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I L L I N O I S  



, 7  I I IC cles-ription of the coal resotircci of Diiti-ict I I ,  n-hich con- 
i t i t~ i tes  the .;~iljject matter of this bulletin, i i  1)abetl upon lieltl investi- 
gation? 1))- n1em11e1-i of the State (;eological Sul-\ye!, ant1 U. S .  (;col- 
ogical Sunre)-, upon the text  ant1 snaps of the 1 1  11 ~-ph!.sl)o~-o- 1-1 errin 
folio ol: tlle (;eologic L4tlns o i  the C .  S .  (;eological Sun-e!-. 1))- l i .  \\ . 
,C;lla\\- ant1 T. 1;. Savage, \vhich has l ~ c e n  largely tl~-a\\ 11 upon, xntl tlpon 
the tabulation ant1 stutl!. of data tlerivecl f rom almut 180 ilrilling 
1-c.cul-tls iu I-niihetl the State ( ;eological Survey 1)). vai-iou 5 companies 
oj)u'ating in the (libti-ict. Special acltno\\~letlgii~ei~t is nlacle of the ubc  

d lieltl notes of SIeisi-i. I<. D. \\'liite ant1 17. 1-1. Kay,  collcctetl in 5 
mines d e c t e t l  iol- examination 1 ~ ~ 7  tlir I nve\tigations. Thanlts are tlue 
t o  the opei-aiori o f  tlie cli\trict for- information ful-niihctl the S~t i - \~e j -  
ant1 for  kind!- cooperation ill openiiig tlie mines to examination. 

r 7  l l i e  h t i l le t i~~ i i  one o i  a s e r i e ~  of .;inlilar puljlication~ preparetl 
1jy the Slate (ieological Survey in coope~-ation \\-it11 the l l i ~ i i n g  I<xpcl-i- 
ment Station of the Ciiivel-sit>- of Illiliois and the U. S. Iiui-eau 
of Nines,  tlealing \\.it11 the coal resource.; of the ~ m - i o u i  tliitricts of 
the State. The  disti-icti esaminrtl 1 ~ ) .  the In\rc.;tigatioili a re  l is te~l  in 
the I-'rc~limiirtrr~~ Blrllctill, l l l i~zo i s  CYorrl Ililliirg / ~ r ~ l ~ s t i g t ~ t i o ~ ~ , s .  





Ilisti-ict 11 lies entirely i t l~in the l~ountlaries of Jackson C'ormty, 
but is not coesten5ive wit11 the count!. The  north antl east ljor~llclal-ieq 
of the district coincitle \\.it11 the I~ountlal-ie. of the count!. The  
I ) ~ L I ~ I ( ~ ; L I - J ~  to the wuth\vest is market1 1))- the outcl-op o i  coal S o .  2 
along an irregular ant1 more 01- Ieqq in(1efinite line I-unning north i t -ou~ 
a point ahout 5 11lilei \\-e,t of 1lu1-pli~-shoso and sontheast to\\-ar-(1 

ant  o i  \ \  liic11 i i  in the \,icinity of .'lva. 
Iliitr-ict 11  lieq s o ~ t h  of District \ 1 I ancl \iTe.t of Ilistrict \ ' I ,  a <  

clelinctl 1,)- the C'oolxi-atii-e Tnwstigation.. T h e  m w t  iiilpoi-tant par- 
~ i o n  of the di\trict lie\ in the \-icinitj- o i  1lul-l)h!-.ljoro \\-ithin the 
lml~ntlarie, of the llu1-pl1!~5l,oi-o ant1 I - l e ~ ~ i i l  clua(11-angle., tlle geological 

the SIi,sisiipl)i and the interior lo\\-land.. niitl-ict I1 lie, almost 
\\-boll! n-ithill thc interior lon-lantls, only the \\.e\tem part  neat- the 
outcl-01) of  coal S o .  2 ljcing in the hilly poi-tion of the  count^-. The  
interior lo \~ land.  haye an  altitude of ahout 400 to 380 feet, n-het-eas the 
altitude of the hilly country south of  ,4va 1-eache, 720 feet. of 
the cliiti-ict antl lq-oncl the o11tc1-op of coal Yo. 2 the county is undel-- 
lain large1~- I)!. the I-esistaiit Potti\rille santl\tone. T h e  highest hills 
11e1-e ]-each an elevation of about 750 feet. 

r 7 I he interior lon-lantli haye ljcen t1csc.riljetl as follo\vs :" 

'The principal fe;ttures o f  thc interior plain arc ( 1  the low hills; ( 2 )  the  
sl ightl~.  rcjllhg cli\ itles 420 to 4611 fect abo\ e sea le\ el : ( 3 )  the broad tcrraces 
along the p r i~~c ipa l  streams. l ~ i n g  for- the niost part at  390 to 410 Eeet; ( 4 )  the 
f-lootl plains, at  360 to 385 t'c,et; and (5) tlle deep r i ~ e r  and  creek channels cut 
21) fect or  more 1)elov the flood plnil15. On each stream the terraces, flood 
plain, bottom of  the c1l;mnel. a n d  surface of the hecl rocli l)el~on- the channel 
all con\ erge upstream. 

terraces are the upper surfaces of alley deposits \vl~icll attain n 
masimum thicliness o f  al)out 110 feet along the courses o f  the r i ie rs .  'The 
terraces seem to  ha \  e been formed 1 2 ~  the depositioi~ of material 1,- tempor;lril~ 
ol~strnctetl streams that once emptied into the I\iississippi at  a le\ el collsidera1,l~ 
l~c lnn  that o i  t l ~ c  present cl~annels.  



T;igul-e 2 is a sketch map ~ho \v ing  the area co~reretl 1))- thew 
terraces 1,ortlel-ing 1:ig lfucltl!- Ril-el- and its tributarieq and the posi- 
tion of Di\trict 11. T11e map  i i  aclaptetl f rom one appeal-ing in the 
11 11 ~-ph~,il)oi-o-T Jerrin folio. 



l 'he pi-inc*il)al t o \ \n s  of the tliiti-ict are 1Iui-pll!,ilmro ant1 i ; i r -  
l)ond;~lc, each 11;l~ing ie\~ei-;~l tllo~l.al~cl in1ial)it;tnts. Thci-e a r e  nuinel-- 
ou, iinallel- to\\ n i  \vhich tlepentl fol- tllc.il- proiperity up011 the c o x -  
~niiiing- iinlu~tr-! , e\peciall~- in the not-thca5l 1x11-t of the county ca\t  o i  
the 011 t ci-01) o i  S o .  6 ( 1 J L ~ I - I - ~ ~ I  ) co:11. Se\veral I-ail]-oa(li t raverie _l ac.1.r- 
ion C'ourlt!-. ant1 trnn\po~-tation facilitie\ a r c  entil-el!- a(lecl~~ate foi- 111t 
coal in(lnitr>, (of 111e cliiti-ict. 





r . I he rocky of the I'enniyls-anian sel-ie~, contain all the lci~o\\ n coai 
11etlk in thib and the other clistrjcti of the State. T h e  sel-ieb coiisiqts of 

the greater thic1;iiei~ of incli\-id~1;l.I for-niations ant1 to the presence of 
a greater amount of the ~ ~ p p e r  part oE the seriei than is fount1 in Dis- 

,ippian series a re  co~nparati\.c-;:- I\ ell 1inon.n 11otIl f 1-0111 (11-ill recor-(1s 
a i ( l  fl-om o~ztcr-opi not ial- tlibtant along Slissis\ippi Ri~rcr-. Iiolon 
the 11 ibbissippian series lie the rocks of the De\-onian \> stem. About 
1,300 feet of limektone encountel-etl in the clecpest (11-ill hole I-el~rewnts 
the L)cvonian, Sil111-ian, and ( )I-tlovician syitenls. I'latc 1 I ,  S o .  I .  

1'0'1 'I \ \ ' I  LI.13 FOIZhl \T  ION 

1'he uppel- limit o f  tlie I'ott5~-ille, n-Isich is know11 \\-it11 fair  accll- 
I-acj7, lies a t  a very short tlibtance l~elon. coal No. 2 ( ~ILII-phys1jo1-o coal ) , 
ant1 for c o ~ ~ ~ c n i c n c e  the ljase of thc coal has 1xen u<etl 1)). tlie State 

I-angle, i, atlequatc for- the entire cliitl-ict.' 
The  Potts\ i l lc  iorniation is composetl principallJ of sandstone. In the 

iouth\vcstern portion o f  the area it crops out extcnsi\elg with a thickness rang- 
ing f rom 420 to 510 feet, and cjwing to its resistant nature an(l its uplift it 
ior111~ I ery rugged hills. 

I n  the northern ancl eastern parts of the area the 130tts\ille generall) 
e.rtentls from near the base of the coal So. 2 (lo\vn to the hrst limestone a n d  
ma! thus 1)e itlesltilietl in drill holes 1 ) ~  its position. Ijut in some places a sand- 
stone o\ e r ] ~  ing this limestone helongs 17e10\\ the P o t t s ~  i l k ,  ;mcl in such places 



;~l)o\-e ;II-e not t l i \ t inq~isl ial~lc in ; L ~ J  o i  the\c I-cc.or(li. 'I'lleii- I-elati1.e 
pmition ant1 thiclciiei\, ho\z e\,c.r. is intlicate(1 in the gencl-alizctl .ectioi~ 
( I t  I I S o .  1 . 111 genei-a1 the lithologic criteria for tlie ic1entiiic-a- 
tion of the be-\w-a1 .;mtlstone ~iiemljer\ of the I'ottbville iol-lnation are  
o f  little practical \-alue. 111 illoit tlrill recol-tli the  ljase of the I'ott\villc. 
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undeterminable where the upper formation of the Mississippian series 
is sandstone or shale; the top is dificult to determine where coal' No. 2 
is absent. 

