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Jun ........ .. 3 .99 70 . 101:17 9 Jun 7. 
July ..... . 3 .39 74 .9 J 04 4 I 9 

3 .25 72 .3 101 40 7 
2 .55 66 .1 9 30 Trac . 7 
2 .09 63 . 1 I Trar . 6 

ov mb r . .. 2.96 40 .2 75 4 1.3 c:oberl. 14. 
D c mb r .... 2 A l 30 . 64 - 9 4 . I 9 .............. .. .. . 

Annu::tl ... ~~-1-04-- --=:ZO-~ - 1-0-5 - ==1 ........ . 

Th r ording tiOJ a Kokomo i 40 f t ab val v 1. 

and oat. 

a 'on from th av rag tim of killing fro -t In 
tim f killino- frost in th fan i am 

tin . of the taple ro or C rn w h 

'rh . di ributi 1l of tb pr ipitation urin th cYrowino- a· 
'OIl 1 tl vital fa tor in rop rodu ti n. 

T]I l "finit ne of th-' tim of th of 
f th 

fir , 
the fre z . 

p­
I 

will g t 
In i th r as a killing 
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fro 

Th 0 t hal' 
hll'ing the month f .Tu ly. 

DR E . 

ounty rna 
bog. 

'rIp major 1 art of tbi. la k f rtil 
Lib rty J a k on and Taylor township 
an l\1uck land. 

d. vVild Ca 
to th we t . 

app a1' ab , 
1'0\\ in wh at 

l' n 

fi w. 
outh 

Wil 

raln 

111 

or 

lay Howard, il Ii in 
and i. cla d a:: th lyd 

than to r mov 

ri ti . It i an j n -
m "h avy' ompa t an a a r -

ultant "our". Tiljncr i an important fa tor in bt 'ning th 
n edfnl oil v ntilation in bringing the XYe(>n into th ground 



r 11<1 gl VlllO' th 
p] a 'ed in the 

,'OIJ ' lYE (]<' 1.1 0\ .\ RD 0 fT 

it tll(' prp r t 111p'l'atUI' . Til 111 l' drain ' 
ur la,nc1, with th id it of a 1'ati 11 in min I th 
an1 f 1'til th old il will b 'om . Tt i not 

a il l 

ET IT i\ 

tt ntioll 

f w lual. 
an 11 ,a ·hi" . dnt'ill wint l' mouth an 1. ma.k ::l rank 
for plo\\'ing 1111<1 l' ill ih · arl . 

next ," (1 , on . 

foil tha ha 
]u1'-

in ,-\ 11 a 
to produ 

l' 1l1.atUJ.'-

\ri ll 11 M 1)(' 'om .. lll', nOt ' <lot'.' it be IIW (I I'Y r , tlll1t tile gl'o",jng' 
p lant.' n tUl'IDl1 nil I ' til It " I\~ ' f 1 iag ' of tll !:, v t 11. 

1t lllak . 3n rx ell (-'nt 11c:i \V1l n QT \ ,.,11 \\'i tll 'I'y 1 l' \\'JI at t 11011 
1 L1 but it rank )' Wt]l and in inO' habit. unfit i f l' a hay 

3- 5053 
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rop alon. It gr a t valu . a anu or n manu!' 
l' p' a ding humu 0 th il. 

. Th v t h blonD t th 

ba k at pr t :it 
all plot will furni 11 

ina' of th i don 

o[ h 

from th 

tha 

propo ition of r claiming . abandon farm'. 

humu 
al o. 

man " 

RYE TOR FER'l'ILITY. 

f pt mb r about the 
in th 

oil. Th v ntilatjo and friability win b incr a d 

n d t hi m thad of ,oil r juv nati n , it i 
I w d der about lVl y 1st, th 

oil' from t n to thirty olla.r r 
a re at an xp of three ol1ar an acre. Other ay that the 
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qual to that pr due d by th a dition of 
estimat i 

a y m tho and 
o r larg area would 

ur 0 . In addition to thi 
tim f y ar wh n mu h of the oil 

of maintainin . i in a h ,tt r tat 
in ] finjt numb r of ar 'would b in ur d. 

ARTE IAN WELL . 

ar ian 

tratum, Thi main­
II roth ft '\~' from tb 

ounty have p d 
ou 
ha 

n r m d a.nd now th 
jnO' w 11 of good wat r . 
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'1 ]l(' Jllaj l'i t 
in tll vi inity 
imi1ar tha 

it, Tit "'\ .: l' h r 1 

ha a pun nt 01 r , aD 1 t mclny POll it i 
but litLle fa in tion. 

Th will 

ar ~ 10 (' t t' 1 

'T'h I r . sure i Jl1U h 
, n 'IV 11 ani t wa: 

:) <l r . un til th \\' 11 will 

LIME II JD IT 

a 

, 1U l('O'u 111( a. 
r hUl1u'ur ian, 

'1 he lim ha 
and l' lU th 

an it ma b n] a few 

l'owmg 
""in]' t 11 

of thi pr p 1'ty i t an i1 n ad ant<l u on 
11 ill ol'd l' t o ha:t n t ll 1 1'0 ' " f d a 
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III (' II ,' i Ilg' a Ii 11)(', t tl ' r 
lill ~ l' " t( I IJ( ' ,'11 \lId 1)(' I"j '<:1 ·d. fl'Oll1 

tlH' } ul'n lilll , .. tOIl IIH,\' 1)(' 111<1 k hy 11 till it j. . 

h >(l"j'I' tllall til , 'al ' iulll 'H l'h wli (' cll1(l \rill Jl t .> (f .> l'v ," "io'-
l' ldy \\'\1 ' II (.( lei hy 1),(H,h] I'j (, (1Illll'iati ) a 'id is ell' 1> 1)(' 1 up II its 

, Ill'fa' . whil } t h f p m '} a l JUIIl -ad na ( lim '-

IjUII 'y 
th 

in th 
111U ' 

\\'11 r 

'l 'he 

plant 

11 all 1 Ll - hal f t n •. 

i i, 
f pla nt. ' 
P ' 

h 

1 ('-

th 

11 ti 1'( r-T \\'111 h 

1\11.\ fI ~ ERI E. . 

'l '!/ JJ t: .'S: . 11" (I. 

\fi,1mi :i1t L ();\Il1 ......•.... .. . ...•.... . . 1 : 1 ~ql1;\l'('llIil!". 

:\ f i a llli . ilt Lo;\w Flat J'Il;I!"(' .. .. .. . .. . . :~ ~I(LHl\,(' Ill i l('!" . 
:\Ii;lmi ;.1';1\' 1 L n ln . .. ... . . . .. . ... . ... :2 __ qual' IIlil( ~. 

' l iallii L();11lI • . . . . . . . .. .. . .. . . . ... ... . . !"I(\I;\ n' Illi l 'So 
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trn tur and t xtur mak "Lilld r 
draina · of Hum rou tiled it h 
f w rod 

food a ailab 1 an I' 
. il for Jant 'owth. 

Th . I' moval of th 

PI' pal' for a rop of orn will grow 

.9 

AI' ifi ial 

arli l' 

n­
ive rain­

for 'our iI' . 
amonnt of min ral 

plan , howin that om of th imp rtant foo 
but a fi:>ld wh 1'e a Cf od od of 10 r an timoth 
usuall produce ~ a l' asonabl ood tilla 
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I a 
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out end 
\Va wh n th 

of 
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1'0\\ f 
ere the 

vet h, 
plow. 

azingl in­
and 1 ft to be 
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l' ' Jl t. 
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TJII~ l B. ani 01" 'l'lll~ ML\ U IL'P L .\ M . 

,' tll>. il 
th 'la) 

n am,' 
Ollt l1 t 
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1IIirt.\, illtil s al1el quit ft n at <1 cl pth f f 1..11' f' ,t tilt, 111 -

p( 111 ,',' 0 f 1 h "11 h j I lH I t i .. 

1::1 r fill 1 tj m . 

III th 

ndj tioll . . 

ly 1 
01 r. 
farm 

all( 1 
ur­

ll -

Iiami 
l nn l' I rainAa' 
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t in h th ub il 
rav 11 ' ' Im th' natural 

£ un l' ub oil of th 
Ii wi bin hirt, in h 

Miami il 
of th UI'-

orn 

Oll-

al ri , al o. 

Ul, J!'L \'r I'RA:::lK 

( 'cut.J' or lC;1H ~,' • ~:~: 1 mil n rth [ 'y'am l' .) 

, 'u7), oil. 'o il, 
:...-:1:7 1. 7:~ 
_. (l 1 , !)-l. 

1-!-.:" , (:! 

]7.03 ' ,-,~ 

1 .11 1-1-.61 nt. 
.-I:~. :1!i G4.4 'Ut an 1 

Mr MI R.\ EL LAM, 

1'"1 \ :Mia11li l'a I loam in Iud 
flu n ' on 1'01 pr n ti n 1 

]l1al' mil . t111 typ li 
>,pJ jan alon Wild \ t , 

1 rowl1 t a 

mall al' a tha t it. jn­
mall. Th t\, 0 and on -h1'1 If 
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i1 1 am tllat 

h i l' 

and 1 
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( . E. i 

lia 
In ' tur an rn ·tU1' . not 
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II Itally 

g d 11'ainao', that (,11ahl 
t1' 111 ,' " \\'1,\11. 

'1 hi ' 1 h(\ ," 1 .. 111 J'P .'ilt. than tIl, Ila III i n 
o ('(]' il~ r hff l' 'l1tlat !:' c\ fr m tIl th J' ilt,\' 

POI'" 

uu­
re­

. oil 
il 

'mall funulUlt f liallll 
al'at d area' 31 11 th I l'jn il HI 

11 -

111-

f L1 nd l'gl' lin l 

. n I'f .. ) ( t th' 

i.-olat at' a .. al' .. 0, lllHll that \ 1', ' littl 
CYi" 'II t tIl 

nb 'oil, 
.n 

~IE(,I1.\' ' H'.\ L .\X .\LY ,' IS . 11.\ . H L . \i\L 

. lD. .1 f • . E, .} .' • '. :H. I [own L' 1 '1'] , 

, 'oil. 
1 .:n 
1 .(] ~ 

f) . Nil/lioll . 

Fill' gl":1\' I. P '1' ' lit , 
'0. I'S S;1 11 <1 , P'I' (: nt. 

l\I liulll S;"lIH1. pel' ·PIII . 

Fill \ sand. pt' 1' "lit. 
Y l'Y on s.tn 1. pel' nt. 
• iIt :l1l1 'Iny LP I' ('('lit. 

. , 
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ERIE 
I.nh' ~Iit LunUl .... . . ..... ... ........ . .. 5::1 sqllal: mil s. 

VIYll f' 1.()"I1ll . ..•.... . .. . . .. . . .... . . ..... :! ~ sqnnl' mil(;,s. 

i . tll 

oun . 
T llin ' an ~ 

Upl 

.JT.YD ' lUI' I \ M. 

am OJ' l.vd ilt , i ' 1lletim. 
ilt, lay loam . rrh 1 l' rD'ani mat-

lar1< hrown t b1a 'k 'olor to tll j.. oil. 

a. 

'j n bu mOl' that th, hay b n in g-
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arl~ 
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t 

thi 

ilt loan: 

ounty. 
and oft II 

th 

mmand the high t 1'1 of an farm 
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hmd in th 

not lin 1 11al f r Ian " t 
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• ' If 7). oil . 

. J :... 
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_ . 0 ... 

07 . 1 

'l'h · il of 
I' hj 

to ixt 
fill 

color. 
' Vb n it i 
. il that 1j 
it 1 ar <: 

lli ati n of 
tion . 

ian wh nth n 

• oi l . 

. () 

. _7 
1 .21 
1.7G 

.6.n 

o b 

mark t d a.t 

f • (\ . :.f3 . 

LYD ' L M. 

n cri/lfi on . 
Fi JJ e ~ r;l\" 1. )J \ r . II t . 

fl l'se .·;lod PE'l.' . nt. 
):Ie<1 i ull1 ·.lIld V'r . nt. 

nt. 

loam ontHin] I " a 
al'i in d pth from t ]) 

rfa i r 100 rumbljn 
dark Tay to browni h-bla k 
oil fr 111 pa king r ru tin , 
bla k In th r JO'ion of hi. 

aft r 
luH 
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thi 111 tll 1 ]l<l h 

alne of th i lall t r an 
. ']:-0 I r a l' bIn 

.~ llty lay loam. 

:\ll'~ rL\~l .\1, .\);XLY. · I~ '·LYI>b LO.\:\l. 

( ~. ~ (If ~(' . ~~. TTo\\'nl'(l TV. ) 

, 117) , on. } oil. /) 8 ·ripli o ll. 

a l' 

Th e 

1. -1·1 .U0 Fine> g l'<l H'1. 1H' I' ·eM. 
:1. :l() ..J. .l( ( ' ()<l]'S~ s;ll1(l. 11(' )' t el1t . 

Hl...J.l 1 . (i:" :\[('(1 i UIlJ s;ln(1. jl )' ce nt. 
1:~. U:.! ~().:n FinE' sand. liP], ·('lIt. 

11.~, l!) ...J.!) Y I',Y till l:' sand. Pl'l' (,~\I t. 
(U. ~~ : 7 . ..J.:: .. i \ t <11111 (' \;1.\' . 1)(:' )' t li t. 

