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lJatQlgl,Jjispected Uplands.-- Areao of comparnt1ve~ 

rt>ugh topogrnpby for th1s pa~t ~f Ill~noio occupy~ large area 

be-ween the ryabash Bnd Eobarrase :uvera na tar -ueot a.a Roney . 
e-reek and oouth :rr01:1 tha mbarrass River betueen SUI!lller and 

l31'1dgeport to the south boundory of the Samner quadrangle . A 

aoaller OJ'ea of a1m1lar topography pevoils in the i.nrJedinto 

v1c1ni ty of 1lt. lfortb acho-ol in the noutbweatern part of the 

Bardiooville quadr.ansle . 'ihe topography of these area has been 

strongl,y influenced by' the cbaracta.r of the underlying roek vh1ch 

is laraely of a more resistant nature toon that nhich occurs in 

'the tiore r,olling areas. Tho blanket of g lacinl drift here is 

aloo thtnner and nhile 1t han smothered out the topography to 

some extent it bas not entirely obliterated the features of the 

bed .rock soriac-c. 

Uplang Prairie-JI•- iloarly level or gontly undulating 

uplands upon the north aide of the Embarrass rive1· r,ere of Honey 

" Creek while upon the south they occur both to the c&at and est 

ot the belt ot moturoly dissected uplnnda which extend oouth-

;,artt from bet1:1een Sumner & BridgepQrt. The•e. areaa are remnantn 

of tho surface of the d'rif t sheet uhtoh vith the ex.oeption of 

o®:Ze slight trflleh1ng by the str~ama have been 1ittle altered. 

The drift filled up many of the inequalities ot the surface of 

the bed r-ock but thie process wns not carried to por1'o-ctlen and 

the aurfno-e o£ the drift uas. never .reo.117 BJ:ll)Oth but had many 

minor irr egularttles euch os 1-m, ridse.s and hills and brond sballOil 

valleys. 

Val lff.Y§•- The strenma ~hioh drain theoo quadrangles 

occupy preglacial valleys. the larger of ~hieh are filled to a 

? 
I 
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depth of 100 feet or ~re 71th dru·t and are b0r4erod in mo-et 

plac-eo by lou slopes or till. Fxposurea of too bod rock aleng 

their c,our~a a.re rare except where mea.ndel"s of the larger atreams 

lnCrtnge against the eide~ of their valieyn -0r alona the upper 

portion o:t the smaller stre~ miere a st.e♦p arrutient bn& aided 

The gradlents of the larger atreams 

a.re very gentle probably a.veraa!ng less than five feet of fall 

per t111e but eor.ie ot the &mAller tr1butar1eo nnd ravines in the 

ma.torel)' disse-cte4 areaa are much steepe!>. 

,;mong the conspteuous topoero.phtc _features of tbe 

quadranzleo are tho broad !l-0od plains that border the laraer . 
strcomo and the relatively gide !lats ·olons even the omaller ereek.8 

of the region • The flcod »lnin of the :Iabaoh river nhich varies 

.from 4 to G miles in uidth is broke~ here and· ttmro by hillo 

or duneo of aand JUOre tban 20 feet hiah .. Or:nll lo.kea or swam.po 

uhicb represent abandoned portions of old eham>ola tn various 

staces of tillin.g nro nlao present, oe ~rodiao Lake. Grayo Pond , 

1.Ullers :iond. tong Pono, and ruzzard Pond. 

Embarrass river ia bordered tzy a flood plain 2 to 5 

mil.ea uida., 17hich stand& 10 to 15 teot above tho 1-cvel of 10'3 tta.ter . 

A coooiderable portion ot thls .flot at n di&tance trao the river 

cl'Jan ~el, is pporly drotned o~itl8 to th~ obstructiOD of the natural 

leveeal/ two to tlve fee-t htgh, that. have boen .formed_ by ttepooits 

:adjac-ent to the channel duriDB title ot ovortlow. There are al&o 

occaslo.nal do-pr-ena1ono rcprenenttng abandoned channels of the 

river. oome rd uhich, aa Eoraeahoe ?-ond, and Circle :'ond are 

permanently occupied uith ~ater , wbereao others have become nearly 

f l l led and form m.rshes or oloaghs that contain '7ater during only 

.i7 See mps of Embarraeo !liver drainage prOJOCt, sheets llo . 3 and 
No. 4 . 



an1y a par-t of the year. 

In the southern part 0£ the :Birds and the northern por-

tion of tbe Vincennes quadrangles tht? flood plains of the \7abaah 

and Embarrnas rivers are separated by no 1n-tervep1ncs upland and 

attain a combined wldtb d l3 1/2 tnUes but near their Junction 

tho flato narrot1 to? ~r 8 miles uhich wtdtb 1o maintained to the 

south border'of the Vincennoo quadrangle . 

Important flood-plain aren& also Qccur alonfi the 1arger 

trtbata.r1es in this r-egion. o~ th,e'O.e-~ north Fork ot .?rmbarrasa 

has a flo<,d plain l to 2 miles wide,. and along the lowe;r eourae.o 

of Big. Honey. and :Brt1ahy Creeks® the north side 1'Jf the a11n 

stream and alotlS t!udd:y Creek, and tbo Slcn1gb~ on th~ south the 

nidth ~f the flood plaine ia in plaoes ono-balf mile to one 

mil.e or more . The channel of 11onptt!) Creek in the -couth half of 

the 3umner quadrangle la bo~dered by a flood plain l to 2 ciles 

wide. the o.1.t1-9at level surface of ohieh ie le.sa than a doz.en feet 

obovo the level of lo~ ~atar and throughout the greater pll.l"t of 

itf.l lenttth Littl.e :3onpoo Creek flown in n flood plain 1/2 to l 

mile tr1de. 'rh-e lo.-wer coureen of the tributarleo to theo-e creeks. 

aa Crooked Creek on the ~eat and J"erdnn Creek on t.he east. are 

abOut 4 mi1e~ in longth and have flood plains nearly one mile 

t'11de. '!'he ehannel of Rae.coon creek throughout the grenter portion 

of ita length 1s bordered by a low flat one to ttro miles in uidth, 

vhich on eadh side- corgen so gradually into the lon bordering 

plain ot till that l.n oany plaeaa it ts -difficult to detemine 

where the flb-Od plain endn a11d the till plo.in begins. 

l:n pre-:J uconain t l!?ln th1e creek tu.med. eaatt1ard 1:R 

the south half or aee-tion a~ T .. 2 n., a. 12 -;; •• And tollot1ed fv 
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a distance ~f 4 or 5 miles a valley l to 2 miles no.~th of its 

preaent channel . The valley of Crauf 1sh Creek, in the southeast 

port of the Stoner quadrangle, olao baa n width of flO:Od plain 

&Gt ol oll prop.crtion to the otze of the preacut atrem, the 

borders of which meree gradoal.)3 into the adjacent up1and. Ill 

the north part of'. Sm.mer quo.drangle.. Chirly and Poody creeks flow 

in wtde drift bordered valleys which cou1d m,t have been excavated 

by thes.e streams tn poot Illinolan time. 

&us Dngqo.- An important area of sand dune topography 

in tbtn region is that bordt1ri?l$ the eaot o1de of the Wabash River 

Valley from Vl~nnes south to Decker.. Over tb.is area the hills 

nre irrcgulnr in arrange~t and ~lt1tude; the higbcr ones rising 

more than 100 feet Bbove the flood- plain of the '1abaeh fro::l vhich 

tbe larger »art t>f" tbiQ uind blown .matertal uas cloa.rly der1veu. 

Loose sand oo coopletely covers the slopes nnd cresta 0£ the hills 

over this belt that there are no oute~opa of hard rocks . and ex­

pooures of glaclol t111 ore exceedingly rare. 

In oome places dun-es of' t1ind-...blonn ®nd also covero eon­

siderablo arena over the flood plalno of the :'mb.n·rao.o and /abash 

rivero. !lepoeita of loose aand cover a fen BQWU'O miles east of 

Lawrenceville. betwon the Embarruoo river and tbe Beaver r ond 

drainaae ditch. Low hill.a ot oand occur over n 41nconttnuouo belt . 

l to 3 mileo ~id~ which extends no-rth ot Dtckabur6 Hilla to 

Chirmey Hilln. and thence northeoot to :'urc.oll and nortlmard near 

the east oarg.tn of the flo-od _plain to Vineonnea. Otho.ro occur 

41ong the ~abaoh 1~ the B1rd0 quadrangle and alone the north ~ork 

of tho Embarraoa rtver ln the Hardim.lVllle qul.ldrangle . 0Yer the 

u,pland west of the vo.ll.ey of the Embarross and 'Ya.baah rivero lo.ooe 
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SBtld e~ors n considerable area 1n tbo vicinity of Sand lmrre-na , 

as uell as Uc-st and north of St. Fronctaville. 

lgland Hilla.- Isolated h.ills of 1nduratod rock rising 

above the flood plains of the ':'abash nnd r obarraaa rivers are 

conspicuoua at a number ot places in the valleyo of tooee streams. 

On the eant s lde of the 'J'abaah river, Dlckabarg Hills, atalld1ng 

about 100 feet .above the flood plain. and Chimney Rill.a .• near~ 

a.a high. represent ouch iolo.ndo that \fflre developed by the removal 

-of the strata hom orour1d them. Fa:rther·north., near Vincennes. 

several ouch hills occur west of 7 ab:lah river r!oins 100 feet 

above the flood plain. Othora occur one mile cast of I.a-arencev1lle 

northcaot of Billett. 

Drainage 

Q::troem•- The -abash rtvor ta tho master stTeam of the 
l31rda 

Hardinovillc/Bumner & Vincenneo quadrongleo. It r1£Jee in western 

Ohio. and flo-aa waottmrd acroon eentral Indiana and thence oouth­

nest i'orm.tng the boundar,y betueen Ill.1no1s and Indiana f.or nearly 

200 ai l oo of ito oourse above ito juoetion with the Obio. It 

enters tbe Bi~ds quadranglo at an elevation of about 421 !eot and 

leavco the Vincennea quadrangle at an elevation <ii about ~87 

foet. Ita length in these quad:tan«leo is abaut ;j3 1./2 mil.es 

C and 1to average gradl&nt ln thto part of ito course 1a about 7 l/2 

tncbea per mile . 'Zb.-e average diachnrgo et Wabash ~S.vel' at Vine~nncs . 

Indiana. is estimated at 9574 cubic feet per second. Ito Mra1nage 

basin above vUJoennea embrae~s 12/120 squnre mil.ea., and the average -
run-e.ff per squ4%'& mile ls about o .?31 cubi-c feet per oecoud. 
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ltoasurcnent~ indica te that \7abasb Rtve~ t.mnua lly carrieo pant 

Vincermos 4,884 . 480 tons of mineral matter. tbua reducing the level 

of it.a baein above Vinccnnea at on average rate of 1 inch 1n about 

500 ye11rsJ/ 

l7Dol.~ . R. B. and Stabler, Berman, i7ater Supply Paper 110: . 234, 
u .. s . Geol . survey, 1909, p. ae. 

The 12108\ important tr tbutary to the 7abash in this area 

1s the .'.E'mbnr.rn-aa River which rises about ?5 mi les to the north in 

Champaign Count, . It follooo an irregular S01ltheaat course acroso 

theoe quoorangleo and joins the "Jabaah about five mil.es south\7eat 

of ·V1ncemiea. I'\ receiven the runn-off from about one-half of this 

nrea which includes the whole of the Hardinville , the oouth":1eotern 

half of the Birds and the nor t hern quarter or each of the Sumner 

and Vtncenneo quadrangles. The averoge gradient of' the E°lllbarrao.s 

in th1a vart of its vall ey is a little less than l foot per mile . 

The average discharge of ♦M Embarro3s River at I.anrcnceville 

ts 18l6 cubic feet per se~ond, f r om its drainage basin at. about 2a90 

square l!lilea, the run-off for each square mile avera,aing about .?6 

oecond ~oot . The river annually carries paet La~r-0ncevtlle 623 ,?90 

t .ono of mineral matt-er of wh1cb a remarkably large _propor tion is in 

solution .• the rntio of tho 41aaolved min-orals to those carried in 

ouspe~ion ia as 283 to 66.!f It to estlmat-ed that J:mbarrasa Rlver 

_v Dole. R. B. • and Stabler. H. • Water Supply Papei- .. llo.. 234 . U.S ., 
Ger,loaical Survey. l.909, P .. 88. 

abo,v-e tatJrencevllle removes each. yenr nbout 260 toll$ tram every s quare 

mile of i ts baala, thus lovering the a-urface f>f it.s entire drainage 

area at an average rate or 1 tnch in about 736 yearo. 
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I'll OTIL\TIGRAnlY! ROOBS ll-OT :E"XPOSiiD 

General 3tqtgmen,\•• All of the rocks expoeed in the 

HD.rdtnville . Birds, Sux:me,· Qtld Vtne~nnea qoodranclee bel®g to t-he 

l!CT..oanal:oro .formation G1' the Pennay!:ranian Osatec. :Bence.th tb.eoe­

beda occurs ~ great thick:nerm of strata none 0£ wbtoh outcrop 

within a distance of many mileo t.\lld which a.re thero:fore kn0\1l'l 

only .from tho logn of doe:p wello. 

ell ae9ot4P.• 'Bet"3een 9.000 and 10,000 wells have been 

drilled f.or oil within thens quodranslea but only skeleton loge 

recording oimply the positions of the oil eande are a•ailable 

tor the great ma.Jority of them. Detnil-ed 1oas are nvnilllble 

for aOJ:Je uhilo in a fen easeo sampleo were saved at intervals of 

from 5 to 10 feet and eent to Illinoio Oeoloslcal 3urvey for atudy., 

Tho ,Productive oil oando in tbeoc quadrangles lie at 

depth.a of from 450 to 1?50 feet rutd occur either in the :'.'ennsylvaniru, 

or the upper part of the ll1as1oo1pp1an oystems. and very fet1 uella 

have been drilled below theoe- horizons. The deepest 'ffell in the 

State~ houever. was sunk n short distance aouth\7est of Rob1noon in 

the II 1/2 Sec. 12. T. en .• R. 13 u. and vas continued ttcll into 

tho 7renton limco-tone. The follo,aing leg has been c-ompiled both 

1'rom the di-ill.er" o record and the eaoples oent to tbe 3urvey for 

L study. i'he deocr1pt1on of strata marked by an asterisk are from 

the drillor'e loe. no snr!lplee having been eavod.4U others are 

from the study of sampleo taken at intervals of from 5 to 8 feet. 

B .. B. Znhnesir et al. 't.'7ell on tho 
J°oneo :ram N. 1/2 Sec. 12 1 T. G I:.,. R. 13 \1 . 

Sur:race e1ev-at1on 525 feet • . 
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Dapth 
* Drift and shale• streak of coal. at 

155 alld thin lime at 115 195 195 

* Limeatone 5 200 

* Shal.o • ve".t'y oo.ndy 20 220 

* Shale with coal at 265 and thin limes 
at 245 and 285 80 300 

* Sand 20 S20 

* Shale t1itb thin- 12.m at S30 20 340 

* Limestone 15 355 

* Strenk of ooal 5 360 

* Shale nith otreak of coal at 390 and 
thin lime at 380 40 400 

*Sand• Blightly ebaley 30 430 

* Shale uitb ot-reak ot cool at 435 over thin 
lime and another· eoo.l streak at 470 '10 500 

* Limestone 15 ol5 

* Coal 5 520 

* Shale ffitb otreo.ks of coal at 550.650,670 
and 700 a.nd thin ltmeo at 540 and 620 230 ?50 

• 
'-1: Shale-.sandJ uith Btreak of conl at ?60 10 7t;O 

* Sand 25 ?85 

* Sand - medium $haly with streak of coal 
at 790 

*Sand 

* Shale-•atreak of 4001 at 840 

* Sand 

* Shale 

* Shale 

15 

30 

30 

15 

15 

16 

800 

830 

860 

8'15 

890 

9-05 
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• antl 

* 

t and loo . 

t th bl 

L - r blac r 11 c ous 

• den 

s 
nt of coal 

* Sand ton an4 shol· 

Band ~o • 111 gr in d nrgill- Oil 
Ith ~r . nt or coa1 

Thic..kness 
I 

30 

:us 
1 

s 
. l2 

7 

15 

11 

&lnd o e _.,fin al d r illac OtlB 1th 
fra - nt of coal 

* Gr 

sand ton.e.tine rain 
blac ba1 

Li 

Sb.al. • 

aruidOtone.flne 
and blacks 

Li _ pr e in • lal" ly 

Sbal .. r c~ 

bit 

it 

le 

bl 

3 

28 

»d 

' 5 

-12 

10 

5 

22 

l.O 

5 

0 

995 

1.00 

1012 

101~ 

103 

1080 

10_ 

10 

13'1? 

1av, 
1382 

1394 

1 .. 

1409 

1 · l 

l 1 

1.4 
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ThJ:,ckheas nftpth 
L1mentone 41medium grained erya .. 

tnlllne gr~ ~bite l? 1462 

Sbale,.groy sand3' an4 fine grained 
gra, oandstorio- 1465 

Li.me-etone.ool1t1c white and dense 
gray ehale 10 1475 

Like proceeding - largely eh3.1e 5 1480 

Shalo .denoe gray with gr-agmcnta or ~hite 
sandy oolitic limestone. 75 % in-
soluble ln l!CL 15 1495 

'Like pr:eceeding 46 % insoluble in 
S:,L 15 151.0 

Shale~gray vith fine grained dense 
gra_y bu.ff litlcotone 5 1515 

Like preceedi?JB 28 % Insoluble in 
BCL 25 l.540 

Lggst:r s1ostna1pp&M 
Limestone.white crystalline oolitic 

sample vory tlne 25 1566 

*Lix:::leetoneisra.v ~h1te dense crystalline 
and oo itic 45 1610 

Limestone.gray uhite cryatal llnc.oolitic 20 l.630 

/ *Limeetone.gras ~bite 15 1645 

L1meatone.fine «rained denoe.cryatalline, 
gray White 90 1113.5 

L1k~ preci')41ns Tli th f-ragmente of gray 
limeatone 30 1?65 

C~ Ltmestcme.rine grained.demte butt 5 1770 

Like pree-ed1ng with aray brotm and gray 
limestone 5 17115' 

Limestone.fine grained dense bUf~ gray 5 l?SO 

Licestone ,fine grained dense gray brown 
with fetz sand grains and angulu 
quartz fragments 90 la'70 

Like p:NC-edlng n ith teu groins of buff 
limestone 20 1890 
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Thickness D§Pth 

Limoetone , finc grained.dense 5nxy / ,,, br-ami l>Uff with some lighter bu.ff 60 1940 

Like ;preceding ol1ghtly ,ron stained 20 19:60 

Like proaedtng with large fragments of 
dark gray ahale 5 1965 

Like preceding, tet'J sba:Le fragments 30 1995 

Limestone.fifle grained donao gray bronn 
buff t11 th some lt&ht-er bufl' 10 2005 

L1mea-tone~sra,- , gra-, brmm and buff• 
2025 fine grained 20 

Lunestone,gr .y and nbite gine grained 50 20?5 

Ruot brmin, porous masses of oaco3 
pomler cemented together 5 2080 

Lii:rostono~fine grained.gray and ~bite 1?5 2255 

Limestone.fine grained butt tthite dense 35 2290 

Like preceding with numcu-oua fragments 
of fine srained buff or gray o icaceouo 
.oandot.qno and bl.nck ohale 5 2300 

Limeatone 1Uh1te vtth umall. angul.o.r quartz 
fragoente 5 2305 

Like precedin3 8 per cent insoluble in 
BCL 5 2310 

Licestone 1 t1ht'te and buff iron, r1,1at 
con:on 25 2335 

Limestone.fine grained dense white and 
gray '11th fer, quartz graina slightly 
iron stained an~ containe ruet frag• 
ments ao 2365 

C Ltmentone.denec.fino grained.white 
gray ~95 

Like preoed1ng,u1tb traeznents of gray 
&hale 25 2420 

Like prece41ng~u1th emall fragments of 
blue gray &hale 15 2435 

Lit?lestone.fine grained dens~ orystnll1ne 
'7hite and grey 55 2470 



0 

Thickness 

*Limestone.ffhite and grey~t1ne ~ained 
dense w1 th f ev quartz grains nnd 
little ab.ale 195 

Limeatoao.denne bard fin,: grai-ned 
gray black and gray tJbite ar­
g!llacecoo wJth vbtte chert and 
aoce angular quarta 49 per cent 
insoluble in lICL 50 

Like precedin6 staine4 brOVn \Tith iJJtm 35 

s-ttee;tland ergu Shaig 

Shale.hard1 black with much write 5 

Like preceding ulth about 30 per cent 
buff l!mea-toue 5 

Like preceding uitb about 60 per cent 
buff limestone 5 

Sbal.e.denoe with fou f'ragmenta or pyrite 5 

Like preceding q1th ten Sporengttca 12 

Shale .hard bri~tle black containing 
Sporongiteo and a little pyrite 129 

L1ko procedina with about 40 pe.r eent 
buff poroua limestone 6 

pevonian SilprJap Limestorut 

Limestone.granular porous crystalline 
buff vith white chart about 45 % 
inoolablo in JEL sotl8Whnt iron otninod 30 

L11'e preceding ttith about 40 per cent 
gray grnnt1lnr cr.yrstalline ltr:neat-anc 
amt a few Olll&ll black abale i'ragmonts 
16 $ 1nnolub1e in lEL 48 

Lilaestone .sranulnr porous crystalline 
butt \71 th t1blte chert 6 

L1k.e pttc.eding oith about 40 % gray 
granular cryatalltne !lmeotone 21 

Limcst-0:ne ,granular p()l"ous ceyetalltno 
buff and gray Tilth nbtte ~hert, com. 
posit samples buff 20 

2665 

2695 

2'130 

2'135 

2740 

2'145 

2?50 

2?62 

2891 

269'1 

292? 

29?5-

2981 

3002 
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Li 

L 

L 

i 

littl 

Isik pr c din n 0 110 £r 
hit pin and pr l l 

L te~e.d n "fi'ne 1 -

Li ,:Plllf l pin 
tao 

Li .d e i 

-1 

ple 

pl 

r la 

n O.! 
0 

-0 

1th 

d · hi e nn 

TI?-:~_2 kn e s s 

2 ' 

6 

15 

114 

~5 

'I ~603 

, 10 

2-1 1 

., ., 

13 

28 
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Tbjc:Jmesa 

Limentone.t1ne grained ,denae bard. 
brittle with fen \Thite lilMotone ~rag­
mento about 24 per cent argillaceous 
residue vttb RCL 12 

Ltoeatone .dena:e,nhi.te about 60 per cent. 
like precedil'lg 14 

L1mestone,fine gratne4,4enae.bard br11tle 
~1th few ffhite limeotone fragments 2? 

Limeatone.d~nse.white and gzay in abnot 
equal amounts 39 per ceu.t insoluble in 
reL reaidue largely chert 14 

*Limeotmie.fine grained,dense hard brittle 
gray and white and oho.rt 2? 

Limestone.dense white nnd groy in about 
equal OJ!lOtmto 14 

Li~atone,fine grained,dense gra;y 7 

L1meatone,t1ne grai~cd dense btltf vhite 7 

Like preoeding but badly iron stained 21 

Limeatone,purplish pink areenish gray and 
White 7 

Limeetone ,mostly purplc,aOL:?e gra., and ,hitel4 

L1mestmie,p1nk \"lhite sreenloh,parplish and 
er~ ~ 

Like precedtni.more largely whit~ 12 

Limaotone.denae brittle fine grained gray 
and t1bite 30 

Limestone.pink white greenish purplish 
and gray 18 

Limeatone ,d&noe hard fine g:rained,ubite 
171 th f eTI griy fragments · 12 

Like preood1ng about 50 per eent gray a.rid 
~bite chert 18 

Depth 

3714 

3'128 

3?55 

3769 

3,96 

3810 

3817 

3824 

3845 

3852 

$66 

a878 

3890 

3920 

3938 

3950 

3968 
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I!aqgoke:tQ SbAIA 
Shale,dense friable gray black containing 

fine sand some .very 

Shale.denae ,moderate-l.y hard-,brittle.-er~Y 
black 

Like preceding conte.ino oonsiderabl.e cal-
careouo oaterilll 

Like precedlna sa:tpla ,aoated with _cal-
enrcoua poude.r 

Shale.dense, black c®tainn write fet1 frng-
E8l:lte of fine grained dense white lb:ie~ 
atone 

J'qual ntlle>unts of deneo blac.k shale and f1"8 
ond medium erz,stnlline ·gray and gray 
white limestone 

Tren$op Limeatong 

Nc!Ql.ta.. 
192 

28 

8 

8 

4 

T imeJtone , fine and medium grained cryotnlline 
dense gray and gray white with few black 
shale f~agments l.50 

Limestone.denae ,fine grained bard brittle 
gray blaok and gray f'rnctures oitl11.arly 
to chert 44 

Like preceding nith considerable m:lount of 
granular ceyata.lline gray and aray -ahite 
limestone 138 

»@ptti 

4160 

! 4192 
. \ 

4220 

4226 

4236 

4240 

4590 

4434 

4572 

The drilling that penetrated the oldest rooks in 

this region of '1h1ch detailed illform.tion was obtatnod_. wa.s p11t 

d~ 18 m1les nort h ot the Hardinville area. in the w .. 1/2. SE . 

C 1/4. Sec. 1. T. 10 u •• R. 1.4 u .• Clark Countyt to a. depth o.t 301? 

feet. reaching rtearl· to the ooae of the Ordovician. 

Delon a depth of 350 £eet a sample of the rock wao taken 

~ram every bailer, and from the study of these Sa?!lples the £ollow-

1ng log of the boring was.compiled: 



C 

Los compiled from a study of rock oamples. from 
a boring on tbe Sbow-r Farm.., 1n the 1P . 
1/4.SE. 1/4., Sec . l. T .. 10 B ., R. 14 \7•• 
Clark County . (The saving o:t oamploa uaa 

. begun at a di?pth of 350 feet. Elevation 
about 600 feet. · 

'fb1ckness 
F!lQ;t 

Pennsylvanian: 
Pottsville formation: 

Sbnle.,,g_ray .tine 190 
Sandntone. groy.eoarse and fiiia 20 
Shale.g~ and dark ar93 37 

J!iss1$s ippi~: 
Ste .. Genevievo nnd St.~oie lim-eet-oneo: 

LimtJatone.graytah to ~hite,f1ne 100 
Lf.lneotone,grqy,fine 53 
Ltmeetone,gray with green streaks; oome 

chert 30 
Limeatone.gray.oolitic 40 
Lime-etone.gray 'ffl th grains ot dark 

mineral 20 
Limcstone,groy,~itb BmD.ll bi•valvea 

and crino1d i"ragmento 10 

Sa.l~ limestone: 
L1mestone, 9ray vith fraginenta of erinoids, 
bryozoa, and ohells of E'ndotbyra 15 

Ltmentcme,gray,oolitic 55 
OsaGe and Kinderhook groupe: 

Ltmest~ne,bro'\7ll1ah «ray 50 
L 1mes tone • graci:ientnl; wt tb many 

dork and green specks 50 
Lklest~no,t1hite and groy ; SOI:le nhite 
chert and dark grny shale 40 

Lioestone.grl 30 
Limeatone.~ gray.ahllley 35 
Sbale. gray,calcareoue,stony, or &baly 

limestone 185 
L1meotone,gray,cr1noidal 20 
Shale ,dark,.dalcar(•OUO .stony 40 
Sh&le_.darlt gz~ .calenroou.o,.,ntony .mica• 
eeoue; some fine sand 80 

Sand-stone ,_greenish gray .fine .olightly 
ealcareouo 70 

Shal~,dark S?'°"1,otony~calcareoua; or 
obaly limestone 15 

Sbale,green,fine 16 
Limcsto~1e,yellouish•gray ,.compact 20 

Devonian system: 
Upper Devonian snale: 

Shale,blackthlgbly bitw:tinoue.tine-
grained; wi~b apores of Sporangitea 
huronense 90 

Depth --
Fee\ 

350 
540 
560 
597 

697 
760 

?80 
820 

840 

850 

865 
920 

9'10 

1020 

1000 
1090 
1155 

1340 
1360 
l.4-00 

1480 

1550 

1565 
1580 
1600 

1690 



1t.te 
I ic._ 

l 

t. 

.fin 

.,n ol i-

95 

3~ 
1.0 

70 

120 
130 

50 

20 

l.O 
0 

5 
50 
20 
-u 

5 
it •· a l tr 10 

. 35 
25 

• 0 
10 

• in . 1a 
20 

1t1 - 10 

i nt 
1.5 

of cai-
5 

6 
llo 

15 
in . .. 

15 
15 

bl-.· 
1.1 

10? 

17 

l~O 
l O 

1900 

2020 
2166 

2200 

220 
22 

2 5 
2325 

£500 
2510 ,, 

2606 
2610 

2650 
26 0 

5 

2?05 

2·,20 

?35 
75,0 

2 57 
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Limeatone ,sray.fragmental.~1th 

Thioknoes 
Feet 

n feq black bitomi~oun films 5 
Limeatone , gray$fragmental 28 
i1mestone.sray and cream,eub-
cryntnUine.granular 46 

Limeotone,light gmy,granulai-, 
with fra-gi:ienta of foseilo SO 

L1moatone ,grey ,grnnular,~1th 
frogments oL _toaoila 11 

Limeotone ,.gray and yellm,ish gray, 
tragmental ~4 

Depth 
~i 

2862 
2890 

2936 

2966 

2983 

301'1 

A deep boring put dom in rlblt-e County .. near the north• 

east comer of the 8\7,. 1/4, llJ. 1/4, Sec. 1a. T. ? s ., R. 10 E ., 

about 40 tlilcs south of the Sumner quadrangle .furnished unuaua~ 

accurate information conoern1ng the Pannoylvantnn and upper 

Bloa1es1pp1an strata in tbat region to a depth Gt 2232 feet. 

Thio boring \7Qs made ttitb a diamond drill, and all but th~ upper 

300 feet of the core voe sent to tbe Illinoto Geol0t;ical Survey . 

From the study of this core the tollooing record and interpre• 

tation of the strata uere made . The upper 300 toot of the record 

was taken trom the drillerto log. and the remainder was made from 

the study of the core. 

Log of deep drilling near the northeast corner of su. l/4. 
tra . 1/4. Sec. ia. T.? s., R. 10 X., ln :Jbite County . 