Tlie coal beds of tlie Pottsville formation are of no co~i i i~~ercia l  
importance. A thin seam 12 inches or less in thickness is not uncom- 
mon about 75 feet below the top of tlie formation (coal No. 2) ,  and 
some records note a thin bed of 3 or "rnclies about 40 feet below coal 
No. 2. Otherwise the formation seems to be barren. 

CARBONDALE FORMATION 

?'lzickl.zess.-The Carbonclale forn~ation includes all the strata 
fro111 tlie base of coal No. 2 to the top of coal No. 6 (Herrin coal). 
The name is taken from the town of Carbondale, Illinois, in the vicin- 
ity of which the formation is well exposed. Tlie formation in Jack- 
son County attains a thickness of 251 feet in a t  least one locality. 

Litlzologic c1za~acteristics.-The formation between coal No. 2 at  
the base aiid coal No. 6 at  the top of the forn~ation is ~iiacle up largely 
of shale and sandstone with several thin layers of liniestotie and more 
01- less lenticular beds of coal. The shale, wliich is poorly laminated 
and claylike, ranges in color from black to dark gray. The sandstone 
is commonly loosely cemented and ratlier rnicaceous, though one or two 
of tlie thinner beds are fir~illy cemented by calcium carbonate. The 
limestone is llard, gray to bluisli gray, and more or less fossiliferous. 
Some of it has a peculiar brecciated or conglomeratic appearance. 

The sequence of the beds co~ilposing the forniation may be seen in 
the generalized columnar section on Plate 11, No. 1. The succession 
as found in a coal prospect located in this area is recorded below. 
This record is reproduced graphically as section S o .  2, Plate 11. Tlie 
graphic reproduction includes also part of the adjacent forniation above 
and below and represents the entire log. 

Partial record o f  a drilling shozoi~z y the  c l zarac te~  
o j  the  C a ~ b o v d n l e  fornlatiorl 

(See Plate 11, No. 2) 
- - - -- . - - - 

Description of strata Thickness Depth 

I 
FL. i l l .  F t. ilz. 

Coal (Herrin or KO. 6) . . . . . . . . . . .  8 6 158 . . 
Unclerclay . . . . . . . . . . . . . . . . . . . . . . . .  
Limestone . . . . . . . . . . . . . . . . . . . . . . . .  
Shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Limestone . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  "Slate," black 
Coal (Harrisburg or S O .  5)  . . . . . . .  
Shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Limestone . . . . . . . . . . . . . . . . . . . . . . . .  
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Pal-tin1 I-ecord of a drilling showing the charnctev 
of the Cnrbo~zdnle fo imat io~z  

Concluded 

Description of strata Thickness Depth 

Shale, black . . . . . . . . . . . . . . . . . . . . . .  
Coal (No. 4 ? )  . . . . . . . . . . . . . . . . . . . .  
Underclay . . . . . . . . . . . . . . . . . . . . . . . . .  
Shale, sandy . . . . . . . . . . . . . . . . . . . . . .  
Sandstone . . . . . . . . . . . . . . . . . . . . . . . .  
Shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Linlestone . . . . . . . . . . . . . . . . . . . . . . . .  
"Slate," black . . . . . . . . . . . . . . . . . . . . .  
Coal (No.  3 ? )  . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  Underclay 
. . . . . . . . . . . . . . . . . . . . . .  Shale, sandy 

. . . . . . . . . . . . . . . . . . . . . . . . .  Sandstone 
Shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coal (Murphysboro or No. 2 ? )  . . . . .  
Shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coal (R~lurphysboro or No. 2 ? ) .  . . . .  

Ft .  
3 
2 

10 
22 

1 
3 

. . 
2 
5 

I 23 
' 24 

1 

2 

in. 
6 

. . 
6 
. . 
. . 
. . 
. . 
. . 
6 
6 

. . 

. . 
6 

10 
2 
3 

Ft. 
253 
255 
266 
288 
313 
323 
324 
327 
327 
330 
335 
358 
382 
384 
404 
406 

Correlation.-The following is quoted from the i\Iurpl~ysl~oi-o- 
Iilerrin folio :' 

From a study of the fossil plants found in the coal seams and associated 
strata in the State, David White concludes that the Murphysboro coal is the 
lowest coal bed in lllinois that falls within the time interval of the Allegheny 
formation of Pennsylvania. H e  also concludes that the Herrill coal may be 
of Freeport age, possibly as high in the stratigraphic column as the Upper 
Freeport coal, which is the uppermost layer of the Allegheny formation in 
the Appalachian region. From these correlations it will be seen that the Car- 
bondale formation corresponds in a general way to the Allegheny formation 
of the Appalachian region. 

Coal No. 2 is believed to be of about tlie same age as tlie La Salk 
(No. 2) coal of District I of northern Illinois. 

Coal hTo. 2.-The Murphysboro (No. 2) coal ranges in tliiclci~ess 
fro111 1 to 6 feet or more and is comnionly divided into two 01- inore 
benches. The bed is of somewliat irregular thiclcness and seei~is to 
be absent fro111 considerable area in the northern and eastern parts 
of the quadrangle. I t  is also absent throughout most of the hills, 
whence it has been reiiioved by erosion, but it is workable alniost con- 
tinuously along the foot of the hills. The bed is inined extensively in 
the vicinity of Mui-pliysboi-o, and has also been mined 1% miles north- 
west of Oraville, at Eryden, at  Sato, and at points 1% miles south of 
Ava, aiicl 2% miles soutliwest of hlatthews. At these places the bed 
is soniervhat variable, but there is geiierally 3 to 4 feet of excellent coal. 
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In  tlie vicinity of I\iIurphysboro and along the outcrop of coal No. 
2 near Sato, the coal occurs in considerable areas as an unbroken seam. 
The margin of this especially valuable coal is ~iiarkecl either by the out- 
crop or by a splitting up of the seam by beds of shale of increasing 
thickness. These irregularities may occur at  any place in tlie bed oi- 
at several places at once, hut it possibly is found to take place most 
commonly near the middle of the seam. The rapid variation in thick- 
ness of tlie two benches of coal No. 2 and of the shale parting is illus- 
trated by the following drilling recol-ds of borings located in the sanie 
section. 

L o w e r  part of the Cnrbondale fomiatioil a t  the east side o f  the SE .  I/1 S W .  I/1 
s e c . 3 2 , T . 8 S . , R . 2  W .  

Thickness 
F t .  in. 

Loess and valley filling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 7 
Carbondale fornmtion- 

Shale, yellow clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 9 
Shale, hard, blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37 6 
Coal . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  I I 2 

. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  
2 

Shale 8 4% 
Coal . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal No. 2 . . . . . . . .  3 594 
Coal, bony . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clay 2% 

L o w e r  pnvt of Cnrboizdale formatio~z at  the w e s t  side of tlzc SE .  S W .  
s e c . 3 2 , T , 8 S . , R . 2  W.  

Thickness 
F t. in. 

Loess and filling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 8 
Carbonclale forination- 

Shale, yellow, soft  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Shale, blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 
Shale. black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coal . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  2 

. . . . . . . . . . . . . . . . . . . .  Coal, bony Coal No. . . . . . . . .  m . .  
Shale, blue . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  1 i 35 
Coal . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  3 
Shale, blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Shale, dark, calcareous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Sandstone, hard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

Ycrgc~z~us sawlsto~/zc mc~nbev.-The following description is given 
by Sliaw and Savage :" 

The ~ I ~ i r p h y s b o r o  coal is generally overlain by a seam of clay ("sheep- 
skin"), which is in turn overlain by 20 to 40 feet of shale or in a few places 
shaly sandstone, which where thickest locally contains a thin coal seam near the 
miclclle. This sl~ale is in turn overlain by sandstone or in some places by sandy 

'Idem, p. 6 .  
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shale, which seems to be persistent though irregular in thickness, ranging from 
15 to 45 feet. This sandy member is micaceous, loose, friable, and brownisli. 
L A l t l ~ o ~ ~ g l ~  it is not nearly so resistant as the beds of the Pottsville sandstone, i t  
forms low hills, and 4 miles northwest of Vergennes, in sec. 11, T. 7 S., R. 3 Mr., 
it is well exposed on a large hill. The persistent nature of this rock and its 
importance as a key strat~i111 (as it forms low hills and crops out more exten- 
sively than other parts of the Carbondale formation) seems to warrant a special 
name, and the term Vergennes sandstone member is here proposed. 

S t r a t a  bctzolccn V e r g e m z e s  s a ~ z d s t o ~ ~ e  m e m b e r  n ~ z d  coal N o .  5.- 
111 the folio covering the I\lurpliysboro and I-Ierl-in quadrangles is the 
following descriptio~i.~ 

Above the Vergennes sandstone member is a bed of clay 5 to 6 feet thick, 
and overlying the clay and abo~zt 55 feet above coal S o .  2 there is a persistent 
coal bed, 6 to  28 inches thick. This coal, which is thin in the northern part 
of the area and thickens toward the south, is exposed a t  the surface in the east 
bank of Crab Orchard Creek, near the northwest corner of sec. 36, T .  8 S., 
R. 1 W., where it has been mined by drifting. The following section was made 
at  this place : 

S c c t i o l ~  exposed i n  sec. 36, T .  8 S., R. 1 1V. 
Thickness 
Ft .  i~z. 

5. Sandstone, yellowish-bi-own, ~narlced with numerous 
small brown spots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 6 

4. Limestone, argillaceous, single bed . . . . . . . . . . . . . . . . . .  1 4 
3. Shale, black, fissile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 
2. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 . . 
1. Gnderclay, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 

Eight rods north of this exposure 12 feet of saildsto~le is laid bare in the 
bank of the creek. One-fourth mile up the creek from the latter point 10 
feet of the sandstone overlain by 6 feet of gray sandy shale is exposed. 

