly vertical; no spur at tip of tibia of male . , 
pal pus ................................................ Lycosidae 

Eyes in two curved rows; those of anterior row not so much smaller 
than the others; clypeus sloping; a spur at tip of tibia of male 
palpus ................................................ Pisauridae 

KEY TO GENERA OF ABOVE ]<'AMILIES OF SPIDERS.* 

Family THERAPHOSIDAE. 
Sub-familY. 

1. Palpus arising from the outer basal side of the maxillae .... . Atypinae 
2. Palpus arising from near or at tip of maxillae .......... Theraphosinae 

Sub-family ATYPINAE. 

We have but one genus, A.tYPU8, which is rare in the eastern states, 
with apparently two species. They live in silken tubes which extend some 
distance above the ground. , 

.I!'amily DYSDERIDAE. 
Genera. 

1. Leg III directed backward; spines on sides of tibiae IV; tarsi scarcely 
one-fourth the length of metatarsi; no spines under meta-
tarsi I................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Dysdera 

Leg III directed forward; no spines on sides of tibiae IV; tarsi fully 
one-third the length of metatarsi; spines under metatarsi I. ....... 2 

2. The M. E. rather closer to A. S. E. than to P. S. E .......... Segestria 
The M. E. closer to P. S. E. than to A. S. E .................. Ariadne 

lmmily DRASSIDAE. 

1. Mandibles with a plate or lobe on under side behind the fang; pos­
terior eye-row plainly recurved ......•......................... 2 

Mandibles without such plate, only one or two teeth; posterior eye-
row often procurved or straight, rarely a little recurved ........... 3 

2. Posterior eye-row broader than anterior row; P. S. E. not much larger 
than P. M. E.; head broad ............................... Gnaphosa 

Posterior eye-row not broader than anterior row; P. S. E. plainly 
larger than P. M. E.; head narrow ...................... Callilepis 

3. No dorsal groove; posterior eye-row slightly recurved; cephalothorax 
reddish yellow ......................................... Sergiolus 

Dorsal groove present; posterior 'eye-row rarely recurved .......... .4 

*Those genera whose names are printed in italics are represented in the list of spiders taken in Indiana, 
or are doubtless represented in tbe State but have not as yet been taken. 

[46] 
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4. P. M. E. much nearer to P. S. E. than to each other; cephalothorax 
and abdomen bivittate .................................... Cesonia 

P. M. E. as near each other as to P. S. Eo, or at least, abdomen not 
bivittate •...................................................... 5 

5. upper !ij)innerets plainly two'jointed, and longer than the lower pair; 
large dark-colored species; tarsi and metatarsi I, II and III heavily 
scopulate .............................................. Teminius 

Upper spinnerets not plainly two-jointed and not longer than lower 
pair ....................... , ................................... 6 

6. Posterior eye-row slightly recurved; P. M. E. widely separate; no 
spine above on base of tibia III and IV .........................• 7 

Posterior eye-row straight or procurved ............................ 8 
7. Posterior eye-row plainly broader than anterior row; P. S. E. barely, 

if any, larger than P. M. E.; S. E. more than diameter apart 
Pcecilochroa 

Posterior eye-row barely longer than anterior row; P. S. E. much 
larger than P. M. E.; S. E. not diameter apart; smaller spiders 

Eilica 
8. Posterior eye-row plainly procurved, P. M. E. oval. ................ 9 

Posterior eye-row little if at all procurved, and usually barely longer 
than anterior row ...•......................................... 11 

9. Posterior barely longer than anterior row; P. M. E. approximate and 
larger than P. S. E ................................ Megamyrmecion 

Posterior row plainly longer than anterior row; P. M. E. rather widely 
separate ......................................... , ............ 10 

10. Two spines above on tibia III and IV ..................... Drassodes 
No spines above on tibiae III and IV ....................... . Drassus 

11. P. M. E. large, oval, contiguous or nearly so; no spine above. on base 
of tibiae III and IV; usually with but one or two spines below 
tibia 1. .................................................... Zelotes 

P. M. E. smaller, nearly round, and plainly separate; a spine above 
on base of tibiae III and IV; usually four' to six spines below 
tibia 1. ............................................... Herpyllus 

P. M. E. smaller, oval, well separated; no spines above on base of 
tibiae III and IV; ten spines below on tibia I ........... Drassinella 

Family CLUBIONIDAE. 

1. On the venter there is a transverse furrow, remote from spinnerets, 
representing the openings of the posterior spiracles ............. 10 

No such furrow remote from spinnerets ........................... 2 
2. 'rwo rows of large spines under tibiae I and II, more than' two in 

each row .................................................... 11 
Not more than 2-2 spines under tibiae I and II, or else irregularly 

situate, and banded legs ........................................ 3 
3. MaxiIlre impressed with an oblique furrow, as in the Drassidre, no 

dorsal groove ........................................... . Mioaria 
J\IaxiIlre without furrow, convex; dorsal groove usually present .... .4 

4. Leg I plainly longer than IV; body and legs pale; spines on legs 
Ohiraoanthium. 

Leg I not longer than IV .......................................... 5 



KEY TO GENERA OF SPIDERS. 723 

5. No spines on legs, or only a few under tibia 1 ...................... 6 
Spines fairly numerous on legs ................................... 7 

6. Posterior eye-row strongly recurved ..................... . Trachelrts 
Posterior eye-row straight ...............................•. Meriola 

7. A. M. E. s~veral time!'; their diameter from clypeal margin; often a 
horny spot near base of abdomen; legs usually partIy dark 

Oastaniera 
A. M. E. scarcely diametel' from clypeal margin; no horny spot on 

abdomen, legs never dark ...................................... 8 
8. Lip longer than wide; mandibles long; cephalothorax not mottled. 

Olubiona 
Lip broader than long; cephalothorax mottled with brown .......... 9 

G. Anterior eye-row procurved ................................ Agroeca 
Anterior eye-row recurved .................................. Hilke 

10. Thc furrow at or before middle of venter; A. M. E. equal to A. S. E. 
Anyphaena 

The furrow behind the middle of venter; A. M. E. smaller than 
A. S. E ................................................. Gavenna 

11. Sternum broad, prolonged betwecn hind COXffi; posterior eye-row not 
recurved, tibia I with five or six pairs of spines below . . Phrurolithus 

Sternum not prolonged between hind COXffi which are nearly contigu-
ous .......................................................... 12 

12. POEterior eye-row slightly procurved; five pairs of spines under tibia I 
Chemmis 

Posterior eye-row recurved .........................•............ 13 
13. But 3-3 spines under tibia I; two spines above on tibire III and IV 

Syspira 
At least 5-5 spines under ti bia I .................................. 14 

14. Eyes sub equal in size; anterior eye-row recurved ........ Liocranoides 
Eyes unequal in size; anterior eye-row not recurved ................ 15 

15. A. 1\1. E. smaller than A. S. K; posterior row weakly recurved 
Apostenus 

A. M. E. Jarger than A. S. E.; posterior eye-row strongly recurved 
Zora 

Family AGALENIDAE. 

1. Spinnerets arranged in one nearly straight transverse row ... . Hahnia 

FIG. 9.-Spinnerets of Hahnia. 

Spillnerets close together, in two rows ............................. 2 
2. But six eyes, the A. M. E. lacking ...................... Chorizomma 

With eight eyes ................................................. 3 
3. Both eye-rows very strongly procurved, so much so that the A. M. E. 

form a nearly straight line with the P. S. E.; cephalothorax nar-
row in front. ............................................ Agalena 

Both eye-rows not so strongly procurved .....•.................... .4 
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4. A. M. E. much larger than any other eyes; quadrangle of M. E. as 
broad below as above ....................................... . Oora8 

A. M. E. not larger than other eyes; quadrangle usually narrower in 
front .......................................................... 5 

5. upper spinnerets of but one joint and not longer than lower pair; pos­
terior eye-row straight or even a little recurved; tarsi I plainly more 
than one-half as long as metatarsus; mandibles geniculate at base 

OybaeU8 
Upper spinnerets of two joints and longer than lower pair ........... 6 

6. Basal spine on outer side under tibim I and II not reaching to next 
spine; larger spiders ............................................ 7 

Basal spine on outer side under tibire I and II reaches to next spine; 
smaller spiders ................................................ 8 

7. Mandibles plainly geniculate at base; legs less slender ....... . Ooelotes 
Mandibles not or barely geniculate at base; legs very slender. Tegenaria 

8. P. M. E. situated fully their diameter apart. .............. . Oicurina 
P. M. E. less than diameter npnrt, nnd closer to the S. E .... Cryphoeca 

};~amily DICTYNIDAE. 

FIG. 1O.-Dictynidre; face and cephalothorax. 

1. Legs without spines; cribellum usually undivided in middle by a line .. 3 
Legs with spines; cribellum divided by a line; clypeus very low ..... 2 

2. Maxillre inclined over the lip; hind legs un spined ............ Titanoeca 
Maxillm straight; hind legs with spines .................. Amaurobiu8 

3. With but six eyes; colors pale ............................. Neophanes 
vVith eight eyes, but A. M. E. are sometimes very small. ........... .4 

4. Cribellum divided by a line in middle. " '" .................. Dictynina 
Cribellum undivided ............................................. 5 

5. A. 1\1. E. very minute ............. " ...................... '" ...... 6 
A. M. E. subequal to others ........................................ 7 

6. A. M. E. higher than A. S. E ............................. Dictyolathys 
A. M. E. between A. S. E .................................. Prodalia 

7. Lip one-third shorter than maxillre ........................... Lathys 
Lip nearly as long as maxillre ................................ Dictyna 

Family MIMETIDAE. 

Clypeus lower than ocular area; hind legs much shorter than front legs; 
lip much longer than broad ........................... .. Mimetu8 

Clypeus as high as ocular area; hind legs not much shorter than front 
legs; lip but little longer than broad ............................ Ero 
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Family THERIDIIDAE. 

FIG. ll.-Theridiidre; face and cephalothorax. 

1. Abdomen with hard skin and furnished with several humps; small 
species; sternum truncate behind ........................... Ulcsanis 
Abdomen without humps and skin soft. ........................... 2 

2. S. E. widely separate; posterior eye-row recurved ............... " .3 
S. E. contiguous or nearly so ..................................... .4 

3. Leg IV as long as I; abdomen rather fiat, and broad behind .. Epesinus 
Leg I longer than IV; abdomen globose ................ . Lathrodcctus 

4. P. M. E. fully four times their diameter apart; abdomen prolonged 
behind; leg IV about as long as 1. ..................... . Spintharus 

P. M. E. rarely over twice diameter apart .......................... 5 
5. A. M. E. larger than P. M. E. and much wider apart; clypeus rather 

high and concave; legs short, IV often as long as I; palpi thick in 
female ........................................................ 6 

A. M. E. rarely larger than P. M. E., if so then not wider apart ..... 7 
6. Abdomen pointed behind and somewhat fiat ............... . Euryopis 

Abdomen more globoi!e, broadly rounded behind ............ . Dipocna 
7. Cephalothorax with a transverse furrow in the middle; abdomen 

usually produced above behind, no chitinous pieces at base; leg I 
longer than IV ............................................. · ... 8 

Cephalothorax with only the ordinary dorsal groove or impression; 
abdomen not prolonged behind .................................. 9 

8. Abdomen very long and slender, vermiform ................ Ariamnes 
Abdomen much shorter ................................... Argyrodcs 

9. On that part of the abdomen that overhangs the cephalothorax there 
is a chitinous curved piece each side, in the female not prominent, 
in the male much more so (they form a stridulating organ) ; colulus 
present. Leg I usually but little longer than IV; femur I rarely 
more than one and one-fourth length of cephalothorax; leg IV usual-
ly longer than II ............................................. 10 

No such pieces on base of abdomen, colulus absent; leg I much longer 
than IV, which is often shorter than II; femur I usually one and 
one half to twice the length of cephalothorax ................... 17 

10. Sternum broadly truncate between COXle IV; small species . . Orustulina 
StenlUm pointed behind; COXle IV closer together .................. 11 

11. S. E. slightly, but distinctly separate, lower eye-row nearly straight; 
P. M. E. not large, and rather widely separate ....... . Lithyphantcs 

S. E. contiguous ............................................... 12 
12. P. M. E. plainly larger than A. M. E.; abdomen not black, with two 

yellow spots .................................................. 13 
P. M. E. not larger than A. M. E ................................. 14 
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13. Leg IV a little longer than I, all short ...•............ . Pedanostethus 
Leg IV plainly shorter than I, both long and slender ••...•.. Teutana 

14. A . .l\f. E. much larger than A. S. E.; leg I longer than IV ... Steatoda 
A. M. E. not larger than A. S. E ............•.................... 15 

15. Leg IV plainly longer than I; sternum granulate ............. . Asagena 
Leg I a trifle longer than IV ..................................... 16 

16. Femur I not one and one-fourth as long as cephalothorax; abdomen 
rather depressed .............•.................... . Enoplognatha 

Femur I nearly twice as long as cephalothorax; abdomen more slender, 
and in male, constricted near middle .................... Coleosoma 

17. Sternum truncate between hind coxro; tarsal claws with few or no 
teeth; leg I not much longer than IV ........................... 18 

Sternnm pointed behind; hind coxro more approximate; tarsal claws 
pectinate; abdomen usually globose; leg I often much longer 
than IV ...................................................... 23 

18. No shields or sigillro on the abdomen ............................ 19 
Shields or sigilhe on abdomen .................................... 21 

H). Abdomen globoEe; cephalothorax short and high, narrow in front .. 20 
Abdomen elongate; cephalothorax broad in front; legs banded 

Ceratinops 
20. 'l'ibia I not as long as cephalothorax; cephalothorax very broad; male 

~y~s elevated ...................................... Microdipoena 
Tibia I long(·,r thall cepllalothm'ax, which is more elongate than pre-

ceding ................................................ Mysmena 
21. Abdomen with shield across base ........................... Idionella 

22. 