E, E EE "- E fE . 

(;('IIPSN' ~nll(l.\· I.OHm . . ' ... . . . ....... .... 1(;s<lU;1)'( l11i\('s . 

(:(,11 s('(' Snl1c1 .. . ................. . .. .. . 1 SqUilJ'(' mil!:'. 
,;( II('S L O;l1 Q .................. . .. . . .. 7 sqUlll' ~ miJe s. 

Th 
luvial c1 

Th 
l'f'ldi .. h 
'I'll [ 
til la g­
ally . 

to 1'( taill ampl 

1'i. f oj l are 
ani li 11 xt t th 

p a . 

11 f a Bn ia 1 or of partl, al­
tr' am b 1 thl' u 'hout th jr 

.\ 10 Y T..J .\ M. 

and 1 am i a:fin 

1'1'1. to' 
, 111 i'11 1 
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~II '; (' IL.\ , . 1( '. \1, .\X.\LY 'I.' ~] ', :\'lG 'l~ JD L .\M. 

"lit l' of . '(' '. 1 '. ill '1'n,\'1 r Tp. 

• '/I 'I '-Ill i/ . 

, . ()] 

."i .( j~ 

1:: .--1 1 

H .B:: 

10 . l' 
-I!I. f)1 

Soil . 

:: .0 1 

Th e I'r ' nt (liln iul IPI 
t it > ma ll . tr am in th 11 

'fh, . il i a 
.. \ ' 11 nil jt j, 

O'l'a ':. III 

'01'11 Illd k , H 

\'(-llup; II \\. ' \ 1' , a,' (\ 1 a, nil' lcm] 
·ia ll y lUl'in th ,'U1nnpl' In nth, 
nlinl'all i .. at ( minimum . 

f) .';criIJfioll. 

Fill (\ ,!!I'; \ \'( I. )l ' I' ('(' lit. 

('Oil I'~(\ ~n 11(1. Jl I' (·Pllt. 

~l lliulIl ~ ;tll<l. tl I' (·(l i i t. 

Fin(' ~nn<1, 1 l' (' ' li t. 

\ '(' 1' ,\ ' fill . P('I' ·('lIt . 

• 'ilt :111 1 l a ~' . 1) 1.' ·l' llt. 

'\1r K .\ XD ] E.\ 'r. 

tlti .. 

1<1 pal," b (' 11 lnlill d a l' \ til > !>','t XHI1Jt I '.' f 
1I111('l<y 1"1IH\. '1 h 
pul\'(' l'iz '(\ at allY tim 

,' lIlT ll1 i li ng,' 

() r t h ' ,' \1 I' f 1:1 ( ' it 
\ 1" ap1 al'an~ 

la ' ,'",aml .. 

l . I iI 
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o that all i ll­
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Now in ap I, ill t ll la 'i:fi 'ation b 10\ t tll a" a mark ,d 
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l' au, In EanaI oli In iana. 'rh data one rnin!)' t mp ratul' and 
pI' i itation ar tak n from ob rvation' mad a arm1and, in 
Ran Iph un y a th n a1' point at V\ hi h l' ord bay be n 
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'J' (j 10; II. \lc'un I Jnl) 'rolllr > an 1 (( 'c rug ])r ipitation at l'annl md. 

MOllth. 

January ........ 0 •••• • ••• •••••• 0 

F bl'u[l1'Y 00 •••••••• ••• •• ·····0 •• 

~fa r h .. 00 •• •• • ••• 0 • 0 •• 0 o •••• , • 

. \r ril 00 0 0 0 •• 0 • 0 • • • 0 • 0 •• 0 • 0 0 ••••• 

fa y ..... ... .... 0 ••• 00 ' 00.00 • • • 

Jun 
.Tnl.\' 

l' .. . . ... 0.0 .. .. 0 ...... .. 

Annual ........ 0 •••••••• 

ratur . 

9 . . 4 

TABLE III. Ma,timllm and minimum mp rotw' at Farmland in 1914. 

Hi 11 ...... 0 • •• • • 0 ••••••• • • 0 •••••• 0 •• 0 •• 00.00. 0 •• 00.1 OF. n July 11 

Lo\ . .. .. 0 •• 0 0 0 0 00 •• 00 ••• 0 • 0 • • 0 0 ••• • o •• 0. 0 • • 00' .7 °F. n rnb l' 11':. 

BLE I 0 rc~g dat t killing fro. t. at (ltZzmonio, troln a l' ord f 
nine y ·a1· . 

f,u . t in f.:lH· jn rr 
0 ••••••• 0 • 0 0 ••••• 0 0 • 0 • 0 • • • •••••• 0 ••••••••• • 0 ••••••• ~la.r 

Ji' i1'l"t ill nutulun 00' 0 • 0 0 •• 0 0 0 • 0 0 0 0 0 • • 0 • 0 •••••• 0 ••• 0 ••••• 0 0 0 • 0 • 0 ·t lJ l' G 

f th 24 0 

1.10 ho" in ond n 

RI .11 /l REo 

r ort 
I rin ipal 
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D PRE IPI-

MO ' Ttl. 

I 
To~1 

b olute Ab olu te mount 
Mean. Ma xi- ~lini- Mean. for th 

mum . mum . Dri t --1-1---' -~~-~ 
OF . OF. OF. In hes. Inches. Inch . Inches . 

] (' mb r ... . 29 . 7 69 - 17 2 . 59 1. 95 5 . 4 3 .5 
January ...... . 25 .3 70 - 33 2.47 1. 1 0 .40 7.0 
F bruary .... . 26 .9 69 - 26 2.75 2 .94 5 .7 6 .3 

Winter ... . ........ . 27 .3 7 . I 607 12 .02 16 . 

March . .... ......... . 
April ................ . 
May . . .............. . 

pring .. 

Jun .. ....... .. 

37 .6 I 3 - 5 3 .20 I. 41 3 .30 4.4 
50 .5 9 10 3.27 2.94 2.25 0 .4 
61 .5 97 25 4 .40 2 .11 3 . 2 Trace. : 1::-: --10-0 - --33- 1~ : 4: ~ . :~ ~ : :: --4-. -

July .. ......... . 74 .6 105 42 3 .77 O. 2.05 
ugu t . ....... . 72 .6 102 39 3.23 0.47 0 .47 

--------- ------------
umm r ... 72 .6 11 .43 3.32 9 .6 

ptemb<'r . 
ctober ..... . 

66 . 1 101 29 2.77 3 .02 4 .20 . · T~a:~~ .·· 53 .3 92 16 2.35 1. 62 4.42 
o· mb r ... 39 .5 95 - I 3.06 3 .72 6.49 1. 2 

--------- ------------
Fall ... 53 .0 . 1 .36 15 . 11 1.2 

Y a r .. 50 .7 105 - 33 3 .2!) 26 .21 46 .1 22 . I 

I In Iud d in mean precipitation . 

ariabl from a1' to y ar. s a rul th 
n a ount of th g n ral1 1 an Jon ition of 

an i oft n 0 'a ion. jnjury to fa.ll-sown T in . 
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Soil Survey of Elkhart County, Indiana. 
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D cem.b 1' ..•..••••••. 
Ja nuary .... . . 
F bruary .. . 

Winter . . . 

Mar h ............. . 
pril ........•...... 

~lay .... 

pring; .... 

Jun ........ .. ... .. .. . 
July . 

u"'u t ................ . 

, ummer . 

TILl' HT Ti' 

TF.MI'EfuITl: RE. 

;',[ a n. 

of. 

27 .9 
2.- .2 
21. 

25 .0 

36 .5 
4 .2 
60 .2 

---
4. . 3 

6 .6 
n.4 
71.6 

---
71. 2 

Ab lute 
Ma xi-
mum . 

of. 

61 
66 
03 

95 
---

97 
103 

97 

mum . 

of. 

- 15 
- 22 
-20 

3 
13 
26 

---

37 
44 
44 

------

2 .9 
2 .60 
2 .21 

7. 79 

3 .22 
2 .110 
3 9 

, .25 
3.77 
O. 2 

12. 

0 .75 
l C6 
1. 30 

------
9.51 3 .11 

~ . 2 I . 
3.61 J. 59 
3.26 .35 

------
10 .07 5.'12 

In h('~ . 

4. !l2 
~ . 42 
0.42 

.76 

3 .9 1 
3 .76 
4 . 13 

---
II. 0 

.1. ~ 
5. 10 
3 .4 
---
13.41 

In he .. 

13,4 
1 .4 
13 .9 

41.7 

.6 
2 .1 
0 . 1 

---
10 . 

0 .0 
0 .0 
0.0 

---
0 .0 

eptem ber . .. 66 .0 9 30 2 . t l. 22 4. . 2 Tra. 
ctober .... 53 .3 95 12 2.2!l 1 .49 2.43 0 .9 
o l'emb r ..... 39 .5 74. 7 2 . 0 3 . 1 2 .36 7 . 1 

Fall .. .. ......... ~-.. -.. -. '-"-"1-'-"-"-"-" 7.9O~1--· 6-1 -1--.-0 -
year ................ 4. .4 1 0~ - 22 35 .27 27.92 3 .5 0 .5' 

I 

'Include d in mean PI' ipitation. 
v rag d a t of firs killin~ froat in faU, ct bel' 12; I t in prin"', May 5. ; a rlie' dat f kill · 

Dn' fro in fall. ptem.b r 2 ; tat t in pring, May 2 
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10'''' d \\'ith a \\"0 1 .n moldboal' 1 10\\' drawn b 
1 in a 

it \\ .. 1.' 

I II han' .'tl no' th ('or}) he PI' vajling; 1'a ' it \ wa to pnll tIlt' 

(!dI' 1'1' 111 til 1"al k .. 111<1 h n, k it h1t l ' 011. IlliskinO' lH' ., " .'001 1 h -
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Barnyard manur i aIm t univ rally u d wh r 0' n ral 
farmin i practi d. When ombin d with gr en manuring th 
produ tiven of th oil is increased and mor ea ily maintaine . 

0"\ -pea ,oy-b an, cloy r and an 1 guminous rop would do 
much to improv it productiven 

Fruit grower and truck r u omm rial f rtiliz r in addi-
tion to stable manure. om u e cotton eed meal with u ce . . 

Land of the l\1iami gray lly andy loam ty vari in pri 
from $65 to $100 an acre. Orchard land in ood condition i 
valued higher. 

MIAMI Lo M. 

The Miami loam onsist of a brown m llow loam to h av 
fine sandy loam about 12 in he d p ontaining a rather hi h 
p r ntaO' of iIt. When moi t the oil ha a decid dly brownish 
olor but on drying out, it liO'ht-brown to grayi h and in 
om ca whiti h. 

A f w gla ial bould r and rock fragm nts on i tin of ran­
ite, quartz gr n ton and y ni ar 0 a ionally found at­
ter d ov I' th urfa e but th great I' art of th larD' r of th 
has b en r mo' fr m the ul ivat d fi Id . 

The ub oil i a llowi h-brown cIa loam ontaining var ino' 
amount of oar e sand and fin grav 1. Thi mat rial fr qu ntI 
holds throu hout the 3-foot section wh re th type oc upi rollin' 
or hilly topography but generall at about 24 in~he it giv way 
to a brown heavy andy lay or lay. This material known a 
bould r lay contain boulders and rock fragm nt and not infr -
qu ntly b d of rav I at epth rangin from 10 to 25 f t blow 
the urface. 

The tfiami loam i th m st importan and b t d v lop d . oil 
in Elkhart. County. It i the main upland typ and COy r a 
0'1' at r proportion of th ount than an of th oth r typ of 
oil. The lar st and most t i al ar a 0 ur in th outhw t rn 

and south a t rn part of the ar a. It do s not oc ur north of an 
·a. t and w t line pa in through th it of Elkhart. 

The surfa e f atures are g ntly undulatin to rolling and v n 
hilly in th a t I'n part of th ount... Th r ugh t pha 0 ur 
b twe .n Bri tol and Mid 1 but'. wh r it j 0 iat d with th 
1iami gray lly sand loam. In th vi ini of Wakarusa th 
urfac i 1 vel to gently undulating. 

Wh re the typ 0 cupies th hi h I' po ition th I' i n arly 
always pr sent in the soil a gr ater p rcentage of mediuJ)'l and fine 

9- 5053 
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f th grain rop wh at and at do b t. 
11) • hod ' of 'ulti a i n ood j Id or 

ju i iou han in 
ep r pI win 

ont nt. 
f"fh Iiami ilt loa 

barn rard manur i 
hould b 
of h 

b I' 

of lim 
1 arm valu 0 tbi 

;1'1 P l' are. 

LYDE ERIE . 

nd r int Hi nt 

ultivation of th 
clod-

will be 

Whn 

on ith l' id of 

The ompri dark-bro", n to black urface oil, 
v\ ith gra , drab, or mottl d 'ra and llowi h ub oil. The e 
oil ar d riv through p ition or l' working of the oil ma­

t rial in gla ial lak or pond, th ark 0101' of th urface soil 
bing du to tb high p I' ntag of or ani matt I' cau ed by th 
i 'ay of plant · in th pI' of water under wamp ondi-
tion, Th il of th lyd grade into muck and p at on 
th oil as th u kirk 1'1 on 
th 

CL DE DY LOAM. 