A t  the east end of the wagon bridge over Crah Orchard Creek, near the 
middle of the north half of sec. 2, T. 9 S., R. 1 W., the following- succession of 
strata is exposed : 

Sectiorc exposed  i ~ z  sec. 2, T.  9 S . ,  I?. 1 W .  
Thiclmess 
Ft. i l l .  

. . . .  Limestone, argillaceous, somewhat concretionary. 1 . . 
Shale, black, fissile, containing Orbiculoidea ~l i issouri-  

ensis  and derinal tubercles of P c t r o d u s  o c c i d e ~ ~ t n l i s .  3 . . 
Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4 
Underclay, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 6 
Shale, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 6 
Shale, gray, sandy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 . . 
Sandstone, yellowis11 gray . . . . . . . . . . . . . . . . . . . . . . . . . .  8 . . 
Sandstone, fine grained, shaly . . . . . . . . . . . . . . . . . . . . . .  .10 . . 

I n  the above section the beds numbered 5 to 8 inclusive are the equiva- 
lents respectively of those nu~llberecl 1 to 4 in the preceding section. Corre- 

:$Idem, p. 7. 



GENERAL GEOLOGY 23 

sponding beds outcrop about a mile southeast of the bridge over Crab Orchard 
Creek, in sec. 1 of the same township, where the coal has been stripped for local 
use. The sandstone bed at  this last place, overlying the 1-foot limestone above 
the coal seam, is 16 feet thick. In  a ravine about half a mile north of this point 
14 feet of the sandstone, succeecled by 5 feet of shale, is exposed. In  some 
records the sandstone is reported to be about 25 feet thick. 

The strata described represent the beds associated with the coal lying 
about 55 feet above coal S o .  2. The sandstone member above the coal is suc- 
ceeded by a bed of shale 40 to 50 feet thick, comn~only more or less sandy and 
locally a true sandstone. I n  some places, as 2 miles southeast of Denmark, the 
central part of this shale contains calcareous and fossilifero~is layers of sand- 
stone. * * * . 

Above the shale is a bed of clay 5 to 6 feet thick, which is in turn overlain 
by a 2-foot bed of coal. This coal lies about 80 feet above the coal referred to 
in the preceding paragraph and 135 feet above coal No. 2. I t  is 01-erlain by a 
bed of black, finely laminated shale 3 to 5 feet thick, upon which rests a 1-foot 
layer of limestone. Above the limestone 40 feet or more of gray shale, locally 
fossilifero~is in the lower part, grades upward into sandstone. * * '" The 
sandstone which overlies the shale has lenses of shale and limestone * :" * X 
bed of clay 1 to 5 feet thick overlies this shale and sandstone, and ~~nclerlies 
coal No. 5. 

Coal No. 5 and associated strata.--No. 5, or I-Iarrisburg coal, is 
found in Jackson County east of its outcrop wherever the drill has 
penetrated to its horizon. I t  is found underlying only T. 7 S., R. 1 JV., 
a i d  adjacent parts of T.  7 S., R. 2 W., and T. 8 S., Rs. 1 a n d 2  W. 
The outcrop which is obscured by the drift lies about three-fourths of 
a mile west or south of the outcrop of coal No. 6, as shown on tlie 
map (Pl. I ) .  The records of 21 dl-illings in this part of tlie county 
that have penetrated the full thickness of the coal show a variation 
in the thickness between 44 and 70 inches ; 3 holes show less than 50 
inches, 12 a thickness between 50 and 60 inches, and 6 a thickness 
greater than 60 inches. The average of 21 liieasurements is 55 inches. 

The following clescriptioi~ is given by Sliaw and Savage :' 
The sequence of strata associated with the Harrisburg coal is well exposed 

in the south bank of a creek in the E. 1/2 sec. 1, T. 9 S., R. 1 E., where the 
followiilg section was made : 

Seckion Izealr the ~ i j i d d l e  o f  f h c  E.  sec. I ,  T.  9 S., R. 1 E. 
Thickness 
Ft.  i12. 

. . . . . . . . . . . . .  5. Shale, gray, yellowish where weathered 4 . . 
. . . . . . . . . .  4. Shale, soft, gray, calcareous; many fossils 1 2 

3. Limestone, single layer, hard, bluish gray, argillaceous 1 . . 
2. Shale, black, fissile, finely laminated; contains numer- 

ous more- 01- less round "niggerheads" or iron-stone 
. . . . . . . . . . . .  concretions 8 to 30 inches in diameter 6 9 

1. Harrisburg coal (No. 5) . . . . . . . . . . . . . . . . . . . . . . . . .  !. 4 . . 
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Tlie black shale overlying the Harrisburg coal is locally as much as 15 
feet thick, but generally its thickness is between 6 and 9 feet. * * *. 

A peculiar black laminated shale, such as that above the Springfield coal 
(Xo. 5) ,  farther north, generally overlies the I-larrisburg coal in this region. 
In  the ~ ic in i ty  of Springfield and in other portions of the State there is, itnme- 
diately above the Springfield coal seam ancl at  the base of the black shale, a 
local pyritiferous band a few inches thick, with many fossils, in most places 
marine, showing the shales to be true marine deposits. 

The limestone overlying the roof shale of the Harrisburg coal is 12 to 
36 or more inches thick. The limestolie is comparatively resistant, and if it were 
thicker no doubt it would form hills. I t  outcrops more extensively than any 
other layer above the Pottsville, the principal exposures being along Eeaucoup 
Creek 2 to 3 miles southeast of Finney and 1 to 2 miles southeast of Den- 
mark. A b o ~ e  the litnestone is a thin bed of rather soft gray calcareous shale 
* * * succeeded by a bed of gray shale, 10 to 14 feet thick, which is generally 
overlaiii by a limestone bed 4 to 10 feet thick. 

Coal ATo. 6 a d  z~~.zdel~clay.-Abovc the limestone last mentioned 
is the clay underlying coal No. 6. This clay varies in thickness froni 
1 to 3 feet in this area and generally contains impressions of the 
roots of a plant, Stigmaria. Tlie overlying coal is 7 feet 3 inches to 12 
feet 5 inches thick, though the seam where niuch broken by shale 
reaches a thickness of 16 feet 9 inches. The average thickness of the 
bed including the "blue band" in 22 records is 9 feet 6 inches. T l x  
coal is characterized by a layer of dirt or bone or shaly coal, ltnown 
as the "blue band," which lies 18 to 30 inches above the base of tlie 
coal. Near the east boundary of the district this sl~ale in places meas- 
ures 6 to 11 inches, but in most places4 the "blue band" is inttch 
thinner, being rarely over 3 inches in thickness. The approximate out- 
crop of this coal is shown on Plate I by a broken line. The portion 
of the county lying south ancl west of this line represents tlie area 
in which tlie Carbondale formation below coal No. 6 iimxediately 
1i:iderlies the surficial deposits. 

M CLEANSBORO FORMATION 

Ge~zerai cJza~actcr.-The hfcLeansbo~-o formation in southern Illi- 
nois is barren of workable coal beds except possibly in small areas, 
and coilsists very largely of shale atid sandstone. As it is nluch better 
developed in adjacent districts than in Jackson County the reader is 
refel-red to bulletins describing Districts 1 7 1  and VII where the forma- 
tion is c~iscussed in detail. Only in the northeast part of Jackson 
County is there more than 200 feet of the formation present, and only 
5 drill holes out of a possible 27 in T. 7 S., R. 1 IV., show so much. 

SJzale and li.t.lzesto~.zc imvuzcdiately ordcrlyiq coal N o .  6.-Coal KO. 
6, or Herrin coal, is overlain by a bed of shale of so~iiewhat variable 

5 e e  Culletins I1 and 15, Illinois Coal l l in i r ig  Investigations. 
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character 5 to 78 feet in thickness. The sliale is described in tlie drill- 
ing records as "clay shale," "sandy shale," and "black slate." One 
log records 46 feet 8 inches of sandstone above the coal. The black 
"slate" is coiimionly found at the top of the shaly strata and in places 
lies i~iiinediately upon the coal. There may be great variation in the 
succession reported in tlie same square mile. For instance out of 12 
records of drilling in sec. 29, T.  7 S., R. 1 W., one shows "slate" 
lying above the coal, another records 43 feet of strata between the 
coal and the black shale, and others show various intervals between 
these t n ~ o  extremes. The black "slate" is not everywliere present in 
the section. 

Coilirnonly a bed of liliiestoiie overlies the strata desci-ibecl in 
tlie preceding paragraph. This linlestone where it is found within 25 
feet of the coal fol-111s the cap rock in tlie various ii~ines and is com- 
iiioiily encouiitered in drilling. I t  has a widespread distribt~tion in 
Illinois am1 can be identified by the aid of a sniall fossil ( G i r t y i ~ z n )  
which it contains. 111 thickiiess the stratuiii varies fro111 1 to 7 feet, 
tlie average thickness being 3 or 4 feet. 

1,Vhei-e an interval greater than 25 or 30 feet separates the coal 
from the nearest limestone above, there is some hesitancy in iiiakiiig 
correlations with the liniestone carrying G i r t y i m  without additiolial 
evidence. The writers of tlie Murphysboro-Herrin folio believe that 
where a tliiclc bed of shale overlies the coal tlie limestone has been 
1-eiiioved by erosion. In  Culletin 15 of this series is expressed the 
belief that tlie limestone is more or less widespread over southern 
Illinois and that tlie underlying shale is of unusual thickness in cer- 
tain areas. The variation in the thickness of the sliale is thought to 
be clue to the difference in&ie amount of shrinkage of the uiirlei-lying 
coal in its consolidation f r & ~  peat, thicker coal shrinking more than 
thin coal. Certainly no evidence is at  liaiid to show that tlie erosion 
which is conjectured to have removecl the black sliale and liii~estone 
at any place reiiiovecl any part of the closely subjacent coal. 