23. 

Shield not across base .......................................... 22 
Abdomen of both Eexes with dorsal shield; male with horn from eye-

region; no stiff bristles under femur I ................. . Histiagonia 
Abdomen of female without dorsal shield, only sigiIJro; male without 

frontal horn; a row of stiff bristles under femur I .... Ancylorrhanis 
Anterior eye-row procurved; tibia of male palpus large; female with 

abdomen swollen in middle each side ..................... Theridula 
Anterior eye-row straight or recurved; tibia of male palpus not en-

larged; female not with swollen sides .................. Theridium 

l!~amily LINYPHIIDAE. 

1. Cave spiders; no claw at tip of palpus of female ................... 2 
~ot cave spiders ................................................ 4 

2. Without eyes; sternum broad ............................ . Antrobia 
With eyes ..................................................... 3 

3. P . .l\f. E. about as close to P. S. E. as to each other; A. M. E. barely 
diameter apart ....................................... . Phanetta 

P. M. E. much closer to each other than to P. S. E.; A. M. E. several 
diameters apart ....... ; ......................... Troglohyphantes 

4. No claw to tarsus of female palpus; epigynum without a finger or 
hook; male palpus with a tibial apophysis, usually but one spine 
above on tibia IV ............................. , ... (Erigoninro) 16 

A claw to palpus in female; epigynum with a finger or hook; male 
palpus without a tibial apophysis, although sometimes enlarged or 
a tooth at tip; usually two spines or erect bristles above on tibia IV 

(Linyphinre) 5 



KEY TO GENERA OF SPIDERS. 727 

5. Legs without spines; mandibles long, and their lower anterior border 
provided with several long, slender teeth; A.M. E. larger than P. 
M. E. . ................................................ Tapinopa 

Legs with at least a few spines, or not agreeing with above .......... 6 
6. Mandibles long, slender, divergent, in front with 3 pairs of long spines, 

abdomen depressed and rather broad; P. M. E. less than diameter 
apart ................................................ Drapetisca 

Mandibles without the 3 pairs of spines in front ................... 7 
7. 'l'ibire without lateral spines; metatarsus I not longer than tibia I; 

usually small spiders .............•.•.......................... 8 
'l'ibire with lateral spines; metatarsus I usually as long as, often 

longer than, tibia I; larger spitlers .•............................ 9 
8. Posterior eyes closer together; S. E. on slight tubercles; legs long and 

very slender .....................•.....•............. . Mioroneta 
Posterior eyes farther apart; S .. E. not on tubercles; legs less slender 

Tmetious 
9. P. M. ill. plainly closer to P. S. E. than to each other, and larger than 

S. E.; femora with few if any spines ..................•.. Neriene 
P. M. E. not closer'to P. S. E. than to each other .................. 10 

10. No spines on metatarsi; P. M. E. rather close together .. Bathyphantes 
Spines on metatarsi, at least one .................................. 11 

11. P. M. ill. very much larger than S. ill., two or three times larger, about 
one diameter apart, and as far from very small S. E., which are no 
larger than A. M. E.; abdomen slender ............... . LinyphieUa 

P. M. ill. not much larger than other eyes ......................... 12 
12. P. M. ill. at least two diameter!> apart. or else plainly farther from 

S. ill. than from each other; quadrangle of M. E. plainly wider above 
than below ............................................ Linyphia 

P. M. ill. scarcely more than diameter apart, and about as close to P. 
S. E ......................................................... 13 

13. All femora with some distinct spines ........................... 14 
All femora not with distinct spines ............................... 15 

14. Tarsus I two-thirds of metatarsus I; quadrangle of M. E. rather nar-
rower below ....................................... . Bolyphantes 

Tarsus I only one-half of metatarsus I; quadrangle of M. ill. as wide 
below as above ..................•....................... Labulla 

15. Abdomen high and broad at base, tapering to a point behind 
Lepthyphantes 

Abdomen elliptical or even broader beyond middle, not tapering be-
hind ................................................ . F'rontinella 

16. Tarsus I only about one-half as long as metatarsus I, male with 
lobate head .......................................... Hypselistes 

'l'arsus I two-thirds or more of length of the meta tarsus I. ........ 17 
17.* Dorsum of male abdomen with a corneous shield; often present also 

in fema,le [ ..................................................... 18 
Dorsum of abdomen in both sexes without shield .................. 20 

1'8.-, SterJ?ull1 br~adlY tl'uncate and slightly concave behind between hind 
coxm; usually some corneous pieces on venter; tarsi I but little 

. silOrter than metatarsi 1. .............................. OeratineUa 

*Ili.ybnd this the table is based on males, although females will frequently run to proper place. 
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Sternum less broad and somewhat convex behind between hind coxre; 
no corneous pieces on venter ................................... 19 

19. Tarsi I plainly shorter than metatarsi; no hole in side of male head; 
P. M. E. but little higher than A. M. E .............. Exechophysis 

Tarsi I about as long as metatarsi; a hole in side of head of male; 
P. M. E. much higher than A. M. E ................ Lophocarenum 

20. Head of male with a horn from middle of eye-region; sternum rather 
elongate; posterior eye-row strongly procurved ........ Oornicularia 

Head of male without such horn; sternum often broad, triangular ... 21 
21. Head of male plainly lobed, or at least with a hole in side behind 

S. E ......................................................... 22 
Head of male not lobed, nor with a hole in side .................. 26 

22. Metatarsus I of male swollen in middle ..............•... Caracladus 
Metatarsus I normal. ........................................... 23 

23. Male with two large and two small tufts of bristles in middle of eye-
region; posterior eye-row very strongly procurved ...... Panamonops 

Male without such tufts; posterior eye-row but little procurved .... 24 
24. P. M. E. situate upon top of lobe of male .......................... 25 

Lobe of male not bearing eyes .............. , ........... Dismodicus 
25. Sternum broad, triangular ............................ Diplocephalu8 

~ 1\ 
\ I ) 11 

FIG. 11a -cephalothorax of Cornicularia FIG. llb.-Cephalothorax of Diplocephalus. 

Sternum more slender .................................. Walckenrera 
26. Male having a horn from middle of clypeus ............... Delorrhipis 

Male without such horn ........................................ 27 
27. Male palpus with enlarged femur; head of male elevated; posterior 

eye-row slightly recurved; legs slender .................. Gonatium 
Male palpus with femur normal. ................................. 28 

28. A projection below at tip of tibia of male palpus; sides of cephalo­
thorax often with teeth; posterior eye-row slightly recurved . . Erigone 

No such projection to tibia of male palpus ........................ 29 
29. S. E. situate on a slight elevation, making head broad in front; ster­

num rather broadly truncate behind between hind coxre; tibia I 
shorter than the cephalothorax ................................ 30 

S. E. not on elevation; sternum narrowly, if at all, produced between 
hind coxre .................................................... 31 

30. Two rows of spines under metatarsus IV; female with large lateral 
spines under tibire and metatarsi I and II ..................... Maso 

No rows of spines under metatarsus IV, nor under tibire and metatarsi 
I and II .................................•......... Oeratinopsis 

31. Tibia I longer than cephalothorax; legs very slender; sternum nar­
rowly truncate between hind coxre; head of male elevated .. Notionella 

Tibia I shorter than cepnalothorax ................. ;; .' ........... 32 
32. ']'wo rows of spines under tibire and metatarsi I and II ...... SatiIatlas 

No such spines under these joints ............................... 33 
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33. P. M. E. closer to each other than to P. S. E.; a hump behind eye-
region in male .................................... Grammonota 

Eyes of posterior row about equidistant; no hump behind eye-region ... 34 
34. Distance between eyes of posterior row not much greater than diame-

ter of an eye ................................................. 35 
Distance between eyes of posterior row more than two diameters of an 

eye ............................................. Acartauchenius 
35.' Head of male elevated .......................... ······.······ Tiso 

Head of male not elevated .............................. Gonglydium 

lJ'amily TETRAGNATHIDAE. 

1. Abdomen with a transverse ventral furrow near middle; abdomen not 
twice as long as broad ............................... Glenognatha 

Abdomen without such furrow ................................. ··· 2 
2. Abdomen not twice (or barely) as 10llg as broad, not much longer than 

cephalothorax ...................................... . Pachygnatha 
Abdomen three or four times as long as broad ...................... 3 

3. S. E. as close or closer than 1\1. E ....................... Tetragnatha 

~ 
00 

\ 
'. , .' .. 

FIG. 12.-Cephalothorax of Tetragnatha. 

S. E. farther apart than M. E .................................... .4 
'4. Abdomen projecting beyond spinnerets in a tail. ............. , .Eucta 

Abdomen not projecting beyond spinnerets in a distinct tail. .Eugnatha 

Family EPEIRIDAE. 

crJ W 
FIG. la-Epeiridre; cephalothorax, face and spinneret •. 

1. Abdomen with a horny Shield, or at least with sigilla:); leg IV longer 
than 1. ......................................................... 2 

Abdomen without shield or sigilla:); leg IV shorter than 1. ........ .4 
2. Spinnerets enclosed at base by a horny ring; abdomen with spines ... 3 

Spinnerets not endosed by horny ring; abdomen without spines 
Cercidia 

3. Cephalothorax as broad as long; abdomen broader than Ilong 
Gasteracantha 

Cephalothorax and abdomen longer than broad ........... . Acro8oma 
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4. Cephalothorax bearing spines or tubercles ................. . Ordgariu8 

Cephalothorax without spines or tubercles .......................... 5 
5. Posterior eye-row strongly procurved; metatarsus plus tarsus I plainly 

longer than tibia plus patella r; cephalothorax rather flat ......... 6 
Posterior eye-row barely, if at all, procurved ...................... 7 

6. A. M. E. nearer to each other than to A. S. E., large species . . Argiope 
A. M. Eo as near to A. S. E. as to each other; small species ...... Gea 

7. All metatarsi longer than tibia plus patella; abdomen subcylindric; 
maxillre longer than broad; S. FJ. scparate by fully two diameters; 
legs often with bands of erect hair ........................ Nephila 

Metatarsi shorter than tibia plus patella, rarely equal in fore legs; 
when so, then max ilIt"!:' shorter than broad; S. E. approximate, and no 
bands of erect hair on legs .......... , ......... , ......... , ....... 8 

8. Hind femora with a fringe of curved hairs at base; abdomen subcylin­
dric; S. E. approximate; P. M. E. only about twice as far from P. S. 
K as from each other; legs very slender and with only a few slender 
spines ................................................ . Leucaugc 

Hind femora without such fringe of erect, curving hairs at base ..... 9 
9. Cephalothorax much elevated behind, sloping forward to eye-region .10 

Cephalothorax not prominently elevated behind .................... 11 
10. Legs with long spines; P. M. E. less than diameter apart; no tuber-

cles on abdomen ............. .' ........................ . Mangora 
Legs without spines, or very weak ones; P. M. E. fully two diameters 

apart; abdomen with tubercles .......................... Carepalxis 
11. Abdomen with a median hump or cone at base, as well as lateral pro-

jections; sternum rather long; clypeus high .............. . Plcctana 
Abdomen without median together with lateral projections ......... 12 

12. S. E. separated by fully diameter and on separate tubercles ......... 13 
S. E. contiguous or nearly so, at least upon the same eminence ...... 14 

13. P. M. E. small and close together; mandibles slender .... Dolichognatha 
P. M. E. eflual to others and widely separate .................. AziJia 

14. P. M. E. scarcely more than one and a half diameter apart, and as 
close to the P. S. E. as to each other; S. E. Slightly separate; all eyes 
subequal in size; epigynum without a finger ...................... 15 

P. lH. E. much closer to each other than to P. S. E ................. 18 
15. Tarsus IV with many serrated bristles beneath; small spider with 

globose abdomen ................................... Theridio8oma 
'I'arsus IV without serrate bristles beneath; larger species; abdomen 

not globose ................................. , .................. 16 
16. Maxillre twice as long as hroad: mandibles long and slender; ab-

domen convex above ................. , ...................... . Meta 
Maxillre not twice as long as broad ............................... 17 

17. Abdomen elliptical, rather depressed, without humps at base ... . Zilla 
Abdomen subcylindric, with two small humps at base ......... Hentzia 

18. No spines above on tibire I and II ................................ 19 
With some spines, at least one, above on tibire I and II. " ......... 20 

19. Abdomen with spines or humps; cephalothorax broad and tumid in 
front ................................................ Wagnerian a 

Abdomen without spines or humps ......................... Metazygia 



20. 

21. 

22. 
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Legs very slender, especially leg I, almost destitnte of spines; cephalo­
thorax very slender; posterior eye-row strongly recurved ... . Acacesia 

Legs less slender and with a number of distinct spines, or else the pos-
terior eye-row not strongly recurved ............................ 21 

Abdomen pointed at base, elongate, sternum one and one half longer 
than broad; P. M. E. scarcely diameter apart .............. . Larinia 

Abdomen not pointed in middle at base ........................... 22 
Abdomen as high oehind middle as at oase, and elliptical in outline or 

broader behind middle; P. M. E. about diameter apart; epigynum 
without finger; small species, with short legs ............... Binga 

Abdomen highest toward base, and usually broadest near base ...•. 23 
Cephalothorax with a broad transverse furrow (at least in female) ; 

abdomen usually prolonged above behind; A. S. E. never twice as far 
from A. M. 11J. as latter from each other; quadrangle of M. E. plainly 
wider below than above; legFi more hairy ................. . Oyclosa 

Cephalothorax without such furrow; abdomen rarely prolonged above 
behind; le~s more spiny ................................... Epeira 

l!~amil.v THOMTSIlJAE. 