''l'hicknean 
Fee i J.w , 

Depth 
la.1 -

Pleist.ocena and Recent oerteo: 

Clo.y and sand 11 ll 
Pennsylvanian aeries 

l!cLeansboro formation 
Shale,cal.oareoua 11 22 
Sandstone.shaly 10 32 
Sbtlle ,dnrk 12.10 44 .l.O 
Coal .10 45 . 08 
Shale ,gray 4 . 4 50 
Banda tone ,shal3 ' 6? 
Sbale-.dark 19 .. 2 76. 2 
Coal. • 9 76.ll 
Shale.gray ?w l 84 

• 
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Thickneao 
Pennsylvanian seri.eo {Continued) 

Shale. green and dark 
Ltmcstone 
Shalo, dark .v1th hard bands 
Shala rdllrk blue 
Limestone 
Sba1e. black 
Sandotone , shaly 
Sandotone 
Shale.dark 
Shale- , black 
Shale.green 
Shale,dnndy 
Lime and ohale mixed 
Sbale ,dork 
Shalo ,dork blue 
Shnle nnd lime mixed 
Sha.le. blnclt 
Sbale , gray 
Shale ,dandy 
8hnl.e"aar1c 
Sbale,dark blue 
Sbale ,dark 
Shole , light b1ao 
Shalc ,dark gray,olightly gritty 
Sbalc ,gray 
Coal. bony UM ohale 
Shale , dark fJrny 
Sb&le , ligbt gray 

· Licea tone .sray , shnl.y 
Shale.gray and sreenioh 
Sandntonc , srayffine sratned 
Limeotono • gray 
Limeatone, gray 
Shal-0 ,black 
Limestone , gray , iii th 1 ft . o1 c on­
gl~ratic limestone.2 ft . above 
base 

,. SQndotone, grny and pink 
ShBle,. brown, iblrk and green 
Sandstone .green, fino 
Sandatone,gray .,fine.aiooooouo 
Shale , gray , o l ight~ oondy 
Shale.dark gray 
Cool 
Shale ,_black to dark 
Sandotone-_,gray.shaly 
L~atone.gray 
Shale,gray , sandy belou 
Sandstone ,gray .,mtca.oeooo 

~~ 

6 
1 

13 
4 

-
G .. 10 
1, 6 

~-8 

19.2 
.. 6 

? .4 
6 
1 
2 

49.6 
1.6 
2 .5 

10 . 7 
ll 

3 
21.6 

4.6 
15 
30 

4 .2 
.8 

1 . 10 
6. 6 

• 6 
5.10 
6 . 6 
4 
9 

•. 2 

9 
4. 6 
4 . 2 
3. 2 

30 
120 
M. 8 

2 . 4 
9 . 8 

Shale .dark gray.gritty 
Lime-stone. obaly or ebale .ealcareous p 

• 9 
s. a 
'1 . 4 
2 . 6 
8 .. 10 

dark~ff1th choneteo meeolobuo and 
Oirtyina ventr1coua 

Shale.black 
5 

Depth 
Feet~ -
9-0 
91 

l.04 
10-8 
114.10 
116 .4 
143 
145 
163. 2 
164.8 
l"/2 
1?8 
1'19 
lBl. 
230. 6 
232 
BM-.5 
246 
256 
259 
280 . 6 
285 
300 
~o 
334 . 2 

.10 
336 . 8 
343.2 
~ . 8 
~49. 6 
366 
360 
369 
369.2 

378.2 
382 . 8 
386 . 10 
390 
420 
54·0 
574 .8 
57? 
586 .8 
68'1 . 5 
592 . 8 
600 
602 . 6 
611 . 4 

616. 4 
616 . 8 



C 

Thickness 
FeeJ ._g_ -

Carbondale fozmation 

Cnal ,Ha.rrtn (Bo. 6) 
Sbal-e ct gro."3 •Clay 
Sandetone,gray.s.haly, £1ne grained 
Sandstone. gray. m:1.ooceous,in fine 
to medium groins 

Shale •dark to gray 
Ounl 
8an<b:rtonc .. f i 1te-.-micaeeous .. gray to 

drab. banded!; dark and light 
laminae 

5 
3. 9 
a 

39 
1 .. 8 

• 2 

8andatone ,grny to dark.fine grained 
Shale . dark gray,gritty 

is. 6 
18 
l.5 

• 2 Shale . black 
coai.Spri.ngt1eld(no.5) 4 
Shnle.groy and dark 3 
Sandstone .sbaly,eonglom.eratic at basolO 
3a-ndatone .fine.,aray .uttb dark bands 12. v 
Sandstone,g1"3y, fine.m1caceous 30 
Shale,dark gray.,s.1ndy 29. 6 
Shale,dark gray • 8 
Licaotone,dark,almly 6 
Sba.le.,blAck,with pyrite 3.10 
Coal 1 . 10 
sandstone .sray ,shal.y in the lo\"Jer 

halt 
Coal 
Sandstone, dark to gray 
Sandatone,dnrk 6MY,finc-gr a lned 
Shale,dark,oandy 
Coal 
Sandstone •-8Rlll' .,mioaceouo 
Shllle. black 
sandotorre.dark,tine 
Shale,darkgray..,sandy uith ~ingala 
Slmle , dark gray 
Sandstone,dark gray.,fine--grained 
Shale.dark gro.y 
Coal 
Shale,gray 
Sandotone.ttne ,gray~conglomerattc 

near the l:liddle 

18.10 
• a 

4. 8 
6 
4. 4 

• 4 
5. -8 

- 6 
l. 

op.11. 2 
1. 3 

16.9 
6 .. ~ 

3 
l 

Sandotonc .s~ ..mtcaceouo 
Sa.ndotonc,gray.~nded, fine-grained 
Sba.le.dllrk grccy.gritty 
Shale. dark gray 

4 . 6 
6 

18 
8 

Coal 
SQnda tone , ohaly , dark, f ine•grained 
Sancstone 0 shaly,or sandy ab.ale 
Sbale.dnrk,gritty 
Coal 
S.bale.grtq 
Coal. 

'I . 2 
3. 4 
6 

13. 6 
1. 6 
l 
6 
3 

Depth n P'~,~ 
621. 8 
625. 6 
628. 6 

667. 6 
66"9. 2 
669. 4 

684.10 
,02.10 
'll?.10 
718 
?22 
725 
'135 
747. 6 
7?7. 6 
307 
807. 8 
808 .. 2 
812 
813.10 

832. 8 
833. 4 
838 
844 
848. 4 
848. 8 
854. 4 
854.10 
855.10 
867 
868. 3 
885 
891. . 3 
891. 6 
892 . 6 

897 
903 
921 
929 
936. 2 
939. 6 
945 . 6 
959 
960. 6 
961 . 6 
96?,, 6 
970. 6 
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J!ennsylva.nian oeriea(Cont'd) 
Pottsville formation 

Sandatone.aroy am1.caeeaoa 
Shale• blaek and gray 
Coal 

Thickness 
F.gd.J,,-v -

8andsto-ne , 4ark !iue•gra1ne4 
Sbnle,'black 
Cool 
Shale. black 
Sandstone.gray and dark 
Sbnle. eandy.black 
Coal 
SWldst-one ,araY,fine and c-oarae-

grnUled · 
sands tone,. gray , tine. sl"~ly 
Shale.gray.gritty 
Shale ,Gra// to dark 
Sbalo , blae.k 
Coal 
Sandatone ,gr:xy 
Sbale~dark 
Sandatone ,grny ,mieaceous 
San~.atone .. gray .. coarse-
5ondatone, w1th bando of sandy 

c1ay shale 
sand.atone. c oaraoe ,,rrray 
sandatone.coarsc,sray;uith dark 

ohale part 1ngo 
Sandstone , gray ,coaroe.conglomoratic 
Shale.dark.dalldy 
sandstone ,crny.eoarse.micaoeous 
Shale.black gritty 
Sandotona~sray.eoarse 
Sllllle.gray and ·sandy 
Bandatone,gray,coar.se 
Snn4etone ►sro, .£1ne 
Sbale,d-ark 
SandotonG,c;ray to dark.fine 
Shnle,dark gr-ny 
Shnlo ,gray ,Sfl.Zl-dy, thin coal band 

near bottom 
8hale.,g r:,cy 
C041 
Shal.e ._gr~ ,..08.ndy 
C-oal 
Shale. gr-ay ,ecndy 
SarJ4atonE:.dark, f1ne 
Sandstone• banded .-1 ight and dark 

gray.fine 
Shale.dQl"k gray.fine,sandy 
sandstone.conglomerate.dark (Jl"ey 
SandDtone.gray.coarse,~ith oho.le 

pa.rtinss 
Sattdotone,grAy with shal.c partings 
Sa.nd&tone. gr.:iy .coar-se .micaceoua 
8andstone,ahal,y.dark• gray .fine 
Sandatono ,gray 
Shale.dark.dandy 

8 .. 4 
6. 9 
• s 
. 5 

2 . S 
l 
2 
8 
2. 2 

• 4 

15 
lfi. 6 
13 .. 6 
12 

3-
1 
].. 8 

• 4 
ll 
25 

8 
30.10 

3. 3 
• 3 

4 
1. 3 
2 
3. 5 
l 
6 
l 

a 
4.10 
9. 6 

io. a 
2 

2 
15. 6 

.. 0 
6 

25 . 4 

12. o 
10 

6 , 
5 

63. 4 
20. 8 

3 
2 . 4 

Depth 
~~ --

9?8.10 
985. ? 
%5.10 
986,. 3 
988. 6 
989 . 6 
991 . 6 
999. 6 

1001. 8 
1002 

1011 
lOZ3. 6 
1041 
1009 
1.062 
1063 
1064. 8 
1065 
10'16 
1101 

1101. 8 
1132. 6 

1135. 9 
1136 
ll.Z6. 4 
113?.? 
ll39. '1 
1143 
ll.44 
1150 
1151 
1151. a 
1156. 6 
1166 

ll?'i. 6 
11?8. 6 
111s. a 
1194. 2 
1194-. 8 
1200. 8 
1226 

~s. 6 
1248. 6 
1249 

1256 
1261 
1324 ... 4 
1345 
1348 
1350. 4 



C 

Penno;ylvanian sel"ie.o (Cont'd) 
Szmdotone ,gray 
Shale ,.dark J sandy 
Sandstone doarse.groy 
Sandoton9'~ay .wtth nnrrmr dark 

baD4B 
Sand&tone. gray .coar-ae 
Shale , da.rk gray 
Ssndetone.eray,-coarso 
Sandatone,dark, fine.m1cac-eous 
Sandstone,gray.fine.oith Lineula 

t1Wtilotdea 
Shale-•dark. a.andy 
Coal 
Shale, black 
Bandstoue~groy , fi-no 
8hale,oandy.gray and black 
Sandat~ne, grQY,fin-e 
Sbo.le . black,Slll'ldy 
Sandstone.gray ,medlum 
Shale ,dark, gritty 
Sandstom:.gray , nedium 
sandstone.dark. fine 
Sba1e .#ray~attndy 
Snndstone. gray,fine 
Shalt? . grny 
Sandotone-ygray .r ine 
mtole.bluck,aand,y 
Sandatone, 3ray and dark, fine 
Shale , dark, aandy 
Shll.l.e , dark.sandy 

Thieknass 
Feet.~ -

10. 4 
1. 4 
·5 

4 
2 
l. 
1 
G 

18 
4 
2 
3 

8 3 
2 

10 .9 
s. 3 

20. 6 
.. 8 

?. 6 
6 
3 
3~ 4 
1 . 6 

14 
8 . 6 
4 
9. 6 
2 . $ 

20 .. 6 
3 . 4 
1 .. 4 

12 

Sondetone,ara~ ,12ed1ttm 
Sandst.one, gra.y 
Sandntone,dark,fine,shaly 
Sbale ,dor~. micaceoue 
3andstone,gray,~1ne 
Shale ,,dark gray 
Sandatono,fine.dark,u1th light 

1. 4 
11 

bands., 
29 ehaly ·near the bottom 

Sandotoue,dark. ~tno.ehaly 
Snndatone ,gr.; 
Sha le, da.rk • s::mdy 
Shllle-,dark gray.oandy 
Coal.shaly 
Shale-, black.wt th coal pa1·tin~a 
Sandst one ~fine ,in light and dark 

bando 
Shale ,dark.gr1tty 
Shal.e,dark.gritty 
Sandatone,.grQy ,flne 
Shale.dark 
8andatone.clark.tino 
Sandotone~blu1sh•gray ,£ine 
Sruldston.e,gray 
Sbale , dark , onndy 
Sandst-0ne , Gray to dark,f ine 

44 3 
l 

14. 9 
21. 9 

3 
4 .. 3 

21. 
9 
2. 4 
9 

10 .. 3 
8 . 5 
8 . 6 
1 
l..l.O 
2 . 6 

Dapth 
k@1 .. ~ -
1360. 8 
1362 
l S6? 

13'11 
13'13 
13?4 
1375 
1381 ----
1399 
1399. 4 
1399. 6 
1399 . 9 
1408 
1410 
l42U. 9 
1424 
1444. 6 
1445. 2 
1462. a 
1458. 8 
1461~ 0 

1465 
1466. 6 
1480. 6 
1489 
1493 
1504 
1506, 6 
1527 
1530. 4 
1531. 8 
1543. 8 
1545 
1556 

1585 
1629. 3 
1630 .. 3 
1645 
1666. 9 
1669. 9 
16?4 

1695 
1?04 
1?08. 4 
1715. 4 
1125. 1 
1?34 
1742. 6 
1743. 6 
1'145 . 4-
174? .10 



Penn~lvanian 3ertes{Cont'd) 
'fhtekneoa 

Feet ,Jr_ 

"· r 
1. 4 
3 . 2 
l, l 

Shal·e •dark• sandy 
Snndatone.gra,,.aome\1bat conglomer-

atic 
Shale.dark.oandy 
Sandstcne.eonglomerati~ 
Sandstone.gray.fine. 

111.asisaippian oeriea: 
Chester Group: 

1 .. 5 

-5. 3 Limestone.gray.or)'etnlline 
L1mestone .eray.u1th Productu{I 

punqtatua. P~centron~io and DorbJa 
kaskasi1eDs1a 16 

Sbaie ._gray -
'Limestone ,aray 
Shale.green and gray 
L1meotone. greeniab gray 
Shalo,gra:y and areen 
Limestone.green1sh•aro.y 
t imestone,shaly.purple and green 
Limeotone 
Sbale~blu1oh- groy .~1th Productus 

e;eotr..ensia 
Limeotone,grny to dark 
Shale.dark gray 

1. 4 
10 

1 
8 

a. 6 
1 .. 6 
8 

e 
2. 9 
2 

Limestone.dark, ohaly 
Shale .dark gray 
Limestone.light gray 
Sha.le .dark groy 

4. 8 
s f 4 .,6 
o. 4 

4 
Limcotone gray.ffith ~erl:)3a kas,knsk en-

Jia;. ~oductua ceatrens1a. and Com­
. ..m,at.t4...au:§guatrata 
Sbnle.dork gray 
Lime.ntone.4ark a~ ,obaly 
Sandstono , grny.sha1y,calnareous 
Sanda tone, dark . tine • t r .regu lo. rly lami­
nated 

Shale.1tdark. critt;i-
Llmestone..witb Derba kaakaek!ensts. 

and 3pr1terinn opinooa 
Sbale.bla~k.vith ~erby.a kaolr:a.sk1enaia . 

and pr-oductue pilaU'omia 
Ltmest on.e ,-dark 
Shtlle.dark,c~lcareous 
Limestone.Groy,c:ey4ta111ne,nith :'Jerba 

3. 4 
16. 6 

1. 6 
5. -4 

11. 4 
4., 2 

1 

1 
2 

9 
kaska8k1e.nsia.Sp-irtfe.r leidy 1, and 
OOJ.1J)t>tt1ta eubqoodrnta. 

Limeatono.gr~y ,uith fToduatus p1le1for--
m1o, and aeticularin ap. 14 4 

LimeOtQne,blut~,~~ly belo~.wlth 
~~a kas~smQtr,. nnd J!pirlier 
~1-- -- 2 

Depth t\ 
~#W4"-

1?52 -

1'163 .. 4 
1?56. 6 
175?. '1-
1159 

1'162 .• S 

1'178. 3 
1?78. 7 
1'179. 5 
1780. 5 
t1s1 .. 1 
1189.? 
1791. 1 
1?99. l 
1799. 9 

1802~ 6 
1804. 6 
1809. 2 
1814. 2 ,o -f-1-
1828. e-- e,,.,-ro,,,. 
1835 
183~. 4 

1838. 8 
1855. 2 
1856. 8 
1$62. 

18113. 4 
1877. 6 

18?8. 6 

1879 
1880 
1882 

1891 

1905,, 4 

190? .. 4 
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'l'htekn~ Depth 
t:fnsiosippinn oeries (Cont td) ~·- JiAAt '~I 

Shale.green.red and purp1o 1.909. 4-
Sha.le.dark gray , gritty 1.- a 1911 
Bhalo.aark t~ b1utsh•grey 2 1913 
Sandstane.gray 10. 8 1923. 8 
Shale.dark l.tl. 4 19:58. 2 
Lh'leatone,dark,obaly 3 . 6 1941. 8 
Sandstone , gray a. 4 lWJO 
Shalo .dnrk. grttty 2. 6 1952. 6 
Limcotone ,da.rk,ehaly 2 .. 3 1954. 9 
Shale.&u:k 2 .. 6 1957. 3 
L.imestone,4ark,al:lal.y 1. 4 1958. 7 
Sbale.dnrk.calaar.eoos 9 .. 10 1968. 6 
Sandsto!le,er~y to dtirk,sbaly ?. 9 1976. 2 
Sandstone.gray 12.10 1989 
Gbale.,dark,ftne 18 2007 
Lime:atone,da.rk.shaly 4 20ll 
Sha.la,dork 4 2011. 4 
Ltmestone 11gr~ 2. & 2013~1.0 
Sbale , dark 2 201.4 
Litleotone .grcy to dark 3... 9 2019. 9 
Shale, greeni&h•gr~ to dark 3. 3 2021 
8andetone ,gray.med11.ll!1 4 . 4 2025. 4 
Sbale, dark. oand3 2 . 6 202'1.10 
Lime.otone ,dark .abfll.y 3 .10 2031.8 
Sha.le• dark 9 .. 4 2041 
Shale ,11ke the laot 3. 2 2<M4 . 2 
Snndotone.gRay 3. 8 204'1 .. 10 
Sbole ,dnrk 2. 6 2050 .. 4 
Gandstone,dark to sroy ~ebaly ~ 2053. 4 
Sandatone.aray. nedtum 10 2003 . 4 
Sandotone.gray ~with dark shale 

lo.olnae 13. 8 20?'1 
Sandatone tgray.eoarne 2? 2104 
Sandotone ,grny.and dar-k anaie l. 2 2105 . 2 
Sande t-on s ,gray 5 2110. 2 
Sandatone._dark 1 2111. 2 
Sandstone,g~ 13 2124 . 2 
Stlndntone,.gray,u1th dark opots 6 .10 2131 
Snndetone,.gray,coarBe l.8 2149 
Shale , dark gray ,calcareous 2 .. 8 2151. 8 
L1meotone ,dnrk grny 2 .. 4 2154 
Shalo ,d3rk,calcareous 4. 6 2158. 6 

{ T .. tmoatone,gray 3 ... (; 2162' 
Lt=natono.gray to dark.abaly 3. 6 2165 . 6 
Sbale._dark,fine 5 21?0. 6 
Limostone~eray to dark.with 

ohale partings 21 6 2192 
Limeatcme.g.ray , abaly . with 

Spirifer inorebeacens l. 4 2193. 4 
Licastone, 3ray 11. a 22.05 
Shale 1d.ark,.fine 9. 9 2214. 9 
Llme-ot one . gray 2 221.s .. 9 
Sbale.dark.calcnreous l. 221a . 9 
til:lentone,dork,shaly 2 2219 . 9 
Shal~.~ 2 2221. 9 
Sbale,dark to bl.£lck 10 .. l 2231. 10 
L1meotone.yellowish-gray.leached .2 2232 
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OrdoTiotan systetJa 

In the record or the deep drllllng ln Clark County 

the lower 81'? feet of strata are thought to belong to tho Ordovician 

eystem. the lowermost 3?1 feet representing the Prairie du ChMn 

limestoiu,. the succeeding ?0 feet corresponding to the St. Peter 

aa.ndatone .. and the mxt higher 3?0 teet thought to be the equlTalent 

of the Trenton limestone or IncU.ana.. Ito rocks reeeobling the Riebmond 

strata tn Indiana or the Jfaquoketa of Illinois appear at the proper 

horizon in thia reoord 0 anc:l it ie thought that no strata corresponding 

in age to the Richmond or Maquoketa were deposited OYer the La Salle 

anticline in this region. The deep Jones "ell near Robinson however 

show a the pr-esenoe o~ 2?2 feet of shaly beds in the proper pos1 t.ion 

or the lle.quoketa which undoubtedly underlies the whole area of these 

<:. uadren~les • . The absence- or this shale to tho north may tndlca.te the . 

position of ,.a portion of the barrier wllich separated tile Ill1no1s from 

the Indiana ba.oln during Riotwond time. 

Silurian 83stem 

The Silurian beds which underUe- the Hardinville. Birds. 

Swnner and Vtnaennea quadrangles eonolat of limestones and dolomites 

and probably represent both the Alexandrian and .trtagaran aeries which 

are extensively exposed in Indiana an4 north.em Illinois. 

Devonian ~"yst•m 

The grey li eatone oYerly1ng ~1lur1.an dolomites i& thought to 

reyresent tne middle Devonian ( Onon<l~ and llamtlton) limestone of' the 

Jlew York section. these. lll western Indiana, comprise the tsellersburg 

and Jefferaonv1l.le ltraeetonee havtns a thickness o:f' about 145 i"eet. 

wbereae ln southwestern llltnoia they ha•e a combined thickness ot 
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250 feet. 

Above this limestone occurs 9~ fee t of black aha.le of Upper 

Devonian age contain int nu"'lerouo spores of Sp_grangites hu~onenae. This 

shale is widely distributed in northern and central Illinois and corree­

pond.s to the Sweetland Oreek shnle o'f eastern Iowa. 

Kississippian system 

In the deep boring in e1azk County the Mississippian strata 

are lJOO feet thick but int.he deep drilling near Robinson these 

rocks are 1740 feet in thiokuees. The increase in thickness towards 

the enuth is due l argely to the absence in Clark County of the Chester 

strata. which near Robinson are 550 teet thick. Kost of the deeper 

drillinge in the Hardi~ville and Sirda quadrangle penetrate the 

Uississippian rocks for about 475 feet. and stop in the Ste . Gen­

evieve limestone; a few eo deeper into the lleramec and Osage groups . 

Kinderhook forl!l3.t1on 

The up~er Devonian shale is oucceeded by a considerable 

thickness of gray aha le and ahaly limestone with some s andston~ which 

comprise the Kinderhook formation. the lowest member of the Kisaiseip­

pian series. 

Osage group 

The rooks of tbe ~sage group overlie the Kinderhook. and 

are d ominantly limestones which i n t h e western and southern i;arts of 

the State can be rea.t1ly se >aeated by the1r fossils into the coarsely 

crlno1dal. cberty. Burlington limestone below, and the impure. aha ly 

Keokuk limestone above; but in the logs of drill1ngs in this re~ ion. 

or from t h•. stu .y of samples of boringe, 1 t is not possible to deter­

mine the line of divieion between these formations. The combined 

thickness of the Osage group and the Kinderhook forma tion i '1 this 

region 18 about 680 feet. 
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lleraaec group. 

The Osage limestJne is succeeded by the Ueramec group of 

which the Solem. St. Louia and Ste. Genevieve limestones are represented. 

The former is distinguished in the rook samples by being partially 

oolitic, and in places very fossiliferous. ehells of Endoth,yra bailey! 

beine common. The ~t. Louis is a hard, gray o~ blue, often fine-grained 

and cherty limestone, having a thickneee of about 200 feet. In the well 

records the to~ of the St . Louis can not be definitely separated 

from the overlying Ste. Genevieve limestones, n.lthough a sedimentary 

break occurred between the~. 

The Ste. Genevieve limeeton, overlying the St. Louis, ie 

coneoicuously a soft white oolite with tbe grains large and well r\e­

fined, and with occaeional layers of calcareous sha le nnd small 

amounts of flint or chert. In this ool~ is a recurrence of 

types of fossils which were nbundant in the Salem limestone but absent 

in the St. Louis . 

The contact of the Ste . Genevieve limestone with the over• 

lying Chester rocks io well defined by an eroaionu.l uncunformity 

and a marked difference in th~ lithology , but the lower portion of the 

Ste . Genevieve limestone mergea so gradually into the St. Louis 

limestone that in moat c~see the latter can be d1stiaY,uished only 

by the absence of ooiite, difference in hardness and of color. 

The Ste. Genevieve ie conopicaouuly oroas-bedded along its area 

of outcrop in Western Illino1e, where its maximum thickness 1s 100 

feet, but with an aver age 01· about 80 feet. lte average thickness in 

the Hardinville and Birds quadrangles is about 85 feet, and its 

depth varies from 1550 to 1700 feet. 

~cCloakY sand. - The HcClosky aand o c oil-producing portion of 



the Ste~ Genevieve li ·eaton~ i confined to the upper 2 J to 5 £ee t of 

the format ion. It is so named because oil s f'irat t ,ped .from 
cs w 1/tJ rU,-G,, ;c ~ r: 3N.) R , I 2- W. 

that nori on on the oCl~s.: .far five mile s utb of La rencevil • 

In some ca t he arm "sand_. ie a misnomer,. e the pradueill zone is in 

o e pl ces an oolitic li estan t the oolite graina b vin been i 

tak ... n ·o e rains of coarae <,uartz. sand. 

The cClosky sand is tho most prolific 0·1 orizon in the 

Sumner and Vincennes q dr glea. and else here in Illinois, bee use of 

it exce ti nally large !n1t1a1 flo d its. ateady yield. The oil 

is concentrated in a very thin zone. In its type area in the Vin-

eennes quadrangle the vera.g thiclm-e-s of the zone is 9 fe t ith 

a. range of l to 35 feet . A f : ell.& 1n the north rn p rt of the 

Su er rea sho the produoing s-one t-o average t elve feet 1th 

a ran e of three tot nty-fiv~ f t . The gushers fr{Jm 

this san h ve l a r gely u hclf the ll1inoi production h n 

the yield from other s 
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northeastern ':'abash Count3 the 001:1plete Chester section lo probably 

present .. 

The. variotton ln the thickness ot the Cheator from Jillane 

to place in thio part of Illinois ia tho direct result of t"ol.d~ 

and erosion which occurred during the Interval of tine ".7h1ch 

elapaed bet'croen the .deposition of the lost of the l:i$siasipp1nn 

and the firat of the Pennsylvanian acdiments. At thio tir.le folding 

occurred alone the axis of the La Salle anticline l7hich raioed 

moat of Lanrenca County and the area to tne north in a broad gentle 

arch above thi:t surroonding terr1 tory. Thia uplifted a.rea waa 

opparently bounded in southern Lattrence County by .a eomparatively 

eteep southward dipping i:ionoeline. '£roa1on nao active upon this 

ul)lif'ted a.rem and the uppemoe-t beda wore t.'t>rn at1ay until the 

uhole region \"1&G probably reduced to a nearly level plain upon 

nhich rennaylv.anian sediments n:ere llltor deposited. Thoe in 

':'abaoh County whieh uas not uplifted no c~sion occurred and the 

wholo Cheoter $Oct1on ia still preserved Uhile in Laurence County 

the upper hal..f to tt7o•thirda of thio oer1eo uae reooved.. Farthor 

north ~, l of thQ Cb.eater bedn vere aroded ~ny togetbor t'lith oon­

eideroblo thicknoBsoe of underlying strata .. 

Although the Chester series ie compoaed or a nunber ot 

diotinct tort1at1.o-na of va.r.y:tna lithologic cha.raetor no attempt nill 

Q be Dade here to diocusa th.Om under the hoadin;;o of the various for• 

mations whieh occur beneath these quadrangles because adequate in­

formation 1s not available. The lithological phases of tbjs aerieo 

whloh have been commonly reported in the d~illing records ot tt.e 

reaion 'G'ill hooovei" be d.eacr1bed 1l'J as much detail as oeerns n.dviooble 

ruid tantattvc correlations with the general Cheater OC<ltion will be 

noted . 
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llAAY Sand.-Tbe Tracy sand ls thG lm:cst oil producing 

member of the Chester s-erlea and is correlated uttb the Aux Vases 

sand&tone of the general Cbeate~ oection.. It is genorall,y a soft 

bighly calcnrooua &andatone Illld 1n many eaaco is separated from 

the Ste. Genovievc ltceetnno by a bed cf oba1e . TTlo limestones 

arui tuo ohalo beds Tlhieh ai-e referred to tho Renault .fon:mtion 

commonl.y oeparate this sand from the next O'Ve!'l.y lng nand .. •£hio 

aecond ~d 1a uater bearing and io probabl_y the e quiva lent of the 

~th&l .sandatone of the Chent er aoot ion. Above t his in tum 

oeeur cbal.es and 11meatonea ot tho ,...aint Cr-eok formation . 

K!J';;kp9P4 SPJ14•• The Ktrkvood sand occurs near the middle 

~ the CbeiJ"ter strata aa present in Laffl'ence Count)' and is the 

most wide opread oil pr~ducins horuon of the region. It is corre• 

lated -::71th the Cypreso sand-otone . In some portiono 0£ the quad­

ranclea tho Kirk.Vood sand io divided iBto tno and a0t1etirteo throe 

~enooa of ~h ich the uppor one is cocponed largely of uhito to 

gray oand. tD z:odium sized gralno. nnd is the t t iekcnt and moot 

re8Ular o The lG-:mr 10-nsee aro i,-ep,3r3tod frot1 the up_ er -one~ ci 

bed o! 8bnlo . 

Tbia sandstone is overlain by thin lh!eotonea nnd muoh 

s hale which :ire referred to the Golconda formtion. A red shale 

commonl,y oooura immediately above the Xirimood sand and serves 

as an excellent hor1z~n marker. 
stpaan SQPd •• The uG-aa• oand te unua.~ the first regu­

lar eand encountered 1n the Chester bedo of 1.o.trr()nce County . It 

occurs on an uverQge of about 75 teot above tbe Kirlmcod s and. 

io c<>mpoaed or u htte oand gratnn o~ tlDdium size l0'3oely cemented 
. s 

\ogethor and probably represonta t he Hnrdiq,bura onndstonc of the 



general Cheater &-eatton. It ts overlain in tlle Laorence County oil 

-t ields b.Y from ?5 to 226 f'eet of strata referred to hleher formations 

1n the Chea te-r. 

fled Sbalep .. - 'the red sh.oleo o-t the Cheater g-roup are con• 

spienous horizon marker& over all oouthom Illinois. The drillers 

uae @em in their interpretation because they tend to discolor tho 

bailing water and thus indicate their presenee . ..oat of the dctail.ed 

ree4>-rda in Lawrence County ahow at least three red shale horizons 

in tne Ch-eater. The upper one lies about 50 feet beloo the uppe~ 

most lice atone of the Chester~ the .oecond occurs. 11:1:U:!.ed1ately abo-ve 

the Klrkucod sand and is tho key to that important member. and the 

third lies between the Kirkwood and the ?racey sands-. 

Biehl )\pd J'ordag §Anda.- The Biehl and Jordan sands of the 

Allendale ppol in northeaatem T"Fnbaoh Count~ occtU' l!ltlcb binbor in 

the Cheater sec t ion than any of the producing horizono in LaYJrence 

County nhen they are absent having been removed ey pre-~~rmsylvonian 

er4aion. These tuo sands nre lenticular phases of the aaca sandstone 

to-rmat1on near the top of the Chester tuul are t-entatively correlated 

i11th the Degonia snndsione. The auccession of Chestor beds beneath 

th1a sandatono ts not uell kno\7?1 in "1abasb County but careful records 

ot deeper dri1llng utll probably shon the prosence of equivalents of 

the variouo producing .sands of La~rence County at s.ome greater depth. 

Penna£ lvan iait System_ 

The Pennsylvanian rocks are completely penetrnted by many 

of the deep oil 'boringa in the quadrangles . This -nyatem includeo all 
II 

of the beds ubioh occur in this region tet~een the / nconsolidated 

glacial till and the top of the Cbeeter seTiea 0£ the llissioeipp1an 

system. Tooso beds va:ry in thlckneos bettteen obo-ut 800 and 1600 



feet being thinnest nlong the axio 01' the La Salle anticline in tbe 

northern part of the area. To the so-uth and u-oat the l?ennaylvanian 

bed$ become much thlcker.1?47 teet being represented in the Diamond 

drill core in i h1 te County. 

PenD$3lvanian Series 

Pottovi1le £ormation 

General Cbgraqtcn;isjtiga.• The ... ottavillc formation includes 

the lol'ter strata of the Pennaylvantan rooks. and lo composed chiefl.3 

of masaivo sandstones cerging into aand,y shales 1n the upper par~ 

and orton containing beds of shale and occas1offlll thin seams of coal. 

The formation reota unoollf'orma.bly UP-OD the llioeisaippian rocks nnd 

embraces all tho strata from the base o.t the rennsylvanion up to the 

b-ottom 01' the .:Jurp!lysboro (llo.2} ooa.1 oaruu. There ie. l!lUCh i.rregu• 

·larity in the thickness of this formation. due largely to the uneven 

surface up-on 11b1c!l it \768 laid dom1. 

~oot of the oil wallB 1n the northern portion of the 

Hard1aville nnd :Birds quadrangles penetrate the r ottsvillc only 50 

to lSO foot. The :.formation 1n thia part or the area io frOl:l 290 

to about 600 :feet 6hick. the average being 395 feet . It ap1>earo to 

be thinnest in the eastern part on the crent of' the LD. Salle :told. 

and thickeat alona the west "to:rder of the Rardinvtlle quadrangle. 

