
GEOLOGY .. 

1'h coal 111 a ll'e ~ of India 1a form a portion of what i...-
<' ometim c call d th lir t Illinoi.' oal ~ielc.1 a nam 
aiv 11 to the w ,t 1'n 'oal mea ure ' by j blat Dr. D. D .. 
Ow Il, aile of tll very' rl'c, f our pion 1"" in ~co l o·y. 
This nam not only nppli . to thc oal ar a f It illOi .. and. 
Indiana" but likc\\ j ~ c to that of N' .. te rn Kct mck , Ar-
1\ao 'as, Mi ';;:, uri, I \va Kan a and N bra. ka, fr m the 
fact that, they were all con'idercd a. part of OlJe great 
ba in. The ar a of the coal m a~ure in Indiat U, ,\\ hich 
in advance of a computation to be made from an actual 
detailed 'urvey, may be tated to approximate (G, 00) si.· 
-hall and five hundred quare 111ile,', or one-fifth part of t h 
' ntire tate. n ignificant a thi coal area may appear 
when compared to · that of the whole United Stat ,which 
ha b en estimated at 130,000 'quare mile:::, i is, 1'1 \ erth ' 
Ie s, more than half a larba a the entire coal area of Great 

ritain and Ireland. 
There are, perhap , 110 phenomena connected with th ' 

change to which thc urface of hi planet ha be n ub­
jected, that appear 0 inexplicible and well calculated a 
fill the mind of the ,tudent of aeological history wHh "on ' 
d r and a toni: hmcnt, as the a currence of xtende 
beds of min ral fuel, altern a ing' i h shale, and to ne and 
oth r rocks, thpough a o-reat d -1 th of strata. For so va ... t 
a n a cumulatiOI I of carbona ou. matter, at fir. t vi \y ~, 

there would appear to be no 'olutio n found in the eau~ , 
tlO' in action on the globe. But it i now, 1 ower, o'e11 - ' 

'2 1'al]y conced d that the del . .ition mnst bay t ken I lac _' 
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:i ll \ ater, froll tt c fa ' of undin a a 'f'ocintcd with the coaL 
pla nt. t hat g rew ill ' \\- ~un ::3, and the arbon of the plant: 
i ll :-su b a I erfe' :tnt f p1' S rvation' the latter c uld lIo t 
1.a \'c b n ih 'a 'e h~d i he plan s, Ii k th fore ts of t h ' 
pr ' Ilt t im bee n xpo 'cd to the d c m p ing infln ncc~' 

.o f t h > atmo ' pll e r~ . 

,'till mrh r . f o'nm nt in fa of the t heory that th e 
plant of he (' a l O'rcw i 1 large I a1' hy lakes, ·ome.what 
;-,i m ilar to i h pe at-b O' ~ of h pr ..: n time, i afforded b -
111c dmra t ~ l'j ::;t i c beu of day (fir 'l ay), more or Ie" plas.­
t ic and a1' IHl C ou' which form' the under-stratum to all 
-co 1 ~ea s-l 'ud illO' to tl1 inf r II c t hat it formed t he oi i 
() ll" bi·h ihc I !ant. of tli oal p rioel ;yrew, be in a evcry­
\\ h ' r fiillcd with th rzwts of tr ,whose trunk a nd 
bran '11 .~ a1' fou nd p1' e r d 111 the roof-:- hale ,and mc-
1 i me' in the oal i t· If. It is no un ammo n to find, jn tlU' 
,e ll tric: of coal 11 in h' tll r of-, hal ' b autifully oma-
l1cntcd with a 'ontinuon ' .. he t of th ·o mprc.,: 'ed carbon­
liz·d trunk of igillaTia, lfpidodend1'01l: and Dth r plant ~ l 

\'il til i1' 'urEa ' -mmk ' p 'rf ctly di t ine and \ ell pre;=;­
l' d. 

The plant' f the co' 1 p 'riod \vcre not ub-aqueou<..:, bu t 
Tcqu ired the inliuc l1 of he ~' un ra:;, to promote th i r 
qro wth ju ' a' we ' ,e ill th.e ar at peat-bog of the pI' , n:­
t ime. By lon O' 'ontinued sub 'idence, and ubs quent d e-
'ation of the urfac, th n e a ry condition wer ob-

ta in ed for t he pr dllcti on of th coal. 
'J'he 'a rboniferou ' a(Y 0 cupi ' a po ition about midway 

in t at porion of be. cartll s cru .. t w bi h j' a eb'ibl J r 
,·tlld . 