Th lyd an) loam onsi t of 10 to 15 in h of a gra) i h-
Ila k to bla k mat rial varin' in t xture from a andy loam to 
and or loam an, un rlain to 36 in h s or mol' by a drab, gray 
l' y llowi h andy loam or lightly ticky sand. 

1-'he sub oil ontain om cal ar ou mat rial and small gray 1 
i found both in th oil and ub oil. Th r lativ ly high er-
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ntag 
I' ndJ' 

th oil a d rk olor and 

a phy io­
Plainfi Id 

of mol' 

Th pric from $75 0 $12 or mol' an are, 
d ndinO' u on draina con itions. 

CLYDE LOAM. 

The loam onsists of a dark-gra ? to bla k h av a11dy 
loam to h G vy loam underlain at about eight in 11 s by a h avy 
blui h-drab la loam or ilt clay. In pIa th 'ub oil i a dull 
brown or y 110wi han ' f1' qu nIno" and gray mottling 0 cur. 

Th l' i on i rabl variation fro the typi al oil. ':rhe ur­
face for a few inch may co i of mu ky material whil thin 
layer of fin and frequentl 0 c in th h av ub oil. Again it 
i not 1 n ommon to find muck und dying th lay ub oil usua11 
at a d pth of two fe t. trata of muck, and and clay may b 
foun within th ' -foot tion, but th r aI I ar t b no r lIar 
or r. 

Th 
outh\·\ 

for th 

of th n arne 
b n drain d and plac d 

the Clyde loam i 11 adapt d to 
orn, p p rmint potato and cabba . 

Th rop produ V\ 11, th av rage i ld 'for orn bing 7 
bI hlp r a r. t i th 1 adin corn oil of th count. 

101' th improv m nt of thi type better draina i ntial. 
Th natural growth onsi ts of 'wild gras , low-growing 

bu h ; re d, 1m and willow. 



134 REPORT OF T TE GEOLO I T. 
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PLAI 1! IELD ND. 

and loan. 

'rh Plainfi 1 an on 'i t of llowi h m dium to fin 'and 
ten ino' to a d pth of six to ight inche , und rlain b 1 0 , in-

oh r nt y llow and whi h be om coal' I' with d pth. In pIa e' 
th oil i drift d 0 badly that it i imp ible to ur a tan l 
of an of the d drop . On a count of th 100 tru tur of 
thi oil it is as to cultivat and an b "orke und I' a wi l 
ranD' f moistur condition. 

Th lainfield and i oniin d to th n rth a t rn orn l' of th 
count wh r the larD' I' of two a1' a 0 ur in a ontinuou trip 
north of the Littl Elkhart Riv r. Thi parat thi 

moi tur 
throug'h hallow 
uft r ] ordinal' 

ov -p a , orn and ry ar the prin ipal rop but th 
ar onl · rajI'. ~ or n ral farming thi oil i t oo Ii h . 
do b t and a on id rabl a r ag i d t d to thi 
yi ld from i ht 0 t n bu hlp I' a rand u uall 
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afford an 1-

and i na urally d fl ient in organi mat­
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an acr . 
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a on f normal rainfall. 

of land of the PlainD 1 

and v getabl o p ci lly 

and ran s from $ - to $50 

PLAl IELD Lo MY A D. 

an 1 

an 1 and loam an lik th m oc U 

in the north I'n part of tb 
th i init of Vi ula. Th 
undulating \ hil th a1' a occur a low rid 
seldom ov r three Ie t above th , nrrounding andy loam. 

Th draina ' i good, but not a ce iv a in th .f la.inn 11 
and; on qu ntl th r ill a hing, and th organic matt "r 

i r tained long r . 
oil of th lainfl 1 

n , TOW r outh" 
prinklinO' y t m ,ith ratif inO' r ult. Th 

cr willO' of wormwood and tan y for xtra t i. bing u full 
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on duct north a t of Elkhart. 1:"'or g n ral farming he Plain·· 
fi ld loamy and i a littl too light, although fair ] 1 ld a1' ur 
with a normal amount of rainfall. orn, hay and ow-p a ar th 
principal farm rop. Th oro-ani matt l' ont nt of th oil 
hould be in l' a for whatever cro intend d. 

Farm on thi type of oil rang in valu from 50 t 125 an 
a r d p ndin upon location. 

PL I j IELD 

Th lain£. Id andy loam con i t of a browni h or y llow1 h 
m dium to fin ·and. loam 10 to 1'5 inch deep und rlain b 
l' ddi h-brown ti ky and loam to a d pth of 24 in h . 'rhe 
la t fo t of th -fo t oil tion i lightl oher nt t 100 

and and TIn Th ria g n rous sprinkling of fin 
rav 1 and mall obbl ton ar not of un ommon 0 curr n . 

lainfi Id an 1 am vari o'reatly in dif-
f r nt part of th ar a, but th ub oil po e e gr ater uniform­
it. In th north a t rn part of th ount and a far south a 

soil ontain a laJ.~O' r proportion of m dium and an 1 
than in 0 h l' part of th ounty while outh of 

o h n the oil 1 ompo of a more d cid d browni h 0101' d 
ompa and 10 m or light-t xtured loam. 

Th topo raphy j 1 v 1 to 0' ntly undulating and the oil with 
it porou friabl t xtur i thorouO'hly drained. 

Th lainfi 1 and. loam i d vot d larD' ly to n ra1 farming 
con i rabl tru king i al 0 arri d on pe ially in th 
of Elkhart. A pr viou 1 tate that typ is mol' and 

ction and b tter lit d to uch crop. On thi pha 
ar xt n iv 1. grown. orn l' e, wheat and potato 
main crop. Th "i ld a.:re from 10 to 20 per nt. below 

e l' d from th heavi l' pha . Strawberries r pb rrie. 
and bla leb rri produc w 11 and are xtensiv ly grown. rap 
ar grown very succ fully. 

The heavier pha e i devoted lar ely to the general farm rup. 
orn, th 1 adinO' crop av rage about 50 b hlp r acr , wheat 

1 bu h 1 and r . 20 bush 1 . Barl y i grown only to a limit d 
xt n 1 ut it a 'r 800' a w 11 as that plant d to ry i in r a in . 

Barl yi Id about 0 btl h 1 per a r. at do not roy ati-
fa tory and v r. littl i grown. 

loy r and alfalfa i 1 w 11 but timo hy 1. not v r ati fa -
tory. The production of uch flowers as a t r gladiola and ar­
nations has been carried on at one or two place . 
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1 lUl1J l' ial £ rtiliz l' a1' U ' d onl to a limi u it 'lit and 
tlPll 11 U 11y \\ h n tb amount or t bl manur 1.' in, uffici nt to 
m t th d mand. f th farm. 

l' 

l' nt alu 
1 ctri lin 

Th and 

an acI' . 
b l' fi Ul' . 

onO' the 

a. How or 
p, und rlain 

il and ub oil 

i found bord rin 
or 

Th lar t ar a 0 Ul' on th north sid 
r n ar Elkhart and Bri tol. Th lli'fa 
ntl undulatin ' and h 

rn, oat and ha ar btain 1, but it i rath r 
too rought for th g n ra1 rop. . It xtUI' mak it an early 
oil w 11 ui d to mark t gard n rop' and fru it. It i w 11 

adapt d to potatoc, blackb ITi and ra 'pb rri s. 
AI pl . P ar P a h ar fun gro 

ERIE 

'Ih oil f th 

an 
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W.\ I , HA S NDY L \ if. 

'rh ~ Wank . ha 
J.l1 "diuHl t £in 

oil 
. 'oil is fr rom ton and gra l. 

Ihi t. P 0 upi 

D'un. 
total 

th 

'oil in th 
only 

. nth a t 
It \Va 

b -
the 

an] 
at " ] 

win· to 
and rop. -matur , 

o\\ing with oat a 
2 ton p r a r. rrimo 1Iy 
d in ttin a good tand. 
alDm in favor but tb 

but tb f llowin 

. 
hut no 

rop ar . 'ovm 
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R ntl a a1 
' I an a r . 
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MUCK. 

TY. 13n 

'1-0 to 200 an a r . 
th enid ration bing 

on id rabl mor min ral 
whil In 

on i t of 
in turn i 

Elkhart ap-

and th natural 

1 adinO' 
ultivatiol1 but 

an thi ma-

1 r , 
rofit-

a t of o,h n how th depth of th Mu k and P at to bp as great 8 
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tiliz rs and then onl 
to b profitabl a,Dd i 
iDO' alar p I' nta 
the mu k oil. 

In mall quantiti . The pra ti i said 
omm rial fertilizer contain­

ar e peciall ben ficial upon 

r:rh larg d v lop n of fiU k ea t of Nappan i devoted to 
mint, onion and h mp. 

Onions ield from 400 0 500 bu h 1 rare, ac ordin 0 

row I' , and to 50 nt a bu h L 
The gTO in f h mp ha re ntl b n introdu d and whil 

of limit d ext nt ha proved uc e ful. In t.h adjoining ounty 
or Kosciusko, a larg acr ag over to thi crop, and no 

oubt in the n ar futur thi pI' fitabl indu try will be om w 11 
t bE hed in Elkhart ounty. 

The i ld of hemp i from hI' to four ton p I' a I' an tb 
pri aid i 12.50 I' ton d liver at 

ppanee. 
Th growinO' of p pp rmint j onfined almo t x lu iv 1 to 

the outh rn half of tb 

till an 
om 

ar or two b for 1'-

om f th mar -h in th north­
and \\ h011 I1a (t n th mark t. 11 for 

[an of th ar a ar up ortinO' onl T a rov th of 
r ed and wild O'ra in the w tter portion. Oth I' ar h avily 
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timb r d with elm, mapl "iliow and om tamara k an 1 lo\\,­
r ~ ing bushe . 

A r at man f th Muck ar a r main un laim d an U11-

ultivated and th r i y t room for an ext n i n of th ial 
·rop to whi h tb oil i adapt d. 

raina e i the iir t ntial in bringin about ·ultivation. 

PEAT. 

Tb I a '011 of E lkhart OlDl on i t of thr 
f 
ombustibl mat rial is hi h. Th 

no mln-

Elkbart 

rrhe natural 
ill . hu 1d b r1' and al 0 

lYrE DOW. 

In thi urv y th (p M adow in Iud po rl drain d nar­
r w tri of low-lying land alon .. tr am. rrh oil i quit vari­
able in t xtur and i ubj t to 0 rflo\. 

Th limit d ar a found alonD' b J 0 ph Riv r ar tb 
r t of ba. In at r au d by th bwldin of clam . The. v ar a 
to th r "ith tha at th junctur of Turk y l' k and Elkhart 
Ri r n ar Wat dord ar th mo t poorl drain d and at PI' -
nt hay no aQ'Ti ultural valu . 

Owin to th fa t that Turk 

an x nt that it i. 

on ist of a dark-bro\ n to 



14" l1 F. P 11 '1' 1<' TATE ' EOLOOI 1'. 

in thi kn i not un ommon and in pIa th mu k mat rial 
i fr qu ntly thr eft or more in de tho 

om area along th Elkhart Riv r in th vicinit of B nton 
and oth r bord rinD' 'rurk r k n ar w Pari rnapp a 
m ' adm ar a brown m ium to fin and or loamy and. 

'\ ith th ption of a f w bett r drain d po ,. hi hare 
11 uall. plant d to rn the type i d vo to pa turage. Th 
timb r ro\yth on i of 1m oak ma.pl amore and "\ iUo\\ . 

h 

UMMARY. 

ounty i 

an th ount "a. 
nn ' Ivania 

i a,bout 100 mil 

x-

oun t \or 11 pro-

Th 

o 

killin fro t in the 
tob r 12. 

'ri ultur follow d in Elkhart on i ts 
Th 

in improv 

1. 

qua11 

prin i.pal farm produ t aT orn 11a wl at oa r 
liv to k and dairy produ ' . A larg pre nt. of the corn oat 
an ha i f d .to liv tock. Much of the oro i grown for n-
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,·ila 
<lnd th 

In tll 'ilo i lD n ral u . 

importal)' of l' p rota tiOll i r 
but no d finit rotati n i a lh r d to. 

om m rial f rtiliz r 

ga 

'rh 
(·jal drift mat rial ,>\ hi h 

'1 wo main oil 
th 1\,fiami and PlainnC'] 1. 
th 

10urt n 
111< pp d. 

Th 
th ~ mo t 

a fair 

HaIfa 'O\\"::; Sll' . 's.'.c uLi . 

bout 71.6 P I' 

from 1a-

w w r 

'I'h thr 
typ . 
loamy and and and a1' too liO'bt f or n ral farming) but Wb (;, ll 

PI' P I'] handl dar i 1 31 oil for all tru k rop an man fruit. . 
'I'h , oil. of th Plainfield, ri ace lio-ht lor d. 

Two oil th - ]0:1111 and sand, loam a)' fou 11. 'I'h y 
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ar ~ lark 0101' d and contain a hi h p r ntag of organi matt 1'. 

Tb loam 0 ur a. l pr ion and poorly drain d aJ:' a ' in th 
upland. i'1'h a" d loa " i found in th outwa h plain and th 
na ural draina 

'J.lhe W uk 
loam. It i a, 
It i th prairi 
farming. Thi. 

ald 

ultivated 



Soil Survey of Warren County. 
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DE 

,~arT 11 ount) i 
litH n rth f th 

1 - 5 

partment of 010 an 1 
ur au of oil. 