Tho averag~ thiclmee~ of tbo ~ottoville in the Sumner quad­

rangle is 488 feet. o!th o ranee of 290 to ?08 :reet , the greatest 

thickneso being to..,.ardo the oouthwe.st part of the are.a. The average 

thieknesa in the Vinoenneo quadrangle ia 552 feet . ~1th a range Gf 

308 to 685 feet . These strata are thickest in the aouth part of the 

quadrangl-es. ubere more than 700 feet of :rotte-ville strata have been 
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f c;,und. Farther south the core of the deep diamond drilling in t1hi te 

County aho-os a thickness of '187 f'eet of Pottsville rocke. 

0\11ng to the inability to distinguish the I!urphyoboro coal 

in. s.ome of the churn drilllnga I the top of the Pottsville formation 

is assumed to bojin uith the first massive aamls~one member be-math 

the important coals, althouah some of the overlyilJB aha.lea ma)' be­

lGng to t his formation. The formation 18 aonum.ed to extend dovm­

uard t~ the first prominent lime-stone. although some OGndntone or 

shale, older than the r ottoville-,. may in plnceo overlie the upper­

most ll1ss1ssippion limestone. It 1.o recogn1ze4 thnt tho limits of 

the Pottsville are thus somewbnt arbitrarily aeoigned, but tbeae 

assumed limiting horiz~ns are recognizable in the drillings , and they 

are certainly not far ~rom correct. 

In the developaent of the oil !iolde, the I ottsville for­

mation in this region ~ao brousht into prooinence b.Y the finding of 

oil in the upper portion nhere the sand beds are lentlcular, and in 

the basal part ~bere the sandstone le more massive ::.nd pe~oistent. 

1}µgM!l,AA Oil Sand.- The basal oil-beoring member of the 

Pottoville formation tma narred the Buchanan sand in 1906, from the 

'l . o .. Buchant:m farm in the SE 1/4 .. Sec. 16, T. 3 n •• n. l2 71 .. , on 

t1hieh oil wna first tapped froc that horI-zon. The type area for the 

sand is in aectione 15,16,17,20,21,and 22, T. 3 ll., n. 12 u. Data 

of its distribution are very scattered over the reet of the field. 

The upper portion of the oand is coarse-grained to conclomerutte, 

and the baaal pa.rt ts, aa a rule. fine and no.ft, with a cormiderabl.e 

amount of sider1te. 

In Ults region the Buchanan Sbnd varies trom l2S6 to 1640 



f -eet in depth, ancl bas an average tb.4-ukness ot 35 feet. uitb a 

max.imum of 125 feet in the t3pe arc.a . The- average thickneas in 

the Vincennes quadrunale is G2 feet. t1ith orange of 10 to 292 feet. 

In th~ producing area of the latter quadranslc . the thickness 

narrono to 31 feet with a maximum of 120 feet. The riverQ,Be interval 

bet\7een the top of the Buchanan sand and the top of the Kirlmood 

sand, in the Sumner quadrangle ~ is 238 feet~ \11th Q r.~e of 157 

to 313 feet, \lbile in the Vine:cnnen quadrangle the averaga interval 

in 302 wel1a is 254 feet , n1th a ranee~ Ul2 to 369 teet. 

Robinaog-fr ldaJlWi §gpgo.- The upper sandstone lenseo d 

the Pottsv11le roeka Gre ealled the 1ob1noon eando in tbe Cra~ford 

County portion and the l3r1t1geport ean4n 1u the Lawrence County 

division of the quadrangleo; both are nm:1ea from ton~adjooent to 

the productive areas. . In 111ost place& the oll-bolll'l.ng eon~ uh1oh 

iWJl~des tho :lobinaon•:Bridge~t sands connist of three ttidely dis­

tributed lenaeo with oth-or occacional divistona . Tho core peratstent 

lenae3 of the Robina-on eand are separated ey an avcrnge distance of 

about 50 feet and have a combined thickness f r om 2 to 50 feet. Rtmever, 

the lennea ofton xaerge into each other vertically and in some wells 

are united into a single- bed having t. mnximUm thickne-aa of 122 foet . 

In other places the leneea pinch out ltlterolly. o.nd in several u, 110 

are entirely absent. their horizons being occupied by a.bale . In 

the upper and Diddle parto • the Robimlon-Bridgeport sand 1o a coarae­

grained. brown$ micaceoua Gandatone, containing at many plaoeo thin 

l.entila of bitmrtinous shale; but the lxlsal lenoeo are white and 

soceuhat conglomerat.ic. 

The pQoition of' the upper lea& of tho :a~idgaport onnd varies 

in depth between 600 and 1.000 feet. tho difJ'erence bOiDg duo in 



part to the dip of thee tr~ta. It is difficult to av.erage tho thick.­

nes-0 of the 1.ense.a of the Bridgeport sand or of the distMcoo bettmen 

them, because of their great varlobility. Along the south line 

of the Hardinville quadrangle the average th1ckne$o is 35 foot. 

l!nny of the records indicate tbot tho lc,-..,er lenses of the Robinson­

Bridgeport oand merae into tho massivo sandstones that comprise 

the baoal part o£ the ~Ottoville formati~n. 

Tho upper leno or the Robinson oand is generally irregular 

aver moat of tbG Crawford County portion of the quadrangle . Dr:u:•kad __ 

irregularity of deposition took place neo.r th~ northern l)CU't o.f the 

nroa. as lm:Ucatt!d by the absence of tb.e upper lene na well &1 of 

those at greater depths. 

Carbondale Fo-rmatlon 

General Chargptertgtign.- The Carbondale formation includes 

all the rocks be-tvmen tho top -of the Herrin (n o . 6} coal and the 

base of the 1.turpeysboro (no.2) seam. The nome ta t aken from the 

t0t1n of Carbondale 1n Sackson County tthore thero art? good ex• 

po.auras of these rocks . In theoe qua.drangloa the rooks of this for• 

mlittou average 250 feet t h1ek u1th a range i'rom 200 to 500 feet. 

Tbc: dominant r:iat-or-ial -0£ the formation ia sbtlle witb ouch cicaceous 

s-andt:Jtone in the bnoal port1oa. 'l'he moot important beds of this 

divloton are tne l!urpeysbor-o eonl nt tho .baae. the Herrin cosl at 

too top. and the llarrtaburg (r:o . 5) coal ganorolly lying 40 to 80 1>r 

more feet below the l!errin coal . ?heoe eoolo are widely diotributed 

over the State .. but they cannot every\"lbere be diotingb1shcd \'11th 

certainty in tho numerous recnrds of churn drill ingo in the quad­

rangleo . 

:Between the dif'1'erent cool bed3 of thto formation the u.ell 
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-records shaw a aurpr1s1ngly otmilar nucc-es.sion 0£ strata,. cons1a,gill6 

of a thin 1imestooe above the coal foll acred by a rather thick bed 

ot dark and gray shale. \"llt.ich passes upward- into a thinner bed of 

gro,y micaeeo-us sandstone und.erlybffl_ the tmderclay of the next 

higher coal bed . ltoot of the bor ingo nere made by ebu-rn drills and , 

n tnee the 1088 are taken t~om the dril.Lera reoorde or compiled trom 

the study of rock a.ample&, the tbickileas of the diff'orent coala could 

not be definitely determined. 

nurph.ysbqro s20t and ana02,in,td, J>eda .. - The ~ui-~sboro 

coal in thio rogion a.a in tbe s-nuth't1eat p&J't of the 3tnte. appears 

in moat places to be d1v14ed. into trio bencl,l.ea which are s,parated 

by 12 to 35 feet of gray and black dnal.e . The coal thoueht to 

represent this bed 1s uaunlly noted in the detailed logo of borinss 

but beina chum dr11lings they do not accurate~ record thO thick• 

nees of the boJWhca • 

.Stmit1.,1Jf!\Ue9 ~ l,llrp1\ysbgro o;td, !!arr isJ'uu;;g C Ula.•• 

Above tho uppei- beneh ot the ! urpb.yaboro ecal there uouaUy occur 

50 tQ ?O feet of gray. J!'lioaceouo oandotone.vhteb. corresponds in 

pos.l tion to tb.e Vergennes sandtito-ne member m tho aoutht'leatern p:u-t 

of the State . A f rm 1'.eet of olml(: 1nterveno between this sand• 

atone and A tbin coal that is oi'ten found aoont 150 feet below 

tho Herrin bed . The latter coal 1$ succeeded by another bed of. 

dork and gray shale 25 to 40 f ect thick, nhich 1 s sandy and 

micaoeous in the upper part• uhere it srades in.to a gray .lllCaeeoua 

oondGtone l)ting below a ~ea feet of tmderclay ot the coal thought 

· to represent the Harri~burg bed . 

He£tJ.abgm (Dg , 5) 904), .- The ooal correlated with the 

Springfield Ol' Harrisburg seam in this region 11ea about 40 to 



.ao feet below the H<trrtn bed. the distance bet\ieen these cools 

beiq oonwbat less than in the vicinity of Jiarrtabu.re; •. Saline 

County• '7here the in.terv.al is a.bout 100 feet. Thls ooal to corre• 

lnted with tho S~ingf'iel.d (!Jo.5} coal of \7eotorn and aouth't'Zeo-tern 

Ill1nolo, Uhich in those areas lie.a 40 to 65 feet below the R~rrin 

bed. Over an ex:tenuive arqa 1n southern and soutlmeatem Illinois 

tho t hicknes11 ot this coal is i-cmrkably uniform. r~ly varying 

more th.on !l fe-:r inches tr0t1 4 1/2 f'eet. In the core of tho dinmol'ld 

drilling in \'lbite County this coal menau..~d 4 £eet thick. In the 

Sumner and Vi.necnneo quadrnnglea the t.hic.kneoo is probably Bbout the 
I 

oome as !arthor south, but it cannot be il.Ccurctely determncd in the 

churn drill records. 

Strata :9oti§m.Hqui!iP,pr,s MA ll¢uin Cpgl,g .. - The Harris­

burg coal is oirorlaln by a for, feat of black laniooted shale 'i1hb h 

is auaeeeded by a thin limestone that in the rock samples ahowed 

numerous i'r~to of £Dsai1o.. Ab6va the limoatone oecur 30 feet 

or l':lOre of i...~otly dark obale., follO\fed by a. too fe-et of sandotone , 

above which. in a number of re-cords~ a. thin con.l is reported lying 

15 to 35 feat belo-a tho B.err1n cot.\l .. Above the horiaon of the thin 

c~nl ,1n uounlly a thin lllmotone overlain b~ oov.eral fee-t of 3ra1 

and dnr'k ohale -ah1ch 1& se!Xl~ted from the thin undex-clny or the 

Herr 1n coal b:, a f-a\T feet ~ gray mic.aeeous oandatone., 

Sbgllo".'1 01}. §and. ..... Tho Shallo"\1 oil aand io so named be• 

eaaoe 6f ita aballo depth. Its exploitation is ehietly confined 

to a minll ~r-ea near tho mrtremc south end ot tbe mail oil field~ 

lt uoual.l.y occu:is at ll doptb of 450 to 550 feet 1n this region •. 

where it h3a an average thicknesn of about 21 feet, trith a m.nge 

of 7 t.o 48 feet.. Thlo sand io thouaht to correopood strot1..gl'&phically 



to the aol'Jdatone frequently f eund bel.(r.7 the ·underoJ.ny of the Herrin 

c.onl. 

llerr1n (Ro1;fl £9nl,.• The pooiticm or tbe HeniU c.oal 1n 

the loea o:! dril.ling.e- 1n this region nas dete.mined by the shella 

of §irt.:yiga ygntrtcqgg 1n the eamples of the littestone above this 

bed. Over the srea of outcrop of this coal and aonoe lated beds 1n 

western and southe~ Illinoto this apeo1ea o.t oirtxlnn is always 

present in the limestone above the Herrin coal and hne not been 

found in sueh abundance at any other horizon in the Sta to.. Con­

s-equently • th1.s fossil ia considered a good guide to the limeotom 

above the .t1enin coal and turntaheo a reliable insane of correlating 

this coal bod in different parta of the State.. Theoe "rollo could 

not be detemined 1'r®l the ohum-dl-111 ~p'l ~s. oT from the records 

kept by the 4r111.ers .. 

BcLeanabOJ"o Formation 

The J..tcLea:na.boro .formntton incJ.udea the otrata in t.bio 

region from the top of bed rook underlying the glacial drift do-vm­

ward to the top of the Herrin cn!ll. The name la fr()lll tho~ of 

I!cLeanoboro .. Bamilt-oa County• tthcre tbeae rocks aro knt.Jwn to- baVO 

a th1¢kneo& 0£ more than 1.000 feet. The average thicknoso in the 

wello in the Hordinville and l51rdn- qw:utrnnglea in which the pod tion 

of the Herrin coal o.ould be certainly detc:rmf.ned io about 513 feet 

C vhile in the Sumner Vincennes quadrrmglen tt ro.neos froo 325 to 590 

feet. It is not possible to certainly distlnguioh the top of the 

Herrin coal or tho rose of the l!cLoa.nabo:ro .formation in t!laDy of 
. . 

\ 

the drillers logs 1n this region. but this horizon \1aa determined 

1n the ooUe fromwhieh samples of d:r-1111.ngs contained shells Of 

Gi£1Ying yeptrts;qu in limestone fraomente iJmnediat~l.y above the 

coal bed. 



Tho .rocks of the l!cLeansboro forJ?Dt1on cone1&t cb1efl.y 

or oh.ales and asndatones. or more cOlilmOt'lly sandy ohales Md. sba1y 

sandotone&. a :few widely separated bed.G of limestone" tmd thin 

oonl sew::is. Tho most CQDB!JiCUOU5 and easily d1Gtinguitlhed member 

of the formt1on l& the ll~atone at the ~e ot this :ron:iatl~n. 

h:::Jedint-e)J abo-ve the Ilenin coal e:r more otten separated fi"om it 

by a fe-:1 tnohoo rd dark shal-e.. '?hio is a tmr-4.,. oO?JmOnly dark llma• 

stone ~ontaining numeroun she11a of i\1rty1M1 yentJ:iPAffll.s t'hia 

eaoily reco8tlized fneat-1 1s not knom1 to occur in nuch abundnnce at 

any ~ther horizon 1D th"Et State and benee to a li"ellable marker of 

this l!Deatone and z:nllea it the key stratum to tbe underlying Herrin 

coal. 

A number of thin coal.a occur at dUfercnt levels in the 

L~Lo:msboro formation. but none ts sutfictentl.y thiak to be of 

comllSreial lmportaooe. and the nost ~ them are probably not mn­

tinuo-us over extensive arena . The lowest cool oeeura 45 t~ 60 feet 

above the Herrin .oe3lll-. and others are .found 50 to 00 foot or 100 

\o 120 feet., 1$5 to 185- reet .. 240 to 260 taet. and a12 to ~35 feet 

above the Herrin bed; in a ten of . the records another coal to xie-

. ported S?5 to 395 feet above the llerrtn 4oal. Beoidea the cools 

mentioned ooove. one or more otbera a..""C f reque.ntly noted at dlJ'ferent 

levels 1n the reeor-do nf drill.ings and are probabl_y of loenl d-evelopmon t J 

The euccees:1on llf strata bet'Oecn any ttto adjac-ont coal 

searoa is -3enernll3 qt>it-e skdlar. consintins at the bnse of a thtn. 

bnpure. shaly ltmeotone followed by ebale which comonly oecupiea 

a little mo.re than halt the interval and Which graded uy.;o.rd into 

aandstone followed by t~ undercltly of the next coal. .The ehaleo 
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are often -Sandl' and may pass laterally into oandstones • and tm 

eandatones into- shales, wt thin short dinttmeeo. 

ln a number of the records. t1 red shale ls reported 

150 to :200 feet above the base of the l!cLeanoboro. and a bed of 

sanootone 40 to 60 teet thiek often ctccurs 20 t-o 3◊ foot higher 

in the ocect1on. Two or three thinner '3andstcmea separated trO'l!J 

-ot.1e another by thicker beds of nhllle are uoual.13 found in the 

upper 200 fee"t oL the fo.rmation and a limestone 6 to 1.2 or 1110re 

feet thick is rather pertJiotent about 365 teet above the baoe ot 

the l!cLesnnboro ton:ntion. 
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Ootcro»a of atra'4 :all beloJlSlba :to th1' atd4le pan of 

lhe lJctattoboN ~oft:Ja-tlon ot the Pcnigl-.na181'1 07etm nro mthff' 

ree\rt-ow4 du$ to the he:rr, bl.ml . t of o•erlytne glaOlal tul. 

Tbe ox,ooutt'l!I tb%"0upoGI thla anm s,robQbl-1 rqpret1ent a U1c-kneaa 

Of .about 390 ~-, ot ba4o. A gene-nltn.od occttoa ot the r ooko 

eap:oae4 1D the lbrd.1Dr11le an4 :Birdo. SUtmor and V1ueannea quo.d• 

ranalea t.e glTen beloln 

G:tmenl.S&t':4 oectl@ ot Pen1U>7l v:on.t.rm roctc:o ~oed 
1rJ tbo I!ardln'tU1• and tlda.,sur.mor an4 ee\ 
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.,,~ a mvllte tao ob4 01lll•baU mllea southca , of Fa.l.Cl.\tlnc. lo 1hO 

rJ. l/4 aeo . 't_. r ... o n ... rt. 10 tr., 1;bfte the tollw.b:z ecltcn 

Stnl-on ot i,,oks U,PODed 1n the rm. l/'4 3ec. ,. 1' .. 6 s •• n. 10 tr. 

2 

1 
l 

lr,s;hrui 

6 

e 
4 
6 

Th Dlt1tndo of \be 11 · tone b 1er. llo .5 of tho above 

~t ion. io a'bout 449 feet nbovo co lftel . Th caloareoue obale 

11:le?"D ? mi-4 8 ot tho oectton coataln nu:cer.oua fooo Uo wbteb are 

11eted in Ule . table on .l4tcer PQCO·• 

Btnta o.onea:Pond11J(; to Ibo caloareoun ana foot1tUfer0t1a 

t:cz:lbfl:ra ot tbe laat oeollon. IO{lltth.U ith otata bol hta 

to htab~ horbona. are ea;poeed alol'Jtl th& east b:mk ot Laootte 

C bol 'C7t.uJ :taade ~lone tble ei-te.k onc-balt Dile to one Qlh ooutb 

of PGlc~ttn . 

a.tton of $1.r.a\a «tpGiled ]/a Ue to l c.tlo south of 
P4leotin 

l&el lOSlMR 9 Llmestone;,cmy ._3~.cGIU"oe 8}."at~.f'0®11Uoro~ 
4 

8 Coal ( !i!(U'" bed) 1 
7 Sbalo.oloyq.erti!I 6 
tl Obale,ctqey,.7it.b nrmy t.i-onctone nodulco 3 
5 Sandoto11G.,CftY to 1•110,. thtn bedded 14 
4 Slml•~ to blue l? 
~ .S!JAle • blaleh ~ . oalctli-dOUS•~lth t:'4!'JY 

OWJti'opod obello a 
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110. 5 at tbe nbcn'e a ,100. Gi"O expo d alt:l0$t contlnuouel:, IA tbo­

enet tonk ~ thta creek tor a diattmce or oeari, oce Dll.&. SU&ta 

equivalent to amuo ~ ot lhooe deoorlbed 1n Ibo lest acc-tioa aN 

ex,poae4 in the bluff ot t'Jobaab !ltvor -B eh.or~ dietance 1Fftll o1 the 

middle ot tbe aoutb aide of ooc. a. T. 5 ...r ... a .. l.O •• bllt the 

l~atone lentil. and U11derl.71na coal a.ro ab!lent. The succeooton of 

strata at lh1a ploc<t ie u toll.om:,: 

section ♦f Stm'4 e.QOSOd aen:r the • 1 of the 
1-~ soutll alde of sec. 8 

Shale11dark \G bluo 16 
Sbalo, dG.rtt_ 1th tnpnre 
bntkla contatntan nn~,w....uo 
"~oel ta plani •em. ottd 
1oaoila 

Sandalono 
8balo ._oan y ,.blu1ob 

Tb 



Sce,t1on or utre:ta. gpo,eeJ M& \,be, ,aiJiAn 91. SJ.le, sou~ 

side. of eec. 8 ...,,, ., ............ ... 
Shale. dark to blae 

Shale , dark. with impure ctr.101:..ret1ue bnnd& 
e~ntainln~H.meroua ~hell~ or ,M'l~oooelia 
?lanic~nvep. anil otbur rosc1lo 

Zand::st~nc 

cet-
15 

5 

l2 

l 'I 

The altitude of tba o'\lcw."e.oue Gb..r.l.e ~one at this place la 

abou.t 4'17 feet. . 

Roclro corr ~ ponding t.o those outcropping otte-hal.f ~ile 

oout.n of ..,nleet1ne a.re welJ. expo.eea. in the east bank of BrushY 

Creek, 2 1/2 miles s~utb of not R~ck. · The euoceseion of strata 

at this pl ce ie aa follo a : 

,:...ect1on of 9trata .. exnsed 2, )/? ,:t!.i.!J,_8 .. .!iJOUt,.h ~1 ?J.Bt ,iock 

Neet -
6 Sunootoae , thin bedaed . g~ t!> ye.llo-w-. 

micaceouo 8 

S Sbo.le~ grey to blue 18 

4 Zl'u.ll.e, cBlcarcoUB. blu.J.Gb grt\7. 1th 
many gaatro~d ehell..s 

3 Sbtllc , bl~e, cale-ar~ou&a with smy &hella 
ot Ambugoe4t1:, plan;lo~nyua and o~her 
foenile 

2 !.1oeetone.lcnt1culor,. 1n Q single J.ayer 
l Shale. bluiah. sandy 

2 
l - l 1/4 
5 

!he alt1~ude of the limestone ].ayer, lJo. 2 or the ab:>Ye 

aeet1~n, ia aboat 445 teet. ~rec atld. one- alt miles west of 

the la.et ex,?Oeure the limestone horizon and ovorl.ying eha l.c ,ut­

cro ; in thebank.a of a .etr.oac in the fill l./4 ot uec. 22., Y. 5 lJ_., u.12 

w. The strGta bere 4tp towards the northweot ruid the elevation o~ 

ttie nee of t-ue limoe"b ne is about. 486 reet. or a.bout. 40 f'eet hinher 

than the level of the corresimnding norizon 2 1/2· oiles a >utb of 

:flat Rock. Tho auceeeeion of stra.W. a.t th.ie place 1u ah~wn below. 
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!lectlon of GtrtitB e.xpoaed tn trJ .. l/4 ..JCO-. 22, T4 5 n., 
a . 12 u •. 

S:mdctone .. B!'4Y to .YC.llai7,mlCBOOOUG 
Shale ®•k;ttlth ffllC&roDO 0.0tlll 1rOll, 000-­
ore-tlom, . and co:ntain1ng~" b(ranel1n 
~tm,:t.oonw.xa and other f(lf).ntls 1n lo:icr 
pan 

Lu:entono. loc~il 1a a oin{;lo LQyer 
24 

3 

11r"ta cOJ'reapon4in& to thooe outcroppios D 1/2 nilea ooatb 

of nat aock are oea,t.n neu expoacd :ln the nol bank ot Ecbtlrra.na 

RlYtt cma mtle cntjt, or to.ffOtJCaTille. /'\ 

seci1on of roci.t:b. e:spoeo4 tn lbe coat bank of ~rans 11-,,er 

one mUo e.aoi of tam:-cnc«Ytllo. 

5. Gandotonn ,;,ollo-aloh-brotrn. micacooua, in 
thick ao4 tbtc layox-a. 9 

4 . llbale • bl.Jlok Md 61'03 . 24 
3 - !lbnle • t:aaok ~hat lnmr.mted , contatnS:na 

shall.a ot ·~bOc,.,elia ¥lan1cOttVoJtn 1tl 
Qbund:mce. and .othor oaalla 4 

2 . ,imaot;one.,lent11. in o otnnle l.GJell'• too--
o11Ueroua 1-2 

1. vhole• bluleh-er y .to Llnok l8 

At thte plac& t strata dip tc-war4et the nor-lh nt \ho m'&e 

of about 18 !oet lo a d.tetanoc of 1?.0 rode. Jn Vh:ich dlreot1cm tbe 

15er a\rntc. aoon dioapycu cenoo1h the bod of the river. The ol\1-

ttlde of t?Mt toe:ailffero.un b$d at t hia place is about 425 tee, . s tr~t& 

c~renpo:Kltnn to tboeo tn tho 10,.er part or th-a torogoina aect10?J are 

voll es. ooed at a QUl:iber of plncea ol.o.na Ult et oid.o ~ the iollUUI• 

like area ol Fenna;yl1ranian atl'tlt 1 to n mUeo nOJ'th't7cat of Vtnoon. s . 

near tho .,ant aide ~ .-. 9~ T. -3 ... n .. 10 t: · • t'Iho.re tb.a lb:ieetone 

lentil outeropa at on ole,rntlon of c.bovt !E6 rn,. Coneo.i,ondtrg 

etrtittl olao outcn-op Sn ttso north aide ot t!lo h111 oe ~ile aouth or 
Vtnoeiu'Mta. in 1be a-s. l/4. OQO . 29, T. ~ 11. •• a. 10 'd •• at about the 

I 

eac.e · altitude. coke e-qulvnlettt \o the nlddl~ an4 upper pnrto 



of tho nbotre oect.ton are npoffd durtnc. 1:0'\'f v. tei- in tho: aoutb bank 

ot ~an :ttnr .eat or thO wanon brldao 1n the north pnrt ot 

Lan-oncffftllo nho.re the to~ 11:Uerou& boZ1~on llao at an allitodo 

~ aboUt 423 tee-I. 

G~ta t mmct.t to re-preaen\ 11.Q f04niliferouo portion o~ 

t he oectlono abov-o r»n\itmed outoxop 2~ nileo 'C.t}Gt or 'Lat1r0ncnille .• 

Q · tn thti vont bank ot a otteau 2 l/2 mil® ooulb o1 ome:, ot an 

ele•attoa ot Bboul 450 feet. 

(_ 
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'tho tblo bedded oandatono nerl,yirla the ohale 1n the ex­

poaurou rrntousl;. 4cncr1bcd oulcTOPG 1n the o~ot aide of the bill in 

the Im . 1/4 t,ec . 32 • T . 3 li... a. 10 t' ~. c:md aloo on the nor,b em 

of the bill one ant OM•foorth ail.es tat'thci- souttment. 

Gal'ldatone belong1og to \be ~ borlz,on., and oira\a bO­

longmu •o bi{lher lnela nro e•poaod abOui 5 miles farther o~ot. ln the 

ncrib ond of lhe bill no-•thffllGt of :n111ett uoore the tollo~l-nG acctton 

was cade. 

Btllett: 

!lectioa of rook!l expeacd in the bil.1 ono tdlc north~s.\ o~ 

4 ?i.11. bor.m. pebbly 4 
3 !..J.ocatoi1e.luiU'd*toaoll1ferouG 1 
2 ~et.ono..yellow1ah•~ay .abaly mtcoceouG 2 
1 a.ndoflonc.latlimtoa mtoacoouo. ln fine 

llD4 coaroe am1.ne 19 

In tho plaoe \1hcro the la.at oectlo.t) t1o.a s::iado the :"a.rker 

coal ia abt:scnt; too 11ortzon ot tbt-a ooal lo m e4iatoly b&la;, tho 

lksea\one. Iio. ~ of the: l.ant ocction, the allltcde ot wnlob in about 

443 feet . 0horo tbe I"t1.rker oonl b pre:&cnl lt it, ueually abeut 1 foot 

thick. It le are frequently absent J.n tl\e \"!Monnca aren tht.m ln 

tho Birdo uadrongt~ "1i-tt10r noi-th Gd in geno~al.t, ooparnted f~ot:1 

the Qverlytns l.1s.eatone by o few inoh«t ot c.al.caroouc ohc1e. 
C 0~ta equ1Y41eni to a J(Ut of lboae above c:,oscribe4 out-

crop ln the eoutb belt of :taccoon creek and al e tribt:Jt.ar., to 

t;hla at:rem:i in th-e tm. l/4. eec. 26,- ¥ .• 2 u • ., • 12 u •~ ':Jb.ero the 

:foU01'1Jl8 uuccesaton la upooedi 



u 

Gectton ot auata ~_pooed 1n LB1lk of -:>.aecoon creek 1n 
Oectton ~G 

G Stm«at.0110 .~ .r.ue~ouo 'I 
5 3ba1•. CIBlltV•• a~ caruletone.tn t~ln laiff'O ll 
( t.t=etonc. ~.::.ol.) ~fo#.3ilifc.:'Otle · 1-Z 
3 Sbalo. blao-k*l~~ted 
2 GtmdeloMJ3).cQ¢.O.Olln_,. Ul thin 1 ~oro & 
1 Gandatono ica04QUG.ln thln lAyeni 9 

?ho thtn.'be411 mmdetono corr• pcmdit'J3 to tho.- VP'Ph' ~be.I' 

-or the soot.ion 2 l/2 altoa eoo\he.tun ot P-nl.aettno ta u • ird in 

mo, of tbo i-avuron b.~ ~hto _place and flle t~- It lat tile­

lowat r:iee~ ~ea iJfm-" tte ,ortbDa::lt co~ ot ~ . 7 • T,. 6 n ... 
ll. 10 ri ., heft the- folltminc; uoot1on m10- m4o. 

Sect-Ion ot otrata -u_poacd aeur tb1, i<Jrflnteot coimu ot 
~co.?,. t ~ an •• n. 10 • 

10 Looea.~oa s 
9 Locac. yeU0t1leb «:'tly w1\h foa .tla 13 
8 Till• b%"0'30.pebblg' lt? 
V Jb:ilc.Otlfl~.blulnh lO 
6 Ll n'"ane.o~roo cr.ainett. in 3 or 

" }Aycmi .. 
5 ;::.:i1e crn;; .c-alca.rcouo i 
, Coal l~orter bcd),. (~levct!on 489 ft. )1 
3, l .bluo.c~ 5 
2 SbtJlQ.blotob arGY.ao.ndy.o1Ul OAJW 

11 trott concre'I ione 3 
l Snmletone. In -tbln layen_alcaceoua 

yell0'3ieb-jp'ay 17 

Th ndetone horl:san ~cm:u the aal coaibo-r of the 

oho-Ye aectton io c-oll expo$0d 1n thtJ on road u_p the Lill nea tlle 

m<ldlp of the eaot bnU ~ he o oection to on ult1iwie oi ~oo 

t,.,._ t . Q"a,,,lw.., o.w,.l. .,_ ~ fit!:°WL I -
.... tocEi t:Q..;.ivioi,i; t,;.:. u» ,;Or CC! .bero o.f the lnnt oectlon 

and ovff~in.:; etratu re uell ex ooed le th l::ed ol vcrnl rav1r..ca 

n ar- tho north oide of a oi.i011 12. 'i". 6 ti •• n. 11 .. • 1.ho eeetion 

elven belou ens ~ in the aort.hoo11t 1/4 of tllto aoction. 



Oectiou of Gtrata cpocea tu the ;.;J l/4.- sec .. 12,. ? . on.,. a 11 • 

9 tt11. ye11cm. ao!tdy 22 
8 aantalone,.~!'90. rather c;.carse. 

11cm' t-o sras .mt<J eoua 1n placoo 
OOQS.l.omeratto ct the bane t2 

? rJhale.-bluo to dark · 16 
6 'ttmeatottti.coi:are.~ cre1ned. in Z or 4 

1..,en 4 
5- Coo.l (Fu-leer bo4} • ol.ewt1on 4-GG tt. 1 
4 Sbale• 'bltteicln3~ 5 
5 n40tone. t hin beiHed 10 
2 Sba1e. tla1idy.oz 1tb&l.J candotono 6 
l Cmle.dazk to bl®- 16 

fho l~oot.ono nbove tho Forker Coal. ne.ober no. 6. of th 

ubcrve section. le u r,oocd in t.bc r1•er bluff ono and one--!l:ilt ctlce 

farther eao-t at lltl al t.itucle of about 499 feet . oho;t ln.,. on ~aettu:\rd 

x-10-e of tho o-\ra'ta bo n t hcefr point& of abaut so foot. 'l'hia 

limo-cto.ne b.Or 11011 attd ovoris ins onal.e outcrop Sn oovorcil places in 

lbo btllntdea ln the o-outh bo.lf of n c . 2. w. o a •• 1. 11 •• al 

an l lltude or abOut 464 reot 4bove oe:,, 10ve1. amt tboy are ell 

expoaod in tho nko o! a e\ream tn east halr- of nee . ~5, T ... 6 l1 .... 