Strn ta  nboelr the  limestone cap rock of coal N o .  6.-Overlying tlie 
limestone which foriiis the cap 1-ock of coal No. 6, shale described in 
tile records as "clay sliale", "sandy sliale", "blue slate", and "fire clay" 
is recoi-ded coiiinioiily about 20 feet thick, but possibly in places not 
over 10 feet, and elsewhere possibly as iiiuch as 45 feet. Above this 
is a limestone whicli has an averag-e thickness from 12 to 14 feet but 
is thinner in some places. I t  is not recorded in all the logs. 

A thin coal 12 to 14 inches in thickness is 1-eportecl in a iiuiiiber 
of the dl-ill holes at an interval of 50 to 60 feet above coal No. 6 with 
another and tliiliner seam about 10 feet higher. Their clistribution, 



26 COAL RESOURCES O F  IIIST'RICT T I  

liowever, seems to be restricted to a small area. I t  is thought not im- 
probable that one of these tliin coal beds may be tlie same as the tliin 
seam found 25 to 50 feet above coal No. 6 in District TTII and described 
by Mr. Kay in Eulletin 11 as coal No. 7. 

Concerning tlie rest of the McLeansboro 
do not warrant generalizations. 

QUATERNARY SYSTEM 

PLEISTOCENE SERIES 

section tlie data at  liancl 

Glncinl till.-Glacial till iiiantles almost the entire district except 
the cotiiparatively small area of the sti-eani valleys from which it has 
been 1-eniovecl by erosion. I t  consists of a mixture of clay and more 
or less decayed pebbles and bowlders of many lcincls of rock. The 
till has a rather uniform thickness of about 15 feet. In  general those 
parts of the county above an elevation of 400 feet are mderlain by 
a greater or less tliickness of till covered by fine yellow clay, or loess, 
whicli is reported to average about 10 feet thick, so that the surface 
covering is not unco~ninonly 25 to 35 feet tliick. This thicl~ness of 
glacial till is of no special moment in the exploitation of the coal beds. 

Ynllcy fill.-Those parts of the county lying below an elev a t' loti 
of 410 feet above sea level along the principal valleys ase very likely 
to be underlain by a varying amount of silt and sand, not improbably 
water soalted. This alluvial material is in places as much as 120 feet 
thick. In places iiear the outcl-op of coal No. 2 near M~~rphysboro 
the irregularities of tlie rock floor below the valley fill afect  tlie thick- 
ness of tlie roof above tlie coal to an important extent. The mines of 
Big Mucldy Coal and Iron-Company iiear Big Muddy River have found 
that considerable care must be exercised in opening up nen~  work to 
avoid weak or tliin roof. For a discussion of the origin of the allu- 
viutii whicli has no special bearing upon the coal resources of the region, 
tlie reader is referred to tlie text of the 114urphysbot-o-I3erriti folio, 
where the subject is cliscussecl in detail. 

The following sections show the character of the surficial material 
near h4urpliysboro : 

Sectioll of sz~~rficial tlmtrrial ill the SW. coy. SE. 1VE. sec. 4, T. 9 S., li. 2 M 

Description of strata Thicltness Depth 

Ft. 
Clay, yellow, sandy . . . . . . . . . . . . . . . .  1 18 
Clay, gray . . . . . . . . . . . . . . . . . . . . . . . .  / 10 
Clay, gray, sandy . . . . . . . . . . . . . . . . .  1 
Sand, yellow . . . . . . . . . . . . . . . . . . . . . .  6 
Clay, blue, sandy . . . . . . . . . . . . . . . . . .  15 
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Sec t ion  of  su~*ficial inatel-ial i l l  t he  SW.  c o r  S E .  N E .  sec .  4, T .  9 S . ,  R. 2 W .  
Concluded 
- -- -- 

Description of strata Thickness Depth 
--  

Ft.  i?z. F t .  in .  
Clay, red . . . . . . . . . . . . . . . . . . . . . . . . .  16 . .  i 66 . . 
Clay, gray, sandy . . . . . . . . . . . . . . . . .  1 . .  1 67 . . 
Clay, red . . . . . . . . . . . . . . . . . . . . . . . . .  2 . .  1 69 . . 
Clay, gray, sandy . . . . . . . . . . . . . . . . .  15 . 84 . . 
Clay, brown. sandy . . . . . . . . . . . . . . . .  4 . . 88 . . 

. . . . . . . . . . . . . . . .  Clay, green, sandy , 4 . .  I 92 . . 
Sand, yellow, and gra\-el, mixed..  . .  5 6 97 6 
Shale, yellow, sandy . . . . . . . . . . . . . .  . . 6 98 . . 
Shale, gray . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . 

- 

Sec t ion  of  szlrficiirl mater ial  500 f ee t  soutlzenst o f  ceiztei* o f  t he  SW. sec. 3, 
T .  9 S., I?. 2 W.  

Description of strata Thickness Depth 

. . . . . . . . . . . . . . . . . . . . . . . .  Clay, gray 
Clay, yellow, sandy . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  Clay, blue, sandy 
Sand and clay- mixed . . . . . . . . . . . . . .  
Quicksand . . . . . . . . . . . . . . . . . . . . . . . .  
Clay, blue, sandy . . . . . . . . . . . . . . . . . .  
Quicksand and gravel mixed . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  Clay, red 
. . . . . . . . . . . . . . . . . . . . . . . .  Quicksand 

. . . . . . . . .  Clay, red, and sand mixecl 
. . . . . . . . . . . . . . . . .  Shale, blue, sandy 

Sand, clay-, and coal mixed . . . . . . . . .  
Shale, ldue, sandy, with concretions. 

F t .  i l l .  

15 . .  
2 . . 

23 . . 
10 . . 
5 . . 

I 
. . 

5 I . .  
11 . . 
2 . . 

I 
. . 

. . 6 
5 . 6  

The tliickness of the alluvium~in various parts of the district along 
the principal valleys is sliown in the following table : 
TABLE 1-Recorded f l ~ i c l ~ ~ ~ e s s e s  of t h e  d~p i f t  iiz v a r i o z ~ s  g r o u p s  of  drill  ho l e s  

a long the  iwi i~cipnl  .zralleys iiz J a c k s o ~ z  C o u n t y  
Township and sections Thickness 

F e e t  
(3, 4, and 9 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 - 56 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a n d 2 0  2 8 - 5 5  
. . . . . . .  T . 7 S . , R . l E  24, 27, and 28 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 - 64 

(29, 30, and 32 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 - 46 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 99 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7 4 - 1 6  
11 and 14 85 -121 

T .  8 S., R. 2 E.. . . . . .  16, 21 and 22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79 -110 
26 and 27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43 - 68 
28, 29, 30, 32, and 33 . . . . . . . . . . . . . . . . . . . . . . .  10 - 95 
34 and 35 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49 -114 
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[ 1 , 2 , a n d 3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 - 9 0  
T . 9 S e , R . 2 E  . . . . . . .  4 , 3 , 8 , a n c l 9  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 - 9 7  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 10, 11, and 12 13 - 80 
?loo 

METHOD O F  SHOWING STRUCTURE 

The term s t m c t z ~ r c  as used in geology cornmo~~ly refers to tlie atti- 
tude or "lay" of the rock layers; that is, whether they are flat lying, 
inclined, folded, or broken by faults. Structure of this kind can be 
represented by p11otog1-aphs and sketches, by diagrammatic cross-sec- 
tiom and block drawings, but most accurately by means of structure - 

contours. The use of structure contours to show differences in eleva- 
tion or relief has been explainecl with consiclerable detail in preceding 
bulletins' of the series so that an explanation miill not be necessary at 
this place. 

The ref erelice stratuiii used in delineating the structure shown 01: 

Plate I is the bottom of No. 2 or Murphysboro coal. In  preceding 
bulletins tlie reference stratum has coliimonly been tlie surface of the 
coal bed used. Tlie bottom rather than the top of the bed is used, 
since the seam is divided into two benches by a consicler-able thickness 
of intervening strata, and the lower be~icli rather than the upper is 
mined; it is believed, therefore, that a structure map based upon the 
lower bench will be more useful and more accurate than one based 
upon the upper bench. 

The structure contours are represented on the map by the pr-0111- 
inent irregularly curved red lines which cross the map in a general 
north-south direction. These lines sliow the position of coal No. 2 
above sea level. Since in this area as in general tlirougliout the Illinois 
coal basin the beds of tlie Pe~insylvanian series are essentially parallel, 
the general geologic structure is indicated by the lines representing 
the elevation of the base of this bed. 

RELIARILTTY O F  STRUCTURE COATTOURS 

Tlie reliability of tlie structure contours is affected : (1) by the 
accuracy of the surface elevations; (2)  by the variability of the calcu- 
lated intervals between coal No. 6 and the base of coal No. 2 ;  and (3) 
by the number and distribution of the points whose altitudes are known. 

That part of tlie district lying xvitliin the 1\!Iurphysboro and Herrin 
quadrangles contains accurately determined surface elevations. The 
reference strata are coal beds that have been extensively worked and 
whose depths below the surface have been noted in numerous shafts, 

;'Eulletins 10 and 11, Illinois I\lining Investigations. 
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wells, and drill holes. At iiiost such points the altitude of tlie surface 
was obtained by hand level 01- barometer froiii some of the nuimerous 
bench marks, ancl the deteriiiinations have involved shost horizontal 
distances ancl small possibilities of error. 