1. LegE: III and IV not or scarcely shorter than legs I and II; tarsi I and 
II scopulnte (at least in femnles) ; hairs of body usually branched, 

. prone not erect ................................ (Philodrominre) 2 
Legs .III and IV mnch smaller than I and II; tarsi I and II not 

scopulate; hairs of oody, simple, scattered, and erect. . (Misumeninre) 7 
2. Leg II very much longer than I; posterior eye-row almost straight; 

cephalothorax broad ........................................ . Ebo 

~ U:; 
FIG. 14.-Thomisidre; face, cephalothorax and spinneret.. 

. 

Leg II but little longer than I; posterior eye-row very plainly re-
curved ........................................•...•...•......• 3 

3. Five pairs of spines under tibire I and II; P. M. E. nearer to P. S. E. 
than to eaeh otller ................................ Philodromoides 

Less than 5-5 spines under tibire I and II ......................•. .4 
4. P. M. E. farther apart than from P. S. E.; abdomen not very slender; 

leg IV shorter than leg I. ........................... . Philodromus 
P. M. E. not nearer P. S. E. than to each other, or if barely so then 

leg IV is longer than I. ...... : .................................. u 

• 
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5. P. M. E. much nearer to each other than to P. S. E.; abdomen long 
and slender; leg IV longer than I .......................... Tibellu8 

P. M. E. about as near P. S. E. as to each other .................... 6 
6. Leg IV shorter than leg I. ........................ " .. . Apollophanes 

Leg IV longer than leg 1. .................... " ........... Thanatus 
7. Legs I and II with spines only under tibire and metatarsi, at most with 

one or two very minute ones elsewhere ......... ' ...•............ 8 
Legs I and II with distinct spines elsewhere ...................... 10 

8. Abdomen furnished behind with two prominent conical projec-
tions .................................................. Thomisus 

Abdomen without two projections behind .......................... 9 
9. A ridge between eye-rows ................................ Runcinia 

No ridge between eye-rows ............................... Misumena 
10. Abdomen high and pointed behind; clypeus sloping; tubercle at P. S. E. 

much larger than at A. S. E ............................... Tmarus 
Abdomen broadly rounded behind; clypeus more vertical; tubercles of 

S. E. subequal in size .......................................... 11 
11. Cephalothorax very flat; dark colored species ............ Goriarachne 

Cephalothorax moderately high .................................. 12 
12. Abdomen, cephalothorax, and legs pale whitish or yellowish, but little 

marked except bands on legs of males ................. . Misumes8u8 
Abdomen, or cephalothorax and legs, dark, or heavily marked with 

dark ......................................................... 13 
13. Quadrangle of M. E. higher than broad; tibire I and II with 2-2 

spines .................................................. Ozyptila 
Quadrangle of ]\f. E. not higher than broad ........................ 14 

14. Eyes of lower row equidistant; A. M. E. larger than P. M. E.; tibire 
I and II with 3-3 spines .................................. Synrema 

A. M. E. nearer to A. S. E. than to each other, and not larger than 
P. lVI. E.; tibire I and II with 4-4 or 5-5 spines ............. . Xystwus 

Family PISAURID.<E. 

Anterior eye-row recurved; quadrangle of lVI. E. broader behind than 
high; clypeus about as high as quadrangle of lVI. E ....... . Dolomedes 

Anterior eye-row straight; quadrangle of M. E. not broader behind 
than high; clypeus not as high as quadrangle of M. E .... Pisaurina 

FlO. 15.-c.phalothorax of Pisaurina. 
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Family LYCOSIDlE. 

FIG. 16.-Lycosidre; face, cephalothorax and spinnerets. 

1. Tibhe III and IV with a stout spine at base above ................. .4 
Tibire III and IV without spine at base above, although there may be 

one near middle above .......................................... 2 
2. No spines above on tibim III and IV; long hair above on these joints, 

head large and high .................................... Geolycosa 
A spine near middle above on tibire III and IV .................... 3 

3. Upper spinnerets not longer than lower; anterior eye-row not wider 
than the second ......................................... Trochosa 

Upper spinnerets longer than lower; anterior eye-row wider than sec-
ond row; tarsi heavily scopulate .......................... Sosippus 

4. Cephalic region with a wedge-shaped mark, containing a central 
stripe; posterior spinnerets longer than others; eyes of second row 
scarcely their diameter apart, small species ....•............ . Pirata 

No such mark on cephalic region; spinnerets subequal in length ...... 5 
5. Tibia I with 4-4 imbricated spines, the basal ones reaching beyond base 

of second ones beyond; very small species; eyes of second row not 
their diameter apart ....................................... Trabea 

Basal spines on tibia I not reaching beyond base of the third pair, 
usually but 3-3 spines below ..................................... 6 

6. Cephalothorax without median mark of any kind; spines under tibia 
I very short, 3-3 ........................................ . Allocosa 

Cephalothorax with a paler median stripe or mark .............. , ... 7 
7. Head witlt sloping sideE; eyes of second row usually scarcely diameter 

apart; usually 3-3 short spines under tibia I, the basal pair rarely 
reaching next pair; lip longer than broad; larger spiders ... . Lycosa 

Head with more vertical sides; eyes of second row more than diameter 
apart; 3-3 long spines under tibia I, the basal pair usually reaching 
next pair; lip not longer than broad; smaller spiders ....... . Pardosa 

E'amily CTENIDlE. 

A. S. E. nearer to A. M. E. than to either P. S. E. or P. M. E ... Titiotus 
A. S. E. nearer to P. M. E. or to P. S. E. than to A. M. E ...... Otenus 
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I!'amily ATTID.tE. 

ffi 
\W 

FIG. 17.-At'.dre; face, cephalothomx 
and ~pinnerJts. 

FIG. 18.-Attidre; two types of spine-arrangement 
under tibia 1. 

1. Abdomen more or less constricted; cephalothorax usually constricted; 
pedicel distinctly chitinized ...................................... 2 

Neither cephalothorax nor abdomen constricted; pedicel soft ......... 4 
2. Leg I plainly thicker than the other legs; cephalothorax only slightly 

constricted .......................................... . Peckharnia 
Leg I as slender as others ............... '" '" .................... 3 

3. Cephalothorax and abdomen very strongly constricted; apical joints M 
female pal pus slender ............................... . Synernosyna 

Cephalothorax and abdomen but little constricted; apical joints of 
female palpus enlarged .............................. Myrmarachne 

4. Eyes in four rows; pale green spiders .................... Lyssomanes 
Eyes in three rows ............................................... 5 

5. No spines under tibia I, or at most with one or two slilUll ones ....... G 
Several spines under tibia 1. ..................................... 9 

6. Cephalic part very long, reaching almost to base of abdomen; leg I 
plainly thickened ...................................... H o1l1alattus 

Cephalothorax slopes from before middle to base .................... 7 
7. Leg I plainly heavier than others .................................. 8 

Leg I slender, as the others ......... " .................... . Salticus 
8. No spines on hind legs .•..•............................ , .Admestina 

A few distinct spines on hind legs ....................... Eremattus 
9. Leg III as long as or longer than IV, at least in males; usually spines 

on sides of patellre III and IV; coxre I separate by more than width 
of lip; 2-2 or 3-3 spines under tibia I; legs usually quite hairy ..... 30 

Leg III plainly shorter than IV ...................•.............. 10 
10. Ocular area occupying fully one half of the cephalothorax, the dorsal 

eyes situated at its greatest width, and projecting laterally. Zygoballus 
Ocular area occupying less than one half of the cephalothorax; or if 

so, then the cephalothorax is not plainlJ' broader at dorsal eyes than 
elsewhere .•.................................................. 11 

11. Tibia I with 4-4 spines below (or less), the basal one of inner series is 
nearer to base than the first third of tibial length ................. 12 

Tibia I with 3-3 spines (or less), the basal one of inner series situate 
one third of tibial length (or greater distance) from base; coxre I 
usually widely separate ........................................ 22 
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12.: Metatarsus IV heavily spined near base and middle, both below and 
on sides; cephalothorax never very low, nor very broad; usually 
spines on patell::e III and IY .................................... 17 

Metatarsus IV spined only at tip, or with one or two weak spines on 
sides; never a basal and middle circle of spines .................. 13 

13. Cox::e I approximate; leg I plainly thickened; sternum usually long; 
usually large species ......................•.................... 15 

Cox::e I widely separate; leg I barely thickened; sternum short; very 
small species, with a narrow cephalothorax ...................... 14 

14. Ocular area occupying nearly one half of cephalothorax; as wide in 
front as behind, dorsal eyes as large as laterals of first row; no 
spines below on tarsus IV ............ ' ....................... Neon 

Ocular area less than one half of cephalothorax, rather wider behind; 
dorsal eyes smaller than laterals of first row ~ spines below on tarsus 
IV ..................................................... Attidops 

15. Abdomen about four times as long as broad; tibia I with 4-4 spines 
below .................................................... Hyctia 

Abdomen much shorter ....................................•..... 16 
16. Eye-region occupying two-fifths of cephalothorax; the sternum nearly 

as broad as long, smaller species ................•......... Fuentes 
Eye-region occupies about one-third of cephalothorax; the sternum 

much longer than broad; larger species ................. . Marpissa 
17. Tibia I with 4-4 spines below .................................... 18 

Ti bia I with less than 4-4 spines below ............................ 19 
18. Ocular area Slightly narrower behind than in front; leg IV plainly 

longer than I .............................................. M a;via 
Ocular area barely narrower behind; leg I as long as IV ... . PlellJippU8 

19. Cephalothorax rather long; eye-area occupying scarcely one-third of 
length; tibia I with 3-3 spines .................................. 20 

Cephalothorax shorter; eye-area occupying fully two-fifths of length; 
cox::e I widely separate .................................. _ ..... 21 

20. Basal spine of femora III and IV about one-half as long as the jOint; 
abdomen vittate ........................................ . Phlegra 

Basal spine of femora III and IV much shorter; abdomen not vit-
tate .................. , ................................... Sidusa 

21. Patella III as long as IY, no patellar spines ................ Euophrys 
Patella III shorter than IV, patellar spine present ...........•. . AttU8 

22. Cephalic part about t,wo-thirds of cephalothorax, reaching almost to 
abdomen; legs short, leg I thickened; hind metatarsi spined only at 
tip ................................................. • Homalattus 

Cephalic part far shorter ....•...................... _ ......... _ .. 23 
23. Cephalothorax high, and rather broad; quadrangle of eyes wider be­

hind than in front; large species, rarely under 7 mm.; leg I heavy 
and very hairy, often with fringes of hair, mandibles often iridescent; 
often 'a group of stout bristles near lateral eyes ......... . Phidippus 

Cephalothorax not as high and heavy, leg I not so hairy; smaller spe-
cies, rarely over 6 mm, ........................•............... 24 

24. A spine above before middle on tibia III and IV, and above on base of 
metatnrsm; I V; I(;g I not thickened; smnll species .......... Attinella 

No spines above on tibia III and IV, nor on base of metatarsus IV .. 25 
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25. Tibia I with 2-2 large spines, and toward base are two pairs of large 
bristles with enlarged bases, not obscured by other hairs; metatarsi 
IV spined throughout, patellro III and IV with spines; leg I not 
much thickened .....•.................................. Thiodina 

Tibia I without such bristles, distinct from all else, 3-3 spines below .. 26 
26. Legs with few hairs (except sometimes a brush under tibia I in male), 

tibia I about three times as long as broad, with very small spines; 
legs lineate with dark .................................... Tutelina 

Legs more hairy, tibia I much stouter; legs not lineate (or rarely) 
with dark .................................................... 27 

27. Cephalothorax much broader than width of dorsal eye-line; tibia and 
metatarsus I in male elongate; abdomen quite slender; leg I not very 
heavy; legs III and IV not plainly banded ................... '. Wala 

Cephalothorax narrower at dorsal eyes; tibia and metatarsus I not 
elongate in male ....•.....................................•.... 28 

28. Cephalothorax plainly depressed; leg I very much thickened, male with 
horny shield on base of abdomen ... .................... 1fetacyrba 

Cephalothorax higher; male without shield at base ................ 29 
29. 'l'ibia I plainly convex below; legs less hairy; cephalothorax longer 

lcius 
Tibia I barely convex below; legs more hairy; cephalothorax shorter 

Dendryphantes 
30_ Very few spines on hind legs, none above on bases of tibro III or IV, 

nor on base above of metatarsus III; quadrangle of eyes wider in 
front; smaller, less hairy species ..................... H abrocestum 

Hind legs with many spines, often one above on base of either tibia 
III or IV or both, and a spine above on metatarsus III; quadrangle 
of eyes usually wider behind ...................•........ . Pellenes 

A LIST OF THE ARACHNIDA OF INDIANA, WITH LOCALITIES. 

Order ARANEIDA (Spiders). 

Family THERAPHOSIDJE. 

1. Atypus milberti Walck., Ins. Apt., I, 249, 1837. 
From Wyandotte, September 8; New Harmony (Dransfield). 

Family DYSDERIDJE. 