? Gbale. blue to 4ark 
6 t :>tone.eoarae cralaed. in 3 to 5 

U.V•~o 4 
5 Obale. calcoreouo. dUk ~ 
4 :,,1 etono · 1 

6 

3 Jhalo dan 1 .. 2 
£ Coal t r u1r.er bed) . 1.va11on 46a ft-4! l 
1 :::bnlc,bl1.1-e. clqyey 2 6 

?ho otrnta at \hie s,lo.c.o n:ro uonap1<utoaoly ondu1C1t111,3. 

tu j3oc• the llcoato= bori~on dtpe l«r-1 ~ bOd of the o~ream., 
arld te:1 J:toda farther 09 or down the creok lt -rioea in \he bnnk 

~ or 8 teet abow th level r4 the unter. The up r sbGle eot:1bor 

at thlo plooc in oot ~ Uocdl"OUO Jotntc. a to 6 hlcbeo apart., wbicb 



bo.r:lz!»l ot t e 

atono tnnt 11ea abO-wo the u-pyer obAle .cez:iber of th lant oeet-100 1a 

e%l)oae4 in 01 the l.'AV-i~o tatther no..-tt1 between thlo plac-o and 

alect1ne* 1n aoctione 1.4. 23. 24. 26, and 2? f and a thick:ncaa 

of 2.5 feet d th1e aa..Autonc outero alo a etreao tn \be Ir.1 J..f,? 

.eo. 4. T .. /J ;.;. , • 11 • In tb mr. l/4 aec . 30 ot the 1J:1re 

totmahlp. n 6-inch ClC.1 bmld liea bctt:o thia OGMGWDO ood the an­

db.rl.Jitaa nhn1e bed~ and tanher dotm thia ravine t1w r'-'rko..._ c 1 and 

overly lna lic:,at uO ·arc Qpozed GI- ~ ttlc lun of a.bout 4 0 te-ot • 

Farther oaulh th!e =-r.1tve ®ecdotouo floruon ot--o,, t .Farker co:ll 

llea b:'ccdbtcly bO!le4tb the \lll over h uplunda en -int 

eek nnd t<-ca.thvt Uo end •outhWllrd an4 1a ex oocd n er th he ds of 

tho nvL"'tt? north tine\ ?Jort)I t of lat •• eek. 

l'lllo C stone to Uf10$0d 1n the uppeit J;Grt Of D!ckSbtll"S 

!Iilln ne r the ®Otb. boi:-dG~ cf tho QcadratJClc. I\ outcro e in 

Cilicei?l ~ .. !lla. n tc-a r:ile fartll.e.i- nnrth; an~ 1n Cordon .111a ana 

Cltly11ole £ill~ a. %a"J z:Jilee eouth of the q~le•• Thie oondatono 

la ~soei in th v o\ bnn ot ,abaob ntver llt Gt; "Tranoia11lll•• and 

unaerlies thO hil.1 ou vhich the tonn 1o btJilt. It al.co outcrop& 1n 

tho. hlllo north and "-81'.ft at !lt ,.-MraneJ.evtUc. tn ooota. '1•?~16 end 10,. 

Still fartbcr 00t:t:b a bed of oa-oive aan4ctone.correQpondins 
' 0 to that e.x~oo tl at St ...... r~elaY1lle. catcro~ 1n a continl.lOUn lodgo 

tor G dlotcnce "~ nearly one-fourth of n 1tile 1Q the ucot blink of 

aba.ob !U,ver, in he • 1, '4 ee.. l9f 'f . l • "• .1. U tt . • unoro it bas 

a thlctn a <Jt • thtm 40 f t. Tht. loue~ pnrt ot thia ledCo ie 

.ratllol' cOGrao ~atn~d. ~ 4:l<1 · 1c~eauo,, .in ln3era 1 to 6 feet 

lhiot. o · Of - lch aro caaapicuoutlly ero b1klded. 
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~-

In the uppo:tt _part tho oc.mtatonc to lcoa caeoivo. -o.nd ln 

pl.aoea lt bcoogeo d1atine~ly la:oinG-t~- Z-trnb CQOiWletJt to a 

horizon ot thio nandatonc uro •~t o::J.cd in an-eral other placea nl.01tB 

Che eaet <U'ld 110:th a14cG of t h.ta bill eaet or '-llenda.le, and tLO;, 

-1 

outcrop in f"w plAoeo tn tile h111e -.7.CIJt of All<tn4r;ilo, 1ft the onuth• -~ . 
est PM"t os the V.toc-ennea ~Ut.Ull'at-,el.O .. 

" dleUnc"t unco-J'l!o~ty 1n prem:nt at tho lmuo or ttto $Cd­

atO!'IO .- ln oox:e plnceo the oondatono roeto directly on the litleetono 

ovOl"'lyf.l'lg thO Park.er c•l and 1n oLer plnceo u \hiokneD!l ~ a ,f(!W 

to ~5 oi- ore feet of llhale tntenonos b.etr~o thin llr..(!otone 811d 

the b ea of the anndotone. In .t10 plc.cea Jn tho lllrdc qt1Gdraft6).e 

ta.rth-or north the b!ls4l p:1rt of the oand!ltone bod conaiattJ ot a coc­

clotler to lo icb pebbles ot ohlllo. l~ato.l:O end ao.ndutoae oecur in o 

cntrt.11: or c lcaroo:ub t,a,ndatono. nnd tn otho.t" plti0.-a a a--eam or· coal. 

4 to 6 lttchao tblct . ooeuz,1 .i=zctU.ately beneath tho ntmd~tono ~ 

a.bcve tbe nbnl«!• 

it tho lot:alib one• lt 011.e vent of ..,kt aoctt tho i>~•r 

00t1l and overblng liccate)ffl) are 11 u oeod in the \'le.et bal'lk of 11 

c.roc oouth of tho tn.lGOD rond t'1hCN thO f oll owiaa acct ton ~na oo.40; 

St..~tton of atnta expooed oiu,-bAU ctle tro t of Xlat ilOck 

? ~1e. aond7 2 
6 Ccmglo:Jt.rat . componed of bbletlof 

llmea\orie o.nd obal.o an4 u-on eont:U'e• 
,1c:ma 1n a mtr.tx ot eandotono 1 G 

5 te.gray. oaloal'COWJ s 
4 LJ.troot one• c oorae araitJ-ed • f oa 11U'4rotUJ. 

in 3 or 4 layer• 3 
a Shal~ black 1 6 
2 Coal fr-a.rter bed) 1 G 
1 3.bale . gJ:"Q.Y to &;irk :, G 

The ol\itde of tM coul tn tbto e-~»04t.lre 10 GbOu\ 486 t~,. 
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roaa tart.her dca, atrQaO the 11 ·stone llea at t level of tb ter. 

Thia llmoutone hOrizon o.bove th Pt!rker eo.:ll 1a G!,108ed in the bed 

of o otre(lQ in tho tm . 1/4 :lCC . 29. Y. 6 .... t. 11 tr •• Qt an lCVOtllon 

of o._aout 508 iect #m?e oee lO'vel. Uhoro tt di c ntl.!1 t~ the, 

eouth.. The Tarkcx- cool u:lB ao.td \o bavc teen etr1p od for local use 

in thin ,rteinit.)• seeo yeue aso. 

Co~J.>eG "'Ddi... ot.r:a ta nleo outor-op &l.o!J6 o ot1·0 ::: 1n tho 

E"" . J/4 c. 26• T.._ 5 ·•~ R. 11 11.t libero l1t:iHstono ta t nn &1t1tade 

or about 510 t 'I. Tb eucecn, ion ot tticae •trot i• atven be 1.o;i . 

Geotton ot otnta u poat:ld o.l.o!la a ntr · 1.n nee. 2u.;r. a n. 
n. u ~. 

:ceet 

5 Ltmealonc.cCMU'ee grni11ed.foasillfe::oae l 
Coal (Parter bOd l 1 
8n:-J.lc • r. • C la.ye, 4 
3andat~ne.th1n bed oa 13 

le.blutoh 15 

ndet lo;>g1D3 bel~ the level of th r~Tllle c03l 

cad t ,o ht o corren ond to the horlzr.m of tb:lt u p<>a04 at : t.Xl"4tl0ia­

\ttlle. OO~'t"O in mm r 1 DlJlcO alo~ the ~ YlneO 1n . tile ot 

3./n ot -i,. c. S2. T. 4 ••· { 12 ., tc:t lloSCbt of 18 I et. nn<i t,o a 

r:w«Seun lt1tu4e ol 5!?1 r t. Tb.lo mnd tono alao outcropo to • 

h~1ght o! 12 f , abov the tar or &tref.m in t 

!bO DO.S' ~ at.er~1 k."lonn expQauro ot_ the Fuker coal to the 

Rarttnrtll.e an4 : 1~ ... q dr&nalen 1o mar the 3'"" . cox-. occ. 141 T. 

5 :.. • • • 12. • • .... :ta At outcrops !n the ~:mt!.olde t t~ foot of the 



5 

' to 
4 
~ 

3 

G 
6 

~- out.croP t!c~ritcd ln tilt! forc~otna acction in 6 

allco ffllot mid ono u1l.e n.>rt!l a.i: the uj,joau;o dconri~cd in the pre• 

oc4ins .occti-m n..ffl! the oltitude of tho l!t:1e:.stone lndic-.atea n 

't'l.eotmu'4 :ioe of tlle o:tnta bc~ert tbrno _pl.aeon of ab:out 1a !eet. 

'?be- la.at oxposure i& 2 1/a cilC!) o.auth and 2 oilo -neot or tho out­

OI'Olf t1r ~ane:r coal 111mr .nat ttce.&.- bot tho level oE the coal to 

'47 Seet hlghel!' ~.!l 1t ls in th~ irtc~1ty Of not noca.. 

"rho lirzctone a.bovo the :i"aiitmr cOCll ia ceneral.l.y fQ0011• 

Uaroun. y-e11dill3 the o~teo 1.ioted ht tho table belo'.;l nt the 

100-nl. iti~n 1nd1<u1te<1 at the top of the Cevial"al colUt:D:>: 

Pooaila tr= the 11. aton& n~ th-o l'artar Cool. 

~ t '" 

Dcr't'flJa C1":lUllt\ 

Cbollctco ~a~n111GffUS 

Pr&ductt1a co?":l 

Fro<Juotuo l.,g· tlculatllB 

l'uatult?i •eolpun-atata 

~ 1uifo &plende??e 

!lhipldonella pceaoi 

Sptrlfcr c r. tua 

Sptrit :ritla tentue t74nolo 

X ,r 

X X :r. 
X .x :t 

1r 'V ... 
X X 

X 1.. 
,.,, -~ 

X 

]t X '!1' ... 
X X X 

X X 

-- ' 



-~ 
Pona11B ti-om the Lt· ettme above the .Parker Coal 

(Oontinue.d) 

E ifi sed . 36 i/2 mi . west i/2 t1i . s . of 
T 6, N . a. . ;1.1 ':I . at ilAt ttpgk ~Qlq;st,init 

Hustedic a offloni · 

Om:tpo&ita aubt111ta 

3 upllemuts earbomlrioe 

- X 

X 

X 

. The limestone l!iember in the exposure· at.1tl-ia-•ae-e••'-• 
R1tatt-»met•-r-1t1..,._ak~•4-..,.. .. 11& .. ~ ~t.18 the south bank of 

Jacoon Cr-0ek nnd o triwta:ry to this atroao in the 3E l/4 aec . 26 

T". 2 H. • a . 12 "J . and in the nection near ll.illett .• 1'urn1sh-Od the 

fol ~owina fossils: 

1>er-bya. crae.aa 
Chonotee verneutlianuo 
r roductus cf. cora 

rginirera s p~nd:ona 
Spirif or car.eratue · 
cticularia per~le.sa 

Amuococlia ~lcmccmvoxa 
CoupoDita arge ntoa 
!!ucula parva 
--saudo;icmot1e racliatfs 

Allerienia cootata 
Aota.r-tell a. vera 
- minerotrema g ray vill enein 
I.c,.xonet;a. ap. 
l!eekosptra pe-racuta. 

the 
Ovtalying/ 1.'he loaall3 ooQ{llolueratic eanda tone and separated 

tro.m it. by f e:;, i,nche:s toles 2 •f'eet of under -clay. ocoors a coal 

that bae be@ '1al.lef! tb.e. F{i)#ndeville bed. This c~ is beet developed 

in the sn. quarter cf the Surmer T.,undranglc, and farther sout-h. -nhere 

in plac-es it r ~mmee a t bicknetso of 3 or 4 feet. In t he northeast 

quarter of t h is quadrangle the horizon of the fttendaville coal 

appears to be .represented tw t~o t h i~ coolo separated b.y l to 3 fe$t 

ot ahllle. t?istrata be-tween the Friendsvill and Aldrich ooala.• A 
,-, ------- J ...._. 

c~al el'J.aft put do:t7ll to tbe Fr1endnv1lle aoal one mil~ eaot ot the 

Vt allage of' Friendoville penetrated the i'ollwing strata: 



C 1", t\1'1d t 1 ll 
Dondstone. and oandy ahal• 
Conl {P~teadeville bed) 

10 
::?6 

3 6 

'?!le cltitn-de of t he coal heze ia about 456 f'aet4 Tha­

-4ip Sa tonar4e the vea,. a"ut one toot 1tJ ten. oo that the coal 

cannot bo vorted In the vcni :ptirt of the ctnc QlJ occomtl ot the 

cater toll ovtng dottti tn tbat direct.ton. Ono-tom-th ollo south 

of ttia mne the ootil outcr-opo tn a hill a, an a1t1tado ot t\boul 
. 

4-M' tect and ia ovorlaln b3 28 feet of f.lQl)d.atone and ®rut: 1.ltAle .. 

The o.andstonc tom.ins tho procinent b111& 1n th& contrlll 

pUt cf t!ie south half of tbe quad1'&fl8le b&1ones to a horizon obou 

tho FrlendOVil o coal o.nd bolow the 18-incb ( 14riob} bad t. out• 

crops in th<t ea-t-cdnt:rnl part c:t the area. The· .r-eeiotant natln'O 

of tbta QDndl)tone 1&- reorofflliblc ror the pi-40-e-notton at t ne h1llo« 

probabl~ rel-~•aent1Da tho Frtcndovillo bed ie ea oaed to a r~•ine 

o.t an nl.tttudo o-t about 4?2 t'cct . Tho auceceaton o1 atrata at thto 

plMe to a.a tol.lotio: 

oection ot otrala in sec . ~~. i' . 2 ... a . 12 w. 
!'eet 

$andntone .arn1 to brovn 
Shale. black 
Coal 

. 

7 
11/?, 
1 l/2 

'-o/ 

~obably quil'nlent to tbone tn the eoutbl:u1ut p11r\ of the qoadrtlngle. 

a.ro expooo4 tn the vlc in1 ty ot .Ertdcepori . 
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h l e , ye .i th iro .. ston 'I 

co 3 

I a. l e , ·r y t blue 2 /2 
d tono , lJ i n de 1/2 

t hi n co 1 corr~ ...::on to r n • 0 uO t o l 
t • n ha 

,r,he lowest strata exposed consist of a feu feet of ray, sanii y shale 

to an altitude of 512 feet . ,r,he y elong to a level a ittle hi~her than the top 

of the hard ock ~n the l~st det~iled record ~iven obove of a drillin in 

section 5 of Boney Creek "ovmship . One and one-half miles south of this outcrop 

a bed of sands one 19 feet thick belonping to Ll horizon above ~he s ~ndy shale, 

is expos e in the south bank of the same creek to an altitude of 49? fe et . ..,he 

sands tone is yellowish g~~ y , co~rse and very micaceous, i n layers 1-1/ 2 to 4 feet 

thick, which dip south at a low an~le . A higher level of th ·s sandstone ledge 

was s ruck in seve al ater wells in · sect·on 29 of the s~me ownship at an alti-

ude of abou 504 feet . A some,hat hi~he horizon is t ought to be represented 

by a few feet of s,m y shale exposed nefJr t be north est corner of L..he Sot -' .. heast 

quarter of sec-'Jion 32 of the s fil'l e to mship to an alt· tude of 500 fee • 

k , hich d i p s ut .. rd a. a lo n -le . till .· r h OU h , 1 
0...L th to i t e top 0 t tone le e w noo t r d 

e e at ell t n l evation 0 out 5 4 f et . co -
nd n led - e s n ...,t o e li & n the SUI f ... c e i ho 
ha 0 ..,oc . 28 ·le --e ·t i xp ..... c 1 

... in.e , to xi t hei ·ht 4 f eat , i cl at i on f 
b it 8 e t . 
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t 



·tr t e o e lo tr· 

s .. l e , 

i h 1 /4 ec . 16 . r~ 
4 

h l e , i th . 
co 

iro· ston 
. 3 

l e , Ty 0 blue 2 1/2 

e 1/2 

t hin 00 1 corr, .on r n • 0 h t 10 1 
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In a '.'/ 11 a out i s . th of V e , in t _e 

1/4 s c. ~s, • 2 ., R. 13 ~., a coal, thou ht to corres)ond to the 

riendsv·11e bed , was e countered below a bed of sandsto e tan 

elevatio of 39 feet . 

iddle of the east 

n a ell at t e Froge 

e of ec . 0 t same to 

school ear the 

-foot 

oal obab t Fr i endsville bed , was found at a a titude of 430 

feet. T is co s erly ned one alf i e south of the vil-

_ag of inn, in th 1/4 sec. 1 . , R . 12 W., t e lo of 

aft is giv ow: 
Feet 

Soil and till . . .•••••••••..••••• ., .• 12 

Sand a tone • . . • • • • . . . . . . • • . • • • . . • • • • • 8 

Sha e .• •••. •..•... ••••.••.• ..•... •• 

C a , Fr'endsvi le bed •....•..••••• l 1/2-

In this regio the coal di to ar s t ... e west an a li . e 

to ·m s the 0 t 
' 

and l ie at a a titude of ab out 425 feet. The 

sa to e above the coa has been uarried at this plac for 1 cal 

se. 

coa s and ass oc i "ted shale be s b longing above 

t t . r c i sv·11 . sa to n te int e upper part of the 

etailed logs from secs. 7 and 0 , Br ·d e ort to s i , and out-

cro int e orth bank of a branc of 

of sec . 12 , T. S N. , R . 19 i . , a 

dia C eek , near t _e mi dle 

1 ·tu e of a out 500 fe t. 

cce s·o of trata t this place is as follows: 

Sect·o f strata near the middle of sec . 12 , 
T . 3 N . , R . 13 W. 

Shale , gra.y ..•.•• ., ••..••••••...••• . 
Co al •• •••• • • ••••. . . .•.• . • ••••..•• •• 
S a e, a.ark ••• •• •••••••....••••••• •. 
C-0 aJ. .. . . .. ......... •· • • • • •• • ••••••• • • • 

Feet 

1 
2 1/ 
1 

this 

One-fourth mile farther west this coal was fcrmer y mined on a small 

scale where ·t occurs at an altitude of 495 fee t. It has been en­

countered i n a number of water wells in this vicinity reac . i ng a 

max um elevation o 5? feet near the idle of the south side 

of sec . 6 , T. 3 N., R. 12 
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a qoarey 'fflltJ toroeJ.-1:, wo.rlled tu a caadatoM ted corre&pO!ldln '° 
the upper oandetooo alf!lbttr of tho f ar ogoins u1tetion. O_ut<>~ope of 

rocka .reprenontina a=e part of the acctton occur in a ntobor o.f 

placen 1n tllo flonkn of lb.to ~id.Ge 1n ucct iona z. 4 . s. and 9 ~ 

ths an=o tG.ilnJ)hlp .. 

bed of obzl~ oun48to:te., 2? to :S £eot thick. to ex­

pose<'! tor oe-,erol r«ta both north an4 eoutb· ~ the ciaon brldge 

over ~ creok en the north uide ot eoc. 16. T .. 4 n ••.• 1, .J •• 

t o Oil allita~ of 54~ toet . and t hlckru, ot D tuo't ot c olcf.laJt 

aandy am.lo le o:. cned 3bort diotance nonb ot the i44le o~ 

eac. 28 cf thl.n to.mebi to o alt1tnd• ot ~ O teeio 

.All tho otrau out.c~op 11\3 mmr the eat aide or the, 

F.ardtuvill quQdmnctc or t r. .1 , to oorl'O!Jpond \o t euata 

ly me abov t ho hor 1zt:1u o!' t he • erte?' am.\l ill tbn e t. t ern i:nrt 

of th~ &.rd!~t lll e n...--i? $td 1n tilt, -u-da q· :-a~le. T O tLln 

~e t h ifl bc4 u ~ooed 1n -.cce. 9 and 15,. T ... 5 :G ... .. lC • 'i'he 

«Hm4atono led bo•e tlda oo«1l tn the lent o ctlqn would cor.rcnpond 

to tho hisb,oot aondlstone ho~tzon expooed farther caat 1n nceo .. ~. 

• • 9. 10. 15., nnd 16 of tllo nt'.lCO t~p. and to tho 03:ldOtOJ)G 

~currtna belcr4 \ Aldrich conl tulher soatb in t t..e .... umier qo:ut­

ranale. 
' otvc :ttintnat-ed nl.lllOatone bolaoatn 

e1 ahor~ diotanc-c abov the ~ itinda-.illo coal to expot'Jcd olong tric, 

atretl!:B in tho ~ . 1/4 of aac . 569 T. 4 tt •• · r . 13 . • , to maxtmw:i 

lbialme~ of 20 t et "' On th♦ htl.l in the' 5 .. • 1/.S ol the . 

ee.cttoa a! t" of nnn4:Jtane. outcro.1i-'D to an cie-,ati@ ot 5i5 f ot. 

4114 ~ reaQJwd ln trell a\ :m olt1tudo ct ~ toet. A o~'Oh:lt 
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higher level oC lhf.o be-4 OCCQX'O tn ~ Bill. ODO mile •• , ot ~ 

latter loo lit)'. 

Ia the couUrJeat part of the -1utmel" q,uadranal,o. otrnto. 

. beloaaln& belet1 lbe Alrich· ooal a.re ex oned in o ntmtai- of ploceo 

uont -et Eon Creek ,:mere ~ oom.slot of 10 to l:a feet of Cn:l • 

atcmo., A 1e4ga of this oandotone 6 to 8 !r:ot \~it bas been 

qnontcd o.t a tew plaoea alona ti atream in the aout~ot qunrtor 

of acctlcn: 16• "to 2 n •• a .. 14 <'"! ~~ uha..-c it ie (lUlte bard• !1H 

oet,vre in ia,era 4 'lo 10 icchea l htet.. elem ttlia onndotf.»® thero 

1:J a lM!td o! bluioh ~e 07 1cea enndJ • abnlb 'Ohieh outcrops 1n thEt 

vt~totty of - oet Slllen he~ it lo wed Jn tbO mnutnetnre ot 

b~iok Bild ~11G. ell pol d0'3n Gt the brick plant penetrated~ 

feet of thts eb&le. 

!kmdstofJO te100S1&a bel0\7 the abD.lO ncer \'.'lest Oal ie 

es oecd in a noaber of pl® o caot of Little Donpu C' ... ck. in the 

e:outb-ea,,t quarter et sec. sa. ?. n n • ._J.t. 13 · ... ond tn the eo.o, 
haU of oec. 12 • llnd the !lOJ't!rl'.7COt po.rt of CCC • 1~ • T • 1 11 • • -'l.• 

11 t1.. ud al.Go outoro:PS :t.u-tbe• eaat iD the prom.nent hlllo .tn the 

ooutnconual part ot the ~ quadJ-angl:e. 

11$ tbo G'J . l/4 o!' oee. r.2. T ... au~ .. a. 15 •• a thin coal. 

eu fOJ'Qffly t10~kc4 by a dl"ltl neu the top of the bill at on 

( altitude of abOn, 0~4 feet ... i1le auc n oton of atntn u poae4 along 

a stream nt this pl.nee la ruJ tollono: 

8eetio~ o1 strata ex #aed in the :::J. l/4. sec. a2 

Stmu,ono a"ld eandy ahr.lle l.4 

Shalo l/4 

Cool l 

~I 
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[ a d 1/2 i_ e s~ o ... tn . l a cs - - e . 

l 1/4 ~·1e s s.nuth 

j 

a s i mil· _ su oc on -f- t a r e , J--e a .... t.:. t e r ~ . e al 

bei 498 .D t . T·o . .. il.., ·-rth ., s c.n 1/ . ., \ l ~-i- D .·U J·_, 
.... .. ,.. i co 1 i s Gtri :-- ~C C -~ lee 1 u ce 01 :r. .:-- ~:t. _, 1_ J"'lnc ·u L ibut .. ry 

to B n .,a cree i ec i T. 2 r • I 4 J t t--.n atio 

of 46 f e . I t " enoo nt r e i n ~7 \J _ .... n ...... _..._ ~L -

~n·, Q oi ·· o r._ , .l,.. •. J,.! · a a~ --, 
, r<:' "' - - - - - - - - - - - - ,1 

1ton , h· 
' 

":') ~t . < 11 80-- ed 2 1/ J 

t ..., , 1an n t d- 14 

Q'1<"} 1 i n -- - - - - - 9 

Li . e ·: .. t .,, , -OSoilifero .j - - - - - - - - 2 

CO 'l l ( .A dric bed ) - - - - - - - - - - - 1 1/2 

Tn .., co 1 i h ~ re . oing secti n lr a . elev~ ion OI 458 f eet 

.... n 1 i s t ) e i ra.1 ..,n t o -f t_ q co&.l i t eeoti n r e ious l des-

rib I t ~ter ~ell i t he o~t h l f of sect ion 16 , T. , 

l e 1 4 . . it ~ a n e c 44 fe t a ltit d e . .e t o:.. 

ore k l t .e 1 0 t oorder t s n r q11 ctr ngle, t i s co 1 

· r t . 0 .S c t i cn° , r,, an ; 20 ., 

T. N ., R . 14 Te e neral d i 0 coa l ·in t i· r e i on is 

t \ SE;t t t .. av r r t 0 ab 1t 1 2 feet to t he ?Lile. 

I t c,;. lSG r i s $0 th ar so - s r · ~ i ' 1 y • A t l rri o ..; t a 11 of 

tL lee .li t i ., s. i n t .is re o .:,S ' lif..,rou li .estone to 2 1 /2 

f .... t t ick 0 C _·s fe i nch bo r t } .., co 1. 'I1h e .o:re CO · .. on 

fo irni ls fot .n i n th i ·1 · . eston,., a 
follo in. 

if. r u 1 t;r liti o s .r , t1e 
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e · t oide o_· 0ecti n 10 ,- t ·a r altitu a of 455 feet . Farther north-

s t , .:. n t e NE 1/4 o· sec . ,,,. 
0 t· 0 Su .~ ,J tomuhi it was for 0 r l y iJ j V , 

etri ) ,i a eleY tion of 4 5 feet , an ·, in t e s 1/4 of section 

3 , T. rz. i ., R • . • it alGo cu~ at bout t 3 s ~ e a1t·tu e. 

Int west ank o a a ea~ n ar th riddle o sec . _4, T. 3 N., 

R. 14 ,. . tl e follo in str t & r:'.) exposed : 

Seo i n of etra t ".: osed i n the· e c bank o :.... c r e ek ne r 
mi c 1 O f Se C • r· ,_ • 

Sb · ', , bl'"'o ... , . a~.in ted 1 

~r~ ~ - - - - - - - - - - - - - - 4 

Li e ._:; ton , h· ea . ed 

, o_~ Gc.nd s e, l a . in' t d - -

i 

Li . e s to ~, -OD ilifero 0 - -

Co r. 1 ( bed) - -

2 1/2 

14 

9 

2 

1 1/2 

Tne co 1 i 

dric 

.t r e oin secti on 1'" a u elev '"' ion oi 4 8 f eet 

an i s t· ei:. i ral nt o f' fj . coal i t aeoti n .. r e · iot)sl des-

rib I ,:rnll i t he sot t 11. f of section 16, T. 

. 14 it ~ r, e C t -J 449 fe t c:. ltit d e . ~e t of D ) ;;j 

creek l t e rder 0 t s n r l1 d r gle, t b is co l 

r ises to 47 ·' f e9t n.., t r e t sici 0 s c t i ~nn 
. ' l ~, , and 20 , 

T. N . I R. 14 T e ~eneral di 0 .c• _e coal ·ir.. t .. i 6 re ion is 

t vet t t .. ;:., av r , ) r t 0 ab 1t 1 2 feet to t he rtile. 

I t u sG i ~s so · th ar so ~s r · ~i · ly . At l io J t a ll of 

t 1, . .. loc li t i .. s i n t . i regi o os · 11fero 1s li estore to 2 l / 2 

fe ..., t t .. ick fe v i nch bo e t } co 1 . 'l' .. . . ere co ; on 

fo usils fot .n in thi ·1 . e s to ..., a 
f ollo in . 

1 s' li tic s .r0 t e 
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Fossils from the limestone above th:i coal. 

Lophophyllum profundum 

Zeaorinus ap 

Rhombopora lepidodendroidas 

Derbya orassa 

. Chonetes gr_anulifer 

Chonetas verneuilianua 

Produotua oora 

Produotua oostatus 

Productus nebraekensia 

Produotue eemireticulatua 

Puatula punetatus 

Marginifera murio tus 

Rhipidomella peoosi 

Pu nax uta 

8pirifer.oe.meratua 

Bpiriferina kentuokyensis 

Reticularia perple_xa 

Ambooelia planioomrexa. 

I[uatedia mormoni 

C~ta argentea 

.kiQJH.Q eoten oooidentale 

Allorisma subcuneata 

Euphemus .. oa.rbc;marious 

Petallostiu..m· montfortianum 

Straparollus catilloidea 

(g~thooeraa rushenae 
~haerodema primogen1a 

--1 
N 1/4 SE l//;f­
Seo.32 Seo.11 
T.3 N T.2 r . 
R.13ij R.14W. 

X 

s 

X 

X 

l 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

Nt:r l /4 
Sso.31 
T.3 N. 
Il.15 W 

X 

X 

X 

X 

X 

X 

X 

X. 

X 

X 

X 

X 

X 

X 

X 

NE 1/4 
Seo.20 
T. 2 N 
R.14 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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Along the wagon road near the middle of the east side of sec. 

20, T. 3 N. R. 1 14 • are expo~ed the following otrata belonging 

above the horizon of the Alrich Coal. 

Seotion of strata, near middle of east aide of 
sea. ao. 

Feet 
Sandstone, ~icaoeous, ooarae ~ - - - - - 6 

Shale, olive brown to ~hocolate color • 

ticestona, white, hard, with rough sur­
faces, in layers 3 to 6 inches thick­
(altitude 276 fee~) 

9 

2 1/2 

Shale, blue, plaatio - - - - - - - - - - 0 

Sandstone, gray - - - - - - 1 

In the banks of Bonpas creek between the southeast corner of 
~. ✓~ 

section B, and the south side O- seotlon 28, T. 3 N., R.14 w1 ~e ~ -

following auooeasion of strata the middle part of the section eor• 

responding to shose of the seotion last described, the youngest out­

cropping farthest north and suocessively 9lder rooks are encountered 

to,vards the sou th. 

Section of strata exposed alon~ BCnpa~reek between 
seotions 8 and 28, T. 3 N., R.-14 • • 

Shale, gray, ~andy - - - - - - - - - - 26 

Sandstone, gray, coarse, mioaceous - - - - 13 

Shale, olive bro n to onooolate colored- - 10 

Shale, gray asd black - - - - - - - - - -- 9 

Limeotone, gr·y, hard,with rou~h aurfaces­

Shal~, blue - - - - - - - - - - - - - - -­

Sandstone, gray, micaceoua - - - -

2 1/2 

5 1/2 

ll 

Strata equivalent to so~e part of the seotion last described are 

exposed in many plaoee in the banks and branches .of a tributary of 
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bonpasoreek, 2 1/2 miles f rther east. In the east bank of a creek 

near the middle of the north side of section 26., T. 3 N . ., R. 14 W. 

there are·expoaed the roeks desQribsd below: 

8eotion of atra ta nea,r the middle of north side of 
aeo. 2G. 