EA. 

itua d in th w t rn part f In iiana a 
t rn bounda.r of th ta t. J 

om what 

pri in· quare 
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mil , 

h al farmhO Il . , all 
of wa ing orn an 
t p o l'cll hy i. t o b 
th timl ". 
w t 

flo, 
Th 

Wan n 

llEPORT F TATE 

f Po ' nm Run. 

, . 

1'1 l ' 

join 
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Pin. It nt r th Waba 11 at ti ·a. Th vall 
t rtuou b in 7 to 1 0 f b 1m th 
~ r m Rain vill t Pin 

thl'ouO'h a corn r f 
Ian 

into 

upP'r 
tr am a1' urfa r am ,. ith artifi ial hau-

advan of 

nt 11 form r ill-d fin d and btl' 1 t d 

am ar. immi-
Waba h from outh rn Indiana K D­

imity of Indian s m what retard d 
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'rb pictur squ hill and eha m of in l' k ha b n for 
a nturv th favorit home of the a an I Ki kapoo. In -
p nd n ,th 01 lest town in th county wa a trading point with 
the Indian a earl a 1 11. 'The fir t onveya.n of land wa 
l ' ord d in Januar , 1 2. Th d v lopm nt of the ar a wa bur­
d n d b th la k f tran portation facilitie. The onl market 

the outh· thi ,. a l' a hed by the 1 ngthy and p rilous 
journ 1'1 an. Th near tit mill wa at T 1'1' 

Haute. hicago and incinnati VI re th market for 
th arl farm r. Th adv nt of th Waba h Railroad in 1 56 
gave an outlet for the county' produce and stimulat d dey lop­
m nt. 

Th ra 'lroad fa iliti of the county are ample. Two n rth 
an outh lin ,th . & E. I. and . & I outh rn iv ir t 
onn ction with hi a 0 about 100 mil s north. The Waba h 

an th Poria ivi ion of the Bi Four cro s s the county a t 
and '\ t. bran h of tb Illinoi ntral Rail way nt l' th 
Olmty from the we. t and meet the Waba h at W t L banon. 

branch of he ma'n line of th C. & E. I. in Illinoi t rmin t at 
Ju ville. 

Tb . ount h a total of 

ply of thi road metal. 

L 

prairi not now op n to tray 1. 
The ar a i in a v 1'. 11'0 I crou onditi n. The improv m nt 

ar of th b t t e. W 11 built f· rmhou 

on.nt . \\In 

till m intain d . 1'h)' i. . an ap-
nb. tantial brjck . hoolhou on-

nien 
Tb 
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LIl\I1\. T E. 

ulation ha t adil 
1 70 10,204 ' 1 0, 
99 inhabitan . The 

of 
r . 

hara t · 1'1Z d b, wid varia-

r, and are mor ­
t rli pas ov l' 

ppb abl to 



1.0 

. o rot L 
T.\TI 

nEp It'l' O.F 

.\rean. 

L 

l
Ab 'olut 

1axi­
mum . 

D PltF IrI · 

Inch . Ioche . 

D 'C n ber ... 
./a n a r 

29 . 7 (1) - 17 2 .59 1. 95 5 . 4 3 . 5 
25 .3 70 - 33 2.47 1.1 0.40 7 .0 

F brun.ry . ~ __ 6_9_~ ~~~1 _ _ 6_.3_ 

\\ in te r ............ . 

;'1ar h ..... 
pril ... . ....•....... " . 

~I!ty . ...... . 

'pring ............. . 

Jun .. .... .. .... .. 
Jul y ............... . 
u~u ....... . 

'umm r ._. 

F all . 

N H1\lAL 

1\1 NTH. 

1), mb l' 

27 . :3 

37 . G 
50 .5 
61.5 

49 .9 

70 .7 
74 .6 
72 . 

72 .6 

66 .1 
53. 3 
39 .5 

53. 0 

3 
9 

97 

100 
105 
102 

101 
92 
95 

- 5 
10 
25 

33 
42 
39 

29 
16 

- 1 

J;tlluary .. . . .... ..... , .. .. . .. ... .. ..... . 
F Il'nu l'Y .. . .. .. ..... . .... . ..... . . 

, int I' 

111r 'h ... . . . ......... , . .. .. .. . . . . 
A-l ril .. , . . . ........... . . . ... . .. . ... . . . . . 
May 

JIIII' 

July 
• ugust 

'pr illg' . ..... ... . ....... . . . ..... . 

umm l' ....................... . 

7. 1 

3.20 
3 .27 
4 .40 

10 . 7 

4 .43 
3 .77 
3 .23 

11.43 

2.77 
2 .35 
3 .06 

.1 

6.07 

1.41 
2 .94 
2 . 11 

6.46 

l.!)­

O. 
0 .47 

3 .32 

3 .02 
1.62 
3 .72 

.36 

12 .02 

3 .30 
2 .25 
3 . 2 

9 .37 

7 .16 
2 .05 
3 .0 

12 .29 

4 .20 
4 .42 
6 .49 

15 .11 

16 . 

4.4 
0.4 

Trace. 

4 . 

0 .0 
0 .0 
0 .0 

0.0 

0 .0 
Trace' . 

1.2 

1.2 

.ANN A.L 'l'E fPEU",\,,'l' R]'; 
VERMILLI 

TE~i(Pl''': R, 

jJJ an. 
OF . 

..,7 .1 

- ,0 

9.6 

6--1. 

5:".1 

7 .... f) 
7G.G 
H . 

7 .4 

BE. P[(EC'l.PIT TI ;--;. 

jJ[ a1'. 
In b ,'. 
1.9 
:" .9_ 
1.7 

G.G· 

3 . ;:-4: 
....7 

.55 

. 7 
2. :.. 
2.96 
2.91 

.69 
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Fnll . . . .. .. . . ....... . . . . .. ... .. . 54. 
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1 ] 

l)j{I~(,lPI'I'AT I () 

.lr an. 
111 (' lH·~. 

;;. i):) 

~.;jG 

.1h 

9.1. 

;,.+ .17 

tab] , that tb m an annual PI' -
Th gr' t . ~ t amount our ill 

\';arm . t. ~md 

E . 

no\\ tim ~ .for th £::11'111 r . and Ian lown r t mak 

wIl 

la k of 
1'01 may b 

ar jn titnt 1 
ho", .. th::lt it i . 
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ffort to main ain th f rtilit 
th il' . oi1. . 

op l'ati ns" re b 

b ttoms and th 

u. 

rodu tivit f 

y tems of op 11 and und l'-

mall 
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chief na ' m'TIt ar 

orn 

and ha 1 i 

o down almo t a deep a th fUrl'o\ 
will re tore th onn t ion of the oil and sub oil. The r maining 
~-4 ulti ation should be as shallow a pos ible. A dry dust mul h 
hould be maintained at all times. 
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01'11 wb 
;:tD 01' 

oat an 1 
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own broad a t OV r th 
of hi 

about 
mut r -

d oat houl 
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n-

II al'~ 

, tan v r 



1 6 

1'0 

manure. 

RE ORT F T TE E OLOGI T. 

d n all well rain d, 

b 
I r or a 

'IV t loy r tage on a number 
foil, th Fo, h Iby and peairi t Tp ,wh n 10' r fail. It 
hould be drill d in the oats at th " tim of e ding at rat of 12 

pound of hull d d er acr. The ntu .. e rop do not sha 
it out and th not kill it wh n th oa ar r moved. Th 

in 1 

to all 

mat r ana ni rog n ont nt of th 
purp are barn ard manure rop I' idu and gr n manur . 
In onjunction \'\ i h humu. ould be the u e of ground lim ton 
to n utralize th a idity pr ent. The lao t op ration will be the 
u e of pho phatic f rtiliz r. A ording to the best evidenc of th 
Purdue reeor the h phor can b rno t profitably appli d in 
th oluble form at lea toby th l' t r. iv hundre pound f 
[I'id pho phat on in the rota ion honld b ufficicnt. ... th 
m chanical condition of th oil i improved the almo t inexha ti­
bl upply of potash pI' nt will becom available. 

The oil of Warren ounty i d p, av raging about 18 inches, 
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and f l'thi )' FI n . ub u 

of tillin ' rna hill . v ral 
. p of land. 

un-

hang d hand in the pa t five year, The 
1) tt r prairi land i h ld for $200 to $225 p l' acre, Th oth r 

tion 11 fOI $12 to $200. l\1ec ur by it ro u ·tive apa it 
t il pri of r alt" i inflat d on lUan type of land. 

Tru k or p ial farming ha" not r elved InU h con id ration 
in the county. Suitablene and favorable location warrant more 
int r t in fruit gr wing at 1 a t to m thorne deman i . 

rfh ri paid for farm labor a w 11 a the upply i a.bOll 
th am a that of he n ral region. 

SOILS. 

rfh oil of W ruT n olmty are rived mainly from the un­
consolidat d deposits left at the retr at of th gr at ice he t at the 
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f 11 ]a(·ia] 

o 

(:a 

tributari 
Th oal lVr a ur 

o-rain 
lik mat rial tad f t Ol' m r. 'lh unif rmi.t 
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lay r trongl. ugg ts 
from d -

tigation 
hay ont nt of 

form d in th 
an in 

on a ount f th 

from tho f th 

mall r ar cur 
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w r built 

ar a 

floo plain or ov rflow land i of local 
ri d majnl from th uplan and ha many f it 
Th fir t bottom of th 'Waba h Ri v .r i l' lativ 1 

typ found alon th 
IVlu k i 

of variou 
r~n . 

'rh followinD' 

ae umulation 
It i of limit 

ribe in etail tll ever 1 oil ype. 

IIII'L AM. 

Th urfac oil arrin n ilt loam co 
ilt loam 12 to talmo t bla k friabl 

Miami 



u r . 

on . 

11- 5053 

IL 161 

f una on r t of har 

ommon rolling prairi 
pr domin ting typ in 

from almo t 1 v 1 to 
ra hi · found 

1 riY d from th \v ath rin of 

h prairi to a depth of 5 to 40 
of la and an gravel of 
ar mat rial in l' a from 

trata are u uan quit 

xt n iv ly develop d in th W rn an nor h rn 
ount . Th inn r boundar of thi typ r pr ent-
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ing rud 1 th form r tim r line, 'will av rag about flv mil 
ba k from th riv r front. It attain its t dey lopment in Range 

and 10. In Mound Town hip it approacbe within two mil of 
tb ri er. It in ariabl extends up t th . r k vall on the w t 
and outh id while h orre ponding area on th nor hand ea t 
ar timbered oil. 

Thi cou ty Ii in tl e path of th pl'evailinO' outhw t rIie of 
urrun r an autumn. Thi condition i p rhap th re ult of th 
h ck O'iven to th advan ing prairie fir by the cr k and 'vall 

. lopes. 
B id th artifi ial planting of ilv r mapl and 0 ag rang 

th r are a few islandlike grov of nativ for t of oak n 
hickory through the prairie. Th larO' t tra tour in ions 
u:- and 36 T. 23, R. 9, known a W:tlnut Gro ' 

G neraily, the ub oil i w 11 oxidized and i a buff 0 bright 
yellowi h color on the ridg and knoll, and a pale 110v or gl'a 
and hiO'hl mottl d with y How d iron tain in the I v 1 por­
tion. The mottl ondition i c lwa iat d with 001' drain-

n xtensive ar a with th mottl d ub oil 0 ur a t 0'£ Pine 
~illag extending w 11 toward the ea rn boundar The 
urface oil o,f part of thi d v 10 111 nt i a 

brown h avy iIt 1 am l' mblinO' the flat pha 
loam. 

IVfo t of the ar a lying nor h of Pin re k and t of l\1ud 
Pin reek i brok n b m raini 1'i Ig and a light r 0101' d ur-
fa oil i dey 10 ed. A f w u h area W re l' t d a Miami. 
'rh il in uch Carrington area consi t main! of 12 to 30 inch 
of a o'!'ayi h brown iIt loam, grading into . friabl brownish y 1-
10\0\ andy loam. Below two f th re icon i 1 rabl and and 
ra 1. Th surfa 

",at )'. . am 
. mbin d with th <Y 

andy la ub tratum, 
mark d d gr 
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h. an xt n, i. n 

tllTin ton iIt 1 am'\'\ a 01 of th mo t d. irabl 
• I'll h It but mu h of thi t. p a well 

lay loam ha, b n . ubje ted ontinuou 
for b ut thirty ar until now i f I tility and 

PI' ductiv 11 ha b gun to wan. In addition it form r good 
1 hy i al on lition has b en r du d b) improper ultural opera­
tion, '£h corn talk are often pa tur d in lat I' winter an 

rinD' when h ramping puddl , th oil. fttim it i plow d 
too a1'l b for dr. nough 0 11a dl fly. Th rgani mat-
t I' i d pleted b th burnin an ale of th rop I' idue, 
uch a stalk traw an w as. Every ffort hould be made 

to in I' a th uppl of hum. 10 I' or oy-b an hould b 
Town in ev ry rotation and th bulk of th rop Ul'n d under, 
ither outrio'ht aft l' thr 'hing, or in manur. Th oat traw 

'h uld 1 r turn d to th oil if not uti1iz d as f d or b ding. 
Tb Illinois ta ion ha found thi type to be d fici n t in pho -

phoru and O'ood r suIt at' l' ort d in th adjoining ounti of 
that tat b. ap li atio of one-balf to two ton of ra 1'0 k 
pho phate. 