2. Ariadne bicolor Htz., Spid. U. S., 21, 1875. 
From Wyandotte, April 17; Mitchell, April 2; Mecca, April 27. 

Family DRASSIDJE. 

3. HerpyllltS ecclesasticus Htz., Spid. U. S., 90, 1875. 
From Greencastle. 

4. Zelotes atra Htz., Spid. U. S., 91, 1875. 
From Wyandotte, April 17. 

5. Sergiolus variegatu8 Htz., Spid. U. S., 94, 1875. 
From Tippecanoe Lake, June 6. 
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Family CLUBIONID.<E. 

6. Agroeca prf'Jtensis Emer., Trans. Conn. Acad., VIII, 190, 1890. 
One from Arlington, Marshall County. 

7. Anyphaena gracilis Htz., Spjd. U. S., 86, 1875. 
From Hammond, June 16; Veedersburg, May 12 (young). 

8. Ohiracanthil1m inclusum Htz., Spid. U. S., 85, 1875. 
From Vincennes, August 23. 

9. Olubiona abbotii Koch. Die Arachn. fam. Drassiden, 303, 1867. 
One from Arlington, Marshall County, June 10. 

10. Olubiona triloba n. sp. 
Pale yellowish, slightly infuscated with brown on the head, mandibles 

red-brown. Eye region broad, nearly as broad as in O. tibialis, 
P. M. E. more than two diameters ,apart and a trfle closer to the 

FIG. 19.-Clubiona tritob., vulva. , 

equal P. S. E.; A. M. E. less than their diameter apart, and a little 
farther from the nearly equal A. S. E. Legs long and 5llender, 
metatarsi I and II scopulate to near base, tibia I and II with 2-2 
spines below, tibire III and IV with 1-1 spines below, a patch of dense 
brown hair at tips of metatarsi III and IV below. Abdomen rather 
slender, pointed at tip; vulva is not as broad as in O. tibialis, and 
shows three lobes behind, the lateral projecting more behind than 
the median one. Length, 9 mm. 

One female from 'Wyandotte, Indiana; also a female from near 
Charleston, West Virginia. 

11. Oastaneira desCTipta Hentz., .Spid. U. S., 92, 1875. 
From Green(!astle. 

12. Oastane'ira longipalpis Hentz., Spid., U. S., 93, 187ii. 
From Tippecanoe Lake, August 17; Knox County, July 2. 

13. 'l'rachelas tranq'lt,illa Htz., Spid. U. S., 89, 1875. 
From Tippecanoe Lake, June 8; Greencastle; Huntingburgh. 

14. l'hrurolit1, MS ala,riu.~ Htz .. Spid. U. S .. 98, 1875. 
From Grand Chain, Posey County, May 12. 

Family AGALENID.<E. 

15. .4galena naevia Htz., Spid. U. S., 102, 1875. 
l!'rom Tippecanoe Lake, August 17; Vincennes, August 31; North 

Vernon, September 14; New Albany, September 11; Clear Lake, 
August 13; Marion County, May 30 (young) ; Greencastle; Hunting­
burgh. 

16. Tegenaria cavicola Banks, Rept. Ind. State Geol. 18f)G, 202. 
From Salt Petre Cave, Crawford County. 

[47] 
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17. Tegenaria derhI'Lmi Scop., Emer., Trans. Conn. Acad., VIII, 29, 1890. 
From Wyandotte, September 9; Greencastle, Twill Cave (Banta). 

18. Oicurina arcuata Keys, Verh. zool. bot. Ges. Wiel'l, 1887, 460. 
From Bass Lake, April 9. 

19. Oicurina pallida Keys, Verh. zool. bot., Ges. Wien, 1887, 462. 
From Wyandotte, August 17; Bass Lake, April 9; Putnam County, 

April 22. 
20. Oicurina brevis Emer., Trans. Conn. Acad. VIII, 30, 1890. 

From Bass Lake, April 9. 
21. Ooelotes longitarsis Emer., Trans. Conn. Acad., VIII, 28, 1890. 

From New Harmony, September 8. 
21a. Ooras 1nedicinali8 1Hz., Spid. U. S., ---, 1875. 

Putnam County, 'April 22. 

Family DICTYNIDJE. 

22. Amaurobius bennetti Blk., Emer., Trans. Conn. Acad., VII, 451, 1888. 
From Truitt's Cave (Banta). 

23. Dictyna sublata Htz., Spid. U. S., 147, 1875. 
From Tippecanoe Lake, June 8; Grand Chain, June 3; Vawter Park, 

June 1. 
24. Dictyna frondea Emer., Trans. Conn. Acad., VII, 449, 1888. 

From Hammond, May 29; Arlington, Marshall Co., June 10. 

Family MIMETIDJE. 

25. Mimetus interfector Btz., Spid. U. S., 138, 1875. 
From Shoals, May 16 (young). 

Family THERIDIIDJE. 

26. Theridium tepidariorum Koch., Emer., Trans. Conn. Acad., VI, 13, 1882. 
From Kosciusko County; Greencastle. 

27. Theridium porteri Banks, Rept. State Geol. Ind., 1896, 203. 
From Porter's and Truitt's caves; have also seen this species from 

caves in Texas. 
28. Theridium kentuckyense Keys, Die Spinn. Amer., II (1), 78, 1884. 

From Mayfield's Cave and Twin Cave (Banta). 
29. Theridium spirale Emer., Trans. Conn. Acad., VI, 10, 1882. 

From Pine, Lake County, May 25. 
30. Theridium frondeum Htz., Spid. U. S., 146, 1875. 

From Vincennes, July 10; Grand Chain, June 3. 
31. Theridi'U1l£ diffel'ens Emer., Trans. Conn. Acad., VI, 9, 1882. 

From Arlington, June 10; Bass Lake, June 17. 
32. Theridium murm'ium Emer., .Tl.'llns. Conn. Acad., VI, 11, 1882. 

From Hammond, June 16; Arlington, June 10 . 
.33. Lathrodectus mactans Il'abr., Keys, Die Spinn. Amer., II (1), 145, 1884. 

From Wyandotte, September 9; Mitchell, July 15; North Vernon, Sep­
tember 14; Shoals, April 22 (young) ; New Albany, May 5; Green­
castle; Huntingburgh. 
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:14. Stcatoda borcalis lItz., Sllid. U. S., 145, 187;;. 
From Greellem;tle. 

34a. Rllry()pi.~ flll/cliris 1Itz .. Spitl. n. S., ---, 1875. 
~ew Harmony, .Jnne 4. 

35. Pedanostethus riparius Keys, Die Spinn. Amer., II (2), 12U, 188G. 
l!'rorn Knox County, May 26. 

3U. 11sagena amcrica.na Erner., Trans. Conn. Aead., VI, 28. 1882. 
])'rom \Yyantlotte, April 17. 

37. Arffyrutlcs triuoltll1n 1Hz., Spid. U. S., 152, 1875. 
])'rom Twin Cave, April (Banta). 

J<'uillily LINYl'HIIIl.E. 

38. Gonglytlium t1"idclltat!ls Emer., Trans. Conn. Aead., VI, 5::1, IS82. 
J<'rom Porter Cave, Owen County. 

3D. Erigone infcrnaUs Keys, Die Spinn. Amer., II (2),180,1880. 
From Twin Cave, Novemuer D (Banta). 

40. Erigone I01iyip111Ji1l8 Elller., Trnns. Conn. Aead., VI, 5D, 1882. 
From Arlington, June 10. 

41. Bolyplwntes lincl1tl1 Keys, Die Spinn. Amer., II (2), G4, 188U. 
From GreeneastIe. 

42. Linypltia pltryg·ialll1 Koeh, Die Araelm., III, 83, 1836. 
From Culver, June 21J. 
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43. Linyphia mal'fjillata Koch, Emer., Trans. Conn. Acad., VI, G1, 1882. 
From Arlington, June 10; \Vyandotte, April 17; GreeneastIe. 

44. Willibaldia cavernil;oia Keys, Die Spilln. Amer., II (2), 12:~, 188G. 
From Donnelsou's Cave, November () (Banta). 

45. Pltanctta sllbtcrranca Emer., Amer. C\'at., IX, 279, 1873. 
Described from \Vyandotte Cay~; from Truitt's Cave, April 1 (Banta). 

46. NcsticllS carted Emer., Amer. Nat., IX, 279, 1873. 
From Bradford Cave (Emerton) ; ;\Iarengo Cave (Banta); Porter, 

Coon and Marengo caves (Blatellley). 

J<'amily 'l'ETRAGNA'fHIDlE. 

4(ia. Pachygnatlla tri8triata Kocll. 
New Harmony, June 4. 

47. 'l'etragnatha c,rter/slt Linn., Elller., 'frans. Conll. Acad., VI, 333, 1884. 
J<'rom Tippecanoe Lake, June G, 8; Vincennes, .July 10; Grand Chain, 

July 8 ~ Culver, June 20; Knox County, .July 2. 
48. Tetragnatlw grallator lItz., Spitl. U. S., 131. 187G. 

From Tippecanoe Lake, June n, 8; Arlington, June 10; Kosciusko 
County; Huntingburgh. 

49. Tetraunatlla laboriosa lItz., Spid. U. S., 131, 1875. 
From.Tippecanoe Lake, June 6; Hammond, June lU; ::\fay 2D; .July 30 : 

Arlington, June 10; Wyandotte, June 25; Mitchell, April 2 (young) : 
Grand Chain, June 3; Attica, June 20; Vawter Park, June 1; Pine. 
Lake County, May 2~;; 'Yilders, .July 25; Greencastle. 

50. Eugnatha str-a11linca Enwr .. Trans. Conll. Aead., VI, 3:l5, 1884. 
From Tippecanoe Lake, June 6. 

[181 
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Family EpEIRID.lE. 

51. Tlter'idiosoma gemm08um Cambr., Emer., 'l'rans. Conn. Acad., VI, 320, 
1884. 

From Mayfield's Cave (Banta). 
52. Leucaupc ltortorum Htz., Spid. U. S., 118, 1875. 

From Arlington, June 10; Grand Chain, May l~; Greencastle. 
53. Meta menardi Latr., Emer., Trans. Conn. Acad., VI, 328, 1884. 

From Mitchell, July 15; Greencastle; Strong's Cave (Banta); Twin 
Cave, April 2 (Banta) ; Mayfield's, Strong's, Donnehue's, Donnelson's. 
Clifty, 'Wyandotte and Salt Petre caves (Blatchley). 

54. Oyclosa caudata Htz., Spid. U. S., 126, 1875. 
From Greencastle. 

55. .'lrg'iope transversa Erner., 'l'rans. Conn. Acad., VI, 330, 1884. 
From Greencastle. 

56. ,f1rgiope aumntia Lucas, Emer., Trans. Conn. Acad., VI, 329, 1884. 
From Lake Maxinkuckee, August 7; Greencastle. 

57. Mangora placida Htz., Spid. U. S., 115, 1875. 
From Wyandotte, June 26; New Harmony, May 6. 

58. Acacesia tOliata Htz., Spid. U. S., 116, 1875. 
From Grand Chain, July 8 (young) ; Greencastle. 

59. Binga ltentzi n. sp. 

FIG. 20.-8inga hentzi, vulva. 

Cephalothorax blackish brown, with a pale median stripe, narrowed 
behind, and in its middle an elongate white spot; median eyes sur­
rounded by black; mandibles pale, with a blackish spot at base; 
sternum and mouth parts black, but the tips of the labium and 
maxillae whitish. Coxre pale, legs pale, a narrow black band on ex­
treme base of femora, a broad, black band almost reaching to tip of 
femora, a black band covering the apex of patellre and base of tibire, 
a broad, black band on middle of tibire, basal and median bands on 
the metatarsi, and a basal band on tarsI; palpi banded with black. 
Abdomen with a large black mark above, with irregular edges, and 
margined with silvery white; venter with a broad, black field in the 
middle, a whitish stripe each side and lower sides with a black 
stripe. Both M. E. closer to each other than to S. E., quadrangle of 
M. E. as broad behind as long, and plainly narrower in front. 
Length, 4.2 mm. 

One female from Cannelton, Indiana, May 31. Differs from B. modesta 
Bks., by black sternum and more banded legs; from B. singaeform'is 
Sch., by colors of cephalothorax and abdomen above. 
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60. Singa nigripes Keys, Verh. zoo!. bot. Ges. Wien, 1883, 655. 
From Grand Chain, May 12. 

61. Singa variabiUs Emer., 'l'rans. Conn. Acad., VI, 322, 1884. 
From Tippecanoe Lake. 

62. Elleira angulata Clerck., l<:Jmer., Trans. Conn. Acad., VI, 2DD, 1884. 

From Greencastle. 
63 .. Epeira disllUcata lItz., Spid. U. S., 117, 1875 . 

. From Tippecanoe Lake, June 6; Grand Chain, June 3; Attica, June 20; 
Shoals, May 16; Vawter Park, June 1. 

64. Epeira domiciliorum Htz., Spid. U. S., 108, 1875. 
From Grand Chain, July 8; Greencastle; Huntingburgh. 

65. Epeira globosa Keys, Verh, zoo!.-bot. Ges. Wien, 1865, 820. 
From Greencastle. 

66. Epeira infwmata Htz., Spid. U. S., 122, 1875. 
From Grand' Chain, June 3 (young). 

67. Epe'ira insularis Htz., Spid. U. S., 109, 1875. 
From Vincennes, August 23; Mitchell, July 13; Montezuma, August 12; 

Marion County, May 30; Greencastle. 
68. Epeira labyrinthea 1Hz., Spid. U. S., 111, 1875. 