Sandstone, gray to yello.ish-broi:,n., mi oaoeot..1--8 - - - -
Shale, olive bro'1?1 to ohocol" te cclored - - - .... -
Shale, dark, oaioareolila, ·vi th several fossils - -
Sha.le~ gray to blaok., laminat,ed -· .... - - -

13 ft. 

10 

l 

4 1/2 

Ths calcareous a11ale member in the above section furnished 

the fossils: 

Lophophyllum profundum., 
Derbya craaea 
Chor etiea glaber 
Chonetas variolata 
Productus cora 
Produotue oostatus 
farginifera muricata 

Yarginifera splendens? 
Rhipidomella peoosi 
Pugnax uta, 
Spirifer oameratus 
Retioularia perplexa 
Ambocoelia planooonvexa 
Hustedia mormo1711., 
Composi ta ar ;en tea 
Olinopiatha radiata 
~llastriata? 

pecte-n oooidentalia, 
Avi culopecten- ep., 
AStartalle vera 
Phanerotrema rayv:hllenaie, 
Euphex:r.us aarbonariua 
Orthoceraa ruahense 

one-fourth mile farther do~n the creek from the locality ?ast 

dea<aribed., there is an outcrop of 2 to 3 feet of gray limestone -:.vi th 

rough surfaces, in layers 4 to 7 inches thick, hich oorreaponda to 

the limeatone (3rd member) ef the saotion described above in section 

20. Considerable quantities of thi3 limestone are aaid to have been&\ 

burnaa for lime by the early aettlera in this region. Rocks rep-
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resenting t _e lo. er tra to& cle~or!bed i.n the fc,regoing seotion_, 

t&gathor ~1th sandston~ anct shale, belonging a little lo er in th 

McLeansboro formation outcrop in many plaoea farther doRn Bonpas 

creek an~ its iribut ri~a in sections 33, 341 and 35, T, 3 N., Ri 

14 • Strat& A>f ooxresponding age a:re al;30 xpoaed along the 

branohes of Little Bonpas creak in eeotions 30, il and 52 of T. 

3 N., R.13 W. Tb reater elevation of the aurfaoa of the region 

makes possible the exposure of strata belongin. above the hori30n 

of the limestone above described in a number of placss in the north 

half of th.e northv:eat quarter of the Sun~n r quadr<ir.:ngle. These oon­

ai9t of e, ndy eh le ever le.in by a co rse · gr ined a ndstone. This 

bed of rather ooar~e, yellowish-f ray oanctstone outcr$ps in th3 brmoh 

of BUg&hoo 01reek, nsa11 the middle cf thri south ijid~ of seo . 34., T. 

4 N., r. .14 re;, and along th-., road one arJ.-i Ol°!e'!"'-halt' miles farther east, 

near Pr irif.rton Chapal whe~ led e 6 f eat thiok is exposeJ. to aR 

elevation of 505 fe et. The log oi a water ell at the honee near 

this exp(sure ahowa the following euooession of strata: 

Log of water well lies a short diatanoe saat 
of Prairieton Bha_Jel. 

Till 1 sandy antl pebbly - - - - - - - - -

San~ston ., coarse, ~icaoeous - - - - - - -

Shale, bluish 1 sundy - - ~ - - - -

Limestona, hard - -

Sandsto~e, gray - - - -

- -

10 

40 

- - - ~o 
... - - - - 5-5 

- - - - .... _ 15 

A.thickness of 15 faet of sun sto~e oorreapondir!e to the 

upper sandstone in the foregoing section was encountered above a 

blue shale in a ~ter well in the N 1/4, aeo . 32, T. 4 N., R.14 

at an al ti tutia of 528 fest. Rocks balcnbing below the horizon of 

thit;l aandetor.1e outcrop along the head:Natera of BOn aa Creek south 



74 • 

of Claremont, where a bed of ;_,.t:t-Y mi caoeous sandetone and sandy 

shale., di:p;_1ine tewards th aouth, is ~x)0 a ed to an altitude of about 

600 faet. stra.t. :r.e_pr-esentine t'he same gsneral po1,tion of the sec­

tion outcrop farth.~T . ea.st in the vioin.i ty of Hadley . Near the mid-
. /3) 

dle of thee et ~1d~ of s@ation e, T. 3 N.; R.f5 w. , 12 feet o 

sandstone is e posed;to ap altitud cf 473 feet; and near the SE 

corner of sco. l, T. 7 •J 
0 l''il •·,. R.14 , a thickness of 4 to 8 feet of 

shale outorops both north n.nd aot-:.th of the railro"'.d to a.11 olevation 

of 491 feet. In u Qut along the railroad a short distar.ce north of 

the middle of th-e ·south aide ·or ths same section the follo --y ing 

strata are exposed abov$ an elevaticn of :22 feet •. 

S-sation ·o .. strat · in out along rail1·oad. in 
See. l~i- T. 3 E./, f ... 14 W. 

Clay, loeos~lika - - 9l" - - - - - - - -.-- 6 

Till, b o·m, p.epbly and sandy - - - - - l 1/2 

San·istono, b:ro··m, mioaoaoua - -- - - - - - - 16 

About 1/8 mile aouthwo ot of the exposure in -th© railroad cut , a 

thicknees of 17 f.e· . t o~ ooaraa, ni oaceous s~ndsto,ns outo·rops along 

the wagon read. · A Jmall quarry haa b .en · opened in the· BD.n,latone in 

the N 1/4, aed •. 12 of ·tbe sm1M1 _townahip wrrere a ledge 8 .feet thi ck 

is at present expos ~d. In water ella in this vi01nity this sand• 

atone is ericount@rad at an elevation of 519 ·feet. 

Farther ecuth the gradient of BOnpe.s Creek ie s:·teep r than· the 

southward ip of the strata so tt.at suecessively lciia:r s:rata a_pp r 
' i n the banks of the oreek in & soutiin-1ard ~ireot-ion. 't'!here ~he 

~agon rond orossaa BOLpas oieek near thG SW corner of -ec . 9, T. 3 N., 

R.14 ,., a bed of aandy ahale 25 feet thiok is expoeeu in tbe east 

bank to an altitude of 491 feet , and ~. ·.,hioknesa of lS feet ap 1) fH:1re 
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in the v1et ba k to an elevation of 487 feet . Beds of ahal3 and 

sandGton~ eq1.1ivi1:1. nt to th:, abcve outcrop in nu!!!e:-ouu ?laces o.~ong 

rJonp~ a o·:-ee·k and its t;ributaries fer o. distanoo of 3 ~ilea below 

the last e~:)osu .. . . 

·ear the southeast oornar of eea. 171 T. 5 li., R.14 . 18 

fa.et of aan(la·tone is exposed o.bov·e \'."., ..,eet oi shale., to an elevation 

of 499 feet; an~ in tha opposite (west) bank of the creek, a ladge 

of ir..icacaou3 sundstono a.J.1 Jar~ for a distaoe of 8 rods to a reaximu.m 

h ig~t of ii f9et. 

/ 
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V Strat igmpey ~ wt-f icU.l Depoait:e 

:i :?2&11t1e of unconnolidated -material uelcmging to the iuarter• 

nary a3stc::i co1ters the Pennsylvanian roe-kB over almo5t all of thiB 

re.gion to Ii\ thtckneaJa vaeyt,ng tr~ o few teat -0vcr tbe h i gher hills 

t-o more tl:!,an 100 feet over part-a ~f' the laraer vnlle,a . The average 

thicknon& ot tbecc deposits in 205 water trel a that »&netratcd to 

ha.rd rock in this area. 1& about 18 f~et~ The3 eonsist ~f glacial 

drift or till . int~rglacial Goile ; glaci.o ... fluvial bedo of sand and 

gravel. an4 loeoo belonging to the ~lciatooene seriea; and of r~cent 

Al .. uvium,. aand duncu. n.oila and .o·.1amp deJ,,Onits .. 

Ple13tocene seriea 

Dl!!erentia~ion Qf the depoat~s 

Durt~ tte long inte.rval bntwe~n the de~~siti~n of tne 

youngest -of tao ! e"l:'1.aylvani® roc1.c.s in t.hia. rezion and the laying 

dQl'tn oi' t he overl;} ir.t'; glac tat tills,. the area .ins a. land aarfac-e 

subjected to the action of 1enthcring and erooion. ~uring tnis 

ti.Jtte a nnntle of residual t1:1terial and ~oll aocwtulated. o~er the 

greater portion of the uplanda and beds of nlluviwn ,ere de~osite4 

al.eng the l.a.r£cr stream. 

In some plac~e remnants. of the nld ooil and residual clay 

an~ sand and alluv1u~ or pre-rleistocena or _pr~goc~rterna.ry ~e are -
doubtlesa preoent beneAt h tho glaci~l till. f~r such depostto have 

been found in a fe~ of the water wolla in thQ Bardinville qu::idrangie. 

A 71-foot ell near the middle of the , • 1/4 t1cc .. 20, T. 4 n .. , ll . 12 

':I •• obtains water from tl gravel t.od i • :ed.iately above ht1rd rock Which 

may represent$ ~re Ploiatocenc otream depooit o the loG of another 
. 1 
well put down near the rri . cor aec. 30,. T. , n ... n .. l2 71 . 1 obtains 
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11ater from a gravol bed imr:iediately above ~ roe~ which may X'epl'eoent 

a prc- ..._~~eue a-tre:ru deposit. The 103 of another' uell put d OllD 

ne~r the Erl . cor. sEQ. ~o.. T. 5 n.,, 't. 14, w . .. ind1c-ateo the presence 

ot a coil korizon beneath l111no1an t11:, ao shown tel00. 

Log of well near the Ilil . cot-. seo .. ~o .. T. 5 rr_.,,. :t. 14 • 

4. Cla.y pebbly 

3. Uuck,black 

2. Cl~y. pebbly 

1. ~ndstone 

prcnents a pre-Illin~ian ooil zone . 

18 

l 

l 

l 

Tho pebbly clay of member No.2 

ma.., indicate c. remnant o! a tilt sheet earlier tban the- Illlnotan 

Ql" it 1!laJ; be r1.;alda l -;,:ntorial . 0~ an al1.U1ria.l dC,1;10Git 7.3.id de.ran . 

by a pre- IllinoiaP atronm. 

Tho log o:r_ ruwt..~c:!r 71ell near U e :,ortht.'t:l.tlt c o:i:-ncr of acc.-­

tion 21 of the aame tov.'leltip shews a .aimiltu' 3oil ho.•izon b~loo tJ'o-...c 

Illinoian till .. 

Log or ':7ell near the ?m . cor. sec. 21. T. 5 :'., n . 1( -: • 

c~.aa.ndy 

C \ny ~ pebbly 1 ( hnrd pan) 

ruok1 black 

4 

15 

6 

Eenidea the pre-Illinolan aoil zone. the ~1e1stoeene de­

posits roeogciz~4 in tbo quadrangles aN tho Illlnoian gla.cial drU"t~ 

which i~ present over ol:coot the entire area; the 3nngat!on 0011 . 

whieh ha.a been penetr ted inn nu.mter of vate~ ells in the quadraf.lglea; 

loesn which fQr=, a thin blank$t over the dtt!t in the more hilq 

parts ot th~ re.gion and 1a tho.U{)l J to be moetly of IO':'Jall age; and 

re?Bnants ot terrace d~pooita ot sand and gravel over the flood plains 



01 the :tmbarraea nnd 'Jabash ~ive~o ~bich rc»resent glaeio flovial. 

depositn of .l isconsin age . 

lllinoiaa Drif't 

DigtrJbutJ..on.- !:iaeh \he greater Porti0:n of the r 1~1atoeene 

depoaito in this region c~notota of glacial drift of lllinoian age , 

and, -e:xc pt ·;she:rc ~ ?3<r11ed by more recent erosion. t hio drift is 

preoont over th-e entire eurfn-ee of the q;1ad.rangloe. 'l'be ur;per our-

face 1>f this d.rift 1& mo-re or leoo ir-re&uar • cut no11h€re in this 

i-egion are morai.nal faatu:ren de-velojed . The pra.-.Illinoian surtooe 

upon VJhich the drift i.Tae s!).n?ad ffllt.1 n-loo quite uiieven nud hence tb.e 

tbieknssu of too !ll1no1cn drift as far from uniform. It i c thickest 

ever t~ ~ain lil'le$ o! pre~11·1noi:m ~rainaso nhlch ccrrearond 

1n genersl to the preocnt valle~s ot the Maoosh und illabnrraas ~1vera 

nnd their lo.re.er tr ituta.riqs .. 

A ~-faot -nell put domi not f&r frc,n the ~eccnt channel 

~k • near the LJ.idtl te of sec . lG. -r . 6 Ii . . ~ . 13 ·,7 . • pens--
? -
' tratod recent all.uvluc. fo x- 42 f eet O.!td reached hnrd rock at a depth 

1 of 112 :teet. In r-ut tins down a ne 11 in the mT". 1/ 4 oee ~ 10. T. 4 
- .___,) 

R., a .. 12 7 . 0 a thicknes.3 o-f n..or~ than 10.C feet ot ~lc intoaone de,,.. 

puoite~ mostly Illino1£Ul drlft , wan penetratQd, an4 a drilli ng for 

11 th.. ~ 1" I'S .,~ • .... '"l l"' .• , - \., d d k o . near ..,. 1-1.n . oor • tieo . ~, "'. ,.. .4 ... . . .. - .• -. .r<?ao~e .1ar roe 

at 111 feet. In :all these t:ello the lllinoian drift riakes up the 

lnrger portlon oZ thn ~l ei~tooeoo !nlltertnla. 

A ooll put do:tlr' on the flood Dln1n of t:uddy Creek_. at 

Sumner~ iJ8netrnted 50 fe-:?t of ~eistoeene material hno-stly Ill1no1an 

till°) beforo rc,:1cb1ll8 b0d roek. Another :,ell near the mtddle &f the 

Creek. reached bard i-oc.k at a depth of 54 feet .. A '7ell in tb-e val t ey 



o£ Ci-m,f1sh Creek in the 11B 1/4 of aec. ? • T. l. N •• R .. 15 J • • .pm.med 

thl"OUgh 40 feet of lllinolan till. . vell 1/2 t2il.e s-outh of Dridge­

port 1n the valley of Indian Creek. penetrated 90 feet of "?l.e1st.ooone 

deposits. mostly Illinoian till before reaching """ennnylvanum rookn; 

a."14 -rrells in the loner course of the v:itloy tJf :aonpo.a Creok 1n the­

~toka quadrangle,. are -said to penetrate a tbickncan of 150 feet 

of Pleistocene de:>o.&ito., the great-er port.Loa of uhic"1 ts probably 

Illinntan till . 

Cve-r the higher uplands of tbe Birdo quadrangle. and on the 

bille near the eaat side of the northeaot quart~r of tbe .ilardinville 

ar-ea. and over tho ro gber pa.rto of 'the souttr:reot qoartor. the lll1noicm 

drUt !a ccnparativ.ely thin . An exposure n-oar the middle ~f oec. 17,_ 

T. 6 n ... ::1 . 12 -, •~ sbous only th:rce foet of dri!t e,bDve a ledge 

of oandsto:oc, and .ln the Sil. 1/4\J sec .. 27. T. 5 u., n .. 14 w.,. are 

only five feet 0£ lllinoicni till above ma outcropping ledf'l8 of bard r ock. 

Exposlll'es ehow1ns the entf.re tbiekneoa of the Illinoinn drirt in the 

Hardtnvillo quadrangle ore not ct"filJmOil aa the streW!lf.J have in only a 

few pl.nae:, eut ttntiraly through the Fl.eiatooene beds. but in the Eirdo 

areo such ex17oaurc-o ar-e muoh ·more frequent •. 

On the h1lle in the centra1 portion of the Gumner quadrangle . 

tbe Illinoian till io lesa than 10 feet thick. 

The n11no1on till 1n thin region eons1sts of nn intimate 

mixture of olB}' • aand., pebbleaa and a ffr.l ssll boundero ot many kinda 

of ;rock. "'7bo.re pn-tially ooathered 1to oolor varies .from yellotrlall­

gray to light brown. but in the deeper, um1eathcred portians it is 

bluieh g~o.y . The elay and sand compria1.ug the ::min body of the till 

ttero prolnbly derived for t he coat part from local. bede of .t..c.t.,eaneboro 

sbal~ and aondotone Which ba~ been deep~ diaintegrated before th.e 
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?Uino1nn lee sheet movod.ove.r the region .. 

The coaro.or constituents of tho till. the pebblea and boulders. 

conuiat in p.1rt of c.ryato.llbro roek transported b:: tu\! ice aheot trom 

w:eos far to the north and northeast ot the quadrangles; and_. in part.-

of pebbleG of ohe:rt ► SQ.Ildy obalet iron concret.iona. and occO:Bional. 

fragments of limestone ·of sedimentary origin that r,ere carried a much 

shorter distance. ?be boulders oi tgneoue rock a.re f ct1 • mootly pltlk 

granites and creen atcme.a. leo::• thnn tvo teet in d1t:unett1tr. ::any pebbl.etJ 

l.ean tbnn l inch in diameter ere picked o.ut ot th&' dri.!t a.t a number 

o~ localities tor the ~urpose of finding what ratio thone of tlodi.mn• 

tary. and so probably of locel o~iaint bore to thoe~ o£ ifinaoua origin. 

The reoolts ore auami in tae fol.lo:;.w~ t=lblc. 

Table ob.wins the relatiY& nlllll~e:r of peb·01ca ~ d U'ferent 
kinds ot r~l:: .irom th~ !lliu.oian till 

K a! 1 .. oek Hear oid- :t'ee.: ::iid .. .;: l., ~ ....., 4 
4le of dle of 5. sec--30 SQc.25.. 
aeo .9;!-- aldc 9-f ? • .: ll •• ... . 3!: •• 
s n •• a .. sec. 4., T. :a. 13 tJ . 3.14 '1 - ' 1ft ~ • ( r: ;r, ·¥4 ? i 

no. of no. ~ !To. -o no-.. of 
pebbles l)Cl.~lco .;tCbbles pebblee 

Rranite 5 10 0 !:?:3 

SChist a 1 a 
Q.uart-z (cryatnl• 

11ne} 28 8 15 35 

Quartzite 51 29 26 45 

Chert 178 87 97 1.1.6 

Sandy shille l? 46 15 3? 

Iron concret iono 212 8 :a 1p 494 1GB 16? ~a 
The predom..1.nn.nce o1. the ncdicentcu-:; ..:.utcerial tn th~ pcbbl.e-a 

0£ the drift in this region wiU be eoen rrea the a't,0ve tnLlo in nhich 

83 par oent of tbe pebblca taken trom th~ first locnlity; 15 pe~ eei,t 
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of those from the necond; ?O per cent ot thone trom the third, and 

74 per -cent of those frozn the .tourtb t1ere of chert, snndy ab.ale. or 

iron conc:ret.iona that might have been derived from local ?ennoyl• 

vanian beds . 

Within tho Illinoian till there oceur zones of gloolo­

fluvtal sand and gravel that uere sorted ~ut from the till and de­

posited as frontal aprong or along the cbannola or etreamB that 

1'lo-aed out from the front of the ice sheet during a tet1.perary re­

treot. At different levels aandy zones in the drift have been 

firmly cecented vith e-alcium carbonate deposited fro_m perc&lat1ns 

water. fheee a.re knovn:, by drillers of ~nter wello aa "cementa 

or •cement roek0 and are aaid to require blaotin~ !n di.gglng through 

them. An -exposure ohou1ns such cemented bands may be aeen in the 

ueet bank of Honey Creek in the SE . l/4 aeo. 3 0_, T . 6 Y •• n. 12 ti . 

Section exposed in the oost bank of Honey Creok, 
eec. so. T. 6 n •• R. 12 u. 

3. '?ill, ooney vi th pebbles.. red 12 

2 .. Till, sandy . n1th pebbleo. yellowioh to 
bromi. SCl!lenhat ceoented with calciua 
cBrbona.te 1 1/2 ~ 2 1/2 

1 . Till, sandy and po.bb].y, dark gray tO-
blue, uith several bQnds firmly cemented 
nith oalc1Ul!l carbonate (e.emtnt rock) 9 

A rep;-esentat1ve oeetion ot the Pleistocene depos1te to expoaod tn 

the nest bank of Bonpas Creek, in the SE ._ 1/4. seo. 1'1, T. 3 11 ... 

R.- 14 W. as ah0-mt bel0t1: 

Section of etrotn in west bank of Bonpas Creek, 
sec. 17. 

C 1o.y, loeaa•like 

r111.yell-001oh-llrcmn,~1th pebbles 
(Illinoian) 

Snndstono . m1cacooua 

4 l/2 

16 

13 
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Another good section of till is exposed for several rods 

above and belo Yeager ford in the east bank of North ork 0£ Fmbarrasa 

Biv r , in the SW . 1/4 sec. 33 , T. 6 •• .. 14 ' ... as sho belo: 

Section in east bank of North Fork at ~eager ford 

3. Clay , Loess-like , yello ish bro n , some hat 
andy 6 6 

2 . 'Till . pebbles numerous . yell i ~h brown._ 
cemented bands in the lo er rt 14 

1. Till, pebbles numerous. bluish , hard. much 
cemente4 12 

The total thickness and the relations of the Illiooian 

till at different place-a in the area are shown in the logs of the 

follo ing ells: 

Log of well ne r middle of sec. 28, T. a ., R. 13 • 
Thickness Depth 

eet 
Clay~loess-like. itb ocoa ional small pebbles~ 6 

Till~ sandy, 1th nu erous pebbles, and showing 
c mente~ bands in lo er part. 20 

Clay,bluish gray~ pebbly 2 6 

ShaJ..e , bluiah 8 

Log of ell near .SE. cor, 

Clay and till 

Till,blui h. sray.pebbly,(hardp nor cement 
rockJ 

Sandstone_gray 
29 

8 

Log of ell near center pf s~ct 3i, T .6 N., • 13 

7 Clay and till 

Till , pebbly (hardpan) 

Quicksand 

Thigkne s 
Feet 

13 

l? 

5 

• 

29 
32 

40 

Depth 
~ 

12 

41 
49 

Depth 
Fee.t 

13 

30 

35 

6 

6 
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Log _of 11 near SE cor, ee,c4 18# T. 4 
Thickness 

Feet 
'Till., pebbly, yello iah gray abov ,_ becoming -

bluish bel · 24 
Sand 5 
Sandstone 1 

.,Log .of ell near northeast cor. s-ec. 
( 

~ill~ pebbly,.yello 

Gravel and sand 

Til1, sandy and pebbly 

Sand and gravel 

Till, sandy and pebbly 

Till, with streaks of gravel and sand 

Shale,gray,micaeeous 

sec .. §, T . 2 N • .• 

Clay.loe a-like. fe or no pebbles 

Till, pebbly ( Il11no1an) 

Sha1e 

Log of well in SE . 1/4 sec. 28 

Clay .,.loess-lik 

Till,- blue,.pabbly,, (lllinoian) 

Sandst-one 

11, T. 6 N ... 
i'h ic kne ss 

Feet 
15 

5 

5 

5 

70 

15 

4 

11 

6 

Thickmss 

4 

35' 

l 

R. 

·nepth 
Feet 

24 · 
29 
30 

13 • 
Depth 
Feet 

15 

20 

25 

-30 

~5 

105 

120 

Depth 
Feet 

4 

15 

20 

Depth 
Feet -

4 

39 

40 
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Till . pebbly (Illinoian) 

$an4 

14 

b!?.1 
2 6 

16 6 

l? 

J:m,y of the ahall011 wat-cr uello penetrate a bed of sand or gravel 

1n tho till .. 1 to l.O or more feet thick. trom vhich the,y obtain 

the n.ater • .!!any of theae sand beds a.r-e small pockets. but some 
<:ff--

of them appear to extend for conoiderable distances . Ol.der Vall.ey 

filltna: On~ ot the conspicuouo topographic features of this 

region ts the broad noarly flat bottoms of the smaller na \'tell 

as of the larger streal!l valleys. The material of thie filling 

in the ocaller valleys is chiefly s lnciol. till. but occasional 

oand3 la.yero. and m.oro rarely band.a of gravel are present~ In the 

filling of the larger valle;ys _. glacial till ocouro in the louer 

part, and 83:ld and gravel make up a muoh larger proportion of the 

fluv1ol depooit. The min tilnc of t h is great ai:ul utennive valley 

filling in this region t1aa during tho lllino1an al.Bcial stage. ao 

is indioat-e-d by the fact that 1n some plAc-eolthcoe deposits are 

covered with a thickness of oeveral feet of loeas • and in soma 

pla~cs n part ot the ti11 of the valley filling had been recovcd 

by the otresms prior to the deposition of the loeso , and n de1:,ooit 

or typical yellow fcsoilUeroua lomJ.n loeao,, overlain ey the 

y ooneer more vtdespresd broun loese, ha& been d-eposi tcd over the 

top and up1,"8r part of the terrace elope. An exposure nbowtng 

such a relation of loesa to the terr ac-e slope oc.curs in the 

SB 1/4, see . 24~ T. 4 N •• a. 12 7 . and in ~ther places in the 

Birds quadrangle. 

Although the main part of the filling of tho valleys 

took place during Illino1nn time. the largor valleys received 
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glacio t'luvia.l deposits o:l Bo.t'Jd and gravel during t.he 7:isconoin 

glacial etote and ndditiono of loeos, and deposits of tluvial silts 

adjacent to the str.eom channels have been mado in later Pleistocene 

and aecent time. 

S!l.ugamon Soil 

Ro expoourep of sanaamon aoil are knOVID in the quad­

.rangles·but thto zo.ne has been encountered in a nucber of water 

wells in the area. Th.is old soil consistn of dar-k carb011aeeoua 

clcq which often containa numeroue frngm.cnta of ~ood. It ia 

usually encountered at depths from 10 to 18 feet and is often 

directly overlain by sand.- but in ooce- places by clay. It uaa 

developed durtna·the Sangamon interglacial time over poor1y drained 

area.o tn places uhe:re conditions nere favorable for the preser­

vation of the organic matter. 

The f ollowlng loge of nell.s in this res ion \'Jill shot1 

the relntion of the Gangamon soil te the asoociated Pleiotocene 

bedo: 

Log of nell near the Diddle of ooutb aido ot ace .28 * 
T . 6 N • • R. 14 7/ . 

tbJc;Jmiu :Juill -
Pee;I Feet 

Sand 6 6 

l!uck,black,with bruoh and vo-ad 
.fragments 4 10 

Jluek.black.sticky 5 15 

Clay ,-d.a.rk.pebbq 10 25 

Los ot t'lell near middle of south half sec.I! T .. 5 if. 
R 14 'IJ .. 

------------------TA~ickneoo 

Uuck.blac-k 

Eal 
18 

l 19 
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Cla 

L' ~ o:': :.r·~ ll _J ~~ r r.:.i ·i.i. 
fFc . l <r , T . '7. L , n . 1 ;., 

--

S 1/ 

F 
29 

Lo of ~el in SW l /4 , ea . 2o , T. 3 N., R. 14 . 

}.'uc ~, b • o .. , :i.ri th wo i ente -

10 

l 

Ti l l , blui h r y ·1 it' . ebbl ~ - - - - - - - - - 1 2 

Sar_·· , tor · , 6 r y - - 1 

n uh v- 1,rell in ,_. .. ,. ut w~~t 1/4 of eeJtion , T. 2 N., 

lR . l '"' H. s hr uh • 

Lo ofp,ell in eot · on· ·4 , T. N., R .13 

Cl ay - - - - - - - - - _ 20 

Till, b l uisr , ~ebbly - - - - - - - - - - - - - -

vg l l y of Cr wfish Oreek i. th~ NE l/4, sec . 7, T. l r ., . 12 

.enetrat d t _ ollo~:ng ~t.J..a ~ : 

Lo of ell ·n BvC . 11 T . ~ r., . 1 2 WI . 

Cay -

Clay - - - - - - - - _ 

Srndy c l ay , 
(O··mer a i 

r ·, r • th . a ny 
i t r e en bled a 

Ti ll , bluish , ebbly - -

San ston 

oo fr '" 
e c aye 

ents 
brush 

18 

8 

3 

7 

1 

I n another ell int val l ey of J Crd~ Cr9ek , i n th 1E 1/4 , 
/I+ 

sec . 2 ~, T.l N., Fi .~ , thy ~ llo in strata ~er~ _enet rat ec :· 

L g f rell il.. d ,..ti 23 , r: l ~ • I . • - ' . 
c1 •· y I ~~ i ,, - - - - - -~ -· - - - - - - - - - - l ' 

San · , '.Vi t 1 
l 11 1:olls 1/2 

Soil , ul· 0 
. - - - 0 - - - - - - - -
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-og of well near middle of south half sec . 21 , 'T. 
6 N . i . 14 ,7 . 

Clay , sandy 

ll'uc k , l a ck, fl i t h , ood fragments 

and and clay 

Thickness 
Feet 

10 

2 

12 

epth 
Feet 
10 

12 

Log of gell near middle of east side sec . 2 , T. t 
N . ... . l ''fl . 

Cl 

uck and rotten leaves 

Clay 

Gr avel 

_,.,,.._,._,.,,_. ·---------------

Thickness 
Feet 

18 

6 

1 6 

l 

Depth 
Feet -re 

18 

20 

21 

6 

nnother ·1e l l three il B north of the l ast in t be ·valley 

0£ tribut ry of ace en Creek enc unte red about 14 fe t of black 

muck 7i t .ic • ood fra rnents , ov rl i c., -e bl till, t c dep t of 

18 fe "" . 

n a ~ell near t e mi dle oft e · t P, i e of' sec .' 8 , 

T . 1 --~ . , 1.::. •. ,. · zone of t l c _ uck cod . i n i .. rood fragme.nta 

lyine a ove a bed of s d 

at a de tho 1 feet. 

d gavel 10 feet tick w s re · orted 

In a number of :pla ces the e is ex-:-JO,S :\ "'n r;.. the slopes 

a band of gravel or concentrated pebbles in an iron- sta ined zone 

at the top of t he Il ~inois d;ift a nd beneath a few feet of 1.oesa­

like clay. The pebbles in this zone ere concentra ted at the 

surface of the drift by t_e removal of t he finer const i tutets 

of the ti l l t h rough sheet 1ash and erosion du ring t he .. ngamon in­

terglacial stage previous to the deposition of the overlying loess . 



The follouing oections of exposures will nho'3 tho re• 

lotion of this zone of c~ncentrated pebbles and oxidized riaterisl 

to tho underlying Illinol!ln till and the overlying ourfic1ol mtl• 

terial. 

Section of Pleintoe.ene bods expooed near the middle of the 
09u,.th Aide of pee, 14, t,t.5 Di:, a, 12 u. , 

Clay . renembling loe$$ but aith 
occaoimml emoll pobblea 6 

Gravel. sandy. reddioh-br01:m.grnd• 
ing dommnrd into pe~bly till 6 

Till. sandy ,oith nui::erous pebbles, 
reddioh-bro~ above, yellottinh 
~ay bc1ou (Illtooian drift) U 

5 

6 

l? 

Soction exponed alons the roaduide near tho Ira . 
: ;t9 _ I 1 § I, • ' R t 12 ~I , 

cor eee. 

Thickneoo 
Olay,yellon1s~ gray ,with a fe~ 

pobbles 4 
Grovel.sandy , reddish brot1n,grading 

dovn ard into _pebbly till .. 