Th IjO'bt l' ph of thi t. p and parti ularl th undulc tin 
G rea aI' , b oming low in lim ,a. ho'\l n by th litmu t ts' and 
all viden m to in ica that lim i ne d d and profitabl re­
. t wHl doubtle at end it u e. 

orn oat, gra . a d wh at ar th main rop gro n on thi 
t. p. A fi y ar a'i rag for corn would b about 40 bushel; 
oat 30 bu hI; wheat, about 20 bu hel , and clover, 1 to 2 ton . 

o att m t ha b n ma to grow pecial rop x ept a all 
a I' ag of potato ,whi h give about 200 to 300 bu hlp r acr . 
>_ n ar corn i gr wn ext.en iv lyon thi oil around Hoop ton 
Illinoi. It is an excellent gra soil, and a considerable acr ag i 
in blu gra , ,p ian in. th rolJing ar a and n r the timber 
En. orne fruit j O'rown for home con, umption but d s rv 
tar more attention. 

Wheat i not g n rally grown. It wint I' kill badl, ith l' b 
th a umulation of \'i at I' in low plac , I' moth l' d out b th 
i e in winter. Wh at plant are al 0 h av d out of th ground by 
th It rnat fr zing and thawing in the fall and pring. '1 hi i 
clu to th formation of i e in soil spac filled with water. Wi t r 
killing i a sign of inad quat drainage. With the im 1'0 ement of 
th lrainag t m and th u of hal'dy train of rrurkey Red, 
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wheat ultur 
~ o -b an, ow-p a 
tli land . 

'].1h arrln ton ilt 10 m 
Grand Prairi and 

'"fhi . ri 

;r.;YDE LAM . 

arringt n ilt loam. 

land f th 

ar a 
intri­

ur a 

a dark 
Th 

of 

il. 
to an 

it from 

Th t. P a a unit p rhap will av rag ilt loam in 
Warren County. Mo t of thi oil pre nts v ry wide variation 
from the brown prairi and the differ en ar 0 pronounc d t 
be recognized by mo f I'm r. It i 10 ally ty 1 bla k prairi , 
and the heavier de elopm nt i known as "gumb ". Th alu of 
realty i d termined largely b th a r ag of thi t p on th 
individu farm . In rno titan the b undary i fair! i in t 
betw en thi type and th a 'oclat darrington ilt loam. ut 
there i f1' quently a zone or trip b tw en th two 80il that giv 8 
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of th lal'o it 11 11 \V ] • . maining op n ould 

th 

a rul thi . not ill to b v r~ "n rally a id; but 
trae of a i ity hay b .n found with litmu pa er. The ub i1 
i w 11 uppli d with lime. The ho phoru and pota ium con-
t nt a1' known to be ample in ill t C . Th ne of the typ 
for om tim to come will be b , t r ph leal tr atm n , and a on-

1 of d aying organic m tt I' hould b m intain d to 
the m ehani a1 ondition of tIl oil. ppli a ion of 

tw nty 
rodu tion. 

may v ntuall I 1'0\ profitabl. 
loam ha ndur d tb 
It i th 

ign 

a 1a1' portion of thi. ty ar 

Th ) lay 1 am a1'i mark dl, fr lJ1 11 , am yp 
in ntral Indiana. Th 1110 t ali nt hara t r of th . form r d -
y lopm nt aT th 0'1' at r <l pth f th u1'fa oil. The 0101' a 
~n a rag nd xt nJ to a QT at r d pth. rfh 
t xt 11' i notably Ii ht I'. 

MTAMI ILT L 1. 

Th surfa oil of th Miami ilt loam to an av rag pth of 
to 1~ in h i a gray to a browni h gray iIt loam; in oh rent 



IL URVEY F W RREN COUN'l'Y. 167 

and quit d fi i nt in hurou . 'J.1h 
ilt loam that ext n to a epth of 

wat r ' at 
roil' 

. , 





1, 

liP n th 

IL 'l'Y. 16~ 

a wh 1 ar 1 w ­

f a , 11 p 1'1 r q ualit,v. 
Wll Lm 1 n 1hi ,'oil 

ndi ion that 

1A [I fLT L .\ - FL T PIL\ ' . 

pi all; ' 



170 RBP RT OF '. 'rATE 

nh oil. 

H 

IlELB 

helb 

'['11 . Ul'fa oil ran fr III a brown 
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portion. 
loam t ll 
mottl d 
ilt loa tl1 
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uffi i n t 
oil and ub oil 

all1 pri' 

o-ray .,ilt loam to a d pth of ] <J in h. 'nh oil i a . ' llowish 
hro\rll to r ldi 11 hrown ompa ·t. il t. la, loam to lay. '1h , oil 
an] , 111 'oil 11a ariabi amount of rav 1, d p ndin up n th 
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f olluvial, n h 01' a11u ial fan 
plant .d in oat or aHalfa. 
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a1' u ually nalTO\\ an the a ocia d 
ilt 10 ID. Wh n de 10 I a a natural 1 vee the and 
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volume of wat r than at PI' n. ub qu nt 
l"osion ha add u h fin m t rial .from 

hjgh r lands. 
th fir t I' quir m nt of thi 
a ount of th ,mall levati n abo 
fr d f their of wat I' at th pI' nt tim . 

ar a i v r mall. With th 
tream chann 1 , now progr . ing, 

W ABA IT A .l. DY L 1. 

urn rou lat ral ar 

rater-lik 
fw 

'rh \\ aba. h and loam to a d p 11 a. LJ to 20 in h i a l'Y 
dark brown or black fl"iaJbl , andy loam, 01' a loamy and. Th 
ont nt of organi matt r i relatively high, and it impart amI· 

1 w or loam urface. 
The ub il i uit variable, but con i ts mainly of a bl"0'-\ n 

or D'1'ayi h brm n andy loam or loam. Fr qu ntly th ub oil rna 
a rown h avy ]oam to a ilty 1 loam, v n b corning pIa ti 

an nmmy in the low I' portion f the 
ibtion i contin d to a f w mall d ' pI' 

ion u 'ualJy ontai oar e and an iat 
snh ratum m be a b d 0.£ gravel. 

rrh Waba h andy loam occur bord ril] Pin 
l' k from n a1' Rain ill to ram r. 0 ographi po ition 

1. ntiall. d , 10 d a flood plain, But th larD' r part of it 
a1' no long r flooded and occur a terraces while th l' maind l' 

i notabl abov 0 erflow ex ept in extr me high wat 1'. Both 
po itions, together with the lower I lain, are in Iud d with th typ , 

'rho oil i verT productiv and 1 irable for a numb I' f crops. 
J po ition a ur I' a onahl prot tion from flood wat r. t 
goo drainag and it large organi matt I' ont nt pro id a high 
d gl' of available f rtility, It 100. tructure I' nd I' it ea y of 
ulti ation and l' tentive of moisture. 
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in the prairi . IDO t of th e ar 

on u of p ta IU 

f rtiliz I' . 

m nd d. 
oar barnyar manure and lim are al 0 to b r OID-

ULDER ARE . 

Bould r ar a mbra a f w ar a of limit 
t rrace n ar In e nd nee. Th mo ~t typi al ar a 
23 T. 22 R. 7. The urfa 0 thi kly ov r 
t oulder hat will a rag Ie s than thr f t in diam t r a 0 

b unfit for ultiv tion and p rhap 0 num l'OUS hat h xp n 
of removiDO' them would prohibitive. Th , oil oc upied by the 
boulders i the Fox ilt loam. 

They w r doubtl 
h 

ar mol' num rou ' 
at a imilar levation. 

UMM RY. 
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lU1S 1" ·Jaime 1 all th , form'l' " at 1'10gD' U area 

th 
·ounty-. 

ultural. 
tant ar njoyin 
'ojl . 

The climate i similar to that f th g n ral I' gion whi h i 
'bara·t riz d by wid variation . . Th a rage rainfall j inch s. 
T h 1 nQ'th of th av r QTowing . . a. on i about fiv and on -half 
month . 

'rh ultural m thods and pra ·tic s apply sol 1 to grain farm-
inD'o o1'n and oat ar rown almo t clu i 1 on th prair'i 
oil. Mol' wh at and 10 r are grown on th gra la 

. oils. orn will av rag about 40 bush 1 
1;11 h 1 . v hat, 15 bu b 1 . 
"1'al in a t five y al' . 

'1 h D' n ral plan 11 'g . t d for improving mo t of th oil typ 
i . b tt r drainag , and to gro" mol' ] guminou rop in uitabl 
rotati n, wi h th aid of ground lim ton and a i or 1'0 k pho -
r h t 0 maintain more li e to k . 

~ arr n unty i an ar a of large holding. Th av rag iz 
farm i 161.4 acr . A ompl x. ystem of t llantry prevails, 41.6 
per nt. of farm 1" bing 1" nter ; perhap thr -four h of th 
prairi fan are 1" nted. 

Ho rai ing j . th principal live tock indu r 0 att nti n 
iv n airying and ompar ti ly f wattle ar fed. 
Th oil ar d ri d Jar 1 from the un 00 olida d po it 

of th arly 0 in gla iation . Th main soil fol'minD' material 
i a ilt. or loe -like layer veraging 0 inche in thi kn . Th 
alluvial oil ar Iuite xt n i e. Fifteen (15 ) t p and thr 
1'ha have be n mapp d and cribed. 

The arr'ingt n ilt loa.m i the rno t xten iv and important 
oil. It mbra th undulating prairie soil that ar naturall 

w n 'urface drain d and are brown in color. The pho phoru and 
lim Ul pI of be oil i known to be low. 
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Mu k i an orga i . oil. The bould r a1' a mb1'a a f w mall 
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Wa1'r n ount oil are ill ompal'ativ 1 f rtil and rop 
produ d in f vorabl J ar ar t larg but uffi i nt vid n 1 

at hand to how tbat profitall yi ld of l'tain 1'0 ar not bing 
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Geology of the Bloomington Quadrangle. 
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a an hi tori al tr atm nt whi h "ould n c -

aril be rath r long. 
It i impo ibl to finall orr late the formation \\ ith th t p 

e tion of th 1i i ippi Riv I' in that tion 1. bing riti al-
ly rid an:1 orI lation at pr nt would add , onfu. ion later . 
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On condition in th w t I'n art of th 
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*Harry Warren' od. H..'l.1 p, Byb , . A. Malott, Thoma F. Ja kson, ann G. . Mance 

( 190) 
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r: TJeal'.) (lUel /hitwoocl phH:C.' on th IWnoi. i'lltral Railroarl 

LnU . D ept. 01. . at. It '., 26th Ann. 11. pt . , p. 2G3, IDO l. 
t Gcol. urv . Ind ., 5th nn . 11. p., p. 161, 1 73. 
··Hopkins, Ind . Dept. Goo!. ~at. Ro~ ., 20lh .\nn. R ep., p. 317,1 95. 
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EXPLA ATIO F PLATE 
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b. II l'i r.ontnl a l1fl v rti .n l .· t io n.· of .t 11 f l'ol11 .T 110. n ' . 
II 2~ (1 in 111 t 1'S. 

}i' j er . .n, Gh. J [( l'i ~nt l t ;t I nml , I'ti '}1 1 :o;('(' ti ons of P. 
i\[ngnifi d 2 ~ liam t ]'s. 

I i eTs .. 7::1. 711. J [ol'bwlltnl I1ml v rti ';11 :-; (' Ii n. of }' . )f. c- B. hllff .. t n 

CHIC'" in 7h du 
uti nal luff . t n 

of Indiana Quarl'ie 

IItHl flll d " r i '£l1 ·tion f ark Hollow tone. 
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north of 11 ;:trrod. hnrD' from "hi h a,n 
'011 t i. 
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Ch -l't ' ..... . ............................. . .. , ........ . , .. . .... . 0 3 
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0 
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*Twenty-first Ann. Rep. Ind. Dept, Geol. Na.t. Re '. p. 297. 1896. 
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T tal ... , .. , . . . ... . .. . . . . . .. . .. . ... . .......... . 

f a mall plant that \\' ul han 
t 

rr tal,\' 31":-; 1 roltinO' xp n ' .......................... . 
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al . 
tIl 

\\. r 

ntir 

ar nb­
m trial 

'iz und halld-

Ib . 1 '1 7 

. ]5, 50 

m nt 'vV uld b a follow 
$ 1 0 

1,426 50 

T tn1 :fix d bar .... . · . . ....... .. ... . . . . . .................. . 

il 

Total 
fJ' tnl 

abou u h a plaut w nIl b al I1'oximat ly 

r day .. . . .. .. . .. . .... . . .. .. . . . . .. .. .. . . . .. . 

oe 1 h lll·~ . • 1 772 00 

o. t per to! Ii htly un 1 r f: u1' n nt p r t n. To thi 
l1lU t b ad 11th nx ] hal' c of about th1' nt p r 011 , \Vbi h 
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'J.1h amount 
. oil i 

on 
abl 

lim 

W TE LIME T E l THE M 

'arbona , 
carbonate. 