The variation of the interval between the two coal beds is more 
likely to lead to a iiiistake in determining the altitude of coal No. 2. 
In  T. 7 S., R. 1 W., very few of tlie drill holes reached the lower coal, 
and at a few places in the township the contours are basecl upon the 
altitude of coal No. 6 by assuming the interval between the coals to be 
about 250 feet. In  the northeast corner of the map of Jackson County, 
north and east of the outcrop of coal No. 6, ase shown the contoui-s 
basecl upon tlie surface of coal No. 6 for this same area. These connect 
with the contours shown on the maps of District VI and District VII.' 

On account of the scarcity of outcrops drill holes and mines are 
the pi-incipal sousces of information. These are fairly evenly dis- 
tributed so that el-sol- arising fro111 the scarcity of cleter~ilinecl altitudes 
of recognizable strata is probably not great. 

The dip of the coal in the niines also affords some inforiliation fo1- 
working out the structure, though the assun~ption of a uniforiii dip 
between detei-milied points may be a source of slight el-roi-. A few 
faults having a throw of 8 to 22 feet, local irregularities in dip, and 
low folds were found in some of the coal mines ancl in a few surface 
exposures. Local irregularities such as these do not appear in the 
structure contours on the geologic niap. 

Inasmuch as nearly all the drill holes ancl mines are located ~vitliin 
the boundary of tlie ilfurphysboi-o and Hei-rin quaclrangles, aiicl as 
accurate elevations are lacking for the few localities outside the quad- 
rangles, tlie structure is not shown beyond the limits of these areas. 

USES O F  T H E  STRUCTURE MAP 

The priiiiary purpose of the sti-ucture niap (Plate I )  is to show 
the structural featuses. The coal sti-atum slopes away 01- dips as shown 
by arrows from contour lines of higher elevation to those of lower. 

111 addition to the usefulness of the structure contour map in 
showing the lay of the coal, it can be used to cleterniine the appi-oxi- 
mate depth of the coal bed. In  case the depth of the coal is desired 
at some point crossed by a structure contous line, it can be readily 
calculated by subtracting the elevation shown on the contour line fro111 
tlie surface altitude. If  the point lies between two contour lines, its 
relative clistance from them is observed, and the elevation of the coal 

"Bulletins 11 and 15, Illinois Coal Mining Investigations. 
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appi-oximatecl accorclingly, after which process the regular calcttlation 
can be made. 

One of tlie special services of the coal structure map in Illinois has 
I~een to cleteriiiine the possible areas of oil and gas accumulatioii. I t  
has been found as a rule that structural features affecting the "Coal 
Measures" affect also the underlying rock to a consiclei-able depth in 
the same \yay, though possibly to a greater or less degsee. A relation- 
ship of areas of accuiiiulatioii to anticlinal folds and donies is known 
to exist, and the fact that, at least in some places, donies in the coal 
strata indicate coiiditioiis favorable for oil and gas has given added 
s-alue to sti-~lctui-e contours on the coal beds. 

STRUCTURE O F  DTSTRICT J I  

GENERAL FEATURES 

The structure of District I1 is clominatecl by ail uplift in the south- 
western part which results in a general northeastern dip. The top of 
the Pottsville sandstone, for instance, which is 850 feet above sea level 
near Sand Ridge, drops to about 300 feet below in the iiortheastei-n 
corner of Jackson County. The average slope of the strata is 50 to 
75 feet per mile, but in the hilly country the Pottsville sediments slope 
in places as mucli as 10 degi-ees, 01- 1 foot in 6. The ai-ea of greatest 
uplift is flanked on the east by steeply dipping strata and is tei-iiiinated 
on the north by a fault of 100 to 200 feet throw. Coal No. 2 outcrops 
along the flanks of the anticline but does not rise ovei- the crest, which 
is underlain by Pottsville sandstone. The coal conti~iues for some 
clistance farther west on the north side of the fault than on the south 
side. 

DETAILS OF STRUCTURE 

The general northeast clip of the coal is iiiodifiecl by iiiore 01- less 
pi-onounced irregularities. The liiost important of these are : (1 )  a 
sharp anticline in tlie soutlieast quartel- of T .  7 S., R. 1 W. ; (2) an 
unsyiiiiiieti-ical broacl anticline in the west side of townships lying in 
li. 3 'lfj., extending south from near Ava to T. 9 S.,  R. 3 W. ; (3 )  an 
east-west syncliiie at  Sato;  (4)  an anticline lying just noi-tli of the 
syticliiie last mentioned and extending east, cusving somewhat north- 
ward to the county line; ( 5 )  a broad, somewhat irregular syiicline 
plunging noi-theastwai-d and extending from the southwest corner of 
the district in T. 9 S., R. 3 W., to the syncline in T .  7 S., R. 1 W. ; 
( 0 )  the fault near the Perry County line. Of these isregularities only 
the first lies entirely within tlie area uncleslain by coal No. 2. The 
coal is more 01- less involved in the others. The various structural 
features are described in greater detail it1 the following paragraphs. 
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1. The anticline in T .  7 S., R. 1 W., is determined from elevations 
of the coal in three drill holes located in sections 26 and 27. A cliffer- 
ence in elevation of coal No. 6 amounting to 150 feet is indicated by 
these three holes arranged in a linear manner in the north half of tlie 
two sections. It  is not known whether this difference in elevation is 
due to faulting 01- to folding, and the projection of the crest of the 
anticline northrvai-d as a narrow structural ridge is conjectural. The 
more satisfactory delineation of this structure will have to wait for 
additional clrilling along the supposed crest of the fold. 

2. The 111-oad anticline south of Ava for the most part lies west 
of the outcrop of coal No. 2 ancl therefore without the district, except 
that the coal in places rests well up on the flank of the anticline in 
unei-oded outliers of little importance. Only that part of tlie anticline 
in which the coal is involved is shown on the structure map (PI. I ) .  
The ftdl details of the structui-e to the west appear in the Murphysboro- 
IIerl-in folio, to which the reader is referred. 

3. The syncline extending east from near Sato is little else than a 
low place in the crest of the general anticline described u i~der  (1). At 
the position of this syncline the coal extends illore nearly across the 
anticline than elsewhere, a small area of coal existing on the west flank 
of the anticline near Ava. As the bed outci-ops rather extensively, it 
is exploited by numerous drift mines. 

4. The anticline north of Sato extends eastward into the coal 
field to tlie Illinois Central Railroad, ancl possibly as far as Elkville, 
where drilling indicates the presence of a slight terrace interrupting- 
tile general eastward clip of the strata. As clrilling noi-tli of Vergennes 
is very meager, tlie delineation of this structural feature is left inclefi- 
nite, being- indicated by broken lines. An oil prospect sunk on what 
is thought to be the crest of the fold was unsttccessful. 

5. The syncline plunging northeast fro111 the southwest corner of 
the district is part of the general northeastward dip of the coal basin 
along its southwestern margin and culniinates in the trough which lies 
between Elkville and the anticline in the southeast quarter of T .  7 S., 
R. 1 W. This trough is the southern continuation of a wider basin 
lying east of the Duquoin anticline in Franklin, Perry, and Jefferson 
counties. 

6. The most C O ~ S ~ ~ C L I O L I S  structui-a1 feature of the district, a s .  
presented in the map, is the fault extencling in an east-west direction 
near the Perry County line. This displacen~ent, amounting to 100 to 
200 fcet, has been traced for a distance of at least 4 i~iiles west from 
the outcrop of coal No. 2 south of tlie fault. North of the fault line 
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the coal is believed to be present in a narrow strip in Jackson County 
extending northward into Perry County, although there has been no 
drilling in that strip and tlie westward extension of tlie coal has not 
been deter~iiined. Tlie extension of the fault line eastward from the 
outcrop is obscured by valley fill and glacial till. I t  is possible that it 
may be a continuation of the faulted area which traverses Willianison 
and Franklin counties in a direction runiiing sliglitly north of west, 
possibly entering- Jackson County due west of Hallidaybol-o. If this 
faulted zone persists through Jackson County, it will account for the 
considerable differences in elevation of tlie coal noted in the southeast 
quarter of T .  7 S., R. 1 W., and interpreted above for want of better 
evidence as being due to folding. So far as known, the mine at Halli- 
dayboro has not encountered faulting. 

Figures 3 and 4 show the structure ancl position of the coal along 
east-west ancl north-south lines in Jackson County. 

Feet W 

200 - - Sea 
0 

FIG. 3.-East-west section across the part of the i\~Iurplzysbol-o am1 Herrin 
cluaclrangles in Jaclcson County. 

FIG. 4.-North-south section across the fault in Jackson County. 
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C H A P T E R  IV-ECONOMIC GEOLOGY O F  T H E  COALS 

POTTSVILLE COALS 

The following is the description given by Shaw a i d  Savage :' 

The coals of the Pottsville formation are relatively unimportant. A short 
distance ahove the middle of the formation is a lenticular bed of coal, which 
locally attains a thickness of 2 feet, but which is absent from a consiclerable 
part of tlie area. One of the best exposures of this bed is in the bank of a 
small stream in the SE .  :< sec. 8, T. 8 S.. R. 3 W., where 20 inches of good 
short-grained coal may be seen. The next coal is about 75 feet higher and is 
nowhere more than 1 foot thick. 

The only Pottsville coal so far worked, locally known as the Pocket coal, 
lies 50 to  70 feet below the top of the formation. I t  is of Mercer age and is 
probably conten~poraneous with the variable and lenticular beds that in other 
portions of the State have been called coal No. 1. This bed has been opened 
near the middle of the SW.  sec. 7, T. 9 S., R. 2 JV., where it is of excellent 
quality and about 3 feet thick. The bed is also found in the NW.1 r/4 sec. 18, 
T. 8 S., R. 3 W., but is there pockety and scarcely workable at  present. 