Till,. uo.ndy.'1.7itb cany pebblea,redJ ioh 
above changing to gra:yiab brmm 
belon (IllinDitm drift) 5 · 

Section exposed at the north end ot Spencer 
thO ug. gor,a W· i, t, 5 U&, R~ 13 r:t 

Thickneg 

Cley.yel: oniah-gray 1 fine,~itb a fen 
pebbles 5 

Gravel.. oandy,yellonish•brami 

Till• pebbly,yell<Pieb brmm nbove 
nnd blaiob gray belo-n • cement.ad 
bands at dtfferent levels in the 
lQ.Vler half 26 

t2.ll 
4 

4 

9 

bridge, noa:r 

5 

5 

31 

6 

6 

6 

6 

In the north part of the 3umner quadrangle, such a 

zone of concentrated gravel is exposed belou 4 feet of loeso and 

above lllinoian till a.lcms the uagon road one halt mile nest o~ 
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the toiffl of Hadley. One and one-ha1f miles northeast 0£ Sumner 

ne~ the middle ot the south half of oec. 54 . T. 4 !l.. R., 13 rtJ . 

and near the Ef3 . corner ot o-eo. 5,. '1' .. 4 N. • R .. 12 ....... euoh a gravel 

zone is overlaini by 4 to 5 feet of loea.e•like c~. In the 

oouth half 0-£ the area a zono ot concentrated grnv-el overly 1ng 

lllinninn till ia exposed. beneath 6 toet or loens•like elay 1n 

the wagon rond near the middle of eeotion 2t,. T .. l r: •• a. 14 11 .,,. 

and !'ll.rther e-tlot near tbe middle or south ai~-e of sec . 4, in the 

5~. l/4 of sec. 9. and n~ar the ,middle 0£ the ,eat aide of sec . 

lS, f . l :I •• !:i.,. 13 7 .. , 4 to? feet o! loose overlies each o zone 

of grovel. 

Loena 

D1ntr1bgjign nnd ThigknQA~ • The loesa baa a DlUCh greater 

devolo~'ll\lnt in the north':1eot and neat--0entral portiono of Illinois 

-t;na.-, in the eastern and southeru pnrts of tbe State. It has a 

much greater thleknean over t he older Kansas drift oho~t in Ioua 

and the IU1noian dr1Lt sheet in Illinois~ than over the younger 

till ebeete of the louan and '3inconn1n glacial ota:g-eo. The surface 

of the Illinoian drift in the Hardil'JVille and £1rdo~ Sumner and 

Vincennes qoadrangleo is generally covered by o blanket o~ loess 

ot vart~blo th1ckneo3 . The_thiclmeee lo greatest. 4 to 20 £eet , 

over tbe core billy po.rt1ono of the .area p.irtieularl,y north of 

.Kmburaas R iTOJ!' betl7ean Roney Creek on the nest and ~nbe.eh River 

on tho east. over eonoiderable arena of the moro l~vel uplGDde 

in the qoodrangleo the thickness does not exceed 1 to 3 feet , 

and 1n places, as nouth of Oblong ootno-en north Fork and :31.g Creek. 

loeso io entirely nbaent. \ 



Phvq&s;al ~t.er • The lo.esa conaiat.a o£ i'ine-gminod. 

uaatratltie4 mater1al vhich hl this :region 1a generally br0\'1D in 

color. In plac-e.e v,here the loesa is unusually thick tho lO"Jer-

part of the d<.lposit ta yellcmioh•gra, • nnd the up~ier part is a 

brot'JJl tlllterial e-uch as ia generally present ovei- the till. The 

lotrer. yellow loeas contalr:ua typioaJ. loe:oe L'o-onils. and appears 

to be a reanant of an older deposit, vbil.o the upper brOtm looae 

seldom contains any ~onntla. and when tlleoe are preaent, the 

ehoU.e are r.:iuoh e ._alle.r thnn tho&e of tho or.une npocioa in the 

lo.. r yello":7 loeoo. The loeaa is qomposed of minute o.ngul 4:.£l" 

particleo of quartz, feldspar, horn"blonde, -calcite .. and othor 

minerals , tho undecompo&od and igneouo nature of maey of miicb 

ind1cateo that they 't'fe:-e derived ~rom the rock f'lour ot glacial 

till. 

Tho texture ia uoually quite unitom througho-ut , except 

for occasionn1 pebbles .,hich range in siee :rrou. a amal l froe-tion 

of an inch to one inch in diameter, :nad ohich occur only tn the 

lo-:rer 3 or 4 teot of the doponit. 

Some of the 1)()-bbles occw:-ring in the lower part of tho 

1oesa a.re of chert or limestone or sandt;tone ot lo.cal orggf.n. 

and othero are ef eeyotal1ine rock. Aey kind of pebbles preoent 

in the underlying till may oecasio.nally o.ocor in the lower part 

of the o~erlying l.oesa, not onlji on the gentle slopes but also 

ever the ~re le ve 1 parts of the region,. and not nlone in the 

SUmner and V1ncenne.a qua.d:ranglea but they are occasionally present 

1n tbe laner 2 to a feet of the loeaa over the greater portion of 

the l!ton1aa1pp1 Valley . 



The following mechanical analyses of loesa made by J!i lton 

v hitney of the U. s. Department of Agriculture. give some informs• 

tion with regard to the size of the grains of the surface loess 

in eastern Illinois, and probably indicate fairly uell the texture 

of the surface loess of the Sumner and Vincennes quadrangles. 

Mechanical analyses of the loess in eastern Illinois 

Diameter in Conventional Galatia, near Green- Moweaqu~ 
mill imeters name l to 18 in.~rom up,2 to 15 2 to 18 

surface in. f'rom in. from 
~y;tf~i syr;[iQ~ 

Per cent Per cent Per cent 
2 to 1 Fine gravel o.oo 0.30 o.oo 
l to .5 Coarse sand o.oo .1.05 0.08 

.5 to .25 lledium sand 0.02 3.42 0.'77 

.25 to .l Fine sand 0.30 3.-30 0.11 

.1·to .05 Very fine sand 5.21 6.47 4.88 

.05 to .Ol Silt 57.?5 55.48 52.50 

.01 to . 005 Fine silt 12.78 11.70 12.15 
. 005 to .0001 Clay 20.36 14.90 22.10 

Total mineral 
matter 96.42 96.62 92.59 

Organie matter 
water loss 3.58 3.38 6.61 

Loss by direct 
ignition 6.01 3.ll 5."13 

Subdivisions and fossils- Two kinds of loess can be dis­

tinguished in this region. Both of these kinda are thought to have 

had a similar origin. but to be Ja rg,ely ot'fdifferent age. Over the 

greater portion ef the surface of the uplands the loeas overl-y ing 

the Illinoian till is generally brown, and claylike and rarely 

contains fossils. In places on the hills bordering the larger s~ream9 

where the loeas is unusually thiok. a clearly marked plane of un­

conformity ia present in the midst of this deposit. The up~ar part 

-0f the loess is brown, contains no fossils, and resembles the loeas 

that is generally present over the uplands. The lower part of sue~ 
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deposits ia yellcm to yello\71sh gray 't more porou-o than the upper 

loess, and often contains numerous l~eoe fossils. 

A locality in which both beds of loeso a.re vell exposed 

is in the wagon road u.p the hill south 0£ the Bright Light fNTy 

over ~abash River. in th~ W . 1/4 see.?, T. 6 n •• ~. 10 ·i ., ~here 

the folleuing sect.ion t1as made: 

Section of loess expoaed in see .. '1 T . 6 It ., R . 10 ti . 
Feet 

3 Loeas,. broun , without fo.ae11s 8 

2 Lo(lse. yellouiah gray ,foeailife-rous 13 

l Till, brown,pebbly (Ill1no1an) 12 

~be altitude of the top of the yell0\'11ocso at thia plnce 

is about 526 feet. The rollot11ing fossils ttere collected from the 

lorzer loesa, llo .2 of the section vhereas no !oaaila gere found in 

the upper bro11n loeao deposit. The fossils in this list, as all 

ot the other !oso1lo from the loesa listed in this report, nere 

identified by Dr ~ 'i7a. B. :ball of tne U. G. Gealogi~a.l nurvey. 

Fooaila from the lower loeso in the above section 

SUccinea avara Soy 

Polygyra multilinenta 

rolygyrn h ixautu Say 

Stro.b1lopu labyrinthica 

Heltcodiacua parollelus 

Circinaria conc.ava Gay 

Vitrea rodlatula Alder 

~mnaea deaidlooa Say 

St\}' 

Say 

Say 

A similar succeesion of' Pleistocene. deposits. io exyo-aed 

in the wagon road up tl,la hill 2 oiles north of ~uaeellville, near 

the middle of the E . l/2 nee. 29, T. 5 B •• 3 . 10 ":1 . The follow­

ing section \"JQQ 03.de at thio place . 



Section ot Pleintoe-ene beds exposed in nee. 29. 
Feet 

Loeas. brorm,. v1tboot foasils 7 

Loeea , yel1oo to gray ,foas111ferous 11 

T!ll ,.brotm ~i th mmll pebbles 
(Illinoian) 14 

The yellow looas at this place t1a1t about 4?8 feet above sea level 

and furnished the foo~ils lloted. Mlou: 

Fossils from the loner loess , of the last oectinn 

Succinea avara Say 

Polygyra protundo Say 

r olygyra hirsuta Say 

~olygyra fraterna Say 

Pyramidula olternata nay 

Helicina occulta Say 

About one and otte-ha.lf miloa north of Green 'Hill chrucb,. 

in the· fr3 . 1/ 4 sec • 20. T. 6 11 . , 3. . 10 "J . • is exposed a thic Jmc so 

of? feet of yellou,fc.aniliferous loess. overlain b'J 6 feet of 

bro"i"ln, nonf oaa111ferou.a clay. The loue.r y.ellcrn loeas nt thio place 

contained very numerous l.oess concretions and furn.ishcd the follo\1-

ing fossils: 

Fossils from the lot1e:r loe.sa in the ffJ . 1/4. sec .. 20. T. 
6 Ii . R .. 10 W. 

Succinea avaro Soy 

l-'olygyra tratema Soy 

Vnllonia pulchell.a H·u11er 

Vttreei rad.1a.tula Alder 

~ tlop&is lnpidar1a Sey­

pupil.ln sp • .f l'Q{JDe 

Pyramidula shimeki ~11sbry tymnaeo de-s1d1o-oa Say 

!\long the nagon road near the middle of the "'J . 1/2 sec • 

31. T .. 5 Y-., a. 10 71 • ..,the follm71ng section of Pleistocene beds 

a.re exposed: 
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' Section 0£ l.oess a.posed in tho "'J. 1/2 nec.51. T. 5 R. ~ 
a . 10 71 . 

Loe-ae.. brona .. nitho'Jt foaailo 

Loeaa. yellowish groy. toesiliferous 

Feet 
8 

6 

Tho top of the yellov leeao at this locality tms 482 feet 

above the sea, and tbe opecies of fossils it contained are listed 

below: 

Fos1JilG from the lower yell.ow lo~oo In the ·~ . 1/2 tee .31. 
T • 5 N • • ll • 10 '"ii • 

Soectnen avara Say 

Relicodiscuo parallel ua Say 

3trobt1ops lab~~inth1CUG Soy 

Helicina occulta ~ay 

In the eaat side ot a otmll hill of loens eorroundcd 

by sand covered terrace deposits the following aeetlon uas ex• 

pooed ln tb-e SE .- 1/4'"' ao-c •. 24., 1' .. 4 lT ., R. l.2 7 . 

Section o;f Pleistocene beds ex_po-sed in SE .. 1/4 eeo . 24, 
T. 4 lT.,; R. 12 "J . 

Loes.a. bronn uithout fossils 

Loons, yellow.fosoiliferous 

Clay , fin~ ,~ith concretions 

The foasila listed belot1 uere collected from the 

yell ow loeae at this plnce ~ the top of ubich \708 about 440 feet 

above sea level. 

Fosaile from yellm7 loeas in SE . 1/4 see . 24. T. 4 n •• n. l2 

Suceinea avara ~ 

. Pyrooidula ohimeki Pilsbry 

Bifidsria armitera Say 

~omatiopsio lapidaria Say 

t.ymnaea desidioaa. Sf:\Y 
• 

• 



The f'QlloVling speeieo 0¥ fossils v,ere found in the 

3ullonish gray loess beneath 9 feet of bromi loeao. in the south 

bank of Fmbarraaa River at La11rencevlllc: 

Fosail•s :from louer l oeae 1n south bank of Embarrass 
River at Lt:.mrenceville. 

Suecinea nv-ara ~ 

~olyl§'ra multilineatn Say 

Po]sgyra hirsuta say 

:rolygyro. trot_erna say 

Iyrar:iidola ohimeki ~ilebry 

Circinaria convava 3ay 

llelicina occulta 3ay 

On the east old-0 of Chimney ::111s~ along the \"JLlgon road 

betueen eectiona 31 and i2. a fO\t feet_ of yellowioh-gray loeas 

containing fossils similar to those listed above is exposed near 

tho top of the blll and continues doun the slope nea rly to the 

floodplain. This yellouish-gray loesa is overlain by a t h iclmesa 

of 5 to 8 feet of yellot11:ah-bro\7D pebble1ells clay such as ~overs 

the surface of the aplando over the greate1 part of the quad• 

rangl-ea. 

A similar expo3ure of loeBa oeours along the uagon 

r-o.l.d in. the Irr/ . 1/4 sec. 18, T. l n. • R. ll 'Y •• who-re a bed of 

gray to yellow. £oanili!erous loeaa, 5 feet tbic-lt. is overl4in 

by a thi(slmcsn of 6 teet ot brown elay, tlontninlng no pebbles 

or fossilc-. auch as generally covers tho surface or the ttplanda .. 

A bed of yellOYI foasiliferouo loeso underlying a tou feat of 

broon loeas 1o alao expoaed near the Diddle of ~ . 112 oec-10, 

T. 4 » •• ~- 12 ~ •• and again near tho middle of the E. 1/2~ sec. 

2, and nEmr the middle or the = · 1/2 aec .24 of the eaae to1mship . 

• 
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The yellon. foooiliferous loeao that in places in this 

region tmmedtatel-3 ovorlieo the Illino1an drift resembles the 

typical loes-s of' northern and \7eotern Il11no1e. \.<rfle.re it is in t:lllily 

plae-es oe113ra.ted from tbe underlying Illinoian till by a peat 

bed or old soil hI>rizon-. nnd is thought to be chiefly 0£ Ion@ 

age. The ovorlymc bronn non-fosailiferous loeos nhion cenerallJ 

covers the Illinoian till o~er the uplands of this region is 

thought to be in part of Ionan. and in part of later age .. Tbe 

brm-m color and lack ot fooa1lo is thought to be duo to the olort 

rate of accubulatitm of this deposit, thus porz::iitt.tng more com­

pleto oxidation and leaching of thio material than occurred in 

the underlying yellow loeao ohich is ~reocmt only in places ex­

ceptionall.$J favorable for such aoour;mlation as ehoon by the greater 

thickness of the deposit where it is .!olln4 . 

Xtqdg gf ~ccµr.;mlatiop - The h01:1ogeneous. well-sorted 

" character of the loess indicates that it ban been transported and 
'--' 

depooited by either wind or \7ater, tor no other geological ag&nt 

is capable of so thoroughly sorting the material it deposits~ 

The general aletribution of the loesa. that being thicker on the 

hills bordering the larger etrea.mo than over the l®lands. and 

eopecially thick on the tops of the hills border1DS the tiindunrd 

eide of valleys; the usual look ot stratification or lamination 

of tho loeso depoaito; the vertical. distribution or l'atlfle in 

elevation of the loo~o that ia preoent on the tops of the highest 

hilla as -:,ell ao in ploees over the l<mer slopes and lm7lnnds ; 

and \?here it la ooll developed. the pre~nce in the lo-esa of 

.entire ohells of species of air-brauthing gastropods that noo live 
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on relatively dry ~oodland nillo. - al.1 these arc otroog evidences 

that moat of the loeoo in the ~iaaioo1pp1 Valley tras carried o.nd 

deposited by the wlnd rather them by uator. 

~urcg.- The local pcouliaritiou of loeoa distribution. 

being t hickest on the blutfe borde-rins the larger stre0Il9 and 

especially upon the h111s on the ennt stde opposite the direction 

from u: .. ich the prevailing uinda blo1.1, io ouch as to indicate that 

a large part of thin l'.:lOterial has been imcediately derived t'rol!l 

the river flood plain uhich during time of drought arc at proo9nt 

produottve nouroe~ ot duot . A larne part or the locoo material 

carried for a distil?lce ~ the uind and dropped in plaoon not 

nell covered 1th vesetation rnis doobtlc08 picked up and carried 

tornnru aoce distance an dropped again , and again , until much 

of it is no-a a long dist.anoe from ita ori3iru1.l source. 

Another pooo1ble source of a omall part of the lower 

portion of the loeoo is the boring or earthuorcs by uhieh fine 

mntertal frOL'l the underlyi?lg till trao broucht up tb the fiurfaoe . 

the ascregate reaulto of their nork during the tine the loe~s 

was nccumulnting to the licits of depth of such borings , ca.y hove 
• 

been of appreciable mnount . l1ntmtllo in =iktns their burrows 

would also bring up from louer levels eo1:1e o~ the material nou 

found in the lo"'.7er part ef tbo loeoo • Ho.revilr, it lo t hought 

toot no very important part of the locos \1a8 derived .froo tho 

und-erlyins drift by the activity of nuch anima.lo . 

t,isconoin Terrace 41emnants 

D1scontinu~us areao of oand and gravel oecur over tho 

broad rlver flats tn t his region. and repreacnt a fillina of the 
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valleys of the :Embarraoo and 7abnsb rivers to a he-ight of 10 to 

15 or more feet above the preaent level Gf the floodplains .. The 

materials ra.nae- in size from eoaree sood to pebbles oootly less 

than wo inchea in dinmeter • . 7hcne eonrse depositn are ~orked 

a& gravel pits in oeveral place& in the nrea. 

'fhis material is thoagbt to have been deponited along 

C the valleys of tho loaded otreaz:is that drained nr:ny from the front 

of the ~ae.conoin ice abeet during the title the margin of this 

glacier extended soutnnard t.1ithin the drainage basins of these 
,../ 
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streams. S ince the 1/iaeonoi·n ice aheet melted from the region 

the rivers have carried loan sediccnt. and hence have de~cl3ped 

their floodplains at a level several reet lcw...er than tho top of 

the '71scono1n va1ley fillinB.a feu reanuuts of uhich ara all 

tbat arc laft. 

Dune sand 

'lh-o most conapiclious dunes or aand in the Enrdinville 

and Birds q~adranglce cap the bluffs bordering each aide of 

7abaoh River. In this region. at) nloo farther oouth.., the vall.-ey 

of the· Uabash is «e»erall.y bordered on the east to a width of 

one to four miles bl' ts.and dur.es . lioo-t of these. ho-craver. lie 

east of the border or the ~rea . ~n the ueot side of tht: ~abash 

sand deposition l'lA6 been much le&a e,r.tena.ivo. An tmportont sand 

dune are.a ocourn if.I secs. 3 ._ 4., and a. ? • 6 n. 1 n .. 11 \l . Loose 

sand also c~era the topo_of the hills in sec. ll of tho same 

tonnsbtp. tn nee. a2. T. 6 N ... R. 10 7 • ._ in nece-. 11. 18.- 29• 

and 31.> T. 5 !I •• R. 10 ·-; .... nnd also in sec.a. a. 9-. 11. and 12. 

T. 4 N, • R. 11 "':I . The sum 1 to of these dunos are u.aually hJ.aher 

than the upland surface 2 or 3 n1lea baak from the river. 
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B&eides the sand duneG that occur on the blufta smaller 

areas of 1ew dun~~ltke hills are in pl.aces prenent on the flood 

plain of the riv-er.. J:.o.st of thfus-0 dunen are, elon«Gted in o 

north-south ~r nortlm'e&t-no-utlmnot dir.ectiQD and are irregularly 

arranged. The moot oonnp-1e:uous dunes -east of the river arc 

tn acc. s. a. a. 9 . 10. und 16. z. ow •• R. 1o w •• and in oocs. 

6~ 21. 22. 21. and 54- . T ,,. 5 n •• .n. 10 ~1. ufllat ot "Jabash River 

the l.Brgt!at dunes are in secs. 13. 16. r,. 18, nnd 19. T. 4,n .• 

R, ll 7 . A thin venooi- of sand is usual.ly preaent above the 

patches of gravel that ~orm. terrace remnants in several pl&.ceo 

near the snutb border of the :Birds quadrangle. 

The moat important ore.as -O'f ffind.,.blm,n sand in the 

Rardinville quadrangle border the eant and ~est aides ot llorth 

Fork of Embarrnoa Iliver in - 111c;n Rill and S&1ntc !!ttrie. torm• 

shipo. 

The oand is compnocd chiefly ot quartz groins. which 

nre cODDOn~ yellcm to bro':'ID • and ef medium oi~o though not at 

al.l uni.form. The sand rarely nh«Is any signs of otrntiftcatton . 

It ie more recant than tho Il1ino1cm till. bat is not all of 

the same 068 - A part of t)..1e oa?ld \78.a more rec&ntly deponited 

than the main- bed of l.oe8a f'or in plaaea on too hill.a sand over­

l 1es the lo~r yellow loess . A part of it to younger tbnn the 

'1tscon-n1n 'torraee de},oaits fo-r in mny place-a small son<l dunes 

otcmd on the gravel terra-oe-e over the flood plaina. of tb.e '"Jabaab 

and Embanoas r!vers. 

The pooit1on of sand dlfflEU:l on the fl.oed plains tmd on 

the bordering hills; their relation to brood arena of flood plain; 

their eraina composing them, Trhieb roaemblc the partielee of 

intermadiate aize wnGttg the eonatituentll of the alluvi.um1 and 
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the fact that they are much the beet developed on the east side 

of the valleys or flood plains, indicatefl that the sand was 

gathered chiefly from exposed portions of the fiood plains and 

terraces in times of drought and 'Oas transported and deposited 

by the prevailing westerly winds on the obstructing hills, 

where the velocity of the wind wae checked, and waeee a covering 

of vegetation may have £urnished permanent lodgment for the 

load that was dropped. 

Alluvium. 

Alluvium forms the flood plains of all the l arger 

streams of the area. the most extensive being t he vall ey b of 

Wabash and Embarrass rivers. Smaller areas occur along the 

larger tributaries and bordering the lower courses of almost 

all the smaller creeks of the area. The alluvium consists 

of stratified beds of silt , sand, and gravel , clay and occasional 

areas of muck. The larger atr€amB of thia region are at present 

adding to . the alluvium during every season of high ~&ter , but 

their gradients a re so gentle that only fine silt ia generally 

being l aid down, and a very large percentage of t he mineral 

carried by the streams is in solution. 

Wabash River at Vincennes carries an average of 336 

parts per million of mineral matter in solution compared with 

193 parts per million carried in suapena1on, or nearly twice 

as much mineral matter is carried by the Wabash in solution as 

in suspension. Embarrass River at Lawrenceville carries on an 

average 283 i;::,arto of mineral matter per million in solution 
,r:,.. 

compared witih only 66 parts per million in suspens~ion, or more 

than four times as much mineral matter is carried in solution 

as in suspension by this atre°t) 



A zone of auck or b1ack clay ie ot'ten found above 

Illinoian t1l1 at a depth ~f 10 to 30 feet bela:1 the preoent sur­

face. Thie mock 1s tuught to have been for.ced in nhallm1 de• 

prcssions in tth&.t ~an the ourtace of the region during the 

Sangamon 1nte~ial stage. and the alluvium 10 to 3-0 feet 

thick which overlies these muck deposits has probably beon laid 

dot7n during post Sang~n til:le, probably in largo part during the. 

time 01 great a.ggradation of the larger strerm. val leys. uhen the 

margin or the -:1seonsin ice sheet atood not many r:lilee to the 

north and northeast of t h is area. 

Durtns the t1ce of grcataot aggradation of the streams 

~n late 7 isconain tiee the river flat of the , nbaoh and rmbarraas. 

1n t t ia region \7GS eeveral feet higher th.an tbe level of the 

.floodpl~in ot the present otreumo oo ohcwn b:, the hiehgt of the 

gravel ter~aoe renm.anto i n their valleys. The filling up or the 

valleys to euch a height caused the silting up of the louer 

couraes of the stremrm tributary to the Oabasb and ~mbarrnss to 

a correaponding beisht. Sin4e the Oi2consin ice sheet uitb.drew 

from the drainage bnni,no .of these rivers. their uatera hAve been 

curdened itith a -mu.ch lighter load of oadiments and have been able 

to gradually l07l8r their channels to thelr pr esent level . At the 

() sane tir.::te the tributary streams began to 1.ouer tha portion of 

their channels adjacent to the rivers to a eorr enpontiing lev.el_.. 

and oince then have continued the headnnrd development of thio 

l~.er channel -r1ithin the wider,. ht3hcr level flood plain of the 

valley . Racc-0on Creek hlls developed a cru:mnel several reet nide 

about 10 f'eet belot1 the level of' the- main fl-ood plain-. as far 
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north o.s tho m!Ml·e of sect;io.n 8,.. T. 2 !:'~,. R. 12 tJ . ln a 

similar m::umer Craw!ioh Creek hao cut a narrow chrumol 6 or? 

feet· belou the miu 1'1ood pla.m as :far north aa th.e mid .. le of 

the north half or aee. 20. T . 1 B •• R. l2 ..,., . 

Tonards the ::n.outbo of the- t:t"ibutnries n.here tho lm1er 

channel bas been developod to a considerab1e ~14th. the latoat 

deposits on the surface .of the louel" !lood :>-l&in aro of proct1cally 

the st1a11e age as the uppermost deposits or alluvium on the higher 

flood plain bordertns the lcmer cbnnnel and heod\'Jard in the vallo:, 

above the plaee ~here the lojcr cha~nel has been dov.elope.d . The 

lom!r ,hannels are not sufficiently uide to hold the uater of the 

etremna during time of floodq conseque~t~ the ourfaoe or both 

t~e hich-and the low-level flood 9lainc receive n deposit ot 

silt during every time o.f high water. RBnce,. the alluvial depooita 

0£ the lo~-le~el flood pl.ains aJi'e all of poot ~iaeonsin ace-. 
while all but the uppor part of tho alluvium of the higher level 

flood pl~inn a~e probably or 7iaconsin nee. on und6terminad thick­

neoe in th~ upper part being poot ~ ioaonsin. 

The natural leveoa eone1ot or alight ecbanktletta of mud, 

aand and fine srav.el for.t1ed in some plocea along the banko near 

the channel of Em.ba.rraso iUver during tbrmo of overfl.on and to 

a lens ox.tent a1-0tl6 the channel of the ·tabaolt . The deposit is 

mde uhcre the current of the over!louing river 1~ first checked 

by t he sballG-:mean of tho uater on passing outtmrd r1---om the cban::iel 

of the otreatil. Such a bank is present to a height of 2 to 5 feet 

sout h of the f'mba~Taos river in the eaot half of the Hardinville 

quadrangle. and north ot the rivex- in the wost part. Thea-e 
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probably re-preoent th<l most re.cent deposits in the aree except 

the tipper veneer of a1luv1um WJd some ot the e,mmp depoa.its. 

lkmmJ) Depo.e i ta 

In the areas o.f ouamp land and u•bow lakes. and ponds 

toot -'l.l'e .!otmd. 0-n flood plaina of the .,.a»l)b.. :smbo.rrnss, n.nd 

ll-orth Fo~k. Thl3t'e are ace1111Ulating de~tta Of vegetable ~tter 

miagl.~d uith ri~~ ellt that ts spread over the bottom land during 

periods of overf'lm:r. Theee depooite are- in places several t-eet 

deep., dark colored. ft'OI:J the organic content,. and 1'1hen propar~ 

drained niake 'the most fEtrtile soil in the quadrangl.e .. 

Structural Geology 

GenerAl Relations 

In southeastern Ill!noia the layero ot rock gGna~alJy 

have a ge~r3l ~eotvara alowe o:t 20 to 60 £eet per mile into the 

Illinois baaiIJ. The iieel)Ciit part o~ thio bl.le.in extends about on 

a lin~ throggh th~ t-0;;,ns of Cerro Gordo, Lovington, Olney. and 

aouttmard., t.ne deepeot part being 1n \Jayne. l!amilton, and Edt1ards 

ooun.t1cs. !he !Iardinville quadrangle io situated on the east 

side of the banin not fnr .from its center in a north-e-outh direction 

in a regjon nhere tho otrnta nave been .uplittcJ ~long a more or 

lea$ definite an~icline anp; otiad to be oontinuouo oitb the La !lalle 

antiellne in the northern part of the Sta-teat La 3alle. Tho 

~ta.l ~v~t 1:1,as bean sufficient in ploo~s t-o diatort the 

stra,a f:ren o.n a pproximate~ horizontal plane in Y1hicb thel' were 

depos~t~ into an ~nticline of considerable magnitude having a 

n-0rtl'ro'est-mlluth-en&t trend of about n. Sl 0 a. and pi tcntns Gent~ 

tow~.rd the b()uth. This zone of disturbance extends parallel 111th 
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and coot of the deepont part of tbe lll1noio basin and croaoea 

near the midJle of the Bardinv111.e qua.dnmgle in a nearly north­

eoutb direction.. The ::Urda quadransle. vith the oxcotrt1on o~ tt.s 

south~ent eorner. ia eaot of th~ dioturbed area. 

A dctatlod study of the strueture of the oil $-Onde o£ 

the quadrangle bas aha n that tl.1.c older nitld deeply buried beds 

are diatincly more f~ldcd than the yoo~r rocks nearer the sur­

t:iee. including thooo an lcra so th-c Herrin ('Jo.e) c~ .. Tbe non• 

paralle14a::i of the bede is due probably largely to the effect of 

folding daring or at the oloae or lli~eisaippia.n til::c. !ol~oned 

by pnrtinl erosion o-t the fold~d otrato,. o.nd 1ater by the depo­

siticn o! the Pennsylvanian teds. and farther al~ht deformation 

nt t.t.c end 0-f the :'cnneylvan:ian porio4. and poaaibly • by a t:dnor 

ar:1ount of fol<!ing _du:;.-ing that ycriod . 

Birdo qU&drruigle 

Ao fa.r as ean be deton:linod from outcrops of ?en •syl• 

vmiian ro~ks tn thin oFo&. the otrata are more or leoe undulating. 

bot the st-ruct.urc ta nat domiootcd by o.ny dintinct fold or dof'inlte 

uplift. In the southern pnrt o£ the :Slrdo quadrot1Ble theoe 

u;pper rocks have a alight ooutnmird dip. aa ehmm in the toot that 

where the- co.l.carcotts. tosoilif'erous zone belou tt,e arker cool 
/ 

ou-toropo one-half 0ile south of ~aleotine. tb& altitude i~ about 

440 feet . end at~atB c:erreapomiirl8 to thio horizon are expooed 

9 miles fortber nouttmeot .. 2 1/2 miles oouth of Flat .'.!ock, at an 

elevation of about 444 feet. being nearly level between these 

poi~to . ~heroao a Qimilar horizon outcrops 10 mileo still fnrther 

south int~ east bank of RmbBrraoa a1ver on$ mile east or 
t.a~.1r~n~evillc. at an nltitudo of abcut 422 feet. 
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The ltmeotcme .above the rarker cool a~ shotr& ittego­

larit ios of dip and in placea a northmlrd elope, an 1o i?Sdicatod 

by the elevat ions. ot the fol.lo:1ing places: 

f&ei 
1/2 olle south of ral eati ne •••••• . 464 
sec .35. T . 6 n .. . R. 11 7... ••• • • ... . 481 
z;, • comer• oec . 26, T . 5 li . ~ B. 

ll '= • ••••••••••••••••••· ••·•• 516 
Center east side nee .? , 7 , 6 n. , 

:~ • 1.0 "'J .. .... . . .,: . . . .. ..... -- • • • • • 49-9 
2 1/2 miles farther neot ••••••••• 464 
aeo.Z5 ~ T . 6 ~ -. ~ . 11 j •~•••••• · 481 
near I'lnt Rock ........ ... ......... - • • ... 483 
2 ·11e11 north of :: lo.t flock.. • • .. .. • 508 

A slight arching of the atrata in a northeaot- soutlUJaat 

direction appears to bo present about 2 Diloo n~th o! Tlat 1oek . 

A 1~ demo is also indlcateti in aec . 2"t and 2:3., T • .5 11 ., • 12 '3 . 