F L .I II:E. 

of 
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of 44 p r nt. arbon 
al iu oxi . rrh two h mical 
m an of h at and thi i th h ro­

f lim . Th arbon 

quivalent to a lay r around 
of 52 f et. Van Hi e timat the 

amount of al ium arbonat in oluti n in h wat r of th 0 ean 
a on hundr d and ixt rillion metri tons. al ium an not 

Xl t in natur a th m tal or th oxid on account of it great 
affinit) for wat r. Wa r chan it imm diatel to the form 
kno n a la k d lim or al 'iuru hydrosid. Th hydroxide in 
turn i a t u on by rbon dio id to form arbonat . Th for­
mation of qui k lim tak la a cording to th following r a -
ti n: 

of lim i heat d it 

kno\ n as ration: 

a ( 1 )2 is th ub tan known la k d lim or 
th milk f lim. Thi lim on xpo ur to th air wh n 
w t tal e up arbon dio rid from th air and aO'ain form cal ium 

ho\\ n by tb follo,,, in 0' ration: 

a( H) 2 + 

b 

"\ r 
trll ur 

.·trn t d wi h lim rtar , but th Roman . u d a 
from 1 ani h in m ny of th r at tru tur buil 10 r th 
Empir. The use of this c ment was oon abandoned, and the 
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f th middl ag \ ar 
ar . 

Lim 

u. 

dr. air. IE h at d in a 
into lime oxi 
obtain d in a 

a (N 3)2 ". 
Whit lim 

111or-

diff r mat rially 
iut 1'b dd d with 
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iIi a and 
ha\ an r at 

about 

11 drat an 1 

from th lim 
la kin f li] 1 

th h a f th 
a II 1 wat r 1. 

i fix b~T a1-
un lak L 
tbi. "c t l' f r ill th ·iIi at 

"\ 1nm rIl f th W t"\ ir ini 

h pIa t l' t n 1 to \ 
n nt of 

\ f ' 1' 

th t b lim hydrat talc u 
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ana form arbonate of lim a ho',rn earli r in hi pap r. Thi 
r , i a 10" on and in the ca of om it rna b 

b f r the lim h nall r turn to th 

a 

oth l' hin 
h pur r lim . 

mortar 

r ult . In fa t 

of an: con ·jd rahl J ma 3 of 
rate , ithin from 

final a bona t on 
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mol' ,han v '1') lUl'a-
bl . hm lwinkao' 

t am or air into th kiln durin 
th 

ontaminat 1 'with a 11 
th Ion 0" flam III thod of bu1'nin 

a1' 

v, ttin 

Oll inuou '. 
aU ,\" fl t 
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aft of th 
and a 

and 
ar 

Tb ' 
hal' 'd mn h tim b in 10 t 

\Va 
thr wn 

r n ainin rna rial b in . u d. Thi m tho 1 wa fol­
th h ap or ditch method in which the limestone was 
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t h 

r nt . 

(1) 
( ) 
( ) 
(4 ) 

TIE l' WI F 1 

b tt r 
ar . foll \\" : 

for unl l' th n 

Th fourth m thod i t appl u tiOll fan a th t I I t 11 
kiln to draw off th wa te O"a e as fa t as they ar form d. 

Th EI r 1'0 is a ombjnation of the two m thod in 
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kiln an u ti n [(' n 
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Prof ; I' 

,\'hi h i 

Rl~J> RT OF T 'T'E 

E . rim 1 y 

hil'l 

int rior of th 
lind r. 

,,\ ork on lim 
01 'i al 

in U' in 

Th kiln ion. tru t d \\ ith two hamb l' or a hI it 
i 1 uncl l' th :£il'ina' door '. n i. 10 at cl 
oth ~r with f undation n Uti r lin 

nom in oolin '. lim . 
intI' ]u tion of a mall j t of tam nnd rn -a h th 
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th ho air th l' 1. for Irau 'ht 

Th 11n ]] kiln at nt d in 1 9 ha 1 oil r . t In th . 
ar h of th furna 01 nin ll1 th lJ dy f tll kiln. Th s 
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I' h at f r th kiln and 

ota1' kiln ar in U I in a f \\ in. ·tan 
i a ailabl t d t rmin th ir onomi alu 

th , t of lim burniTJO' with r tar 

p r day. 
(. 2 o-a 11 

r bu h 1. 
manufa tur 

tion ountr m of t ll mo important fa tor in tll 
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tion ar 
cf <Ina)'\', in 

01' h fa an. val'iati n ]n o. t 
ariations in fu 1 co 

']'\1 fall win fjO'lH . a1" gi\ n as th a raO' \', 0-

kiln plant wi h a dail apa it of -00 bu hI. Th 
a. foll w : 

lil t l' ~t n I hnt <lm1 hud. . ............. . .. . ..... . ............. :1 60 
1 
7 00 

o 

,'26 ,,0 

Th. e 
IIp-to-dat 

the outh Tn In] ian et eli tri t \\" uW ) '" ith 

Jil t r ~t on pJant a lld II PI' intion .. . .... . ....... . ..... . . .. .. .. . 
t· .. . ............................. , . . .. . . . .. .. 1 

4 50 
o 

1 00 

'lute-II ............... . ..... . .. . .. . ...... . ........ . .. . 
r I \l~h J . -L nts. 

'rh r ar 
qui klil 
quarry di tri 
·t n a. a 1'a \\. mat rial would not 
xp n ar oun din. 

to h 

Jn ,1a kin a hiO'h al ium lim th ,1' i ' an in r a of about 
fo rt, Iound to h bn h .1. Qui klim w igh about. v nty-flv 
pound P l' bu h 1. 

f an: min 1'al 
pl' tel bUTD d in thi. 
ountr half 

is n. c1 for h -mi -al Plll'lo . . dif-
f r n 11 . and in fa t mo t grad om 
pial u. to, hi h th are h t adapt d. om puq 0 r quir 

3 high calcium lime and some require a slow slacking lime uch 
a. 'l'e ult from th burning of dolomitic lime ton . Th princi al 
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u f lim a. a tru tura1 mat rial ar ' in lim m rtar and la­
t r in ga ing POI' land m nt mortar, con r ,an gyp urn pIa -
t r , and a whitewa. h. Roth <1ni klim and h dra d lime can 
bud for th tru ural U1'P . Th h mi a1 u of lim 

vernm nt l' pori on th indu try a f How : 

B lea hi?? g industry-
Manuf ctur of bl a hin 

cium). 
I a hing and l' novating ra 

o k ( ith r ) . 

a'ltSti alkali ind'/, try-

a1 iUlU or magn ium lint ~ an 

ow r ' h10rid lim ' ( a1 · 

, jut ,rami an I vari u ap r 

~a:anufacture of ,0 a, ota h, an 1 ammonia ( al ium) . 

h mi al ind'/, t1"i -
Manufactur of 

, anamid ,and al-

:1anufa tur 
1\:1anufa tur 

a manllja t 'lW -
Purm ation of oal and wat l ' ga ( ,ith 1' ) . 

la man'uja til?' -
IVlo t vari i of '1 and O'la ( a1 iUlTI,) . 

Mi lli ng ind1.l tt·y-
larif ing grain ( i h r ) . 

a1 ium) . 

M llufa tur of rubb 1', g)u pott I' and pOl' lain ith r ) . 
y ing fabri and poli hin mat .rial (eith r ) . 
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linol lim (ith 1') . 

PI' l' ing incl~l try-
PI' rYll1O' gg. (a1 im ) . 

m lting ind'lJ try-
R du ion of iron 01' ( i h r ) . 

Tanning indl tl'Y-
'rannin ow bid a1 ium ) . 
'rannin O'oat an kid. hid (i th 1' ) . 

Th u 1'i ultul'al In u tl' 

.'oil t1' atm nt i in th 
a in th a. f leain d land. wh r 
an a part of th or ani matt r in h 
qui k l' l' turn . 

Lim i used in th preparation of n arly all of the in t i id 
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u 
ommonl, known a 

und l' h nam of 

Lim 

IV 

xamp] 

<1 1' 

ell' 

in he manfactu1' of th alkalin h dI'ox­
ium pota, ]U111. and ammonium h) droxi i 'Vh 
ub tanc wh 11 b ' -at d with lui klirn an at r 

al lum al'bonat an 1 h h dl'oxid of th sub tan ,a for 

3+ 2 == Ca ; ::+2 a ( I ) . 

dium al'bonat I In' \ at I' Ili a ] al · 

tri 
tim that plant for it manufactur mu. t hay 
of ow r . Th a1'1 id bI' ak up lowly in th air 

d ith" at r a ording to h e f llowing 

2 H 2 -+ a (OH) 2 -

f (\ tat f lim f1'oll1 hi h put a ti 

Tn the lllanufa · Ir , f 
lin h~ iroxid. f1' m h 
pap r. Th a ti n f th lim tallow or OT a i. to form 01' -

' 111 alt or a1 ium. The alcium is a. i1y r pIa d b odium 
or pota sium from om of their ompound to form th soluble 
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an 

r. 

:whi h ha. b n 
In t l1C' 

'l'h a1 ium from thi 
arbon clioxi 

lution of milk 
Th lim al 

ol'iulYl 100 ning tIl 
un­

of th 1 th r 

;-H far mor important and hav amI h larD' r u 
f( turinD' indu tri of th untry than th lUa n iU11 1 illl 
tho bnrn d from dolomit . 
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hi halO i gl' Fah-
riat 

half r volu ioo. n auto-
In ti pra r" hi h contain a red t rrnin d amount of wat r i 
]0 a.t d 0 r h an and -I rinkl th wat r nly ov r h ur­
f oon a th water and lim ar th roughly 

an i mp i d and a n w hal' J i pIa d in it. Th 
proces, of hydrating a high calcium lime oes not r 1uir over half 
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an quaIl tron m l'tar. 
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dan r in pa king an in han ling. 

mn 
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a 

al and hip-

of on all 
id . 

" ( 4) Th 1 k of om 

rat 

ntral 

than 

wh n it i know th t rno t of th hio lim 
al hat he Indiana lim for 

!uo t u if ut on th mark . in th £01'11'1 f lim 
The last r a on urg d is probabl till th III 

holding ba k th in lu try, but this a not 1 ng tand in the wa, , 
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or informati n n J'l11nO' th Ian und l' it n w wn I' 

follo\". inO' inf l' ion wa prOlnptly furn' h d. The equip­
III n f h plan on ists of fonr ki ln.' b\ 0 of ton an i tv. o f 

'rh . pl:w will furn] h TIl 1 m nt for] 5 m n 
a an a rag V\ ag of 221 . nt r b n1'. '1'h y arly output of 
t he pIa t i about 22 ,000 bu b 1 of lim and th oal on umption 
i a out 5200 tOll. Th 0 t of pro iu tion of th lim i figur d at 
about t n nt p r bn h 1. Th plant r pre nts an inv tm nt 

E a proximat 1 $25,000.00. 

P RTLA D EME_ '1' . 

'rh m n u d h th an ient Egy tian builder wa a typ 
jmilar to our pre nt lim mortar . Th r i no reason to b Ii v 

that th w r familiar wi h any form of hydrauli em nt. 'rhe 
Dr t u of thi of 111 nt i attribut d to th Roman build r 
who u ed it in the gl' at ngin ring works of tb arl ir . 
1'hi cern nt was mad by burning a vol ani a h found abund­
antI.. in tll vicinit of pIe an all d uzzuolana. Th prod­
u t wa call d Puzzuolan m nt. Thi t pe of c m nt diff r 
v ry much f1" m our mod I'n Portlan 1 c n nt both in ompo ition 
and m thod of produ tion. A very imilar m nt i rodu d at 
th re ent tim from bl t-furna lag. Following th fall of 
th Empire e en thi typ ~ of c .m nt wa forgott nand th gl' at 
building of the middl age ' weI' put up with plain lim mortar . 

In 17 6 John m aton, an English engin r, began a ri of 
XI erim nt with h drauli TIl nt for u in th onstruction of 

th Eddy ton lighthou . , Vb n th r ult of th xp riment 
WLr rna publi in 17 1 a numb r of 0 h l' m n b O"an .xp ri-
m nts an in 1796 a patent '" given in England to a man by th 
nam of Park r . Th roduct wa al 0 about 
th arne tim an both pro n t wer nt 
Hos ndale cement. 

Th fir t compound approxima ing th mposition of our I' -

n POI' land 1U n w manufa. tur d in EnO'land un r a pat nt 
rant ·to Joseph Aspdin of Le d England in 1 24. 0' formula 

\va gi n with th application for th pat nt, and on qu ntI 
th Tact ompo ition of thi cern nt i unkno,", n, but to it wa gi n 
th J name of Portlan m nt on ac ount of it 10 e I' mblan 
to the oolitic lim ston of Portland, a w 11 known building ton. 
A pdin ' em nt ,va rna from a mixture of chalk and clay and 
wa burned at a higher tem.perature than i nece ary in th manu-
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fa Ul" of h drauli . m n . The m t.hod wa and 
of lim to 

Offi-

from 
In u in 

xp nsive and labor cheap, w r not 
ind try in thi coun r. wh r fu 1 v as ch ap and 

Jabal' x n iv . p to thi. time the manufactur l" in hi oun r 
had folIo", d clo ] th 111 than in 11:s in Europ. From thi tim 
ffi thad b 'an to div rg and in tim th Am ri an m hod '" r 
t out trip thos of Euro 'l'h fir t tep cam wh in it V\ a 
known th t dr material auld b , f d to th kiln . Th introduc­
ljon of th rotaI'. kiln and grinding rna hin r in t ad of mill-ton s 
\\ r th n r p. In 1 5 pow r d coal wa fir t u . d a fuel 
cmd . oon all oth r fn I w r ab n ion d in it fa or. Th iz of 
th kiln ha al a un rgo gr at han e until kiln up t 250 fe t 
in I ngth with apa iti up t 1 000 barr 1 p r day ar nov in 
n. e. 