From Greencastle. 
69. Epeira prompta 1Itz., Spid. U. S., 115, 1875. 

From Tippecanoe Lake, June 6; Hammond, June 16; Vincennes, July 
10, August 23; Arlington, June 10; Wyandotte, June 25; Bass Lake, 
June 22, 20; Grand Chain, July 8, June 3 (young) ; Attica, June 20; 
Vawter Park, June 1; Pine, June 29; Culver, June 2D; Knox County, 
July 2. 

70. Epeira sclopetaria Clerck., Emer., Trans. Conn. Acad., VI, 303, 1884. 
From Greencastle. 

71. Epeira strix Htz., Spid. U. S., 112, 1875. 
From Tippecanoe Lake, August 17; Vincennes, November 26; Arling­

ton, June 10; Grand Chain, July 8; Vawter Park, June 1; Culver, 
June 29; Knox County, July 2; Jeffersonville, June 23; Greencastle. 

72. Epeira thaddC1tS l-Itz., Spid. U. S., 113, 1875. 
From Greencastle. • 

73. Epeira trifolium Htz., Spid. U. S., 110, 1875. 
J!'rom Culver, August 22; Greencastle. 

74. Epeira trivittata Keys, Sitz. Ibis, Dresden, 1864, 95. 
From 'l'ippecanoe Lake, June 6, 8; Hammond, July 30, May 29; Vin­

cennes, August 23; Arlington, June 10; Wyandotte, June 26; Bass 
Lake, June 17, 22, 20; Culver, June 2D, August 22; Wilders, July 25; 
Greencastle. 

75. Epeira verrucosa lItz., Spid. U. S., 121, 1875. 
From Vincennes, July 10; Wyandotte, September!); Montezuma, Au­

gust 12; Knox County, July 2 (young) ; Greencastle. 
76. Plectana stellata Htz., Spid. U. S., 125, 1875. 

From Vincennes, July 10; Bass Lake, June 20; Grand Chain, July 8; 
North Vernon, September 14; Greencastle. 

77. Ordga1"ius contigerus Htz., Spid. U. S., 123, 1875. 
From Greencastle; 

78. Acrosoma rugosa Htz., Spid. U. S., 124, 1875.' 
From W;randotte, Se:ptember 9; Greencastle, 
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79. Acrosoma mitrata Htz., Spid. U. S., 125, 1875. 
From Greencastle. 

80. Acrosoma spine(! Htz., Spid. U. S., 123, 1875. 
From Vincennes, Jnly 10; ~Wyandotte, Jnly 25, Jnne 2G; Mitchell. 

Jnly 15; Greencastle. 

Family 'l'HOMISIDlE. 

81. Tibellus clutton't Htz., Spid. U. S., 81, 1875. 
From Pine, Lake County, October 29 (young) ; Koseiusko County. 

82. 'l'ibellus oblongu8 Walck., Keys, Die Spinn. Amer., I, 196, 1880. 
From Wilders, July 25; Greencastle. 

83. l'hiloclro1nU8 vulgaris 1Hz., Spid. U. S., 76, 1875. 
From 'l'ippecanoe Lake; Bass Lake, June 17, April 9 (young); Grand 

Chain, July 8, June 3; Pine, October 2!) (young); Knox County, 
July 2; Greencastle. 

84. l'hiloclromus Orllatu8 Banks, Proc. Acad. Nat. Sci. Phil., 1892, 61. 
From Arlington, June 10; Wilders, July 25. 

8r;. Phi/ot/romu8 aurcolus Clerck. Keys., Die Spinn. Amer., I, 217, 1880. 
From Hammond, June 16; Vincennes, August 23; Knox County, 

July 2. 
8G. PhUot/romU8 rufus ~Walck., Keys., Die Spinn. Amer., I, 217, 1880. 

From Tippecanoe Lake, June 6; Arlington, June 10. 
87. Philoclro1nus placiclus Banks, Proc. Acad. Nat. Sci. Phil., 1892, 62. 

l!'rom Vincennes, July 10; Arlington, June 10; Grand Cllain, July 8, 
May 12; Pine, June 29; Culver, .Tune 29. 

88. .llisumessus oblongus Keys., Die Spinl1. Amer., I, 79, 1880. 
From Veedersburg, May 12 (young); Vawter Park, .Tune 1; Green­

castle. 
S!l. ilfisll1i1CS81l8 aspCl'atu8 1Itz., Spid. U. S., 79, 1875. 

From vVyundotte, April 17, June 23, September 20; New Harlllony, 
May 6; Pine, May 25; Huntingburgh. 

!l0. .iJ:lisurnena americana·Keys., Die Spinn. Amer., I, 85, 1880. 
I"rom Bass Lake, June 17; Grand Chain, June 3; Attica, June 20; 

Culver, June 29; Knox County, July 2; Greencastle. 
91. Runcinia aleatoria Htz., Spid. U. S., 77, 1875. 

From Lake James, May 8; Hammond, July 30; Grand Chain, Septem­
ber 5; Greencastle. 

D2. Goriarachne versicolor Keys., Die Spinn. Amer., I, 53, 1880. 
From Wyandotte, April 17; Grand Chain, April 1!); Mecca, April 27; 

New Albuny, May 4; Greencastle. 
93. Oz'yptUa conspurcata Thor., Bnll. Geol. Snrv. Terr., III, No.2, 4!lG, 

1877. 
From Cypress Swamp, September 25; Pine, October 2D; Knox County, 

May 26. 
M. Synf£11la parvula Htz., Spid. U. S., '80, 1875. 

From Arlington, June 10; Grand Chain, May 12; Veedersburg, May 12; 
Culver" June 29. 

05. XYStiC1l8 triguttat1l8 Keys., Die Spinn. Allier., I, 12, 1R80. 
l!'rom Hamlllond. July ;W; Willlers, July 25. 
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V6. Xystieus transversus Bks., Proc. Aead. Nat.' Sci. Phil., 1892, 54. 
From New Harmony, February 23 (not quite adult). 

97. Xysfieus IStomachosus Keys., Die Spinn. Amer., I, 28, 1880. 
}from Vincennes, August 23; Arlington, June 10 (young) ; Wyandotte, 

July 25 (young); Bass Lake, June 22 (young); Culver, Jnne 29; 
Greencastle. 

98. Xystieus gulosus Keys., Die Spinn. Amer., I, 43, 1880. 
From Wilders, July 25; Greencastle. 

99. XysUcus nervosus Banks, Proc. Acad. Sci. Phil., 1892, 55. 
From Tippecanoe Lake, June 6; Culver, June 29; Greencastle. ' 

100. Xysfieus quadrilineatus Keys., Die Spinn. Amer., I, 42, 1880. 
From Kosciusko County. 

Family PISAURIDA,. 

101. Pisaurilw llnrlata Htz., Spid. U. S., 42, 1875. 
From Arlington, June 10; Bass Lake, June 20; Shoals, July 13 

(young) ; Culver, June 29; Greencastle; Huntingburgh. 
102. P1saurina sUbinfiata Htz., Spid. U. S., 1m, 1875. 

From New Harmony, September 3; North Vernon, April 14 (young). 
103. Dolometles urilla.tor Htz., Spid. U. S., 40, 1875. 

From Mitchell, April 2 (young); Donnelson's Cave. 
104. Dolomedes tenebrosus Htz., Spid. U. S., 38, 1875. 

From Wyandotte, July 25 (young); Bass Lake, October 10 (half 
grown), April D; ~litchell, .Tuly 115; Medora: September 24; Cy­
press Swamp, September 2G (young); Knox County, May 26 
(young) ; Lake Maxinkuekee, August 7 (young) ; Gibson County, 
SeptemlJer 1; "Tilders, July 25; Greencastle. 

105. J)o[o1llerles .~expunetatus Htz., Spid. U. S., 41, 1875. 
From 'l'ippeeanoe Lakc, .Tune G; Greencastle. 

10(;. 1,1/£:0811 avara Keys., Vellr. zool.-bot. Ges. Wien, 1876, GGl. 

From North Vernon, May 7. 
107. Lye08a carolillcllsis 'Valck., I"lIlf'r. Trans. Conn. Acad., VI, 48H, 1885. 

From vVyandotte, .Tuly 2G; North Yernon, September 14; Laporte 
County, August !In. 

108. Lycosa en·utica Htz., Spid. U. S., 29, 1875. 
From Hammond, May 7 (young). 

109. Lyeosa fatifera Htz., Spid. U. S., 26, 1875. 
From 'Vyandotte, September 8, May 27 (with cocoon) ; Bass Lake, 

Octobcr 10; New Harmony, September 3; Culver, August 22; 
Marion County, May 30. 

110. Lycosa frondicola Emer., Trans. Conn. Acad., VI, 484, 1885. 
From Mitchell, August 28; North Vernon, April 14 (young); New 

Albany, May -1; Huntingburgh. 
111. Lycosa .QraciNs Banks, Pl'oc. Acad. Nat. Sd. Phil., 1892, 70. 

From 'Vyundotte, April 17. 
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112. Lycosa helluo Walck., Emer., Trans. Conn. Acad. Sci., VI, 482, 1885. 
From Tippecanoe Lake, June 6; Arlington, June 10; Bass Lake, 

April 9; Mitchell, August 28 (young); Grand Chain, May 12, 
June 3; Medora, September 24; Mecca, April 27; Jeffersonville, 
June 23 (young) ; Marion County, May 30; Huntingburgh. 

113. Lycosa kochi Keys., Verh. zooJ.-bot. Ges. Wien, 1876, 636. 
From 'I'ippecanoe Lake, August 17; Wyandotte, September 8 (young), 

9; Bass Lake, October 10; Grand Chain, September 5; Medora, 
September 24; Huntingburgh. 

114. Lycosa ocreata Htz., Spid. U. S., 33, 1875. 
From Tippecanoe Lake, June 8, August 17; Mitchell, July 15; Vawter 

Park, June 1; Laporte County, August 26. 
115. Lycosa pratensis Emer., Trans. Conn. Acad., VI, 483, 1885. 

From Vincennes, April 25 (young) ; Wyandotte, August 17 (young) ; 
Bass Lake, April 10; Medora, September 24; Pine, October 29. 

116. Lycosa punctulata Htz., Spid. U. S., 31, 1875. 
From North Vernon, September: 14; Greencastle. 

117. Lycosa scutuZata Htz., Spid. U. S., 32, 1875. 
From Mitchell, August 28; Greencastle; Huntingburgh. 

118. Pardosa lapidicina Emer., Trans. Conn. Acad., VI, 494, 1885. 
From Kosciusko County. 

119. Pardosa fiavipes Keys., Verh. zooJ.-bot. Ges. Wien, 1876, 616. 
From Bass Lake, April 10 (young) ; Jeffersonville, June 23 (young) ; 

Huntingburgh. 
120. Pirata insuZm'is Emer.; Trans. Conn. Acad., VI, 492, 1885. 

From Hammond, May 7. 
121. Pirata piratica Clerck., Emer., Trans. Conn. Acad., VI, 492, 1885. 

From Clear Lake, August 13; Knox County, May 26; 
122. Allocosa tunem Htz., Spid. U. S., 34, 1875. 

From Knox County, July 2. 
123. Trochosa cinerea Fabr., Emer., 'l'rans. Conn. Acad., VI., 488, 1885. 

].!'rom Hammond, June 16; Grand Chain, September 5; Pine, May 25; 
Greencastle. 

Family CTENIDlE. 

124. Otenus punctulatus Htz., Spid. U. S., 35, 1875. 
From Wyandotte, April 17 (young) ; September 8. 

Family ATTIDlE. 

125. Phidippus putnami Peck, Att. N. A., 35, 1888. 
From Knox County, July 2; Grand Chain. 

126. Phidippus cardinalis Htz .. Spid. U. S., 51, 1875. 
From North Vernon, SeptemlJer 14. 

127. Phidippus multicolor Htz., Spid. U. S., 53, 1875. 
From Vincennes, July 10; Wyandotte, June 25, 26; Grand Chain. 

July 8; Shoals, July 13; Greencastle. 
128. Phidi1;Jpus audax Htz., Spid. U. S., 50, 1875. 
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Frolll Arlington, June 10; Bass Lake, June 22; New Harmony, May 
6; September 3; Grand Chain, May 12, June 3; Attica, June 20; 
North Vernon, May 7; Culver, June 29; Greencastle; Hunting­
burgh. 

129. Phidippus rufulS Htz., Spid. U. S., 60, 1875. 
From Vincennes, July 10; Wyandotte, September 9; Bass Lal,e, 

June 17; Grand Chain, July 8; Wilders, July 25; Huntingburgh. 
130. Phidippus insigniariu,~ Koch., Die. Arachn., XIII, 150, 1846. 

From Hammond, June 16; Arlington, June 10. 
131. Philacu8 rimatm' Peck. Att. N. Amer., 32, 1888. 

From G reencllstle. 
132. Dcndryphantcs mnllS I-Hz., Spid. U. S., 62, 1875. 

From Greencastle. 
133. Dcndryphantcs militaris Htz., Spid. U. S., 62. 1875. 

From Wyandotte, June 25; Mitchell, .July 15. ' 
134. Dcndryphantes octavus Htz., Spid. U. S., 70, 1875. 

From Hammond, June 16, May 29, July 30;·, Arlington, June 10; 
Wyandotte, June 25, 26; Bass Lake, June 22; Grand Chain, May 
12, June 3; Attica, June 20; Shoals, May 16; Veedersburg, May 12; 
Vawter Park, June 1; Pine, June 29; New Albany; Culver, 
June 29. 