It ha ' b n divid ed into t hree period '. The lower j ~ 

l arO'eJ 'or po 'ed of lim ",tone and i . kl1o\\ n a ' t ul -
carbonifer u pcri d-m un tain lim tone of the Engli .. h 
0' olai t '. Thc middle di i j n form the t rue carbonifer ­
ou p riod from the fact of it. bcin a the great repo ' itory 
of mil eral carbon- to n oal. It is estimated tbat nine ­
t -nine h undred th of all th coal that i mined come, from 
hi, 1 gical per iod. Th p rmian poch forms th up-
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p ~ r <li,· j~ioll of tbe arboLl iferou~ a lT '; but a t pr' , cul,.it i:; 
it Ill at! 'I' ( f 'O lll' loubt in til, mind:; of man f our a 010-

~T i ;:;ts-a[t r '011 'id 'rabl '{rjf' al110n a 1h m to ~tabli .. h 
cl' im:; t) prim'i t - f di ~cov "ry-whcth '1' 1 h' evidence ~) 

far fl1l'lli :::hc I will jU ,'l i fv iL )' , g niti n < s di 't ill' fr Il1 

til \ carbo llif'rous period. 
Tbe 'arbonil'e r U ' P rioel i ' u 'ually di\'id co in to t \\-a 

)P 'h~: lI1ilbl l1 e crrit or ngl m ra t ', nd 'oal-m ea ' ur'~' 

Iwlatl erbeill O'Q ai n "om ,t ill) ~ , ubdivid din to } \\"1"11] 

upper . lU l-m a.~ur - bur 1 an fin I 11 n 'c{' .. ~ i t for t '\' j­

dlllc:e 10 su;:;ta ill t hi 'l1b-divi -i n itb ')' in K ntll ·j.; llli-

rin~1 - w ,ull in ~r allo th 

ba...;e of ih' 

t'I. I (:; :- iy' -and :::.t n 

quai!' :::; egO'. 

'11 -

r 

fo und below thi s nl)l n ra ill Indi t. n8, K ntu 'ky, alHI 
'l .. c\\,!l ; in t hc a " the ar of rare OCCUlT 11 ' , 

ill EIl ~YIal1d and the 1 iller,' f th t ountry ha . ' 011 'c­
qucntly giv ' n t i tb) nam , of ' far .w II r -k.:' Fr m th \ 
I)' 'ologi 'a l r o"i i n of ih ' mill:.;toll O'rit i b 'm n 
~ary that \\ h ulel giv it our pe iai l1dy from th e fa ,t 

I' j !:i J nninO' an impol' ( nt h riz n t 'u id . t he min r in hi .: 
;:;ca r h aft r aI-a t- 'k that i ' by no meal! '0 ca y a at 
ti r .. t yi 'W rn i <Yht appcar, for the rna i" ,and:ton, whi b 
forn it, prin cipal f a ur j' n t ev rywb r otlO'I ttl r­
at - that j, 'har a d \\ it h 1 bblc '- and at v ry many 
loc.ali1 i s it~ litholo i a1 hamet r appear ill no re p t to 
diff' \' fro m th 111a i,"c and tn' \Vhi h 0.1' 0 b found 

Nor \vi11 
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tirely ~ anting, and it place repre ented by uperi r trata, 
r ,tina on rocks of much gr at T age. n _'ample 
of th latter condition rr:tay be en at La all in lilinoi , 
where th coal-mea ure are re ting on rock b 100Jaing to 
the low r ilurian age. 

The inve tjO'ation I hav made during the la t thr e 
y ar in the We tern coal field have 1 d to the di cov ry 
of 'eat error that exi t in the report of previou 'urv 
mad in the arne di' ri t, at least 0 far a th y r 1 t to 
the coal-mea ur of Indiana, Western K ntucky, and 

o h 1'11 Illinoi . 
I n the third volume of the G ological Report of Ie N ­

tucky, page 1 to 24, the coal-mea ure are divid d ilato 
t.wo ph, de jO'nat d a upper and lower coal-m 'ure r 