CARBONDALE COALS 1 
i 
I 

COAL NO. 2 I 
I 

DISTRIBUTION AND THICKNESS 

The lowest coal hed of the Carbondale forn~ation is No. 2 (i'lul-- 
pliysboro) coal. The hlui-pliysboro coal is probably identical with the 
becl mined at  La  Salle known as the "Third Vein", and J y i t h  the coal 
mined at  Colchestel-. The coal is tliought to be absent 01- a t  least 
not of workable thickness in the eastern part of the district, but is 
almost contiimously workable along the foot of the hilly country near 
and north of Murpliysboro. In  the vicinity of Rilurphysboro it is 
divided into two beds, each of which has been mined extensively. I t  
has also been minecl one and a lialf miles northwest of Oi-aville, at  
Elyden, at  Sato, and at points one and a lialf miles south of Ava, and 
two miles northeast of Sato. 

The thickness of coal No. 2 is exceedingly variable, largely because 
tlie vein is coiiiinonly split, but also because of a gradual thinning 
toward the east. hTumei-ous observations of the thickness of tlie bed 
have been entered in Table 2. Drillings are more iiumerous in T .  8 S., 
R. 1 W. than in other townships. TVliel-e the bed is split the upper 
seam comiiioi~ly varies fro111 24 to 45 inches in thickness, and the lower 
becl from 30 to 48 inches, being slightly thicker thaii the upper bench. 
Wliere only one bench is recorded in the drill record it coi~~nionly 
ranges, in the district as a whole, fro111 47 to 88 iiiches in thickness. 

*Shaw, 12. W., and  Sa \age ,  T. E., U. S .  Geol. Survcy Geol. Atlas, 3C~1r~111~sl~oro-fIerritl 
folio (No. l S j ) ,  p. 13, 1912. 
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TABLE 2-Tlziclzilesses of coal No. 2 in Dis t~ ic t  I I  (Jaclzson Cour1tg)-Conclucled 

Thickness in inches 

Upper 
bench 
Lower 
bench 
One 
bed 

Upper 
l3ench 
Lower 
bench 
One 
bed 

Upper 
bench 
Lower 
bench 
One 
bed 
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Attention has already been directed to the restricted distribution 
of the thick, undiviilccl M ~ u ~ - p h ~ s h o r o  coal. Althougli without niucll 
question one or more coal beds cont inuo~~s with part or parts of the 
Ah-plij~sboro coal tunderlie all of District I1 and are correlatecl from 
drill hole to drill hole as coal No. 2, the area of coal workable at  present, 
at  least, is small. There is an already iiearly exhausted area of thick 
coal near l\Iui-physboro ancl a less fully kliown area along the outcrop 
northeast of Sato where it is being mined a t  a country bank. Tlie 
location of the commercial mines at  Murphysboro (see Plate 1)  is 
determined by the area of thick coal ancl fairly well indicates its outline. 
Mine workings extend as far east and north as conditions will allow; 
shale partings finally become too nunierous or too thick to handle. T o  
the west and south the minable area extends to the outcrop, 01- until 
the I-oof beconies ~unsatisfactoi-y. There is some tendency also for the 
l~ecl to split up along the so~utliwest margin of the district. I t  is 111-011- 
able that the original area of thick coal near Murphysboro did not 
exceed 15 square liiiles and that two-thircls or more of that coal has 
been mined or rendered tuiiminable. 

1400 Feet 

FIG. 5.-Diagrammatic illustration showing the thickening of the parting 
in the Harrison mine, Big Muddy Coal and Iron Co., west rib of 9th north, west. 
Bearing of entry, N. 41" E. 

PHYSICAL CHARACTERTSTICS 

The coal has a bright luster, contains bands of dull and glance 
coal and mother coal, breaks with a hackly fracture into blocks, is some- 
what harder than the upper coals, contains little hygroscopic water, and 
withstands considerable exposure without slacking. Tlie bed commoidy 
contains a few sulphur balls ant1 baiids which are discarcled by the 
miner. 

The clay wliich comniolily separates coal No. 2 into two benches 
is of va~;iable thickness. In one mine the parting varies fro111 18 inches 
to 35 feet ancl in other mines may be entirely absent in some places 01- 

as much/as 3 or 4 feet thick in others. Tlie greatest interval between 
the two /benches as recorded in the drill records is 43 feet 6 inches. 
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r 7 1 lie accompanying drawing (fig. 5)  sltetcliecl in tlie I-Iarrisoii shaft, 
Eig n f ~ ~ c l d y  Coal and 11-011 Company, illustrates the variations in thick- 
l i e s  of tlic parting ~vitliin a distance of about a quarter of a mile. 

The parting is coi-umonly gray shale, thin betlclcd, ant1 filled with 
plant impressions ant1 may appear at  various positions in the seam. In 
places it becomes very carboiiaceous and is likely to become more cai-- 
bonaceous near the base than at  the top. Rone coal serves as the 
parting locally. The sections of the coal given in the follo~ving pages 
include comments on the parting, as observed in the mines. 

DETAILED OBSERVATIOKS 

Following are a number of detailed observations of the coal made 
in several of the mines of the district by members of the Investig-a- 
tions or of the State or Federal Surveys. 

GUS BLAIR BIG MTJJIDY COAL CO., M I N E  NO. 2 

Gelzernl descl-iptio1l.-hlaximun~ thicltness of the upper lxd, 36 inches ; mini- 
mum, 24 inches; average, 30 inches. ;I laximun~ thickness of lower bed, 48 
inches; minimurn, 32 inches; average, 42 inches. The shale parting varies from 
18 inches to 25 feet in thickness and is present throughout the mine. The bed 
contains a little bone coal at  the bottom. Over part of the mine both be11c11es 
are worked, elsewhere only the lower bench. Where only tlie lower bench is 
worked the parting ser'ies as roof where it is thick enough, but where it is 
too thin the upper coal for i i~s  the roof. No attention is paid to the cleat, though 
it is recognized that the coal worlts easier if 'i'i~orlted on the face. 

Scction, face of room olt ihird ~lortlzeast etzt~y.-Thickness of upper bench 
2f feet. Coal harder, more porous than the lower coal; contains numerous 
lenses of ~ilothei- coal. The parting has a thicltness of 2 feet. The upper 1% 
feet is gray shale, thin bedded and filled with plant impressions. The lower 
6 inches is shale with coal in thin bands. The lower bench of coal is 3% 
feet thick. The upper 6 incl~es is laminated, dull, and glance coal. The mid- 
dle two feet of coal is very uniform in character. There are few or 110 bands 
of glance coal; in tlie lower foot of the bed the coal is soft, bright, with bands 
of coal separated by layers of mother coal, giving a laminated appearance. 
There is a little bone coal at  the bottom of the bed. The cleat is strongly devel- 
oped--face N. 35" W., butt N. 38" E. Some calcite occurs along the cleavage 
faces. 

This section is reproclucecl graphically in figure 6, No. 1. 

RIG M U D D Y  COAL AND I R O N  CO., M l N E  NO. 9 

Sectiou 1.-Top coal has a thickness of 24 inches; harder than the bottom 
coal; cleat planes cut the coal into sinall blocks ~~ ia l t i ng  much fine coal. Calcite 
occurs along the cleavage planes. Coal much laminated and has partings of 
mot l~er  coal. The parting or the shale between the two benches is only a 
knife-edge in thickness. The lower coal is 44 incl~es thick. 

For  a gi-aphic reproduction of this section see figure 6, No. 2. 
S c c f i o ~ ~  2.-Top coal has a thicltness of 22 inclies and contains layers of 

glance coal separated by bands of n~other  coal. The parting is of knife-edge 
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FIG. 6.-Graphic sections of coal No. 2 in Jacltsoii County : (thickness in inches). 

1. Gus I3lair Eig  ;\'luclcly Coal Co., mine No. 2, room on 3c1 XE. 
cntry. 

2. Gig Nuclcly Coal & I ron  Co., mine No. 9. 
3. Big &ruddy Coal & I ron  Co mine No. 9. 
4. Rig iVucldy Coal & rron CdI, Harrison mine, room 14, S W .  

entry. 
5 .  Rig illuddy Coal & Iron Co., Harrison mine, room 87,  off 4th 

NW. cntry. 

6. I3ig Nucldy Coal & 11-011 Co., Harrison mine, room 7, off 7th 
KE. entry. 

7 .  Big Muddy Coal & I ron  Co., Harrison mine, 1st NW. entry. 
5. J. B Schimpf mine, NE.  sec. 11, T. 7 S., R. 3 W. 
9. Drill hole, S,W sec. 32, T. 8  S., 1:. 2 W. 

10. Gus Blair Big Muddy Coal Co., mine No. I ,  &lurphysboro. 
11. Cairo Ice (O Coal Co. mine, Bryclen. 
12. Woocls slope, Carhoi~clale. 
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thickness. The lower coal has a thickness of 48 inches and is more blocky than 
top coal. The bottom of the lower bed commonly contains bone coal; near the 
outcrop this becomes 8 inches thick. 

For  a graphic reprocluctioii of this section see figure 6, No. 3. 

Cleat.-Several measuremeiits of the cleavages have been made in this 
mine as follows; the first column gives directions of the better cleavage. 

Main haulage i-oad 1,000 feet from sha f t . .  . . . . . . . .  .N .  35" W. N. 32" E. 
Room 5, 3d south, 8th east .  . . . . . . . . . . . . . . . . . . . . . . .  N. 32" \IT. N. 30" E. 
Room 4, 6th north, 5th eas t . .  . . . . . . . . . . . . . . . . . . . .  . N .  28" W. N. 20" E. 