135. Phlegra lcopardus Htz .• Spid. U. S., 63, 1875. 
From New Harmony, September 3. 

136. Habroccstum pulcm Htz., Spid. U. S., 65, 1875. 
From Wyandotte, September 8. 

137. Thiodina r'cta1'ius Htz., Spid. U. S., 161, 1875. 
From Wyandotte, June 25, July 25; Grand Chain, June 3; New AI, 

bauy; Huntingburgh. 
138. Ma:via vutata lItz., Spid. U. S., 64, 1875. 

From Arlington, June 10; New Albany. 
139. Marpissa undata De Geer. Peck, Att. N. Am., 80, 1888. 

From Greencastle; Huntingburgh. 
140. Wala mitrata Htz., Spid. U. S., 68, 1875. 

From Arlington, June 10; ~rand Chain; July 8, May 12, June 3; 
Shoals, May 16; VeederRbnrg, May 12; Vawter Park, June 1: 
Shoals, July 13. 

141. Wala palmarum Htz., Spid. U. S., 71, 1875. 
From Hammond, June 16, May 29, .July 30; Arlington, June 10; 

Pine, May 25. 
142. Tutclina clcgans Htz., Spid. U. S., 56, 1875. 

From Hammond, May 29; Arlington, June 10; Bass Lake, June 22: 
Shoals, May 16; Culver, June 29; Knox County, July 2. 

143. Zygoballus bcttini Peck, Att. N. Amer., 89, 1888. 
From Knox County, July 2. 

144. Homalattus cyancus Htz., Spid. U. S., 69, 1875. 
From Hammond, June 16. 

145. Syncmosyna formica Htz., Spid. U. S., 73, 1875. 
From Arlington, June 10; Culver, June 29. 
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Order PHALANGIDA. (Harvestmen or "Daddy fJong-legs.") 

146. Oli.uolop1tu8 picflls 'Yooll., COlllJll. ]~ssex IIlSt., VI, 21, HIGH. 
From 'l'ippecanoe Lake, June (young), August 19; Vincennes, Au­

gust 23 (young) ; Knox County, July 2. 
147. H ad1'ObunU8 flmnde Say, Wood, Comm. Essex Inst., VI, 25, 1869. 

From Tippecanoe Lake, August 19; Wyandotte, September 8; Bass 
Lake, June 20 (young) ; Mitchell, August 28; New Harmony, Sep­
tember 5; CulYer, June 2!); Knox County, May 26 (young). 

148. Liobunum ventricoslIJrI Wood. Comm. ESflex Inst., VI, 23, 1869. 
From Clear Lake, August 13. 

149. Liobunum calcar Wood, Comm. Essex lnst., VI, 17, 1869. 
From Bass Lake, June 17; Arlington, .June 26. 

150. Diobunum vUtatu1n Sny. iVood, Comm. Essex Inst., VI, 11, 1869. 
Tippecanoe Lake, August 19; iVyalldotte, June 25 (young), Sep­

tember 8; New Harmony, September 3; Grand Chain, July 8; 
Montezuma, July 22; New Albany, June 23; Arlington, June 26; 
Knox County, July 2; Culver, August 22. 

151. Liobunum formolSum Wood, Comm. I<Jssex Inst., VI, 21, 1869. 
E'rom New Harmony, April 23 (young); Grand Chain, April 19 

(young) ; Putnam County, April 22 (young). 
152. Liobunurn politurn Weed, Bull. III. St. Lab. Nat. Hist., III, 89, 1889. 

From 'l'ippecanoe Lake, August 1 n; 'Vyandotte, September 8. 
153. L'iobunum niflripes iVeed, Trans. Amer. Ent. Soc., XIX, 190, 1892. 

From New Harmony, September 3; Arlington, June 26. 
154. Cy1't101·ta sayi Simon., Ann. Soc. Ent. Belg., XXII, 200, 187\). 

From 'Wyandotte, September 8, August 17; Cannelton, May 31; Ne,,, 
Albany, May 4. 

155. Scotolmnon fla'resccl/s Cope, Amer. Nat .. VI, 420, 1872. 
From Clifty Caye; recorded also froll! Wyandotte Cave. 

Order PSI'JGDOSCOnprONIDA. (Chelifers.) 

156. Chthon'ius packard-i Hag., Zool. Anzeiger, July, 1879, II, 3\)\). 
From Wyandotte Cave. 

157. Chelanops oblonflus Say, Ed. Lec., II, 12. 
Wells Couuty, April 10; Marion County, March 14. 

158. ChelatlOpS sanborn'i Hagen., Amer. Ent., 1868, 51. 
Marion County, April 17. 

158a. Chelanops pa/Udu8 Banks. 
Lawrence County, May 9. 

Order ACARINA. (Mites.) 

15\). Rhaftidia cavicola Banks, Amer. Nat., 1897, 382. 
E'rom 'l'win Cave (Banta). 

160. Chellletus clat:i8pinus Banks, Canad. Entom., 1902, 172. 
From Indianapolis. 

161. Trornbidiurn locustarurn Riley, Ranks, Trans. Amer. Ent. Soc., XXI, 
213, 1894. 

From iVyandotte, April 17; Putnam Connty, April 22. 
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162. 'l'l'ombidiullt se'riceum Say, Banks, Trans. ,ArneI'. Ent. Soc., XXI. 

212, 1894. 
From Hammond, nIay 7; New Harmony, February 23; Mel?ca, 

April 27. 
162a. Bryobia pratensi8 Garlllan, Insect Life, III, 45. 

Indianapolis, April 14. 
163. Rhyncholophu8 longiprs Bank", Trans. Amer. Ent. Soc., XXI, 215, 

1894. 
From Bass Lake, April D. 

163a. Gaeculu8 clflVatu8 Banks. 
Lawrenc(' County, J\luy D. 

164. Gelaenopsis americana Banks, rroc. Ent. Soc. 'Wash., VII, 137, ID06. 
From IndianapoliR. 

165. Ixodes seapularis Say, Compl. 'Writ .. Leconte Ed., II, 21, 1859. 
One male from Indianapolis. 

166. Galumna 'imperfeetn Banks, Proc. Phil. Acad. Nat. Sci., 1D06. 
Marion County. 

167. Gnlurmw 6111ar!lirw/n Banks. 
Putnam County, April 22. 

168. Liacarlls nitidu8 Banks. 
Putnam County. April 22. 

IGD. Phthiraearlls arctatlls Riley, Sixth ;\10. Hept., 1874, ~):.:!. 

Lake County, June 11. 

LITERATURE ON SPIDERS. 

The best book for a beginning student of spiders is FJmerton's "Our 
Common Spiders," publIshed by Ginn & Company, Boston. Other paper~ 
on the classification of American spiders are as follows: 

BANKS, N. 
'92. A Classification of the North American Spiders. Gan. Entom .. 

vol. 24, pp. 88-98. 
CAMBRIDGE, F. O. P. 

'97-: '05. Arachnitht-Araneida, vol. 2. BioZof1ia Gentralt-,tmerieana, 
London. 

COMSTOCK, J. H. 
:'03. A Classification of North American Spiders. Ithaca, N. Y.; 

55 pp. 
PECKHAM, G. "T. and E. G. 

'88. Attid::e of North America. Trans. Wise. Aeae! Sci., vol. 7, 104 pr. 



NOTES ON THE CRAYFISH OF WELLS COUNTY, IN­
DIANA, WITH DESCRIPTION OF A NEW SPECIES. 

By ill. B. WILLIAMSON. 

The purpose of this brief paper is to make a permanent record 
of the, species of crays at present to be found in this county and to 
note some facts in their life histories under local conditions. Some 
habits hitherto unmentioned or at variance with published state­
ments have becn observed and it is believed that these are to be 
explained by the present environment. 'l'he desirability of making 
record of the present members of the fauna is evident, when the 
certain ultimate effect of draining and dearing, of stream pollution 
and diminution is considered. 

Some streams in this locality where crays formerly abounded have 
been so changed that they no longer afford a home for these 
crustaceans. Undrained fields where burrows formerly existed by 
hundreds have been drained and pastured, and the burrows have 
disappeared. Crays formerly occurred commonly in the town of 
Bluffton in localities where cement walks, asphalt pavements and 
storm and sanitary sewers now cheer the cultured and refined. 
The certain decline of the fauna in the future, if it has not already 
been marked in the past, is too evident to call for remark, however. 
This is a very level county, practically every square foot of which 
is tillable. The few permanent streams have had the constituents 
of their waters vastly altered by drainage of swamps, clearing or 
forests, and by direct pollution. 

The six species occurring in the county fall into three of the 
five subgenera proposed by Ortmann (Proc. Amer. Phil. Soc., vol. 
XLIV, 1905. and Annals of the Carnegie Museum, vol. III, No. :3, 
1905.) 

These three subgenera, with their "\Vells County species, are: 
Cambarus acutus Girard, Faxoniw: rustiCtlS (Girard), Faxonius im­
munis (Hagen), Bartonius ortmanni n. sp., Bartonius diogenes 
(Girard), and Bartonius at'gillicola (Faxon). 

Cambarus acutus Girard. In Wells County this species finds its 
most congenial environment in woodland swamps, though it has 
been taken frequently from ditches and creeks and one female was 

(749) 
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taken in the Wabash HiveI' on September 26, 1905. Its habits early 
in the spring make it a reauy vietim of raetOOlls. ~U a slVamp 011 

the farm of lIiram VanemolJ, south of Bluffton, the fetes of rac­
coons, fonnd in large qnantities about two or three stumps, were 
composed almost entirely of hard bits of this cray. On March 26, 
1906, the species was taken in swamps near Craigville and abun­
dantly in the Vanemon swamp, mentioned above, where specimens' 
of all sizes were associated. On this uate and on March 28 females 
were carrying rerently hatched young.. In Blackford County IS a 
large swamp near the nitro-glyrerine factory just north of Hart­
ford City. This old swamp, formerly surrounded by forests, lie3 
now in a wilderness of sedges, bid ens; and button-bushes. lIere 
acutus is abundant. On .June 11, 1905, they tied in numbers be­
fore the intruder who waded the swamp. On ,June 25, two weeks 
later, but few were seen and most of these were recently moulted. 
On September 9 not an individual was to be found in open water, 
but about 60 specimens were colleded from burrows. About this 
swamp the burrows of this species are short and of large diameter, 
usually closed with a small flattened mound of homogeneous earti!. 
Their direction is usually oblique or nearly horizontal for a short, 
distance, then descending vertically. The terminal pocket is 
s~arcel'y evident. They average about two feet in length, though 
some are half this length and others reach a length of three or 
four feet, the increase above the ordinary length being usually 
in the horzontal portion of the burrow. The burrows are placed 
usually near the water's edge and always in land which is over­
flowed earlier in the season. ,Vater fills ·theburrow to within a 
few inches of the opening. This water oontains many dragonfly 
larvae and other food suitable for the o~pants, and the earth 
at the mouths of the burrows indicates tha$JJ:;hey are opened rarely 
if at all. Most of the burrows contained It pair; two of the sam3 
sex were never found together. One female.$ll this date (September 
9) was carrying eg'gs, and the largest female taken measured 98. 
The largest specimens sepn were females. 

Though Bartonius dt'ogenes also occurs about this swamp there 
is no doubt that the burrows are the work of acutus. In their 
great diameter they are distiIlf,t from the burrows of the true 
burrowing erays of the subgenus Bartom:us. I have also taken 
this species from burrows along Six-Mile Creek, May 20 and May 
27, 1906, two females, 81 and 82 in lengtll, and from a burrow 
in a creek bank in Robinson Park, Ft. ,Vayne, June 17, 1906, a 
female 96 in length. These burrowR weI'P in clay, were deep and 
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verti(al, and may have been the work of clioO,cncs. In any l:ase 
it is not the disappearance of watcr which drives acnt'Usto burrQws, 
for the swamp near Hartford City and Six-Mile Creek contains 
water the year round. It seems a provision entirely for mating 
and spawning. The hurrows mentioned above along creeks con­
tained only females. 'l'hese were wandering individuals, which, 
true to their instincts, sought burrows unaccompanied by mates. 
About the swamp, under more congenial environment, each burrow 

usually sheltered a pair. 
In pools along the C. B. and C. R. R. near the Muncie Inter­

urban crossing this species was very common on April 11, 1906. 
In wading about the edges of these pools in search of toads, Chloro­
phil1tS, which were calling' by hundreds, I frightened these crays 
from cover and they then swam almost as rapidly as though they 
were fish to some distance, resting only when they had reached 

other concealment. 
In addition to localities and dates mentioned ahove, the following 

may be recorded: 
Six-Mile Creek, from one mile' above Bethel Church to Si~-Mile 

Church, May Hi, 1906, 1 male (I), length 79.5, 7 males (II) 72 to 
89, 9 females, 80-104. _. 

Dit~h on Alex Fisher farm sou'th of Craigsville, April 12, 1906, 
one or two taken in open ditch, others at end of tile ditch dis­
cussed under Paxon ins irnmllnis. 

Craven ditch, h R. Yanemon farm, April 13. and 18, H106. 
Pools along C. B. and C. R. l-~., mentioned above, April 27, 1906, 

moulting, recently moulted males are of both I and II forms. 
Nitro-glycerine swamp, near Hartford City, April 29, 1906, casts 

very abundant, many individnals reecntly moulted; fragments of 
many dead ones lying about; great number of burrows already 
dug around the edge of the swamp. 