The v rtjcal , ecti n of the coal' gi v , 1) in the abovp. r} rt } 
adopt d entir in the u b 'equent r p rt of a 010 0'1 al Re-
conn i ance of the tate of Indiana by Prof. Richard 
and an £fort i made therein to have all tb oal b 
lndi na conform to the arrangement of th coal b d tt , 

laid d WR in th K ntucky cti n above ref rre t. 
ow from th beF;t ot evidence, I f el authoriz d t ~y 

that hi cla ifi a ion of the coal' can no 10nO' l' be re­
tain d neither a rea I'd:; the clivi ion of the trata into 
epoch .. nor in th number nd ordcr of the coal bed. What 
ha b n de ignated by wen and other geoloai t , in the 
di h'ict ab ve referr d to, a 'Upper coal-mea ure ,turn out 
to be m rely a r petition of the lower coal-m a ure' of thc 
I en tuck ection, ... cn wh re the hales hav an in r a d 
thi kn ; and he b 1 of coal 1 'ewhcr l' ~ 1'1' d t a the 
I we coal mea ure are ith r 11 ir ly wantin ,or ar re­
du d to a few inche in d I tho Ind 1, all t h ill\" , ' iaa­
tiOI1' I ha\ e 0 far bc n abl t make go 0 how that it i. 
only around the rim or margin of the w ,t rn oal ba. in, 
and n t th1' u ah ut it , ntral area, that \ e arc io look for 
a uc cs ion f hi k b d foal. A. w approach t -
\ ard th entIal part of the ba 'in, the oal bed \\ hi·h 'ur­
r und i t ar either ntirclyab [t, or have dwindled down 
to eam that r n1y a fe\ inch in thickne' their 
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pia es bein<Y oc upi d b a PI' pond rance of arO'ilIaceol1 
hal ,am and ton , and an oc a ional tratum of lim -

-tone. 
The illcr a' d thi kne' and lithologi al ham er of th 

'trata forminO' th 'entral ar a f the Great Illinoi oal 
Field v ith th ir pauci y of coal, appear to point to til 
fact that their d pO 'ition took place in de p and qui wa­
ter, where t.he fa\ arable conditions whi h PI' vail d a fully 
for he ac umulation of rbonaceou matter in the 'hal­
l wer wat r alonO' the margin w re h r ,not uch a \vould 
admit of a luxuriant CYl'owth of plant~ a 'ntjal for the 
formation of thick b d of oaI. From IIUID rou in cyu­
lariti to be found in the oal mea 'ur ill many 10 'ali ie::­
we are furth l' 1 d to on lude that the bottom f th larO'e 
mar h, or p at boa, in \ hi h oal b ds \\ r form d, wa ' 
n t an ntil' Iy lev 1 ,' urfac " bu wa' 'ubjcd to the 'arne 
change and inequ litic that ar to be fund in tb O' r 
peat b f the pre ' nt day; und that it \Va ' trav I' d b 
'treamc:, both larg a nd mall, in u 'h a n anner a , t cau ' 
an ac umulatioll of arbonaceou' matt ' 1' in all 10 al ity, 
and cut it a\J\ray in oth ]';:, . 

From thi ~ view f th ' ubj t, i j 1I0t at all trL ng 
that, h uld find al ab 'ent in tl'ata at 'am 10 .aliti, 
whi hare oal baring at a h )'. _ 

Th cOl1O'lom rate and jikewi 'e oth r mao .j ve and ·ton " 
are oft n -' Cll harO' d with fraO'rn nt· of coal and t.>nr f 
trce ,a thouO'h th urr l1t~ whi h tra n port d th a nd 
and O'ra 1 of whi h th 1'0 ',k i ' compo d had, in c;ome 
pIa . at 1 ,ut a\\ ay ulld 1'1 -ina oal ealI -' and jt 

may be ob rv d, a a O'en ral rul throuO'hout thi ' coal 
fi ld that wh er - r th u ual argill' ceou' or bi umin uo;: 
r of ~' bale are ab,ent, and th 'a nd t ne i· found }'>.;:til1 o 

imm diately on th al it Jf, the latt r '\ jll eld rn 'ho\' 
it· normal depth from the fa·t that a p rtion of the top 
p rt f the bed wa !';\y I t. awny b the for e whi h 
br UO'ht in the --and and, in 'ueh ca 'e ,j is not a . all Ul1U-

'ual to find in th ,and ·ton an abu lld ance of plnnt r -
I a.m:·, u h a' L ~pidod ndroJZ l..;'igiUaria, Calanl1'te , etc . 