On the main south entry two partings of gray shale are found in the 
coal-one a 3-inch parting 6 inches from the bottom, and the other a 4-inch part- 
ing 18 inches from the bottom. 

BIG MTJDDY COAL AND l R O N  CO., H A R R I S O N  MINE 

Sectio~l 1, fncc, 14th nortlmcsf eizZrq1.-The upper bench has a thickness of 
20% inches; coal is fairly bright, has considerable mother coal scattered through 
it in lenses and partings; the cleat cuts the coal into small blocks. The parting 
is very carbonaceous shale with coal streaks scattered through it, having a thick- 
ness of 3 to 4 inches. The lower bench has a thickness of 38 inches; it is bright, 
hard, blocky; contains a few balls of sulphur; has partings of mother coal be- 
tween glance ancl dull coal; the lower 2 inches has partings of bone coal. This 
section is shown graphically as No. 4 in figure 6. 

Section 2, ~ o o v t  87 off the 4th ~lorihwest e?ttry.-The top coal has a thick- 
ness of 28 inches ; coal more blockp than in section above ; somewhat laminated 
with mother coal in partings and lenses; glance coal is scattered through in 
bands. The parting is gray shale with only few plant impressio~is; thickness 
11 inches. The bottom coal has a thicltness of 42 inches; is harder than the 
top coal; morc blocky; cleavage planes well developed; glance coal in bands is 
scattered through the bed. The  coal contains a few sulphur I d s .  Fo r  a 
graphic reproduction of this section see figure 6, KO. 5. 

Section 3, roo~il  7, of the 7th uol-flzenst ellfry.-Top coal has thickness of 
24 inches ; coal more blocky than usual in the mine; has bright, banded appear- 
ance ; contains a small amount of calcite ; tliere are numerous lenses and bancls 
of mother coal;  a few streaks of bone coal occur in the upper 2 inches of the 
bed. The parting is bone coal 1 inch thick. The 11ottol-n coal has thickness 
of 43 inches; blocky bright and dull coal with bands of bright coal scattered 
through i t ;  a small amount of  noth her coal present; bottom 2 iilches of the becl 
is bony and filled with calcite plates along the cleavage planes. For  a graphic 
reproduction of this section see figure 6, No. 6. 

Section 4, 1st  northwest enfry.-Top coal has thickness 22% inches; coal 
has a bright, bancled appearance; contains lenses and layers of mother coal; 
3 inches of bone coal occur in the top of the becl : there is a little sulphur. The 
parting is 2% inches thick; soft clay, bluish gray, with varying amounts of car- 
bonaceous matter. The bottom coal is 18 inches thick; bright coal, with a large 
amount of glance coal present in bands ; very little mother coal ancl no sulphur; 
bottom coal hardest as elsewhere over the mine. This section is reproducecl 
graphically as No. 7 figure 12. 
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TABLE 4.--A1~nl_vses of n~inc samples of coal f ~ o ~ i z  Dist~*ict  I1  (Jnclzsol~ C o u n t y )  

(Kot  exactly indicat i~e  of commercial output) 

Proximate analysis of coal 
1st: "As recd," with total 

- -. 
1.12 

D r y  

8.77 
11 1- y 

9.18 
1)ry 

9.88 
Dry 

10.91 
111-y 

9.76 
Dry 

9.51 
D r y  

9.93 
Dry 

9.25 
Dry 

9.56 
111-J. 

0.20 
Dry 

8.32 
I ) ry  

8 EG 
Ilry 

7.17 
D r y  
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C1cat.-The follou~ing measurements of the direction of the cleal-ages have 
been made; the first column gives the directions of the better cleavage : 

Room 10, 13th northwest entry . . . . . . . . . . . . . . . . . . .  N. 20" E. S. 43" W. 
Face, 14th northwest entry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S. 43" W. 
1st northwest entry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S. 32" E. S. 35" W. 
Room 7, 7th northeast entry . . . . . . . . . . . . . . . . . . . . . .  N. 20" E. . . . . . . . .  
These nieasui-eiiieiits and others made during the last fen- years by 

various members of the Survey are shown in tabular form in Table 3. 
Several aclditioiial graphic sections based upon these nieasure- 

meiits and upon drill records are also shown in figure 6. 

QUALITY O F  COAL NO. 2 

Three saiiiples froin different parts of each of 5 mines h a ~ - e  been 
collected by members of the Investigations, and analyses niade uiider 
the clirectioii of Prof. S. W. Parr. These analyses have recently been 
published in Eulletin 29 of the State Geological Survey and are repro- 
duced below in Table 4. 

Tlie comparative quality of tlie coal is illustrated by the analyses 
presented in Table 5 ancl the graphic presentation of the analyses in 
Plate 111. 

The analyses make apparent iiiimecliately tlie reason for stlperi- 
ority of the No. 2 (Murphysboro) coal. The percentage of fisecl car- 
bon is higher than in the other coals of tlie State, and the percentages of 
ash, moisture, and volatile matter are correspo~iclingly lower. 

ROOF O F  COAL KO. 2 

The roof of coal No. 2 in some places is the gray shale above tlie 
undivided bed; in sonie places the upper bench of the diviclecl bed; 
ancl in still other places, tlie parting between the two parts of the cli- 
viclecl bed. The gray shale above the bed is a slabby thin-becltlecl shale 
of varying shades of gray depending upon the amount of car1;onaceous 
niaterial present. I t  generally falls in thin sheets. The character of 
the roof of coal No. 2 in the various mines of the districts is shown 
in Table 3. 

Not unconmionly between the coal ancl tlie gray shale is a few 
inches of draw slate which may be 4 feet thick in sonie places. Csually 
it is less than a foot thick, and in one mine 2 to 6 inches. Tlie draw 
slate differs from the gray shale above in being more laminated ancl 
carbonaceo~~s. Eetween the dark slate and the gray shale is commonly 
a thin layer of soft struct~~reless clay reseiiibling floor clay and known 
locally as "sheepskin". In No. 9 mine this clay seems to mark the top 
of the coal and black slate section, tlie slate appearing in more or less 
lenticular masses belol+v, and in places it truncates the be/ding of the 
slate. 
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Tlie roof shale of coal No. 2 is the most valuable and accessible 
sliale in the district. Near hlurphysboro the sliale forms an almost 
unbsoken iiiass nearly 100 feet thick with a thin coal neas the top, over- 
lain farther north by a heavy sandstone. That part of the shale that 
overlies a thin coal about 100 feet above No. 2 coal is being extensively 
mined by the h/Iurphysboro Paving Brick Company at %Iurpliysboro 
(fig. 7 ) .  The same bed outcrops near De Soto and elsewhere in the 
southern part of Hen in  quadrangle and might be successfully worked 
at a number of places. I t  outcrops in a strip varying in n~icltl~ from a 
fen- feet to 2 miles and extends east from Murphysboso toward Car- 
boiiclale, and north from Murphysboro to the northwest corner of ve r -  
gennes Township where it is faulted down to some distance below the 
surface. Xost of the o u t c r o ~  lies near a railroad. 

FIG. 7.-Shale in the pit of the Murphyshoi-o Paving Brick Co. (Photo by 
F. H. I<ay.) 

FLOOR O F  COAL NO. 2 

Underlying coal No. 2 is co~~ in~on ly  a bluish-gray saiiclstone, the 
thickness of n~hicli usually exceeds 5 feet. In  places there is a layes of 
clay, conl~iionly called "fire clay", between the coal and the sandstone. 
This may reach 4 or 5 feet in thickness and may contain streaks of 
coal and carbonaceous material. In  some of the mines where this 
undcrclay occurs it has not been penetrated, but as the clay under tlie 
coal in tlie drill holes rarely exceeds 10 feet, it probably is generally of 
no great tliickness. So far as is knomi, the clay offers no cliKiculty in 
mining the coal. 
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STRUCTURAL IRREGULARITIES 

At least three kinds of structural irregularities of son~e  inipo~-tance 
are found in coal No. 2. These are faults or "slips", "hoi-sehacks". and 
"rolls". These phenomena are like similar irregularities found in other 
coal beds of the State in greater or less frequency. I t  is not uncommon 
to find all three irregularities associated (fig. 8), but the horseback is 
a very common accompaniment of the slip (fig. 9) 

FIG. 8.-Diagrammatic illustration of a fault, slip, and horseback in mine 
S o .  2, Gus Blair Big Aluddy Coal Co. 

0 i 2 3 4 Feet 

FIG. 9.-Diagrammatic illustratioll of a horseback in mine KO. 9, Eig l iucldy 
Coal and Iron Co. 

The faults or slips are slight displacements of the coal bed, the 
coal being offset along a fault plane. The slip plane not ~~ncommonly 
tei-minates or appears to terniinate a short distance above the coal, the 
overlying shale not being affected by the niovenlent for more than 
tlie lower few inches. It  seems appai-ent that in many places tlie fault- 
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ing is co~ifilied to, and due to, adjustme~zts witliin the coal bed itself and 
not to major moven~ents i~ivolving the entire field. 

The miners' horse is commonly a clay 01- sandstone filling along 
a slip or fracture across the coal bed. These fractures may be accom- 
panied by displacement and thereby become faults in the geological 
sense, or the bed may apparently have been pulled apart along the line 
of tlie slip without any displaceriient (figs. 9 and 10).  

1 7 1 ~ .  10.-Diagrammatic illustration of a slip without displacement in ~niiie 
No. 9, Big Muddy Coal and Iron Co. 