Faxoni1Ls imm'U"I.is (Hagen). This species occurs commonly in 
Wells County, especially in early spring, when they may be ex­
pected in almost every ditch and pool, especially the small pools 
usually formed by the discharge of tile ditches. On April 12, 1906, 
in a dit'h on the Alex Fisher farm, one and one-half miles south 
of Craigvillp, a few were taken, and along tlu~ same ditch many 
were found where a tile drain emptied into the ditch. The tile 
opened about three feet above the water in the ditch and back in the 
hank about two feet from the dit('h. The water fell from the tile 
in a miniature cataract into a pocket or basin in the clay soil. 
This clay was almost as resistant 10 the watrr as solid ro~k. The 
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overflow from this basin into the ditch was blocked by a mass 
of grass stems and similar rubbish through which the water 
permeated. In this rubbish were about a dozen dead crays, all 
females of argillicola, excepting a single male of acutus. Nearly 
all of the argillicola had eggs or egg cases clinging to the swim­
merets, and all hut two or -three of' them had the rostrum broken 
squarely off, nu other injury being apparent. The small basin 
into which the water from the tile fell was nearly circular, about a 
foot in diameter and six or eight inches deep. In the sides of this 
basin were a few short burrows or pockets an inch or two in depth. 
Just at the edge of the basin was a burrow upward into the bank. 
'rhis burrow was about two inches in diameter and six inches long. 
The basin, the short burrows in its sides and the burrow upward 
from its edge were literally packed with immunis in the densest 
erayfish society I have ever seen. l\fost of the specimens were 
females and fully one-half of them carried small black eggs. Al­
together at the end of this tile ditch more than 100 individuals were 
taken; a few were argillicola, a still smaller number were acutus 
and the remainder were 1:rnrnunis.· Dr. Ortmann suggests that the 
breaking of the rostrum of the dead female argillicola may have 
O~(:u~Ted during fights among themselves. 

The eggs of this species are small and black, very different from 
the large pale eggs of argillicola, with which species it is often as­
sociated in wet-weather pools or ditches. Females carrying eggs 
have been taken from .March 29 to April 12. On April 29 females 
were observed with young. 

'1'his species, oecuring as it does, with one or two exceptions, in 
wet-weather pools and streams, of necessity becomes a burrower. 
Vvith the disappearance of water I have no doubt that the cray­
fish passes into a state of aestivation in most cases. In the case 
of some this begins comparatively early in the season, while others, 
because of the greater permanency of the pools or streams which 
they frequent, have this quiescent period greatly reduced. On 
October ], 1905, I took 3 small females and a small second form 
male from burrows in a swamp four miles north of Bluffton. These 
b'lrrows were under logs. the opening of the burrow being just at 
the side of the log. 'l'he burrows were of small diameter, simple. 
nearly vertical, about 18 inches deep, contained several inches of 
water, and had but little or no earth heaped up about the mouth. 

- But such bllrrows I bE'lieve are not lIsual and the great abundance 
of this species and the fact that I have never found burrows of 
larger individuals lead me to think that the dry season mn8t he 
spent in a quiescent state. 
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During the collecting of 1905, males and females were taken in 
about equal numbers. On March 26, 1905, individuals taken varied 
from 25 to 65 in length, the smallest female carrying eggs mea-

suring 55. 
The species has been taken as early as March 26th and has been 

found in ditches generally in TJancaster Township from this date 
to April 2. The following dates and localities may be recorded: 

Craven ditch on L. R. Vanemon farm April 8, 1906, females with 
eggs; a small male had a large leech attached to it; April 13, 1906, 
males I and II, females with eggs; April 18, 1906. 

Six-Mile Creek, May 16, 1906, taken in seine near Bethel Church, 
two females, 63 and 65.5. 

Wet-weather ditch just west of A. R. Vanemon's honse, May 18, 
1906, abundant, very active, 2 males (II) 62 and 62.5. and one 

female, 62. 
Small wet-weather ditch on James Glasgow farm, May 18, 1906, 

three males (I) 57,59 and 61, and one male (II) 47. 
Ditch one and one-half miles east of Vera Crnz on the south side 

of the Wabash, June 10, 1906, 2 males (I) 58 and 66.5. 
Eight-Mile Creek, west of Ossian, June 7, 1906, one mal~ (I) 59. 
St. Mary's River, Fort Wayne, at Broadway bridge, 'May 13, 

1906, one female, taken in seine. 
Faxonius rusticus (Girard). This is the only species in Wells 

County which occurs at all seasons in streams or permanent. pools 
and nowhere else. Though both imm1tnis and acutus have also 
been taken in permanent streams there are reasons to think their 
presence there is accidental. Because of its habitat this is therefore 
the best known and to many the only known crayfish. Specimens 
collected in June, 1905, in Six-Mile Creek were ail in the second 
form. At this time many large individuals were taken, some mea­
suring as much as 90 in length, and specimens 85 in length were 
common. On September 20, 1905, the species was in first form 
and collections were made in Six-Mile Creek in the identical spots 
where seining had been done in June. But on this date the 
largest male taken measured 70 in length and the largest female 
68, and these were exeeptional, the other large males in the col­
lection measuring between 55 and 65 in length. The only con­
clusion possible is that the larger individuals perish during the sum­
mer. The largest specimens seen of this species have been males. 

The following dates and localities may be recorded: 
Gravel pit along Croven ditch, east of L. R. Vanemon's hpuse, 

April 8, 1906, males in first form, females with eggs. 
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Six-Mile Creek, from one mile above Bethel Church to Six-Mile 
Church, May 16, 1906, males all second form, 59 to 86. 

Eight-Mile Creek, five miles north and one mile west of Union­
dale, May 22, ] 906, very abundant, males (II), 54 to 84.5 and 
one specimen 99, females 50 to 72, females in short burrows in 
creek bed, young about ready to leave females, in color pale, cara­
pace light green, antenntB, apical half of large chelm and elbows 
bright cherry red. 

Eight-Mile Creek, west of Ossian, ,June 7, 1906, males all second 
form, 64 to 102, only one spe(·jmen maximum size, females 50-80.5; 
June 23, 1906, 13 males (1), 62 to 88, all with old shells, 4 males 
(II), 52 to 84, 6 females, 67 to 81. 

In ditch 1% miles east of Vera Cruz on south sidb of the Wabash, 
June 10, 1906, males all se(:ond form. 

St. :M"ary's, St. Joseph and Maumee rivers at ]'ort ,Vayne, May 
13, 1906, generally abundant, rarest in the St. Joseph, largest 
males not moulted and sluggish, most individuals recently moulted, 
only a few females with eggs. 

In Pine 'Creek ana Kickapoo Creek, tributaries of the Wabash, 
in Warren County, on .Tuly 1, 1H06, males (II) and females of 
propinqutls were taken. The occurrence of rusticus in Eight-Mile 
Creek, in the drainage of the Ft. Wayne outlet of glacial Lake 
Maumee, indicates that the boundary between these two species 
in the Wabash River mURt he looked for between Huntington and 
Delphi, since Hay has recorded p1'opinquus for the latter locality. 
Both species are recorded by Hay from Waterloo, De Kalb County, 
but exact localities are not given. '1'he distribution of these two 
species, and in fart of all the species of the State, is a matter that 
could readily be determined with the co-operation of th~ high 
school scienre teachers of the State. The crayfish in the dissecting 
pan is rommon to all high Rchools. I submit the proposition that 
the species of crays of a 10('ality, the characters by which they 
may be recognized, their habits, life-histories, and distribution in 
the State, are facts more easily learned. of more general interest, 
and more immediately attractive to the high school student than the 
rather exhaustive discussion of the anatomy of a crustacean, com­
monly raIled crawdad, genus 1, species?, related to the lobster, but 
otherwise uninteresting. 

Cambarlls ol'tmanni n. sp.-Named for Dr. A. E. Ortmann, on 
whose time and energy and broad fund of information it has 
been the privilege of the author to, draw freely during the course 
of this study Qf local crays. 
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Belonging to Faxon's Third Group, subgenus Bartonius and sec­
tion diogenes as defined by Ortmann, Proc. Am. Phil. Soc., XLIV, 
1905, pp. 117 and 119. 

Carapace compressed, with sides and dorsum strikingly flattened, 
punctate, slightly roughened on the sides and without trace of 
spines throughout; its greatest width greater than one-half its 
length. Areola for a part of its length reduced to a line; in length 
of carapace about 2.3 times. Rostrum concave above, short, tri­
angular, margins convergent; acumen short, triangular. Post­
orbital ridges short and low; suborbital angle low. Antennm not 
reaching beyond the second abdominal segment. 

Chela ovate, coarsely granulate without definite pattern; carpo­
podite with a large inner, subapical, knob-like spine, and a smaller 
more acute, sub-basal one; lower side of meropodite generally with 
reduced and obtuse spi.nes on the inner side only. 

Abdomen robust, shorter than the carapace. First appendages 
of the male suggesting those of bartonii bnt sufficiently distinct; 
seen in profile from the outside the lower tooth almost reaches the 
upper tooth (as in argiUicola, which has the lower tooth propor­
tionately smaller), the two not widely separated as in bartonii; 
the lower edge of the lower tooth passes behind the shoulder of the 
upper tooth at an angle of about 45° to the long axis of the ap­
pendage, and not at right angles as in bartonii; so viewed from the 
side the lower tQoth is not a symmetrical tuberele as is the case 
in rnonongalensis, for example; with the two first appendages side 
by side the apices of the lower teeth are divergent, more so than 
in bal'tonii, and not nearly parallel as in rnonongalens1's" diogenes, 
argillicola and uhleri, for example. Annulus ventralis much as 
in bartonii and rnonongalensis, but with the posterior angle more 
developed and more anglilate. 

Largest male, 94; largest female, 92. '1'he type male is 90; length 
·of carapnce. 48, width 26; areola 21; length of large chela 40, 
width 20. '1'he type female is 92; length of carapace 48; areola, 
21. The largest male has the large ehela 46 long and 21.5 wide. 

Color in life olive brown without decided markings. Chelm have 
plumbeous shades, the ends of the fing'ers are pinkish and the 
tubercles whitish; rostrum with very'narrow, pale yellowish mar­
gin; on the rostrum and just back of it the olive color is clearest; 
abdominal segments russet-brown basally; tail-fin fringe of hairs 
black; beneath paler, swirnmerets black. The above description 
was made from the type female during life. A female 63 in length, 
taken April 18, 1906, was light olive brown, abdomen paler, beneath 

[49] 
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almost white, dorsum of abdomen with two rows of brown spots on 
each side; legs' thickly spotted with russet-brown; apices of chelre 
pale yellow. A male (II), 43 in length, taken on the same date, 
was paler and greener; the dorsum of abdomen, between the two 
most dorsal rows of spots, pale green. 

Wells County, Indiana, March 26 to May 22, from drainage of 
Six-Mile Creek and Bills Creek, tributaries of the Wabash from the 
south. and Eight-Mile Creek and .J ohns Creek, tributaries of the 
Wabash from the north, very rare, 23 specimens altogether; the 
type of each sex is in the Carnegie Mnsenm. 

A summary of loealities and dates of captures follows: 
1. Ditch near Craigville (Johns Creek drainage), one female, 

length 47, April 2, 1905. 
2. Eight-Mile Creek, five miles north and one mile west of 

Uniondale, hurrow in spring in creek bank, one male, May 22, 1906. 
3. Cravl '1 ditch, on L. R. Vanemon farm (Bill"! Creek drainage) , 

one male (I), length 8B, March 26, 1905; type female, length 92, 
April 8, 1906; one female, length 48, and fragments of a mak 
carapace 42. April 13, 1906; three males (II), length 43, 53 and 69, 

. and one female, length 63, April 18, 1906. 
4. Six-Mile Creek from Bethel Chnrch to Six-Mile Church, one 

male (I), length 94, three females, length 35, 60. and 70, May 20, 
1906; three females, length 31, 42 and 84, May 27, 1906; type 
male (I), length 90 and one male (II), length 50, May 29, 1906. 

On April 1, 1906, a male (II), 47.5 length, was taken from a 
spring near the house on the W. Cover farm northwest of Bluffton, 
and three small specimens, one male (II), 24 in length, and two 
females, 26 and 45 in length, were taken from a spring near the 
house on the Walter Snyder farm north of Bluffton. Both localities 
are north of the Wabash. 

Eight-Mile Creek is a tributary of a stream now occupying the 
valley of the Ft. Wayne outlet of old Lake Maumee M glaciar 
times. Johns Creek. Bills Creek and Six-Mile Creek are all small 
tributaries of the Wabash above Bluffton, within a distance of 
three miles from town. 'fhe exact localities for these captures 
are given because of the apparent rarity of the species in Wells 
County, the fact that it will' probably become rarer here, and that 
nothing is known of its occurrence elsewhere. I 

IJike all burro>\;ing species in Wells County, this one! may be 
expected in wet-weather ditches from the last of March till at 
least late in April. The earliest date of captnre in ditches 'is March 
26 and the latest April 18. In early April between periods of 
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CAMBARUS ORTMANN!. 