. G.R.-"". 
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III th ·hron loaj al arr nO' m llt f th " ·tern oal 
bed:, publi .~h .1 in th third volum 01 gieal R p rt f 
Rentu k , and 'ub ' qu >ntly adopt d in the Rep rt of a 

1 O'j al Re ann j . allce of Indiana, publi. h d in 1 r- , 

th'r i., in additj n t the nor f para ing h produ -
j\' and barren oal t rata into eparat ph ', a fur h r 
mi:-;pla em nt of trata and dupli ation of oal·b d· belo\\.' 
th . n 'il Rod' , sand tone, whi h f rn . an important g 0-

10ai 'a1 horizon in w ·t rn Kentu 'ky and outhern 11inoi:-;. 
mmen ing \\ ith N . 1, B, of the I n ueky , ti011, 

\\ hi hi· 11 at anl1 It 11, Indiana, at H we ville n thc 
0Il , it ide of th rivcr, and at B 11;:; and a' y minc 

n 1'radewat r rlv r a fcw mil to thc ea twar 1 of ascy­
\'i11e on th hio riv r, in Union ounty, Kentucky, \\ e 
ha \' a a 11 rally r ooniz d 'yn hI' l1i 'l11 OY r a broad area 
of the coal maul' ,f r thc fir ~ t b d of coal above th 
ca n alom rate that i· of l1fficicnt thi ·Imc .. to be conal -
ically work d. 

ow, a '::;umil1 a thj' oal b d to bc correctly placed, th rc 
i ' thirty or forty f et abovc it, a thin earn, No.2, that i . 
11 \"her ovcr the di ·trl t m ntioned thick enough to w rk. 
Bu the' lce-1LOll e coal, No.3, i "' the 'quivel nt of No. 
1, B, it havina be 11 mj taken for a higher oal. And the 

Curlew coal, . 4, i thc equivalent of No. 11. Bing 
. ern in the url w hill, near a eyvill , it \Va. mi ·taken 
fo r a 100ver coal. 

Th a . 'ive ~ and ·tone above the ' Curlew coal," de ig-
nated a th "Ma.Jwning sand tone, in the report' abovc 
r f ned to, i on equ I1tly nothing marc nor 1 s than th 
'A·1t il Rock' smul·tone 'e n at an her 1 cali y. 

In on cqu nce of the maO'nitude of the error, th 
u fulne' 'of the Kentucky etion i campI tcly de ·troyed 
in . a far a r gan] the ynchronism of oal b d', and it 
adoJ tion, long unque ·tioned in thi tate, ha been pro-
ductive of rnu h confu ·iOll. 

III advancc f a mar thorough tudy of the coal mea­
ur of thL tat, it i a matter of orne importance to 

b able to dc ide upon a y ... tem of numbering that \ ill 
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no t proy obj t ionabl b fore th ompletio n of th 'Ul'­

v y and t nable u to how at a O'lan ,in ea h etion, 
til CJuival nt bcu f oal. ~ r th pr 'cnt, therefore, I 
have thought b t to omit the T,tem of numb r", and 
ad pt in tead th reof, corre p nding 1 tt r ~ for egui al 11 

oal b d. By thi mean we may be able to on truct, 
m }leting the d tailed Ul' y of thc coal m a ure , 

a cr neral verti 1 etion that will pr "c harmonious in all 
parb. 

N twi h tandillO' the amount of t udy that ha aIr ady 
b n O'iven by g ologi t to the c al mea 'ure of the W nt, 
\\ ar ju b ginnincr to cl ar away t hc error;:, of precon­

iv d 11 tion;:" and in tead f building con lu ion. upon 
pc ulati e theOl'i , the thcotie th m elve are b ina 

mad to r ,t upon bona fide xamination and w II auth n­
t icat d f t" 

In tra ing a earn of oal, it mu be borne in mind that 
the quality of the oal in any gi n eam \J ill Idom 
'en" f r it identity over any great extent of country, a 
ill t.hi ~ r 'p c it i '- ubject to great Yariation, Th ame 
, a may be a frce burnin cr, hard bituminou plint coal 
in on pIa ,and a caking hicrhly bituminou' oft coal at 
an th r' nor will it do to rely up 11 the thickne of a 
b d of oal a, a ure mean of id ntity over any great ex­
t nt of coun ry, a in thi it is al '0 ubj ct to gr at 
challg . 

:ingi coal b d eldom exceed five or ix f et in thi k­
nc ' . . \\ h n of greater thickne than t hi it i apt to con­
tain a partincr of fire-clay, which tend' to how that it i 
a double earn and liable, in other 1 calitie ,to be epar­
at d by many f, t of trata, 

The effort that have been made t identify the coal 
am: by the organic remains found in the roof hale, 

have al 0 proved equally uncertain. 
In con ideration of the above fact·, we are led to the 

conclu j n that the only sure way of tracing the identity 
of a coal eam ov r a great ext nt of country, i to pay 
trict att nti n to the ·tudy of all the accompanying 
trata. 
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