Any consiilerahle body of shale embedded in the bed of coal is also 
spoken of by tlie miners as a "1101-se". Tlie "horse" shown in figure 11 

Scale 
I I I 

0 1 2 3 4 Feet 
FIG. 11.-Diagrammatic illustratioii of a horse in Harrison nine,  Eig 31uddy 

Coal and lron Co. 

has been traced for 1,000 feet in the Harrison mine of the Big Jluddy 
Coal and Iron Co~llpaiiy and still continues. The material forming the 
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"horse" is a hard, bluish-gray. niicaceous sandstone, which fingers lat- 
erally into the coal ancl contains within it patches of coal 01- carbonace- 
ous material. I t  is not improbable that the sandstone was deposited 
conte~~iporaneously with the coal, or at least before the entire bed was 
deposited, since the upper part of the becl coiitinues across the saiid- 
stone filling. 

Rolls are interruptions in the continuity of the becl whereby the 
roof shale extends appreciably below the top of the bed usually along 
a narrow area (fig. 12).  Apparently they represent depressions in the 

Scale 

0 1 2 3 4 Feet 

FIG. 12.-Diagrammatic illustration of a roll in mine S o .  9, Big Muddy Coal 
and Iron Co. 

top of the coal at the time of deposition of the shale, or places along 
which the bed has suffei-ecl an unusual amount o l  shrinkage. The clay 
occupying the roll is conimonly slickeiisiclecl and filled with minute 
cracks indicatiiig that rnove~iient has taken place. Tlie not uncommon 
continuity of the upper bed of shale and coal across or nearly across 
the coal bed, as showii in figure 12, seems to indicate that origitially 
the surface of the coal exteiided about level across the position of the 
roll, a d  that the difference in the thickness of the bed has resulted, 
subseclue~itly, possibly from uneqtlal shrinkage. The width of these 
rolls is c011111io111y not great; a width less than 10 feet is probably more 
common than greater wicltl~s. Tlie extension of the rolls is known 
to be much greater than the width, but no clata are available as to the 
actual length of any of them. 

The irregularities in the bed described in the preceding paragraph 
are not sufficiently frequent to be a considerable liinclrance in mining. 
TAThere they occur there is commoiily difficulty in holcliiig the roof, and 
horses frequently need to be blasted out where the punching machines 
are unable to cut througli them. Mining is somewhat hampered in 
certain districts by insecure roof condition, especially where the mine 
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lies below a considerable thickness of valley fill previously described, 
and the rhickness of shale above the coal is not great. These conclitions 
are encountered especially where the mines are located on the terraces 
or river flats below elevations of 400 feet above sea level, ancl in those 
niines near the outcrop. I11 mine No. 2, Gus Elaii- Big Muddy Coal Co., 
the valley fill extends tlirough the coal on the east side of the mine, 
so that bed evidently outcropped on the sides of the pre-glacial valley. 
As the material filling the pre-glacial valleys is in many places fine 
sancl saturated with water, the roof beconies very insecure where the 
shale separating the coal froiii the sand is thin. Surface subsidence, 
nioreo~-er, is relatively rapid above areas of quicksand that have been 
undermined. In  general, because of the nearness of large bodies of 
underground water to the coal bed, especially in the vicinity of Mur- 
physboro. the mines in this field have greater difficulty with water than 
most of those in other districts of the State. 

C O K I N G  O F  COAL NO. 2 

A coke of fair grade has been made fi-on1 the Murphpsboro coal 
across the river south of Murpliysboro. A few years ago sevei-a1 dozen 
ovens were in operation, but at present no coke is being pi-oduced in 
tile district. 

COALS BETWEEN COAL NO.  2 AND COAL K O .  6 
COAL 1\10. 5 

Of the coal beds between coal No. 2 and coal KO. 6, none has 
been exploited in District 11. Of these coals the thickest is No. 5 
(Ih-1-isbui-g coal), which lies between 20 and 50 feet below No. 6 
(I-Iei-sin coal). The area underlain by this bed is slightly gi-eater 
than that underlain by the upper coal, since it outcrops about three- 
fourths of a mile south of the outcrop of coal No. 6. The thickness 
of the coal is very unifornl over lai-ge areas, averaging 4 feet 7 inches 
for 20 drill holes. Tlie available data in regard to the thickness of 
the seam haye already been sui?-lrnarized in Chapter 111. 

This coal has been extensively exploited in District V in Saline 
and Gallatin counties, and is known to be of excellent quality. The- 
conditions for  mining are favoi-able. Tlie underclay is hard and does 
not creep readily. Above the coal is a bed of black shale which 
stands well as roof with little or no timbering. In  many places in the 
lower part of the roof shale pyritic concretions 01- niggei-heads are 
abunclaiit. For further description of this coal in southern Illinois the 
1-eacler may wish to refer to the forthconiing bulletin on Disti-ict V. 
In Jacltson County coal No. 5 is ltnown only froiii drilling. Although 
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it iievcr l ~ a s  been worked in this district, it could probably be mined in 
connection with coal No. 6 above without sinking separate shafts. 

MINOR COAL BEDS 

The two coal beds-the upper one about 21 inclies in tliicltness 
and the lower one comnionly thinner, but locally as thick, both of 
which are found rather generally between coal No. 5 and coal Xo. 2- 
are a t  present, at  least, of no commercial importance. I t  is possible 
that the upper one of tliese beds will some time be sufficiently valuable 
to mine. Both beds are covered by dark slide, so that the roof condi- 
tions are apparently not unfavoral~le. (These two beds are not coii- 
sidered as coal resources in the present report.) 

COAL NO. 6 

The line of outl-cop of No. 6 (I'lerrin) coal is shown on the may. 
East of this line the bed is probably everywhere present in this district 
and extends eastward underlying District V I  ancl much of District V, 
and northward unclerlying the large area of tlie State inclucled in Dis- 
trict VII. In  Districts VI and V I I  it is the principal coal bed mined, 
and the details of structure and physical characteristics of the coal 
have been discussed a t  length in Bulletins 11 ancl 15 covering these 
areas, to which the reader is referred. 

Coal No. 6 is mined at  a number of places along the line of the 
Illinois Central Railroad in the eastern part of the district. The coal 
is uniforiiily thick, averaging about 9 feet 6 inclies. A "blue band" or 
tlirt band, found almost everywliere 18 to 30 inches above the floor, 
consists generally of bone and shale. In  general its tliicltness varies 
from % to 2% i~iclies, with an average of about 1 2/3 inches. 111 
Jacksoii County a number of the drilling records show an uiiusual 
thickness of shale at the position of the "blue band", a i~~ount ing  in 
some places to 4 01- 5 feet. This unusual thickness does not seem to be 
widespread. 

The tliickest coal and "blrre b a d "  is apparently distributed along 
tlie east side of the sharp clip in tlie east part of T. T S., R. 1 llT., 
wliicli is the continuatioli of the Duquoin anticline of Perry County. 
Generally in this same region the interval between coals No. 5 and 
No. 6 is less than it is farther west toward the outcrop. I t  has been 
slio-c~iii (Bull. 15) that in District V I  also coal No. 6 is coiiiiiionly 
thick where the interval between tlie two coals is small, and that, as 
in this district, the roof of the thick coal is coii~monly a considerable 
mass of gray shale, the limestone cap rock aiid black shale not occurring 
near the coal. I t  is accordingly supposed that vr~liei-e the bed is thick 
in the eastern part of Jackson Cot~nty alid adjacent parts of Wil- 
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liamson and Franklin counties, coal No. 6 was deposited in a shallow 
basint niliich allowed a thicker accunlulation than elsewhere. The coal 
within the basin is one-half to two-thirds thicker than the coal outside 
the l~asin;  this difference in the amount of sl~i-inkage accounts for the 
differences in the thickness of the shale between the coal and lime- 
stone cap rock. 

The iollowing description2 of coal No. 6 from the Murphysboro- 
Herrin folio and the accompanying sections of the coal shown in 
figure 13 are applicable to that part of the quadrangles included 
within District 11. 

--I clean persistent parting of mother coal lies 14 to  24 inches below the 
top of the bed, and a second parting generally appears 5 to  8 inches lower 
down. A b o ~ e  the upper parting the coal is in layers 3 to 6 inches thick, with 
partings o i  mother coal between them. Local lenses of mother coal, 6 inches 
to 5 feet in length and 1 inch to  4 inches thick, are common in the upper 
third of the bed. Small pyrite lenses and streaks of bone, a few inches to  a 
foot or more in length and one-fourth inch to 1 inch in thickness are found 
here and there in the middle portion of the bed, a short distance above the 
"blue band." 111 the middle and lower parts of the bed the lamination is less 
distinct but the bedding is still evident. 

A I ~ T - e  the coal there is a bed of gray, impure shale, 15 to 110 feet thick, 
the lower part of which generally contains a great number of plant impres- 
sions. This shale does not stand well when the coal is removed, and for  
this reason the 18 to 30 inch zone of coal above the charcoal parting is 
usually left for a roof until the rooms are mined out, after which it may be 
taken do\\-n. The clay beneath the coal is hard and generally thin, ranging from 
4 to 50 inches. I t  is generally underlain by a limestone and in hut few places 
squeezes enough to cause trouble. Some rock rolls occur a t  the top, the 
larger ones extending clown into the coal 2 to 3 feet. A distinct cleat is gen- 
erally present but is not so strong as to prevent the cutting of the coal in 
any direction desired. The composition and fuel value of this coal are given 
in the table of analyses. 

The quality of coal No. 6 is illustrated by the analyses shown in 
Table 4 and diagi-a~i~~iiatically on Plate 111. 

The mines of the area are inclicatecl in Table 6. 

'Shaw, E. W., and Savage, T. E., U. S. Geol. Survey Gcol. Atlas, Murpl~ysboro-EIersii~ 
folio (No. 155), p. 7 ,  1912. 
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