IDl1d 

; :f\[ineral 

o. 522, "l'h Port­
nit d ta e, b 

tr atment of th d-

in trn ti 
ak n from 
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(in 112) 9924124 
pri p r barr I 

f thi am unt 

nt operatillg in In liana ar 10 at at 

ton and hal 
bla t-furna lag and 

ra u ,Indiana. Thi plant 11 marl an la 
troh, Indiana. Thi lant us marl and clay. 

Indiana rank on only to P nn yh ania as a pro u r of 
Portl nd c m nt although onl, five plant are operat d in th 
tat. 

The d po·t of n in Indiana ·with whi h thi pap r i on-
ern ar in Iud d in th Mi. 'i ip ian 1'0 k of the tat and ar 

d rib in an arli r hapt r of hi r port. 
Th f llowing anal) ar tak n from E k 1 s work Oll" 'm nt 

Iaterial and Indu l'y in h , 1. nit d ~tat., ' and al' luot d by 
him from I' port on the lim t n of Indiana: 

19-5053 
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4 . 6 . 7 . 9 . 

1. 74 1.60 0. 65 0 .90 1.13 
.29 .1 1.00 3 .00 1.06 

95 . 62 95 .55 95 .54 95 .00 96 .04 
. 9 .93 .40 .22 .72 

___________ !_1~_11_·_~~1~~~1~_1 _._ 
1.26 1. 9 0 .63 0 .15 0 .50 

. 1 .49 .39 . 64 .71 
7 . 90 97. 26 . 20 93 . 0 93 . 07 

.65 .77 . 1 4 .01 4 .22 

1. hi ago B dCord tone 0., B ICord, Lawr nc unty. E ight h, . in t h, and T en h 
Ann . Rcpt . Indiana eol. urvey, 1 79, p. 95. 

2. imp on r reher quarry, n a r , pene r . Idem, p. 94. 
3,4,5. Dunn 0., B!oomington. Twent -first R pt . Indiana D pt . G logy , 1 97, p. 320. 
6. 'lonro 'la rble 0.,. t in viII. R port oC a geologi r eonnai sanee of Indiana, 1 62, 

p. 137. 
7. 

ium 

\rat r. 
r quir 

lubl in"\ at r. 

(1) 
r 

m nt 
li 11'0 

"\ hoI rna 
buil III 

of 

of 

Indiana pt . eology , 1902, 

r k, Monr Coun y. Tw nt i th Ann. R pt. 

rtain 

oy , analy t. Twenty-first R pt . 

r ek. L. H . treak r, ana lyst. Twenty-fi r t 

of al-

I' 

1') 111-

thrOll h­
I' 

1 from volcani tufa or at rial 
uzzuolan bla t furna laO', 'Ib 

b t or howin ' h ir h drau-
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(2 ) f fr 
. u h a R man 
ha b 

b 

a 
) nth ti tl t rmination h o'a v tb follow ill 

po ition: 
m-

x( CaO, i0 2 ) y(Ca , A1 2 0 3 ) 

n th l' 1ati 
d. 

ntia1 in T di nt of m nt ma ,ar ' 
in th ir h mi a1 ompo. ition but th limit of variation ar l' a-
. onab1) " n mark d. 1 h a raO' ropo i ion of th raw mat -
rial. ar hO\\'n in th foIl owing tab1 (1'h orp ) : 

3 ......... .. . .. ........ . 

Alkali . - 1 j:-:tl1l'. t ·. . . . 

It will b a urat 
Iortlan 
of 

Portland 
furni h th 

4 .60 
2' .\ 

1 .05 

Marl · 
.50 

2.4 

. li . 
.00 

7. 
7. 

71 . 
4. 

ontain approximat 1 7 l' nt. 
nt. of 'li , alumina, and iron 

nt. in III th ill ' -

PI' nt a impuri i 

and 
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Th t r inin 
for th manufa tUl' 

(1) 
( ) 
( ) 
(4) 

cliff r nt ingr di n 0 

(5) Lo ation f 
ront 0 

() La a ion of 
. npp] 0 

(7) La a ion of th 

th 

n 

f lim on 

wi h r t to a ibilit f th 

to tran portation 

\ ith r ard t 1 ation ot .on 1 

turn in th 

j f 
(' ntral plant i 

Th r lation of h cJ 10. it. of 11 lim st 11 to th d f 
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fully mix 
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hal u d b h 

oal an b laid dO\~ n in i h l' town 
from itb r 

0-

th 
oal 
oal 

a1' 
r a1' ar-

amount by laro' mixino' ma hill 
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and thi mix d rua t rial i 
rota l' kiln. Th f ll 1 (p 

1) 1 tit kilu 1 

a 

or 
th 

Ul P '1' n t of a 1011 

i dri\ n into th o> low r 

a 

a ain t 



hi 'h 
oal 

kiln 

F THE BL M1 

ad v'~ntaO' in th manufa tur 
() r:rh hi'h h atin vaIn 'a . 

OLE. 2 5 

wh r 011 

n 5 bar-

(4) 'Ih r d ontrol of h point of b lI'uing anI th t Jll-

P ratur . 
( - ) Th fa t that an oal an b utiliz .d in th manufa tur 

of 'a . 

'Ill '0 t of th 
di tri t. E timat 

'1' FEME l' [ . N FA l' HE. 

ra.w mat rial ari in 
on th 10 of,~ i ht du to burning th la\ 
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mat rial to III 11 

about thirt/- hI' 

with thi 
b fairl h av . 

HEl E l ' F 

In-

The ost of labor varie 0 in different localiti s that an £.gur s 
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Prof th r 'la­
otal ,t 

urv th foll win; 
nO'ur . t of 1 rodu tion p I' barr 1 f ill nt: 

LaVo?'. 
ll.ll'J'yillg . .. . ..... . .. . ... . . . .... .. . . ..... . . . . .. . . .. . . 

'L'll.'hing ;In I rll'y ing • . ... . . ........................... 
(;l'iIHJiD,'" .............................. . .............. . 
l:ul'nil16' ............. .. ........ .. ... .. ........... . .. . . 
l 'ow l' g n rfi t i n .... .. . ...... . ....... . .. . ...... .... .. 
, :11 ;:!;rinlin ............ . ..... .... . . . . . ... .............. . 

Y; 1'<1 \" 1'1- .... • . , •. ... . . .. .. ....• . .. . ... . .... . . . . . .... 
nla 'bin ,'11 J1) ... . .... . ...........• , .... . .......... . ..• 

:\li. c' II an('ous .. 

RaJ( Uat r ia7.·. 

'onl 

. \ e ·r.· 01'!1 R:r:p 11. 

I{ ('p;lirs ................. . . . ...... . . ..... . ... . ........ . 

Oil .......... . . ., . ... . ..... ..... .. .. , . . ... . . .. .. . . . 

:\Iis 'ellan OU. 

l ·nc·ld.Il ,r a!:<11 

• '0. 

.01:­

.011 

. 10 

.01r:: 

. --5 
:..5 

--- .0.Ui 

2 
.0 

$0. 

. 237G 

$0.0 

$0. 6 

) .. .. .................... . 7 
.10 

5 
$0 .2 5 

T tal p l' barr] f utj1u.......... . ...... . ............. . . O. 77_c 

111 olum 
i. fi nr d a foll" 
tat: : 

rr tal .. t f mat rial. an 1 lab l' f Jnnnufa tUl' 
()" 1'11(;\] :lIul S ]]jng ' . t................ . ................. . .. . . .2015 

Tot,,] . . . ................... .. . .. ......... . . $ . 

'Ill fi U1' 1 11 al y a1' 011 a plant with an output of 1,2 
barrels p r da) . Th 0 ,t of pI' du tion \Youl fall low thi 
nO'uT in alar r plan f l' th r a ' n that v ral of th it 111 
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lar 

fiv 
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i abo will n in th am ratio a th 

tll '0. t of 

a 

mill i a. 

n that thi 111 tho 1. 



~Iin 

ton f r 

BLA TI :rG. 

nr] t r f 

LE. 299 

f Lvin 

hat ha b n 
ould b 

d 

ill nt lant 

th E. 1. 
wi h hi h 
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1 nt. d D'ami ' makilJlr a '0 t 

nt. mak-

f t 

th r wa u 
nt. dynamit 

ran' 

f 

th r 
nt. 

cubi nt . 
hoI 

2'-:: f t fa 

nppro~'imat 1. 
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O-foot hal 

f 

tiv 

nt. 
natur of th 1'0 k, co t of labor, fu 1 
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f et al art with 
ard for" hi h 
o t of . 55 nt 

about 22000 u i· 
bla ting 
r nt.; 

f t apart, with 
ard for whi h 

ot 

from 
variation d p ndin n th 
il th numb I' of drill in 



3 2 RE ORT F 

h a ~ibili 

l' 

( ,. ign d) 

Ira ·tical l) 'ill th 

lant, 

a man" ol'k­
t of hoI p l' 

all blow 1 

h 

n 
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1 . 

(1 an 1 ma hin 1'Y of prodn tion. 

R H LIME T E F R R AD lVIATERI L, 
R ILR D BA_LLA T AND RU H 

R K RETE. 

'I h alu of th for road makinO' 
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Th two rti f lime ton whi h ar of im ortan in 
jt it 

nt 

not] 
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'Ih 
railroa 
1'oaL1 ha ha 

th 

tried to us th 0 Ii ti 

u , th mat rial n 
lZ, 0 that a ingl oar 

LE. 305 

for 

rno u d In thi. work i a Blah: :> 

:a. 

thl' 
th 

n 

tabl on th 

r u 'h ru hin 

Th 

W TE LIME T 

ving th nt 

2 - G 53 
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m th 1 f l' 

rJ'h 1 aT' amoun 
tain <l in th 01' uuit 

all d th 1a . 

ti I inO' 1 

of 

lTlad to k th 

I rop rti of a 0 

an 1 

1 Y . 

rauli 

amount 

u 

i t d 

u d , i h an 
to T'O 11 an 

U1' 

on a 
a1' 

f 

u , 1 f01' flux 

flux ar not 

a 

m nt v ork 
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I ~ t in pIa "vh r lIon ant] "t sin e d1' jng t n to Ii -
int O'1'at it. 

Doloroit flux i fav l' d in the 

II' n 

'Ib l' for tb 
hi ' 0 

In oth I' W I'd 

a1'-

a l' at d al pur l' than th 
form I' do not x d 2 P l' 

at 1 a t 4 p l' . nt. 'Io d t r­
mu t d du th impuriti it 

ary to flux th iro-
n . lim arbonat 

nt. 

arb ITat of lim to 

arbonat We 

43. X
4

100 + 1 = 102.19, 

of th two fluxin mat rial f 

uarr 
f1' from impuri­

ar1'i a high a 
IHit h 11 lim ton 

fiuxin ton i that it 

la a1' onl n c-



.-, 
-) H I5 l'OB'I' It' T "J'E E 1,0 I T. 

th 

ani u 
la s. 

I 11n 

·ulphur. 'rh 
b th al ium 
u ium. 

of th or 

-nin nt p r ton. 

9, 
1'h produ tion in 1912 wa 20 19 

7 772.00 with an av raO' pri 

r . run hi h ilJ 
ium arbonat 

hur than mag- f 

TIl • 

in man for i n 
th 0 t of u h 

n . rrhi. r pr -
at an a 1'a 

54 long tons ,~ ' th a alu of 
of 49 ent per ton. 



LIME ~T 

as foUow : 

'E I..It 'Y OJ.., 'rl Ll~ B I..I 

DLIM 
F 

Q ADR \ ' LE . o 

UFA TURE 

l' trall . 'lu' nt mixtur f 
that of an alkali. Th abo 

2 a 2 0 4 + 6 i0 2 + C=2(Na 2 0 i02) + 20 2 + CO 2 • 

th 
III 

2Na :2 S0 4 + 2 i :2 + C = 2Na 2 Si0 3 + 280 2 + CO 2 • 

a1' or 
ar . 
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gor und lim 
o' n rall kn wn 0 

w 11 a iapt d to thi in 
'Ih final ration in the manufa tnr of lim la ar as 

f llow 

Or, 
Na 2 iO a - Ca Oa+ Si02=Na ~Ca(SiO ;J h + C0 2 . 

ta n h amount of ton u d for th purpo oJ of O'la 
ufa tur In thi nt a ailabl, in 
gov rnm nt on u d 'i th on 
u 1. in O'la arboni a id Ilant and for 

i impo ibl at pr nt to 
t 

::VIr R F W A TE LI.~\lIE T N 

A ' a r ult of 

2NaCI t- 12 0 4, + 2HCl + Na 2S04. 