COJlputat tono on tbc el.ova tt~ of the 1:err 1n Qoal in thi a 

r egion aleo shm, general irrcgulnritieo of dip rather t han a 

otrong1.Y domino.nt antielinal otrueture. The dip of the conl in 

this region thus ap ea.re to be in ucneral t.mmrd the north and 

east at a grO:du~l but prohnbly not unifom rate , ~a ohatm by 

the following drilting data: 

Location t l evation of coal 
'.§'.eoAt 

Center see . El . T. o n .... !1. ll n., ._,. . • 26 
Si ler t1e11 . ~ miles west and 3 mileu 

north + 9 
ll mi leo s outh of Siler u-el l .. ... • • . .. .. +15 
10 milee qest of :a1cr nell ......... , ••. -SO 
14 miles northwest of 3il er uell .... ~.~ · • 30 

, Conpo.rntivei, f cu nollo deeper than the ~oblnson sand 

horizon have been dri lled i n the ~1rds quadrane1o. consequently , 

the di ecuee1on of t he s tructure of the deeper rocka lo based on 

0-nly a few noat tercd reeo~ds . The avail.Dble data indi cate tilllt 
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a comparatdv~ly sharp monocline extending southeastward from the 

t1estern edge ot the map et about latitude a8°50• to ooar the center 

of the eoutb line of the quadrangle separates a 1-."J baain on the 

oootmront. occupying all tho southweot corner 0£ the quwirongle 

trom a relatively high. nearly flat area ~hi.Ch occupioG all of the 

quadrangle norih and northeaot of the t:.0nocline. Thio monocline, 

1s nitboug doubt . a continuntion of the one .recogniz~d in the 

Uardinville qttruirang1e ' ao bounding the Roblnoon oil pool on tho 

ueot . 

The ~acts on rzhich the preceding oumnnry Btatecent of 

the strtJCture is based are aa follottD: In the 01>utbVJestern corner 

of the quadrangle at least 6 deep nells hove betrn d1·illed. In 

one of \hene near the aoutb center o'l sec . 22. T. 4 n., a. 12 ~ -. 

a sand, probably the Ktrmood_. lying beneath wo bC1ds of red shale , 

ffilG encountered at o d:epth ot 240 !'ee-t above datum, or 1,260 

feet belaa the sea. Another "!7ell, near the cent~r 0£ aee . 25, 

T .. 4 n., a. 12 17 •• penetrated to a depth of 1 0 892 .feet.,, o.r 30 

feet above aEltum._, nnd ended inn oana, probably Kirk13ocd . 'the top 

of the Ste. Genov!evo !~rm:ltion or nbtg lime0 mw not re:iched 1n 

either well . To the north of the asam:ied l.ine of monoclinal 

fol_ding every well of uhicb n record to e.viloble penetrated the 

"b:tc lic:eu st elevnt.ions, between 400 and 490 .feet tibovo datum. 

The lDCBtionn ot the.,.e nells nith the ol~vntions. above datum, 

of tL.o top o.f tho ttbig lime" (Ste. Genevieve) nro tabulated below .. 

The first in tbo liot io only 3 3/4 miles north of the ocll in 

eec . 2.5 already 1:1entioned, '7hich at 30 feet above datum wa.o still 

above the Ste . Genevieve . 
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Peet abOve sea levol 

10. l/4 sec. 8., Y. 4 n •• n. 11 ';3. 400 

JIJ . cor. oec. 11. T. 4 B •• n. 11 ~ . ~o 
:n. 1/4 :rm. 1/4 aeo. 31., T. 5 ll., R .. 10 VI. 435 

S?I. cor.Bli.-1/4 see •. 3_. 1f .5 n., R •. 12 u. 460 

rm. l/4 sec.it, T. 6 u •• 11. 12 u . 490 

_ Theo.o f'15ores indieo.te tbllt·north of the nonocline• 

the 1liesiootpp1an rocks lie approximtely flat. but bnvo o. al1ght 

41p toward the ea.at or neutheas~. 

The dato. '3 ielded by the oello hlch penctrat<! the 

Robinson sand tn the :Birdo quadrnngle prove that annd t-o lie 

essentially flat over the entire northern two-thuds o~ the area. 

Inasmuch ae. tho exposed Fennaylvaninn rocks !'ovoal only olight 

irreoulnritica in strueture., nheraas the ~ iooirss.lpptan rocks shoo 

differeneeo 1n elevation 0£ over 400 feet in the southern part oK 

the quadl"tlllgle. tbe existence of a gre~t unconformity betgoen theoe 

aeries is very _clenrly indicated. 

The absence in the wollo uhich reveal t he "big llmett 

at elev-ationa of 400 feet or more nbo"fc datum. of recogntzo.bl-e r e ... 

prooentativea of any but the bl\eo.l ~ocka of the Cheater group~ 

1.ndicates that the major uncon1'orm1ty ia betwoon the top of th-e 

lliasinsippian eerieo and the base of the r emayl~ian aeries. 

Thie interprotaticm harmoniaes with th-0 evidence of unconf orcl ty 

a\ this horizon yeilded by tbs- fact that 80\lth 0£ thio area, in 

the southern part ot tho Vtnoennea qoadr~le tho thickness of the 

Cheoter bcdo oocupy6ng tho interval. bet-aeen the "big 111ne• and the 

baae of the Pottoville incree.~o,, nedge-like-., tomird the south. 



BBrdimllle qoodrang1e 

QepUfll . tU$\\£JUl • The atruotll?'e of the Hard1nville 

quadrnngle in knoun only t1hcre it ie revea1cd by troll. drillingo ... 

Thee-e are coDfinod almost encluo1vcl,y to the eastern half ot tho 

quadrangle. Tbe dominant atruoturos tbu.s revealed are. a broad . 

flat area in the northeast c~rner of the quadrangle noarq co• 

Q exteneive 1th ·the Robinson oil pool. along the uootern margin of 

whtch is a IlQre or leas unifdrn dip to the southt'Iaot at the rato 

o~ about 80 to 100 feet per mile; a broad flat depression along 

Embattasa :tlver; nnd a \'ZCl1-4ef1Md.,. elongated dooo or anticline 

in the aoutheaa-tern co:mor ot the qundrnnnle. The area of sreoteat 

uplllt 1o tn tho lJE .., 1/4 sec.30., T.- 4 U • ., R. 12 Tl .,, near the south• 

caot comer ot the quadrangle. Tho eaxll!lum known dip on the flanks 

ot the anticline io 260 f'eot por mile . The knacm uidth of the 

anticlino is about 3 miles, and the length of the diot1~ arch~d 

structure ultbin the qaadraJl8le to about 6 miles, bat it ~xtende 

uoutb into the Sumner nnd Vincennes quadrancl~s. 

De 111a.y.n. or structure, of the deeply buried otrata 

of tb~ deep oil pool at the oouthern end or the liardinvllle quad• 

rangle ia show on the at~ucture mt1p by contour linea of 20-f'ect 

interval dra\7n through points ot equal elevation on the upper 

aurtnoe of the Xirk\'fo-0d oil sand or. tthere thin ennd io lenticulo.r, 

on the top of the oond zone BB nearly a.e this could be detcrinined 

fron t he records of oil drillingo. Tbcae contours are baaed o-n o.n 

a&l)umed datum plane 1,500 feet belou oen level, 1n order to avoid 

the confusion likely to arise from the use of minuo sigqo before 

tae numbers on the cobtourn. The contour numbero uerc secured 

'by adding the datum lnteno.l 1,500 feet~ to the el-evo.tiOJ:l of the 



C 

mouth of eooh ~11 and sabtrncting from this the depth to the top 

of the producing sand. The ~ental p~~ture of the surface of the 

sand ta made clearer by realizins that each contour inte-rval 

measures a vorttca.l cUstance ot 20 feet. Changes in the dip of 

tbe beti6 are &homi 'by variations in tho horizontal dintanceu be­

tween the lineo on the mp. The dip ls eteepe-st nbere the contour 

lineo are closeat together. 

grm,tord can.sty l;prt!Jm-- It hao not been f·ound practicable 

to represent by contours the structure of the top ot the qobinson 

sand on account of the extremely lenttcula.r .aaturo of t ho aand~ 

The uestern marg in of the Robltu:son oil pool along the line fr.oti 

Oblong aoutheaet to Bo-ttoms School in the NF . corner aec. ll , T. 5 

Il ., R. 13 ~ •• is clearly determined ey n moncclinal dip of the 

otratn to t he southna-st along t b in line.. The dip Where meaoured 

ranses betueen so and 125 fee t per mile~ 0nl.3 the outor 'llello in 

the field reveal the dip~ine strata. Hlffl' far to tho sout h-:-eat t he 

dip continues is no~ kno-m. n.c top of tbie .monocline appears to 

be almost ~rfe~tl_y flat~ SentterE!d data on th~ fouaiiif~:oua 

1-1lnestone overtyingcoal No.6 indio.ate di#ereuoea in elwtitinn of 

not ov~ 50 feat in eight or ten miles. Theoe aligbt differences 

have not been discovered to belong to .arcy- dot1nito o_yaten. The dat.a. 

on the Robi nson oil sands y1el4 little or vnlu~ in determining the 

structure where the dip lo oo 1011, becaua• the 1rregalarit.1es 1n 

the thickncse of the sand and ·the irregularities due to the im­

po&sibil 1 ty of definite eorrolation of the various l&B1Jca nith.in 

tho Roblneon horizon are greater than any pooo1ble variation due 

to undulating structure or to alight arching or fol d1Dg. The distinct 

/ 
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ffeetem al.ope of the monocline bas not been detini tely located 

southeClst of BottGJ:W Sohoo1 . The aouthtU'n limit of the productive 

oil pool in secs. 7 and a. 1'6 5 ?J., R . 12 7 ., appears to be due 

to the o-harnc~r of t~ oond rather tbnn to structure .• 

l@l1l'enee Copnty ~ortlpn.• The otrueture of the Lawrence 

Caunty portion of the -quadran-g1-e ls ob.own by th-e contours drm:m on 

the 'top ot the Kirlmood oil aand . The north end of the deep o-11 

pool near the county line and in oGca,., 25. 26. 35. and part ot 

36, T. 5 n. • R. lZ -:1 •• and BOC. 30. T. S >: .,. R. 1.2 •• io marked 

by nenrly tlnt.-lying strata. They seem to represent a ven 10\1 

foid which, in a croea•aection of the explored portions extending 

along the south line of secs. 25 and 26. nh<>t78 a relief of lees 

than 40 feet. The ax.la of thio portion of the fold plunges toward 

the north at a. rate not oxoe.eding 30 feet per mile. From th~ north 

end, the axis of the d ome r.1see. aJ.mo.at unUorcly at an ave-rage rote 

ot about 30 feet per mile to 1to highest point in sec. 30. T. 4 n •.• a . 

12 ti . As the ax.is rJ.aee t.oward tho aouth the flanko become oore 

clearly dei"ined .and steeper~ tri the extreme eoutboa.otern corner of 

the quadranale the nnticline 1o ,;ery distinctly developed. Its 

crest r iaes at l.eas\ 300 feet above tbe- loneet explored points on 

its oides. The dip averages about 205 feet per mile-. the quad­

rangle on the EJOUth end be1IJS sor:.u:mhat atee~r on the east Glde. 

At the north end -d the dip averaseo 150 to 1'15 feet per mile • 

The creat of the orch for o 1114th of about one mile is relnti'v.oly 

!'lat. To thio fact ia ascribed the a,pparent flotn-eea of the atrn.ta 

at the extrem.e:nmorthern end of the oil pool ~ It is probable that 

this. northern end lo merely a continuation of the !lat creot of the 

arch \'lhicb._ on account of its no~th':lard plunge . doe& not oxpoo-e 



its flanks nt this point. It is possible, ho~ever. that the apparent 

flattening repreoonts an actua1 dying out of the fold. Tnc relation 

of the fold to the monoeltne north ot Embarrass ~ iver ia not dctin1toly 

known. 

Vincemtes ""uadranglo 

Ill the Vineennes quadr.angle the otructure of· tbnt portion 

ot tho Pennoy1vanian rocks tbat 11e near the surface has been deter­

mined by observations on the calcnreoua and foos111fer~us zone be10T1 
' 

the Parker coal. Acrooa the nor th end of th1a quadr angle the strata 

lie nearly horizont:ll. as indlcot~d by exposures oouth and northcrest 

o~ Vincennes, one mile east of Lat1reneoville. and .:it Launmaeville .• 

Further 1:1est. near Olney. across t he north end of the Sumner quad­

rangle. thla horizon outcrops at an elevation about 25 feet higher 

than at the exposure at Lawr.encevtlle. At tho sooth end of the 

Vincennes quadrangle. betuoen D1cksburg H11ls mid the ~ant bo.nk of 

"iabasb River 5 miles fartb.er t1est 1 the strata dip uestuard about 40 

feet. or about 8 feet to the mile. In a north-aoutn direction.._ 

betneen Vincennes 3?ld n tcksburg ll1lla t he strata dip aouthuard about 

50 feet. or about 5 feet to the ~ ilo. 

The structure of the Vinccmnee quadrangle reprenents a broad 

flat crent o:t t he LaGallo anticltne. which has the appearance of on 

C ext-enaive terrace. I t is 8 mil.en lone and ti.bout 3 3/4 miles tt1de. 

The dome-like structure in the adjoi12lng quadrangles me1•ges into a 

mild trough in section 3. 9, 10 1 15, 21. nnd 22 1 T. 3 R •• R. 12 n. 
Except ror a mild dome about 60 f'eot high through o-ectlons. 23.._ 26. 

27. 341 and 35 of the same locality(fig.8) the sand lies at a rather 

uniform level about the 400 foot contour. 
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fo tho ttest and south the rocks dip dmm oteeply in a 

monoclinal .told extending aoutheaetuard from the oeutern border of 

the ·quadrangle in oeC". 21. T .. 3 N ... R. 12 'J •• and pasaing through 

eec. 20. T. 2 n., R. 11 ~.~ under St . Franc1ev1lle. Fxcept near 

the ttestern border -or the quadr0f18le, 'ahere the louer 111:lit.o of the 

fold are not knoon. the monocline flattens out ffitbin a diotance of 

one or tuo ttiles and merges into a flat-lying terrace or oostn \7hich 

underlies tho southern and ooutbuestern parts of the quadrangle. and 

in which the rocks aro about 4<'0 feet lower than on the anticline 

at the vouth end <>f' the main 1011 field. A manor arch in this lo"t'l• 

lying area baa permitted the accumulation of oil in the Allendale 

field, and a flat terraco nt the baso of the monocllne aeeaa to be 

the controlling factor in tho !:;t . Franci-av11·1e field. 

The eastern flank of the principal anticline dips much 

less ateeply than tho r.estern. rrom the crest there is an east­

uard dip of about 40 feet in a dint:lnco o£ two milee, be3ond uhicb 

the rocks flatten ou~ and the average dip. aa indicated by ~ell 

records , does not ~ce4 10 feet per r:i.1le . on this flat eastern 

limb of the anticline, or, more atrtotl,y, monocltne, small local 

domea 20 to 60 teet in height have been diecovored to be responsible 

tor outlying oil pools ouch aa that 11/2 miles nortiroeat of Billett 

and t he l!urpb,.y pool. 

It in probable that a second t:10noellne oroases the north• 

eastern corner of the quadrangle in a northuest.aoutheaat directi0-n ._ 

entering from the ~irda quadrangle. but there are not a~fficient 

data to prove conclusively 1ts existence. 



SUmner Quadrangle 

In the northeast part of th.~ Slltlner quadrangle the lay of 

the loue.r Pennsylvanian rooko baa teen det.ermined from the doptb. to 

the oil sands in the nmnerous oil uell&. In the nest-central part 

ot the area e' t'Jhere the Aldr lcb cool can be obeervod in frequent oot­

crgps and is reached in several uater wells. the dip of the strata 

can be rather accurate1y made out .. In the wouthcnat quax-ter of tho­

qundrarlfile where the Friemlsville coal liee near tho nuraace the 

ntruoture can be ascertained by usins tbio as the key atr.'.lttl?:l. In 

tho northv1est portion of the qu4drangla frequent outcrops of any 

eaa11, recognized stratum are wantins and the structure ls not so 

detiQi tel~ knoun. .Dy combining the oboervations based on these 

-0eporate beds in- different areas tho structure can be worked out for 

the greater part 0£ the quadrangle . 

In the cent~al oue-third of the gent half~ the area tbe 

Aldrich coal dips totmrda tlm vest from an alt.tta:d6 o! 502 teet • one­

half mile Tlest of eenter t>Chool in the 00 1/4, sec. 32. T . 3 R ... 

R. 13 W .. , to 455 f'e&t in the vicinity of ;Bt>npua Creek 4 1/2 m1leo farther 

neat. reo.chlng as low aq 449 f<tet. near tbO raiddli of the nouth eido 

or sec. 16, T . 2 lT. • R. 14 1. The 1'1eetffllr4 dip In thie region being 

about ll feot to the mile. '1oot of Bonpas Creek the eoal rts-ea to 

4?2 feet near the went bord-e~ o! tho quad~gle in aee. e. 17, and as. 
~. 2 B., R. 14 ~ •• at the rate of about 12 fe~t to the mile . 

A aou-umard dip of 2 feet to the mile is also iutlieated 

in this region between the oouth'7est corner of Bee.~. 'f .. 3 u., R .. 

14 11. were the elevation oi- the coal is 455 J'e&I and the middle of 

the south side of see. 16 ~. 2 B., R. 14 u •• 3 miles tart.her south, 

where the nltltud~ ie 449 feet . The sandstone ex.posed in the west bank 

of Benpas Creek. in the SE l/4 ot see . 9. T. SN., a. 14 ~. aiso dips 



southward at a low angle. 

In a mine operated b_y A. 13:. Kern ono mile east of Frlends­

vil.l~ the altitude of thee F.ttondsvillo coal is 4~ teot. The level 

o:r the .coal in the mine rlaeo and talln oonsid~rably but the main 

41p and 4l:'a1nage is t0t1ar4s tho ueat at the rate of' about l toot 

in a diatanee of 20 feet. In a mine on the Price tarm QI.le mile 

north of the Xem mine the el~ation of the coal is 400 feet. 

ehm1tng a ncrthmu-d dip of 32 feet to the mile between these pl.nee-a. 

A alight norttmard dip is also ahown by a drilling in the Jl:1 1/4. 

see. 33. T. 2 n .• R. 12 -, ., '1h1cb found the F.r1endoville cool at 

an altitude of 466 feet, while three-fourths of a mile eout.b of this 

place the coal outoropa at an olt1tude or 470 feet. In a well near 

the middle of the neat .side or aec. 25, T. 2 11., R. 13 r.1 ., three 

miles nest of the drilltna in oec. 33, the eonl wan found at on 

altitude of 420 feet. indicating a dip touardo the ttest of about 

15 feet to the mile. In a vell one rule north qf the latter 

locality the coal nas alao 1'ound at an elevation of 420 feet. and 

one mile farther east it tm.s reached nt an altitude of 428 feet, 

showing a weetvard dip of 8 faet betttecn tht?se p.oints. Ia an old 

quarry 1/2 mile south of Lum. the atratn dip maiilly tooarde the 

west but also incline a little nortbl70rd. 

An exposure ot coal and sande~ouo. dipplng eligbtl.y oouth 

and east, oocurs :rrear the middl.e of the s l/~ or eeo .. 22, T. 2 11. • 

R. 13 '\"J . A alight antielinal structure sppenrs to be presen~ in 

ihe prominent hills in the south central po.rt of' the quadrangle, 

but in places farther north in sec. lS, T. 3 N •• R. 13 ~-. the dip 

of the strata is mainly weotmlrd. 

From rock exposures and from data on the coal encountered 

in water wells it is knolln that thtir are mau,y i~regularitics 1n 
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41:rectlon and amount of dip hi thto region, but tbeoe in-egul.arities 

do not .extend for a113 conniderable distances ond do not gtteutq 

affect the main soutlmnrd or aouth dip o:t the strata 1n the quad­

rangle . 

Jrono of the coal bedt,• or othe-r easi1y recognized stratum.., 

1a f'ound in outcrops and in shal lotJ wells, over such a. larse part 

·of the area that 1 t can be u&od as a datUI!l or key horizon fo.r the 

eonstruc.tlon of a general map sbo-ai.tag tho structure ot the rocks in 

the Sumner and Vincennes quadrangles . For the northenst part of 

the Sumner area, uhere numerous oil drillings have been put dcmn, 

auch n map baa been made, baaed on the ele'ITation ot the Kirlroeod 

aand in the different oil uello. 

The structure o! the Kiriroood sand in the nu:mnor quad• 

rangle rcpresente the aoutooastem extension of nn elongated dome, 

the northern part of uhioh extends a~out 8 m1len in a nortb~eot 

direction into t h-0 Hardinville quadraJ16le . The dome in the Sumner 

area is about thre-e m.tleo long and 2 1/2 mlleo wide. South .of the 

doce the dip of the fort'!lations 1a arreotcd by a broad. irregular 

f1nt uhich covers moat of the oil fields of the Vineonneo_ quadrungla 

and tte northern and northueet edges overlnp the enot ald-e -of the 

surmer quodrtingle .. The strata d1p to tbs \'lest along the north 

boundary at the rate ot about 225 feet per mile and to the oaat. 

about 150 feet per 1:tilc. Tbc dip trtmi the creot of tbe dome south• 

ward to the flat is .about 65 feet per n i le. 

Vlf.. at,t.tJQte Ritm,ifY 

Pa1ec0zolc era 

Only the later evetlts of the geologic histo.ry of the 

Rardinville. Bird.a , Sumner flild Vincennes quadrangles ean be deciphered 

• 
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from the rocks expo3od at the surface. The record or the early 

Paleozoic periodo i& obtained throu€b a ottrdy of the logo o.t deep 

borings in this area,.. and a.r-e inferred f.rom studies in other a reao 

1tt this aeneral region. The procesoes that: operated 1n the quad• 

r.a.n{Ile affected aloo an extensive .area surrounding it. and hence 

much of the hiotoey of the qUrulrllll6l-e ia conta ined in th more 

complete record of the larger provt~ of .zblch it is a pa~t .. 

During the Paloezotc era the area conprioing t he State 

of Illin~is was alternately submersed in nn eploontinentol sen. 

and elevated ao as to tol'l!l a part of the land mass of the Continent. 

During the periods of submerge-nee the shores o_t the interior sea 

varied uidely et different tlmeo and shifted grent.ly during a 

single period. .In theoo oeaa there accumulated. bedo of more or 

leas eOI:Ininute-d marine ohella and ·lqvers ot mud and saad which. 

b.Y press ure of overlying strata and through c-cmentation by o.alcium 

carbonate and iron oxide deposited from percolatilla ter. became 

cone.olida..ted into beds of lil!leatooo.- Ghal-e. and snndatono. During 

the aueceaaive periods of emergence the surface i7aa subJeote4 to 
• -erooion. and conaequently the I aleo-zo1c anccesnion Q£ this region 

uhoua nwc.erou-s breaks 1n o.edimenta.tio.n \"lhieh are r ecorded in 

~rosional uncontormit.ies. Since the end of tbe Paleozoic era., 

the aurt'ace o.f this ftgion has been continu-oual,y abo-ve the se3. 

Ordort~1SD period. 

The oldost -strata efte-o-untered in boringo in the !Usaieoippl 

Valley accuznulJlted tu tbe sea during .a period ot widespread sub­

mergence. DIU'ing t.hia time the bordering lands ttere low and -oaters 

clear,, and the thick "Lower l!agnesian" or l'rair1e du Chien limestone 

was laid down ov-e-r the entire atote. Deep borings in this region 
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have penetrated the Prail'te du Chien limestone to a dopth of 377 

i"e~t uithout reaching tbs base of the forl!ltlt1on. Tbio deposition 

vaa -cloaed by an exte-nsive emergence ouriiflg which erooion channels 

~ero 11'1 placen out t.o a depth ot 1.00 or cor:e feet into thio lime­

atone before the auoceedina otrata t1ere deposited. 

During the next submergence ,he streamo that drnined 

the bord-ering lands bro-ught into this basin large qoantitie.s of 

sand i7hi-ch the v1ave-s sorted very perfectly and spread wideq ov~ 

the sea bottmn. In thlo manner was laid detm the nt."!'\e-ter sand­

stone, having a tblokneaa 1n this region of 70 feet. Foll0\'11ng 

the depoeltlon of tho St.Peter sandstone tbe epicontinental sea be­

come clenr and conditions for a long time ~ere favorable for the 

growth of marine organioms secretlt1g ca1careouo shell.a. From the 

shells of auc-ceeelve generations of theoe an!mnls a bed of lime­

stone. 3'10 o.r nore feet thick. belonging to the !!ob.aukian epoch 

and corresponding to the ao called 0 Trenton limestoneu of Indiana, 

waa n~cumulated. This limestone deposition naa brought k a ~lose 

b.v an emergence nhitb. persisted until lake Ctncinnatian (Richmond)· 

time when the shallou sea Qga1n a.dvanced and submerged this area~ 

These oater& unlike those which preceded them ~ere turbi~ and in 

them the Haquoketa shale with a total thickness or some _____ .,. 

feet was depoolted. It is poos1ble that slight upbo\7ing of the 

La Salle anticline took place at this time nod that thle ntmly 

rained nxis farther to the north may have remained nbove the sea 

_ tbau forming a portion of th& barrier bettteen the Richmond aea 

of Indiann and the ~aquoketa sen of Illinois. 
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Sll.urian period 

The LnSallc fold in thio region ia thought to have been 

present aa a barrier between the Illinois and the Indiana baolnn 

of deposition duriDB early Silurian time, until the clone of the 

Brasstiel:l epocb. Daring the middle 3ilur1an subme.rgence ·1,hich 

t'las wideopread, and long continued, there aere deposited tho 

ffio.garan limestones of the l!isotos1pp1 valley., nhich oerc sub­

sequently cbrmged to dolomite, and l1h1eh in thio region have a 

tbickneoa of 370 feet, and reat unconformably upon the Trenton 

limestone. 

Devonian period 

Deposition of the lHagaran l:lnestone uns cloaed by the 

withdrawal of the sea, and land conditions prevailed over this 
' region during the remainina portion of the S11urian period, and 

the eo.rly part ot the Devonian. Duri?Jg middle Devonian time a 

relatively clear sea advanced from the northeast over th1o aren 

in wbich 'illl.S deposited 140 feet of limestone probably representing 

the J'eftersonv111e and Sellersburg lime-atones of Iridinna .• nnd 

the Onondaga and Hamilton limestones of the Nw York section. Thia 

limestone accumulation 'tlaa followed by sea \7ithdr.awal and a. eon• 

sidemble 1nterva1 of land conditions. sucaeedtng this emergenoe. 

( a mo.dcy aea advanced over the larcer portion o~ the otnte. and 

spread over th~ region a bed of dark. f1ne grained ohale ton 

thickness of 100 feet or .C10re. \7hlch contained great numbers of 

spores of some l j copodiaoeouo plants, 1ndicatiug tbat lo.nd are.as 

uere present at no great distance a,1ay. 
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U1ss1ssipp1an period 

Fo~cmins the submergence in late Devonian time, land 

conditions prevntled over t his region tmtil the begim:lins of the 

submergence o£ the Eissiso1pi,1an epoch. In K inderhook time the 

streams tllBt drained t)le bordering lands cnrried to the sea con­

a-tderable quantities of fine .oand ond c.lay. By the end of the 

KindOrhook. and daring Osage time ~hich followed, the sea we 

receding ond becoming clearer so tbat the depooits of the Osage 

uero l.arael:v limestones, the occumulation of vhlch was cloned by 

the ni thdrawal of the oea to the oouth of. the region. Ohen the 

next advanced during the Salem epoch it was very shall..o\7 and 

bordered by Landa so 1ot1 that they contributed bot littl.e eodiment 

to the basin. In tbia shallov sea the Snlem limestone, ubich
0

in 

places consists mninly of oolite, nae ::ic.cuoulate-d unconformably 

a~ove the Osage . During the succeeding St~Louio epoch. limeaton~ 

deposition persisted. and the sen in this region continoed to 

deepen, and to extend farther northtmrd. reaching as far aa central 

:tatlB. 

At the close of the St.Louis epoch the U1ssiaaipp1an 

sea vlthdrev from the upper lliesisoippi•Valley to some extent and 

shoaler condition prevailed throughout the Ste. Genevieve epoch. 

In these aballow waters consp1cuoualy oolitic limestone accwm.i• 

lated,. similar in maey ways to that of tho Salem. 1'he Ste. Genevieve 

Epoch '1t1S terminated by a e00plete r11 thdraffl'll o.f the eea and the 

recently submerged arm.of Illinois and ndJacent states again becru!Je 

land and uas eubJeeted to mild erosion. 

This period of emersence howev~r uaa succeeded by another 

of deposition .. The Chester aJPM seas nhich advnnced at this time 
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were rather unatab1e- and conotantly ahi_tt1n-g their b&r-dera. A 

syatemattc aeries of advances und retreats occurred so that at 

times clear seas depoaite4 limestone while again temporary ~ith­

dra.wal caused this nl"ea to become p:irt of the land and \ e. nal'tJect 

to alight erosl4n. ~et-ween these extromo atageo elastic depooito 

were fom.ed and tbe ~hole succeooien of oed1mentnt1on during 

Chest.er time produced a aerieo of al.te.rnnting 8<'1.9ldatone and ubaly 

clacareo.us formations. 

Pennsylvanian period 

The 01 t.t-Arawal o! the sea in which the Chenter bedo ha4 

been d-eposited olOtJed the sedimentation of the llbraissippian 

period in this region uae attended by important upll!t along the 

T_.a 5alle axis~ foll0\'7ing which land conditions prevniled over the 

state tor a long ·t1zne. during uhieb the surface became so tronehed 

with otream channels as to develop eonaid.arable relief. 

During ~ennaylvantan time. the .rest.on ms in general 

gradually oubsiding. for. nbile the depo&1to were laid domi in 

eballO'tl t1ater ,. at times a little nbove and at c,tber times a little 

below sea level. the oge;regate thicknesa of these etrata is rnany 

hundreds of feet, and when the youncest were laid dcron the oldest 
, 

mu.at bD.ve been far bel0\'1 the level of the oea. 

Pottsville epoch. 

The invasion of the :Fennaylvanian sea which. advan-cing 

fro~ the aouth. t=n.magreased older forgationa over e~tenBive areaa 

in the northern part of the l!issiso1pp1 volley. raaa initiated by 

alight uarping 1:1ovoments. The early deposits of this ttce consisted 

of a.and and i:rud nbich were s pread over the uneven aurface of older 

rocko and no':7 rorm the sand.stone and shale of the :Pottsville forma­

tion~ Early ~otteville sedt-centation in Illinois l7Ss for a long 



time confined to a rnlb.er na.rrovr area neot of the La Salle anti• 

cltne and in the soutbem pnrt of th~ utate.. As ero&iOll of tho 

lands progrea-sed. probably accompani.ed by t7tlrping covements,, the 

sea gradually ad~Qneed northward and spread ~urtber eaet~nrd and 

~estward. The probable uource of the great volume of coarse 

oedimento of the r otteville formation in this region. \1as in part 

the oandutoneo ot the Cheoter group wh.ic.h formed the lruldo on the 

treat of the basinJ and \?hich bordered the aea on the north until 

it had advanced northwnrd beyond the linlts of the quadrangles. 

nnd in part the e~poscd a.reae of a.nndotone and cr,atalline rook 

farther north in •"tuneoota and 7 isconsin. Ln,ors of carbonaceous 

material interbedded oitb the ~ottsville enndstonee.indicate 

the e:xtatcnce of shallow £re-sh water marsbea tn which vegetable 

catter accumulated to such depth as to form beda of coal fromoo. 

r ro.c t 1 on of an i ne.b up to t\10 feet ln thic knes-3 .. 

Carbondale epoch 

During tbq Carbondale epoch. which succeeded tho ~ottsvillq 

the rcs1on l7as at times beneath the oeQ. and receiving dapoeits of 

shale, sandstone and lil:leotone, and ot 0-th-er tltlea alishtly above 

sea level. The surface remained so lbW and flat that at different 

times ahallon BVlm:lPtJ cGvared extenaivc arcne. and received nccumu­

lationo of vegetable matter which we-re subsequently transformed in.to 

(_ c oal. 