Figs. 1 and 2, type male; fig. 3. type female; from photographs by Prof. W P. Hay. 
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high water Craven '8 ditch through L. R. VanelllOll's farm is a 
dear stream two or three feet wide and four or five ilwhes deep. 
In this ditch I have taken on olle date five of the six species of crays 
occurring in the county; and the sixth species, rusticus, is found 
in Bills Creek, into which the waters from Cravens Ditch pass. 
IJater in the summer this dit('h carries no water and the few shal­
low pools are completely dried up. The actions of ortmanni and 
other burrowers (diogenes and nrgillicola) are distinctly different 
from those of other species. 'l'he burrowers move heavily and 
slowly, rarely swimming when threatened with capture, make little 
effort at hiding, and are as often found in the middle of the current 
at a distance from all means of concealment as elsewhere. Of 
course the young of the burrowers are more active, but they do not 
approach acntus and irnmunis in agility. Of the burrowers argillicola 
is most alert and attive. On April ]8, 190G, three smaU males and one 
female of vrtmnnni were taken under rubbish which had accumulated 
at the water's ed~e, beneath the bridge over Cravens Ditch. Th~ 

single male taken along Eight-Mile Creek was in a short burrow, 
situated a foot or two from the water's edge, where a little spring 
oozed from the creek bank. Six-Mile Creek has probably mar;: 
springs along its course and in its bed than any stream of its siz3 
in Wells County, though springs are not abundant even here. 
Many tile ditches open into the creek's banks. About the end of 
one of these ditches, earrying a slight amount of cool water, three 
females were taken on May 20, 190G. The burr{)ws were back 
under the first tile, were short and but little dirt was piled up. 
On the same date at another diteh, flowing (001 spring water, a 
slight amount of dirt was ohserved thrown ont about the end of 
the tile. 'l'he tile was pulled from its place in the bank, revealing 
a large burrow. At a depth of ahout 18 inches in this burrow 
the largest male, 94 in length, was taken. All specimens taken 
along Six-J\Iile Creek were under tiles from which flowed more or 
less cool water. On May 16, 1906, Six-IUile Creek was carefully 
seined from one mile above Bethel Church to Six-Mile Church, but 
no ortmanni were found in the stream. The female, .84 in length, 
taken May 27, ] 906, was in a very intricate winding burrow, with 
many pockets, in one of which the cray was found. This burrow 
was horizontal or nea1'Iy so in mueh of its course, with a small 
quantity of homogen!'olls earth heaped up at its mouth. None 
of the females taken have carried eggs or young and in no case 
has more than one specimen been taken from a single burrow. 
The burrows themselves may he the work of other species, but I 
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believe not. I have taken aC1lt1lS in burrows which I opened hoping 
to get o1"lmawni, but thif> lUlf> happened only a few times. The bur­
rows where I took the largef>t male on 3fay 20, 1906, was sub­
sequently cleaned up and extended and occupied by a large male 
diogenes, which I captured on May 29, 1906. 

The four specimens captured April 18, 1906, in Cravens Ditch 
were taken home alive and placed in a basin of water. The two 
largest, a male, 69, and a female, 63, fought viciously whenever they 
met. One of them killed the male, measuring 53, tore off a leg, 
and mutilated the abdomen. '1'he smallest one, a male, 43, escaped 
their attacks by its activity. 

The relationship of the specief> if> not altogether certain. In 
a letter of. January 28,1906, Dr. Ortmann writes: "Your speci­
mens are markedly different from the typical bartonii (which I 
had labeled them) not only in the very narrow and longer areola, 
but also in other characters, chief of which is the carapace, which is 
depressed in barionii, while here it is rather compressed. The re­
lation of height at gastrical region (G) to width at hepatical (H) 
and branchial (B) is as follows for f>pecies mentioned: bartonii, 
G-H-B=1-1.4-1.6; your specimens, G-H-B=I-1.06-1.3; 
carolintts, monongalensis, diogenes, G-H-B=I--I-1.1. Thus 
your specimens are nearer the burrowing forms and I believe that 
they actually belong to the diogenes group, being closer to carolilUls 
and monongalensis than to diogclles." '1'he type male and female;, 
were sent to Prof. Hay, who very kindly made the photographs for 
the plate accompanying this deseription. At the U. S. Natl. MUf>. 
he compared these types with the extensive series of bartonii there. 
Under date of November 18, 1906, he writes: "Your specimens 
represent a form with the areola obliterated, with the carapace 
compressed or cylindrical, the fingers not very strongly ribbed, 
and the rostrum more decurved and slightly differing in form 
from any of the specimens whirh I have identified as C. bartonii. 
At the same time it resembles C. bartonii much more closely than 
it does anything else. We have here one female specimen col­
lected by me at Irvington which has a very narrow areola and 
which may be regarded af> truly intermediate between your speci­
mens and those of southern Indi.ana. These grade in turn into the 
Kentucky and eaf>tern Indiana forms." In the "eduction of the 
areola ortmanni most nearly approaches the burrowin'g species of 
the subgenus. though in robm;tness and form of carapace i.t if> 
nnique. none of them having' the carapaee dorsally flattened and 
with the width greatf~r than one-half the length. In color 
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and size it suggests barton£i, the maximum size known for monon­
galensis and carolinus being respectively 76 and 80, while the maxi­
mum for ortmanni is 94, and specimens of the southern Indiana 
form of bartonii, collected for me by Mr. Newton Miller, exceed 
100. Also in the reduction of spines in adults ortmanni is unique, 
the two inner spines on the carpopodite espeeially losing the charac­
ter of spines and hecoming knob-like structures. In younger indi­
viduals these are spine-like, as they are in the largest adults I have 
seen of bartonii, nwnongalensis and carolinue. In the spines of 
the meropodite there is great variation, largely dependent, though 
not altogether, on age. There may be low spines on both the inner 
and outer lower edges or both may be practically smooth. In the 
general form of the carapace ortmanni sugg~ts C. latimanus stria­
tus Hay of which I collected the type and of which I have speci­
mens from the type loeality. 'rhese specimens were all collected in a 
wet-weather ditch and I believe that burrows are eertainly dug 
as the water disappears. .In striatus the areola is proportionately 
shorter, the rostrum has the sides more convergent, and the acumen 
is less abrupt than in ortmanni. Striat1ls also differs in sculpturing 
of hands and spines on the carpopodite, and decidedly in the form 
of the first abdominal appendages of the male. In striatus the 
upper tooth is long, slender and recurved, longer than the lower 
tooth, the two teeth 'widely separated; in ortmanni the teeth are 
shorter, heavier, closely approximated and about equal in length. 

Bartonius diogenes (Girard). This, the largest of our crays, 
is freely distributed over the county. In early spring the largest 
and oldest males come from their burrows to wander about in 
ditches, over fields and across highways. I hav~ found them as 
early as March 26 and as late as the latter part of April. Along 
some swift flowing ditch, fed by the clear water discharged from 
tile ditches one can cert.ainly expect to find a large male or two 
in early April. 'l'here he walks heavily and slowly on the bottom. 
He seeks no concealment. A little eddy catches him and turns him 
over and over. He slowly rights himself and goes blindly on over 
a little waterfall. The great pincers are still strong, but they are a 
burden now. 'l'he death instinct is on him. His life of burrowin;!." 
and concealment has preserved him for this and he now fares 
forth to become food for raccoon or pig or crow or to be crushed 
under the hoofs of farm animals. The burrows of this species occur 
in open fields, usually in Imv land. Burrows placed in higher and 
drier locations often lack thE' chimneys, which are often so con­
spicuous about some swamp, or have them lower and less perfectly 
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constructed. In this species the most elaborate chimneys I have 
seen were those built by smaller individuals over short burrows 
where the land level was near the water level. Frequently the be­
ginning of the burrow is a horizontal shaft back in some creek 
bank on a level with the water. Through this shaft the dirt exca­
vated in driving the vertical burrow upward and downward is 
carried and dumped into the creek. With the completion of the 
vertical burrow to the surface, much or all of the soil excavated at 
the bottom of the burrow is carried to the surface. Hence the 
chimney may be composed entirely of light yellow clay brought 
from a depth of two feet or more. 

This species occurs about two small glacial lakes in Jackson 
Township. On May 25, 1905, a large female taken from her bur­
row was carrying nearly hatched eggs. The largest male seen was 
taken in a ditch near Craigville, April 2, 1905, and measured 124 
in length. On April 1, 1906, 22 males and 11 females were 
taken in a small ditch on the Ed Ware farm north of Liberty 
Center. All were large, males all first form and the smallest 
85 in length. None of the females carried eggs; the largest was 
124.5. Dr. Ortmann thinks all of this Mt of 33 specimens were 
at the end of their lives. The male 124 and female 124.5, mentioned 
above, are the maximum recorded sizes for this species, the largest 
hitherto being 115 by Hagen. 

The following dates and localities may be recorded: 
Springs north of Wabash River, northwest of Bluffton, April 

1, 1906, three males (I) 80, 82 and 83, one male (II) 25, two fe- _ 
males, 21 and 40. 

Craven ditch, Vanemon farm, April 8, 1906, and April 18, 1906, 
all old males; June 9, 1906, one female, 112,. with young, 10 in 
length. 

Eight-Mile Creek, five miles north and one mile west of Union­
dale, May 22, 1906, from burrows in creek bank, male (I) 110, 
female, 98, with eggs. 

Six-Mile Creek at Six-Mile Church, May 29, 1906, males and fe­
males from burrows in creek bank. 

Ditch near Craigville, April 29, 1906, two large females without 
eggs, one dead in the water without sign of any injury. 

Along ditch 1112 miles east of Vera Cmz on south side of Wabash, 
June 10, 1906, three large females, one with exuvire on abdominal 
feet, two carrying recently hatched young-, measuring about 7.5; 
one female was carrying 215 young, the other 87. These two 
females were taken at the surface near burrows. Their presence 
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out of their burrows is to be explained I believe by an attempt on 
their part to regulate the temperature of water for their young. 
Following heavy rains the temperature of the water in burrows 
would be considerably lowered by the intake oj subterranean water, 
while the water of the conveniently adjacent ditch would change 
but little in temperature, remaining appreciably warmer than the 
cooled water of the burrows. 

Swamp near nitro-g·Jycerine factory, north of Hartford City, 
April 20, 1906, many fragments of large individuals, one male 
(I) 83, dug from a burrow. 

Bartonitts argillicola (Faxon). While diogenes is the burrowing 
species of open fields and swamps, this species prefers thickets or 
woodland. In the spring 1 have taken a few specimens in pools in 
woods, and in tramping through woodland in search of hawks' 
nests I have found many large pincers of males. In April, 1905, 
this species was very numerous in ditches near Craigville. On 
April 2d, females were. carrying eggs which were beginning to 
hatch and in ditches females were eight or ten times more numerous 
than males. The average size of females with eggs was about 65 
and the smallest female-with eggs was about 53. Specimens about 
25 in length were taken' :March 26, 1905. 

The following dates and lormlities may be recorded: 
Small ditch on Ed Ware farm north of J.1iberty Center, April 

1, 1906, one male and eleven females, females with eggs. 
Ditch northeast of Bluffton, south of "\Vabash, April 1, 1906, a 

large female with eggs; a large leach was attached to the cray, 
which was lying on its back in the water apparently helpless. 

Craven ditch, L. R. Vanemon farm, April 8, 1906, large and small 
individuals, two females with eggs; April 13, 1906; April 18, 1906, 
female with young. 

Ditch 1 Y2 miles south of Craigville, on Alex Fisher farm, see 
discussion under imrnunis. 

Woods east of swamp on H. VanerrlOn farm, April 13, 1906. In 
1905 several unsuccessful attempts were made to determine the 
species of cray in this colony of burrows. The burrows pass in and 
out among the interlaced tree roots making their excavation very 
difficult. April 13, 1906, at a depth of about 3~~ feet a male and 
female of argilZicola were taken from a burrow. On this date water 
completely filled the burrows . 

Pools along the C. B. and C. R. R. near the :Muncie interurban 
crossing, April 25, 1906, several specimens, one large male without 
apparent. injury found dead; April 11, 1906. 
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Fred Reppert farm eailt of' Vera Cruz in Adams County, from 
ourrow in yellow day on hillside, one male, burrow about four 
feet deep. 

'1'0 summarize, it may be said that on a favorable day in early 
April the six species of crays occurring in the county may all 
be taken without digging in an area covered by a walk of a quarter 
of a mile. In all western Pennsylvania, including the lake and 
Mississippi drainage, an area having great range in altitude, Dr. 
Ortmann has found only five species and one variety, and there is 
no reason to believe others will be found there. The six species 
of 'Wells County occur at the same level and in all parts of the 
county, their distribution determined entirely by the water supply. 
R1lStic1ls has a continuous habitat determined by the course of 
streams in which all its life is spent; imrn1l'1tis during its period of 
activity is an inhabitant of mud-bottomed streams and pools from 
which the water disappears early in the seailon; acuttlS is an in­
habitant of more permanent marshe~, especially in woodland; ort­
manni digs its burrows in the vicinity of cool running water; 
diogenes is an inhabitant of the warm snbterranean waters of field<; 
and marshes; and argillicola prefers the cooler subterranean water 
of forests and thickets. Of r.ourse the high waters of spring render 
marsh, ditch, creek and river one continuous, unbroken water-.;'ay 
and greater or less mingling of species at this season, when all 
waters are practically the same temperature, is inevitable. 

In the preparation of this paper I have had the invaluable help 
of Dr. Ortmann, through whose hands nearly all my specimens have 
passed, thus securing an accuracy of determination of which I am 

. not capable. 'To Professor Hay I am indebted for the excellent 
photographs reproJueed in the halftone plate which a~companies 
this article, and for a careful comparison of the types of ortmann.i 
with the large material in his collection and in the U. S. Nat. Mus. 
To several friends in Wells County I am indebted for specimens. 
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