Tli odium ulphat , i mix 1. v\'ith lim ton an a] r ha1'-
al 31 1. a1 in d in a r 11 ing flam forminO' a mL'{tur of al-

ium lphid 31 d arbonat of da. rrhi l' a tiOll tak la a 
folIo", : 



L Y F TllE BL MI TO Q DR G E . 11 

'I h ' , ollium Cltb nat , ulphi i an bra il) 
i by 1 a hin with mo 1 rat 1 r ,val'lll! "at r a th ulphid 

a ily olubl . Th i 

ro 
of oda i, prodn d b th L Blan 

or muriat of lim , an b 
of oda In ufa tur ,a th onl 

nd w ale oluti n of h deo hlO1·i 
olution of h 11'0-

vaporation and 
hI rid will d po it d . Th " e 

cry tal "ill have .the composition ( a h, 6H zO). hut VI hen they 
t -third of th J \Vat r 1 aving a porous 

lim hlol'id whi h ha. a" i 1 11 a dr ing and d hydra tin 
ag "nt in h mi al1aboratori . At th pr nt im a larg . uppl 
of thi ompoun i pro Iu · 1 a. <: b. -prodn t of th olva' Pro 
of oda manufa tur . 

T IE IlVAY PR E. 

Pro 

pal'atu 

I'u t d kiln 0 arran 

F ODA 1: N rr RE. 

of 01 mon alt. 
upon a ar ful 
in, 01 d in th 

1-

p -

'rhi O'a. i. f r d u wal'd thron<.rh a tow r in whi h a on n-
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trat 
Th 
Th 

a1'-

2N 4 CI + a = ~~H :3 + aCl ~ + 2 • 

Th Ii ~uor will 
("h101'i 
111 r 
lut i n 

hlori 1 

R E ERY. 

om 0 "lium 
III th . -alt i 

manufactur of lim th I' ar 
b 

n 
an 

Thi recover r of O2 

th mol' PI' gl' iv lim 
it in th n a1' fu UI' . 

1'b a v 1 burg pro 
an intimat 

an un­
of lim 

operation in England. and 
ountr. ar U1' to in tall 

~ IEL'I' J G. 

Th 
furnac oxi latiol1 a thi 

ll1p ratur ar a1' fully r rnlat d. 



Ifl"l E F' TA'rE PERU. R J.l' AT R.\T, .\ ' , 

F HT JI,L ' 1 D., prill 191 

j{ on. E lwcwd Barr tt tat ologi t, In Zia 1,apoZ' , Ind.: 
D a1' ir-1 am . ndino' Jon toda th mann ript f th n-

nna1 R port for th 9th nunal port of th partm nt of 
10 
Thankin 0' you for th valnabl 8U g t ion an i a 1. tan 1 

bay l' IV from ou am 
V ry trul your , 

up rvi 01' of atural a . . 

(313 



Report State Supervisor of Natural Gas. 

Th Sulli an 
to tha t u d in tb 

(314) 

1r-

b -
town ar iner 

1 airmoun H ar ford 
obI vill Tipton L nn an 

th r till r main 
ppI, ing a 

farm th 
th Indi­

th 

ak-

PI' ur 
whi h it 

plant 
t nt 
\.\ rth 
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PI' du -

n , U h that it ha not 
o op n 

on 

uth a t 
g 010-

to th 
vid nt 

rin 

ounti will doubtle b v lop d a 0011 a th 
uffi i nt to off l' h prop r indu m nt to op ratoI", 
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tw 

J5 

n ~l'On'T' OF . '1'. \.1'£ 

TIm A I I ERRE 

in thi r Iort, in -lude a 
mil " in III th by ab ut fitt n 
outh £ lout in P Ii I' ount 

£ 

"Th[r. . E. Ru 

th in ndiana 
of th fir t 

ur from th hla k 
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fr 111 th 

of 



A Supplemental Check List of Indiana Mol­
lusca, with Localities and Notes. 

Y J. . n,,\ lET. . . 

1: A R. 

In h 27th an 1 
J i t 

OlJ-

additional 
f \\" 

in th 

ubli h i ar 111-

'l"'h ar 

Rolling Prai 'l ' LapO'l't o'u/nty, Ind. 
December 1, 1914. 

(3 1 ) 
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B. l K Lr '1. 

a . II li ina 0 'uUa 
ub-fo il. 

abundant. 
IV H arIDony an rand hain, I osey ounty 

Lirnax rna i1n'Lts L. 
Indiana poli. Rar . 

:F ankak and Hunt Lak, Lapol't 
oun t. Jo ph ount. 

ount 

ount . 

ounty. 

lark ount,' 
onnty; n. 

hio Riv r. 

ounty· Lawr n bur ar-

Laporte ounty. 

l'ki . 
. N \' Alban FI d ount 

il. 

w lban, Flo d 
Pil br writ that 

n from north of th hio 
north rn form i the typi al g'/,(,l ari . 

Lin ax fiav'US 0101' form rna ul t'/,{,S . a1. 
w lban , Flo ou t. b dant. 

PY1'arnidula Clron~ h it i albina (M . kll ) . 
Little Kankak aporte pumping tatio Laport County. 
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1 04 

a mil 
on h-

mall l' iz ou 
im n 1 tinu(,. 'I h typi al ovali 

and oth l' a tott wiana ' th latt r 

Ma ' inkuck Mar-
ounty. 

hit ount. 

and tOll ak La-

oul . 

fund at "Th 

ount (Woo huff). 



I~DL\X .\ 1\1 LL ' , ' .\. 

Lymn a lli ak r . 
Lak Jam and mal' h ". 

ty ' Lak Wa\\'a , -in ko unty ; Lak 
.. ball 'ount~· : I.J itt1r 1 ankHk Ri rand Vohlt l' ford Lapol't 
t~ · . LUll lant. 

r. .IJII/ Jl a 1 [j albuJl(( , a~· . 

• llb-f il. Thl'<.' -r 111'th , mil uth \\' t of ,t \\'ar vill . 
unty' on and. 11 -half mil northw of P t l' bul' l)' , 

.J a Illl' , ' , 

i] Lak .Jam 
ount .. IJittl Ran 1,a-

k 

L!)lIlncta par '((.t 1'kii Bak r. 
onllty ; flak :\ Iaxinkn k . :J1ar hall 

L!)lIIruea '}' fl .i'a ~ alk ri 
eorl)' Lak, Lak 

('\\ al ott) . 

ak r. 
ount 

t. Jo ount. . 
Ri" ,1' n en' l\[]11 ' r , nHI [' I 

UDt~' ; \ \' (l. t f :J[olllld. ' jb .. n 

s • 't nh n 'onnt,\ . 

( ak r ) , , nnty 

L!)lHlI cea palll t?~i. ' blat hl ~/1: Bak r . 
'] lll'ke ) r Ink (Tlak Wawa ) and Til [ an Lakt, I 0 'ci . 

L1 'ko ount, 

LV?n1l(()(l lan' L i ak 1'. 

Lak l\1axinku k ,lYrar ball ounty, Abull ant, 

j JZunO'l'bis dilatu ' ould. 
lu Lak , Whitl y ounty, 

21- 5053 
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ounty . 

Plallorbi. tricol 'is )IWC1'O. ·tOlnll Whit av . . 
Ell l' oun ty. 

Knox ounty' ,\Valk 1't n, ) t. 
ollnty. 

Lak ount,). 

n y I II . 'I alk ri Pi1. h1'Y & F r1'i '. 

Pon l at lamp o]fax Li1, ' "Lak and II in' ak , all 11 ar 
Lalort , Laporte lounty. 

iii 'yilt, ki1'kla.ndi Walk r . 

II a 1 f alum 't Ri\' ~ r at l\Iill l' Lake ount: ; Lake "i\Iaxiu­
ku k , :JIar hall ount)". 

GlIllulachiL m kiana imp on. 

1\1ar h \v st id of Lak Jam 

Pl uroe 'fa nb~{ l(ltJ' int n II In R v 

T.Jakc :Jlaxinku 'k .":\ far hall 

1'l(' II J'O 1'a t 1'00 tii J.J a. 
"\ aba. h Riv r. Ea t .Jlt. la1'm 

An lllo '([ tr·iJin ata 'i1·id·i Lea. 
hi Ri v l' N \V Ul an . 

::! ))1aiogVru.· .'tr ngi Pil. ·br. · C' '\Vall\" 1'. 

ount) . 

onn ,\" : rI h lhain ' 

\\ aba h Riv l' a hain I y ounty. (Hinkley .) 

'YomatoY!J1'1l 1l1Ti 1'anu. La '. 
W aba ·11 Riv r at th am blow N w H armony. (Ilinkle:' .) 

/!omatiop ·i· in innati n i 
Mi ·hi 'an it,)' and Wat r forcl LaIOl'te ounty . 

PV1'fj ulo p. i. Il'ClUa h nsi' IIillkl , . 
Waba h Riv r at the' ld ,y Harmony anI 

1'h 'hains", Po y lounty. ( 

Yal 'a ta bica1'inata onn ctan WaJk r . 
it . 

ak Mi 'hiO'an at lUi hiO'an Lak ounty. 



I~ L\. .\. M LL 

Val rata l 't 'isii urri r. 
ale "\ awa 

u ko ount. 
TiPI ana Lak and ra 

llwd tu L a. 

323 

1-

Al1odontoicl 
Littl ankak 

tation. 
Ri, r flv mil a t of Laport . n ar th city 

n. 
ount, 

Iar hall ounty. (Ev rmann.) 

iu ko ount T . 

I 1 h Tiu1n ohio n t rki. 
111 Riv r W. andott ra'wiord ount); hi Riv 1', a11-

n lton. 

ounty. 

ph ~1 · i ·l/..1n mCl1fiinatuJ1l Prim . 
ak Ii hi 'an 111 and l\Iill r Lak ounty· Ii hi an ity 

Laport 

111 u uliwn ry kholti orm. 
ak far. hall ount . (E rmann. ) 

JIu Gulimn jayan1t1 ~ Prim . 
Lon Lak at Iill l' ak ount . Pond' am olfax ' 

Lap rt ounty. 

J1'11 uliwn laon tl' ~Ii:i.ll r. 
Pon i at amI a ort , and pond on mil w t of 

La ort Laport 

\\. t of Laport pond at amp olfax 111 

II ammon 
· unt. Rar . 

Ji1l cllliul1 POl'Vll? ~ 

Hammond, Lak 

Th hanD I '. Lil IJak all n ar Lapor 
RIling Prail'i IJaporte oun .. 

ton IJak n ar apor Laport 

Rar. 
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Pisidi~"1n compl' 

lar ak m . 

Pi idi1lm ,t 'alk I'i rki. 

t rki. 
Lak 

Laic Maxin-

ulv r Inl t to Lak l\Iaxinku k l\1al' hall Ollnty. 

Maxinku k (E, rmanl1. ) 

teub n ount 
quadrul1l1n terki. 
ount . 

u ko ount. 

Pisidiwn milium HId. 
Lak 1axinku k -:'\1ar hall ounty. 

bun an. 

ount) . (Hinkl .) 

at ' amp 
::\[ r hall 

rmann.) 

olfax' '; 
ount . 

Kosci-

Pi idiu?n glab 
Lil LaIc ak Wawa iu. k ount. 

1 allonia co tata (1\1 ull. ) . 
La ort ) Laport ount r . 

olygyra l por'ina ( ld. ) . 
rin ton ib on llnt I 11 X unty. 



rolygyra t ntotr ma (Ii r. ) . 
harl to'i'\Tn Landino' lark ounty' rr 0 lnt 

Bifida'ria P 'tO ra ld. 
pton an i \\. IIarmon, Po oun y. (IIinkl. ' .) 

llijidaT·ia corticaTia ( a ) . 

Mitch n· w Alban ho 1 M rtin ounty. 

V rtigo Gould'i 
I ar In 

Inn. 
anI Lah: Lapott Wat rfol'd Laport 

ount T . 

ra,rfor i rand hain 
ounty. 

harl town Landin lark 
~" \¥yand l'a \yfor(l '(JlIn t 

ount . 

17 itr a caps lla (Gld.) . 
Knox olmt 

Zonitoi 
Littl ankak a t of Laporte. 

ypr -warn Knox unt 

lark 'oun y ' In Ii napoli . . 

1 unctu?rlt pygnw mn ( rap. ) . 
W andott ra,rfol'] ountJ · ]0 d OU11 . 

fphyradium cl ntulaln ( ral. ) . 
or don IIarri n 1111 t,r . 

. L a. 

oun y' W at 1'£ I'd Laport oun Y. 

mni la limo a 1'JO'J'ata, .' 
Lak l\Iaxinkn k 1\Ia1' hall ount. ' . lill r .· Lak Ii ·hiO"an. 
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Am,llicola ll.'all.: 1'i Pil . 
Lak Jam t ub n ount· Lak faxinkucke I\far hall 

ount . 
Amni 'ola 

ptOll 

Laport Laport 

Lak 

r . bica'l'inata normal' 
dar Lak Lak 

I isidill'm polit wn 
Ba Lak 

ount . 

Pi idiu?7'IJ v sicular 
Lak 

nthon 
(llinkl y. ) 

. ) 

:lam fi emil 
bundant. 

Laport ount . 

ounty. 

alk 1'. 

unt . Lal< 
and I in 

ounty. 

am 

ounty · Lak :\Iaxinkuck , 1\Iar hall 

ount . 

Q uaclrnla oop ri /La L a. 
hio Ri l' n a1' ann lton. 
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