At the beginning ot the Carbondale epoch this ~re.a mis 

a part of a smllov maroh which eovered most of southern llltnots 

and 1n uhieh the vegetable matter ot the llurpbysboro coal aecut:tiu­

lated to a thickneea of -e-overal feet . Thie ae-eumol-at:f.on Tias 

stopped by m()'Vel!lOnts that permitted beds of sand and mud to be 
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spread over the former marnhes . Sed1mentat1.on continued n1th 

occasional development of peat JDD.roh conditiono until late in the 

epoch when ehallou t'.J08J:1P condittono were develope-d over thouann.de 

of m,uare miles in ~e~tern and southern Illinois , vouttmestern 

Indiana. tlDd -ceatern Kentucky,. in nbieh the mate.rial that formed 

the Spring.field coal uQa accumulated. Thio lone period of vegetable 

accumulation oas closed by a subsidence of the Illinoi9 basin per­

mittiD{! a ehallot1 a.ea to ·agl.lin invade tbe region ~rom tho n.outb. 

Ae the s-0a. advanced aver the euwnp deposit the mv-es worked over 

the upper surface of the vegetable accumulation, e0:..%l1nutins the 

rmtorinl and mixing it thorGughly with the fine sediment derived 
,, 

trom the bordering lands. and !inally depositing it in thin lnminated 

bando of black carbonaceous cla.y. As the thickneas of thin black 

clay deposit increaoed the \7aveo \"Jere not able to roach such large 

amounts of veget~ble .material and conditions became more favorable 

for the gro\1th of m::irine orga.,ioma and for the preocrvat1on of 

calcareous shells that wero buried in the sediment , and nt length 

a t L1n bed of arcillace,us 11Deetone mis laid dot7l'l above the black 

shale. fhia ~as followed by the 4eposltion of sand und mud until 

near the clooe of the e poch ~hen exteno1ve ohallov ~eat snacp 

conditiona again prevailed torn 103 tine over the F.ustem Interior 

proviane, and the vegetable r:iaterto.l nhicb formed the Rerr1n conl 

\"la.o acouC1Ulated. 

It ia thousht that at the beginning ot accumulation of 

the vegetable matter ot the coal bcdo the m1acpo nere veey ahallm7• 

and that they deepened co elouly either by 0-ubsidence of the area 

or from the 3radw;u building up of the border o.r outl~t of the 

basin by ecditlentation . or both, that the plants could usually 



adjust, themselves to the changes and the accumulation ot the 

vegetable matter inn general 'flay kopt pace with the increaoing 

deJth~ Tbrou@lout the entire period of accumulation of the coal 

be.ds tbe wa$er of the anamp.e uao ao $ball011 thnt durina the re• ~ 

-curring 03cles of d.rought succee-oive levels o1 the vegetable mass 

uere temporarily exposed_. and the -surf"a-ce so modi!ied by partial 

atmospheric decn, as to ~ault in the to~tlon oC dull laminae 

contoinina mtnernl obarcoal. which oo eenerally nltemute with the 

bright lru:iina«2 in the coo.l beda ot Ill inoifJ .. 

l"at.-eansboro epoch 

\t the be3inning o~ the l.:cLeanoboro c~ach the nideopread 

vegetable deposits that tuld accumulated in this ragion in late 

C-arbondale time t7ere buried ben-e::..th a fett incbeo of mUd laid down 

in the eea that again advanced over the regicn from the south.. Above 

this there accumulated a bed of limestone formed from the ahello 

of marine animls . J;ollon:lng this liotlstone deposition there nere 

laid down a te-:, hundx·ed re-et of strntn conoioting or sand:, mud 

interbedded 't"lith oand_,. uith the aceaaional recurrence of limestone 

conditions. Fresh crater marsh eondttiono vere veey mue-b. le:,n ex .. 

tennive and of much shorter duration than during Carbondale time. 

The kind of sedimento de_osited at ony place changed from time to 

time. and in diffe-rent places in the Illinois baoln -emergence nnd 

0 erosion occurred at different tioeo for a longer or ohorter period 

du:-ing this epoch·. Tho La8alle- anticline, eapeciall.y tn the south 

half r,f the quadrangle, nae temporarily dry lan-d at different times 

during the J!eLeanobororaa well as at Jvarioua ttmesin the previous 

Carbondale- epoch as eho\111 'by the fact that the coal bedo do not 

appear to be continoous across the arch in that region, and the strata 
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thicken on the nest aide of the anttcltno t<mards the deepest part 

Gt the baatn. Closing CcJLeaneboro deposition the sea nlthdrw 

from the region thO greater portion ct l'1hiob ba.e not eince been 

s-ubmerged. 

Permian pe-rlod 

~he record in this region of events during late Pennuyl­

van1en and ~orclan time is not ell preaerve4. but terrestrial eon-

4itiono prc~ailed aa ls aha;rn in tho rec:nants of riv~r-floodplatn 

depo-aitc occur:rtnn 1n Ill1uo1o and lndiana. About 76 mileti north 

of the Sume7• V1ncennes area there have been £ound bones 0£ roptiles 

tbat ere buried in the alluvial deposits of n atream that drained 

that region in late r'cnneylvat1ia.n ol" early ermian time.- '!'bis ol"en 

bas stood so low durinc the long interval bot~een the Permian and 

th~ .:present tbOt the nurtace has not been denudod to the depth o.f 

the old Peroian river channels. and in such relations to ourrounding 

lande that no e-edtmento except glacial do1,oaite uere laid dmm over 

tbe ourface. 

Poat-., 'lleozoic deformation 

Tbc Foleozoic era tta3 oloaod by w1dcnpread movLmento ~hich 

ree~lted in the u iift ot the Appalaobian mountaino on the east. and 

the Ouachita mcuntnit1.s and Ozark domo on the ooat. and the further 

uplift o1 the Ln Cnlle anticline in eastern lll1no1o. ~hicb per­
manently banished tho eea from th-e region. At tbto time nloo occurred 

the elevation of the Uba-m1ee Rills across the oouth end of 'the state . 

west of 3hauncotcmn. nnd the ,basin structure in ooutbeast lllino1s 

~as developed. The general altitude of the surface uhich, previous , 

to these movements had stood not far from oea level , nae increased 

to such an ariount that the vertical movemnt.o ouboequently occurring 
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in thin region have t.o some extent at.fected f.ltremn erosion. but have 

not penli tted invasion by the eea. and hence have le.ft an obscure 

record. 

l!osozoi-c e~e. 

.~tter tho eievation tmd deformati.on at the close 0-t the 

"'11.eozotc era neu prooessea oere ope,rJltive over the region, and the 

areas ~hlch previoualy had received rock oater1al t:'lore or less 

1.nterruptedly have sin-ce suffered almost continuous erosion to the 

present tme, the rnte of erosion in <11ffcreat places varying with 

the elevation \'Jhicb from twe to ti.J!le nao 1.ncreosed by further up. 

lift.a. no record of aenenl do-.Jn®rd 1:10vementG during this per1o4 

bAo been preserved. 

In the Appalachian mountains I and the Czarko., important 

uplifts took plac& during this ~ra some of ahich may hnve affected 

Illinoia. thouch to a much leao extent. ::Otueen the ti~es of elevation 

the aurfaca tras more or loaa n~arly base-leveled~ long-continued 

eroeion, ·the record of one cycle being partially or entirely destroyed 

by erosion during tha ne:~t- .All posoible atnaes occurred in the 

proceos o! b3oe le~elins, and the lcoe complete the cycle of erosion 

thtl more easily mu. i to reco.rd obli torated during the next period 

ot peneJlonation .. In central :11tno1a the uplifts nere Gligbt and 

but little denudation took plaoo. but in the northern and aouth~rn 

pnrts of the Jtnte , ";7her~ the uplifts were more Cf)ntJ_iderablo. the 

topa of some of the hills of reaiotant rock appear to conntttuoo 

remnants of tt,o periods of peneplanatlon that occurred during this 

era. 
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Cenozoic era 

Tertiary pe-:riod 

A new eye le or eros~on in this reg.ion was probably 

initiatod by an uplift early in Tertiary tine. and before the clos~ 

of this period the ourface ot this pa.rt of Illinois bad becom re­

duced to a nearly level plain. near the end of the Tertiary 

period there nus a 3ene:ral elevation of the land in the r tooippi 

Vnlley Vlhieh quickened erosion and permitted the streams t.o trench 

deeper their vlllloya. Well borings show that the lcirger tr1bu­

tar:te-o to the 7abaeh in the Sumner and Vlncenneo quadranglea are 

flowing over pr-e--gl.aoial valleys, no~ largely filled uitb drift 

and alluvium, that were eroded 1n late Tertiary time to a dopth 

of 100 feet or- more below the bedo ot the present stream.a.- and 

in eomo places to a width of 2 to 8 miles. 

The ryaba-sh river 1n this region ts flowing in a pre-• 

glacial valley which ttas eroded more thnn 10-0 feet belou the 

present tloo~ plain and to a nidth of 5 to 10 miles. The courae 

of the pr~oent :moorraso river between Necrton and La~reueeville 

is determined laraely by a preglac ittl vu1ley which in tho ea"St 

half ot the qoodrangle \7Gs cut to a depth ot nearly 125 .feet belo\7 

the bed of the present etrenm and to a uidth of 2 to 4 miles. as 

shomi by tho logs or numerous oil uells 1n th.ta part of the area.. 

Honey creek foll0t1a a pre-glaetnl valley wb1ch ia f11le~ with 

drift to a depth of 75 feet . Br ual)y oreek an<l Lamotte Creek 

also follow valleys \"Jhieh in pre-Illinoian time uere much ~1der 

and deeper than the· valleye of their stJCcess-oro . Farther west 

Eig Creek fol l ows a preglacial channel .- the bottom of tthich in a 
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boring oue mile southwest of Stoy was found to be one mm.dre4 feet 

belO\l' the bed of the present stream. On the divide that separates 

these old eharmele the roe k surf'ace 1a 160 !eet higi.r than the 

bottoms of the· preglacial valleye. The North Fork of the .Ifmbarraes 

is aiso tollotting an ancient channel ~hich wa.-0 very much louer 

than that of the preGent stream. 

The course of the present Embarrnsa river betueen Ile-aton 

and Laorenc.evtlle is determined by a preglacial va.llel which uas. 

carved in the Pennsylvanian rocks to a depth of about 100 feet 

belo~ the level of the present flood plain . Indian Creek is 

following a valley in nhich the depth to bed rock in the vicinity 

of :Bridgeport ta about 90 feet. The r-oek valley at preoent 

OQCupied by llu.ddy Creek. north of Sumner. lo at least 40 feet lo\7er 

than the \7llter of that str-eam. an is also the iralley occupied by 

Crawfjah Creek . :aaecoon Cr eek is also fol l ouing a. valley eroded 

in pre•lllino1an t -ime to a depth ot at least 54 feet below the 

level of 1ta present fioodPl,ain. In the lotter course~ the valley 

of Bonpas Creek bed rock lies oore than lOC feet below the level 

of the \7ater . 

south of the Embarrass there nere t~o pr4m1nent tr1bu• 

taries to the ancient river having the same general couroes as (the 

present ebann~ls of) lluddy creek and the Slough. A uell in the 

southt1est corner of the s . '-1 . 1/4 of the li u .. 1/4 o-f sec . 6, near 

the present channel of the Slough. pen-etrated 100 feet of Pleistocene 

material before reaching bed rock. 

The maximum knomi relief or the pre-glacial surfaee in 

thls area was about 32<> feet. The general topography of the region 

at that ttme was much as it is today• the valleys and 4ividee having 



a aomet1bat &imtlar arransement t.o those of tbc preoent but the 

re-lief t1aa c.onsidernbly greater. tor the vallcyn were deeper and 

the divides :uere doubtlesa aomewhat higher before th& glaciers 

:rubbed do'tffl the sbarper prominences . 

Pleistocene period 

During the early part of the Pleistocene epoch erosion 

was active in tbto regj,on ao shown by the depth or th-a pre•Illlnoian 

stream ehtulnele and the small amount of alluvial ti'lterial that had 
' 

accumulated in their vallC,s betore the Illinotan dritt uas 

del)vsi ted.. While'-' the general teatureo of this p-.,rtion o'f Illinois 

were much ae at present, they differed in certa in !mpGrtant details. 

'?ho aurtnoe f'orms ot that time ba! been .,.e:aey large]v produced by 

neatbering and stream eroBiOII• while the present featureo of the 

l.and 11ere formed not only by the erosion or atreoms and g laciers 

but also by the deposition of a t h1Qk mantle of transported 

aurfac1al material , a large part ot whieh nae brought to its pre~nt 

position by glacial ice and a smaller rart by uind& and by otree.ma. 

The general ef£ect of the action of continental glaciers na.a to 

rob down the shtu•per and more prominent elevations and to fi11 up 

the depressions . thun tending to omooth off the lrregularitiea 

af the aurfac-0. nhile t he i tmn.ediate effect of valley erooion ia to 

increoae the relief. 

Illinoian time 

With the exception ot the pr-e-I l linoian aoi1 and gravel 

beds in this region a part of \'1hioh was probably of late Tertiary 

age, the tirat kn<mn recorded event · ot the Ploietocene epoch 'ffll4 

the advance of the tl11no1an tee sheet.. Earlter lee shooto. tho 

Kanaan ond the nebraskan (pre-Kons3n) covered extensive a-reno in 



the northern !!.1ss1s-aipp i vall,ey _. but not deposits reprea.enting etther 

~t the-ee .bave been to-und in these qundranglea. It i-0 poas1b1e that 

a part or the Illinotan till in tbio region uas derived from an 

older till which naa so completely worked over and incorporated 

in tbe later an to be no longer recosniznble aa n distinct deposit. 

The continental glaciero .oeem generally to nave removea the upper 

( few feet of 1ooa~ material from the areas over ~hicb they peeoed~ 

in oany placeo taking all of it ond even abrading the upper part 

0 

of tho underlying rook l.edgee. In other plae-es-. b0\1ever. the ice 

abeet overrode the e.urtace t1ithout greatly diaturh1~ tbe surflcial 

materials. and in eo~e places even left the oid soil undieturbed , 

In both the !'..ardtnv11~ an<l Vincennes quadrangles such a black muck 

or old soil layer nae reported in a number of \'fell record~ below a 

thiclmeso of 15 to 18 f'eet ot Illinoian till. 

Tbe Illinoian lee oheet t10ved outward from t.he Labrador 

center ~f accumulation. far to the northeast of Illlnoie . Ao it 

advanced it gathered up much of the loooe material from the surface 

over t1bioll it moved. and mixed 1t thoroughly 111th other debris brought 

fr~m a much greater distance. In tbie tnnnner the till 1n Illinois 

came to consist of an intimate mixture o~ material derived from 

local sedimentarJ rocks and of debris derived from ccys~alllne rocks 

l>rought frol!l DU.eh farther northward.. '1ben the Illinoia.n glacier 

melted ft left a mantle of till which burled the valleys and lower 

hills thtlt had been developed ill pre•Ulinoioo time. leaving the 

surface much more level than before. 

t:lb.en the preslacio.l channel of rmoorraas :liver ueat of 

Lo.urenoeville bectune tilled uith Illinotan drift. the river ~as able 

to find a shorter outlet tQ the 7obaah south of Lavreno.ev111e 
• 
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through the pre5l.ac1al. valley ot Indiana creek ._ which it. was unable 

to fallo'7 \lhen 1t flowed at a loue-r level . O\"ling to the tact that 

the uater of the Emblrrass 1s in t his r~gion so near the level of 

that of it& master s.tream_. ·.:ta.bae-b River , the Knbarraes baa t1ot been 

ablo t.o lower th1a portion of its channel and develop terraeee to 

aJ>3 coneiderable extent. since t be witbdrat1al ot the \11sconsin te-e 

ahee~. Conaequentl,y neither thie river nor its tributaries have 

been able to trench ve-ry deeply 0-r excavate very nidely this 

Talley filllns, and thus develop very prominent terrn.ee-0 along their 

valley sides. 
Sang&m~'O ! 1!!le 

fh~ melting of the Illinoian glaoier was tho .reault of 

a climatic change and~ tollooed b:, a long urt-eraal during which 

the cltma.te did not Mffer greatly from that prevail ing in the 

region today.. Doring thts interglae1al time. kn0\1n na the Sauaumon 

stage. Ute ourfac-e nf the drift ma covered vtth vegetation nnd the 

st.reams developed valleys of considerable depth. The deeper pre­

lllinoian valleys nere probably not quite filled n1tb de1ft or. 

if they were. the .much greater t h ickneso of the till over the former 

'talleya c.auae4 lt to settle there moYe than over the areas here it 

wae thinner. leaving depre.an lons marking the courses o.f the larger 

pre-Illinoian ntrcamo. iltese de1,reao1ons oubaequently became 

occupied by the streams that drained t :...e I linoian drift surface. 

over the more level portions of the surface organie natter dortved 

f~on the imperfect decay of euecessi~e generations of plants. 

ae.cumulated in pla-.ces to such on extent as· to form a black soil 

(3angai::ion soil) . On the slopes uhere erosion ttas active and organic 

matter ':la& not permitted to acct.1t:1ula te, the aarface bee.ace more -or 

leeo oxidized and the finer part of. the till were in plncee reoo-ved 



leaving the ooareer c-on$t1tuenta concoritrated at the surface no a 

zone or pebbl.eo . 

Ioaan time 

Afte.r the Sangai:aon conditions hBd continued ondiatur~ 

for a lons titne and the developoent of' vall eys uan uell nttv-nnced., 

}· 
conditions became f'avorable far the accumulation of extensive 

deposits of dust by the wlnde. a. .largo part of 'i'Jhich probably 

occur.red during the time of maximum advance- of the Iowan i.ce sheet \ 

in northeastern Io".7a . This duet or loess uno spread over tlle 

Saner.imon ooil , and over the surface of tbe eoneentrntett grave1s 

and of tho lenobed and er-oded a.urface of the lllinoian till t1here 

the S3ng3.tlon soil ':7as Dhaent . 

Pe<>.rian time 

After a t:1.1:!le duat transportation d1mtnished and deposition 

was generally overbalanced by erosiv-e proc-esses. Tho craving~ 

valleys continued until iisconoin time ~hen the larger valleys bad 

been eroded in the Illinoian drift to level~ probably below those 

of the present . 

131.soons 1n tune 

The 1nfluenee ot still another 1oe sheet ao felt in 

th1s region . After a long period of tho reorion interelllcilll con­

ditions. the Viao-ona-in glodier invaded northern and central Indiana 

and northern and eastern Illinois. -and moved southuard to. a position 

bel.ow Paris and Uattoon. The upper part of the rosin of tru1 l!mbarrao 

was co.vered 1zy' this ic.-e abcct tor a diotance of nearly 60 miles and 

the "J'abash valley vao occupied by ice near1¥ ns far oouth as Terre 

Route . Tbeee rivers uere the lines ot diaob.QX"g& of great QU®tities 

of water from the margin or tho glacier and been.me overloaded ~itb 
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debris liberated by the melttns ice. Ae a reeul.t broad alluvial 

pl&ina or silt, sand and gravel were deposited along these valleys 

tilling the cbannela formerly eroded in the Ili.inoian till , and 

compelling their tributaries to build up the lover portions of 

their channels to a correapondina lovel. 'l'he baa ins of some of 

the streams that did not head in the area or the Yliaoonain ice 

sheet. and ao carried insufficient sediment to promptly fill their 

valleys to such n height, may have been transformed into tempornry 

lakes miles from tne1z Junction nit~ the 7abash. 

Recent epoch 

In recent time there bas been no change in the altitude 

ot this re&ion~ nor~ iJnportant change ln the land relief ucept 

valley c utting along the Embarroso and '7abtleh and their tributaries. 

After the ~iaconsin lee sheet molted from the region the 

amount of debrio carried by the !'mbarras e and ~abaob \iaa great 1y 

decreaS-od mid the :r-ivoro were enabled to develop tbe-lr present 

channels at n much lotter level in adJuatment to the reduced loD.d 

and volume. removi1ig in this pl"oce-es a large portion of the filling 

made during 3isconsin time. As the Wabaob lotrered 1ta channel$ 

tho tributaries of the river began to sink their beds to louer 

levels i n order to preserve their topographic adjustment uith their 

master stream. Since that time they have continued this proces& 

he$dnard , Raccoon Creek having developed a channel ate~ rods wide 

and 6 to 8 feet below its mo.in flood pl,atn for a distance of ten 
e, 

miles from its mouth_. and Cratlfioh Creek ho.a )fut a. narro-ti channel 

a few feet deep into tta former flood plain to B point about four 

miles from 1 t.s mouth nearly a mile above the south border of the 

area. Along the streama at a distance from the river tbe valley 
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in the Ste. Genevieve for~ation of the ~ississippian serie~ •. ost of 

the oil comes from the McClosky sand or Ste. Genevieve limestone, and 

the KirkwooJ. sand of the Chester formations. In th9 order of their 

productivity there oil bearing horizons are the UcClosky; KirkwooJ., , 

:Buchanan, Bridgeport., Tracey, "Gas", and "Shallown as.nds .. These sands 

are almost exclusively oil sarids, exce:pt the T·racey and "Gas" sanJ.s, 

which produce fair amounts of gaa near the north end of the Sumner 

quadrangle. All of .the typical sands ure. as a rule me..liuro grained 
• and. fairly porous. T~e "pay 0 or part of the sands in which the oil 

~I-~' 
is found, is generally(V9:ry cltch softer) and more porous than tha sur~ 

rounJ.ing sandston • The ·trj?ay" ia from 1 or 2· to 30 feet or more 
t.t-

thick an~ covers a range of aF.eal extent from~ acre-to many square 

milea. 

f°J 

The oil pools in the uWO quadrangles are the southeastern ex­

tension of the Liwrence County oil field#.. They cross the no.rthea;:;t 

corner of the Sumner quadranglt3 ani.l s~J? ad over the northwest quarter 
( -

of the Vi~cenn~s ~re~ in 1 direction north by abou~ 18° weJt. The 

if:- 1he G8.3t siie ia very irregular. 

Poolo in tha McClosky aand 

The !~cClosky sand is the most prolific so~rce of oil an~ 

gas in thia re~ion. It fu~nishe3 the moat of tha "green" oil of 
o-J..' 

Lawrence CountyJ --Many of the 1Yells to thiG c:..rtd hay~ produce,i 

initially frcm 300 to 2·450 barrels of 9-il · er day. ~:n +*··~~.p::io--ii,J.,;r.::1:-tt;t::-­

a,.sc1.nd, ~3 ;.orizon is, ~1~,~oft oolitic limestone be­

longing to the Ste •. Geneviev-J~. The top of the ~JcClosky oil sand unde=-
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J.ies the Kirk ood san- boutt\J.l. ··feet.. Tllee.e intervals .·iden pc:r-

oe tib y as t b form t;i..one di· into 1ha Illinois baei n. The Ste. 

Genevieve lirneetone has a tota.l thickness f about 85 feet. It. ls 
f:'O ~ 

oil be .ring from ao to~ feet beneath the top. the prod otive or-

tion b9ving:. an ~erage thickne a of abo~t 10 f et. 
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The I oClosky s nd. is pro uctive alone; a very n rro · atrip~ . ··J' ,J 
. Se -0 30 tJA.., 4 3 /.J T Jfd-+ ~ 12. W/ Cl 'h~ j.,/,~ i t 

:J,bout /4 P\11A ~ ide a.nd t o miles long. ~e Sumrier quadran le. 
5 q_,,; uf,.. ~\ tlu ~-\llClAM.l ~~ e..~ 

The depth of ::n 155(') ~ 1690 feet; The type local- .t.!:, ~~---. 

~l#s~ 
1ty for this end :1.s 1n ec1ion 23, 15. 351 an ~6 ~ T.3 N., R.12 ., A 

in .the f1noennee qu c ro.nan.e, 1"hel·e the a nd ·derive ita name from 
)+q_ 

the ,. • l cClosky ta:rm in aeot-1on 25. The vcrw,e depth ~~=~~e 

·om~::itv- ia R,bout 1775 f.eet. 

01t poole in~ s ;b:o.oey sand. 

Tqc t_op of the Trac y o nd liae about 108 feet benee h 

t e top of th Kirk ood a .n or e r t e b ae of the ri un 01· i;; -

tion in the Cheeter roup . It io , hig ly c le reoue a~nc tone 

nd CO nMOnly yicldu ~ our 0 o:r ,nr.i ~~ o i of . i g L 

GX' ,vi ty . I the northern pa:rto the La~ rer..ce County · ie d t~is 

'ng ~ ~hie ly a :a,p.ert-i~~P----l~~i:.o.:n, ut o nl.y om 11 r10 _ s <" 

~a ha ·e b en reoorde in the Su 1ncennee .uadrengl a . 

i-t i-& ~~--v. ~¥~:tti<:~-ll-e- • / the producin,. a r-ea.a , for h 

most p ~, isolt ted p ola . The type loca.11 ty _·or t'h 

a~nd i in aecti n 11 , 14, 

in h Vincennes quadr·ngle . 

.. 2 4, G 5, :3 5 , nd 3G , T. 3 r . . . 12 1 • 
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011 pools in the Kirkwood sand. 

With a single exception the Kirkwood sand is the most 
';£ 

prolific source of oil in this region andAia the most widely 

drilled sand in Illinois. It has been found productive over most 

of the Lawrence Countyf~eld and in fact, its productive portion 

represents the shape of this field. It is correlated with the 

producing sands of Marion, Clinton, Bond and Randolph counties 

in Illinois, and Pike County, Indiana. The Kirkwood sand was 

.first tapped in 1907 on the Kirkwood farm in the NE 1/~ sec. 14, 

T.3 N., R.12 w., in the Vincennes quadrangle. 

The range of depth of the Kirkwood sand in this region 
ti_~ ().))1A aA.t-

ie 1320 to™ feet, the differences baing due chiefly to~ 
at~~t'J..i l~ I 

1-nflucn<Ye ~ structure, /\ The highest portion is over t -he structural 

dome on the crest of the anticline, a part of which is shown along 

the north boundary of the Sumner quadrangle_; 

tion is. fa;: do+ia 1;-he-w-es-t 1-imb- of the-a.ntie 
1~ _. _t~Y"V\, " "~!LA- lu-r(. 
~etlltiy-Qe~. The Kirkwood sand lies 

Ilk-' 'l ~ . 

the Chester rocks, Aabout 186 feet beneath the 

108 feet above the Tracey sand, and 226 feet 

~ zor:e of the Ste. Genevieve limestone. 

and the lowest posi-

on the terrace ti/I 

near the middle of 

top. It is about 

above the Ld>il /~-....--, 

The Kirkwood sand is a medium,. fine-grained sand, ;ften 

called the "sugar" sand because it resembles brown sugar in the 

chunn drill samples. In several localitie~ in L rence County, it 
. . ~ ~ l ~"' 

is lenticular,1ha¥1:ag 1 i~ o&eeo, two le~see ana sometimes 

th~ee. · The top lens is very uniform and regular over the entire 
and 

county/for this reason, is chosen as the key horizon for the 

structure naps of this folio. The_average thickness of the sand 

in the quadrangles is 33 feet. 

ltv-.. 
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shows an excellent initial produc-

t ion, ~ i-M=~iq,,11,i!'t,t,,!1-f+'!f,~ as 1000 b.a.rrels, with an average 

close to 150 barrels. It is the most reliable of all the 

sands in its initial yd.eld and steady production, ,and its de-
,1/(/,UI.. 

cline has been very slow in comparisop ~ ~he shallower sands. 

The Kirkwood sand oil is generally considered sweet oil, which 

is more~ from sulphur than is the oil from the lower sands, 

although in some localities the sulphur content is variable. 

The average specific gravity of the oil is about 36° Beaume. 

011 pools ·in the "Gae" sand. 

The "Gae n sand is locally the first sand encountere.d 

in the Chester rocks, and is the first underiying the Buchanan 

sand. It is called the "Gae" sand because of the small amounts 

ofgas which it produces over the northern part of the Lawrence 

County pool. Some production of oil is reported over very 

scattered areas. The "Gae" sand ie not distinguished in the 

Vincennes quadrangle and is only found productive along the 

north boundary of the Sumner quadrangle. The average thickness 

of the sa.nd is 16 feet. It ie about 123 feet beneath the top of 

the Chester rocks and 87 feet above the Kirkwood sand. 

Oil pools in the Buchanan sand 

The Buchanan sand ie the next producing sand above the 

"Gas" sand. rt·was first discovered in September, 1906 on the 

R. o. Buchanan farm in the SE 1/4 sec. 16, T.3 N., R.12 W., near 

the boundary ~f the two quadrangles • . This sand is found at an 

average depth of 1320 feet in its type area in sections 15, 16, ~ 

17, T.3 N., R.12 W. 
~ 

Outside of this are a the data concerning 

this sand are very scattered, and· n , this 
sand 

is not generally distinguishable from the overlying Potts-

/'? "'1. 
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tr1lle se~nde;tones,. 'oot of the ell cla.t i the ype 1· a in ... 

dioq,t e a eh 11 1 . enatra.tion into thie s .. nd, j at eno ~h t 

inuure auffic ent and a fe ahot . This cil zone i s in moat 

p l aces underl~1n by salt ter for wh ich reason _n s me 

t iea in the stat a the Buch. n n , ~.na 1 c 11 d the "Halt eand 8 • 

Thia e nd h .... A3 be n one of the 1.noat proli io oil sa.nda in the 

T11·nois fields . l .'l: •('T'e lni tial produotion ha been credited 

to its wells but their yie d h~ declined o e h~t f 

that of aome of the others nd of be area.. Little 

.e not di t e ty · area . The -ver go thickneas of 

iu t e r uuci zone · s abut 35 feet. The top of th· an 
11 , ~ ' ,. f ~ 'f- ~J./~ luA, 

liP-& about 360 feet~a ove the Kirk ood. ~here are several 

m Jl i ol~ted oil poolo in the Vine nneG 

D) ble ); hio- i s the one north eot 

:r..oth ·• t e -.'lOUt C, do.ft 

,r~J y · .. olifio .1hile th 'cl] a 

9.il pqol 

Te frat oil 

, · ncem.cc qW:-dr nglea 1 1 0 

11 i 1 the regio 1 o:f the Sum er £.d 

11 ad t the B idg ext ~din 

the t0 ··n of Britl ·eport in JUJ.Y 1 06 .. Th nan o t1'e tO\"ln · e 

given to tl e u· d r~ ... Q. b.s;;Cu.U e of it oha lo · ept nd z;ood 

initial production this horizo~ ttraotedmuoh interest and 

subsequently w ti 

~ 
i -ely develop d both north and of th 

town. The producing strip s since defined, is 6 miles long 

and about 11/4 milee wide , of hich 3 l/4 miles of len th are 

in the north part of the Sumner quadrangle. In most all oaaea 

this. sand is found to be barr n in the rest of the wells in 

the two quadrangles, except at the south end of the field in 

j 

I 
I 



the Vincennes area, where the aand is. productive over an area of 

about 3 square rr.ilea. 

The Bridgeport sand is lenti~~lar comprising three 

generally distributed lanse J ov~r the oil fields, which, in 
Cl,i.f ~, 

a01ne oaaes., ~ consolidated a,f., in others~eup.:,:)lanted with 

shale. The general thickne s ses of the lenBea an~ the intervals 

between them are very difficult to estimate because of their· 

variableness and overlapping character. The top lenae is about 

35 and 44 feet thick respectively in the producing areas of 

the Bumner and Vincennes quadrangles. The Bridgeport sanl is 

almost excluEt1ely oil bearing in the Sumn&r area but yields 

abunu.ant gas in the ~Tincennas quadrangle. 

Oil ~ools in the shallow sand 

The oil pools in the ahallow san~ are limited to the 

extreme south end of the Vincennes q.iadrangle. There ara but 

eight producing wella in this 3ana and these yield a very small 

amount of oil. 'flHI average 4ap th o:I' iii.a sand. i s~bou t 450 feat,_ k,~, 
~ 
bein:es about 500 feet above the Bridgeport sands •. 

Distribution of oil and gaa 

Oil 

/J The oil sands of th~s region have proven ver rich~. ~ 
-fvMrt.,,, ~ .,-4--(_ -1,.._z- <,.(. ~ I 1 I 

~-show·~ emarkabl~ p.~u;ra~.QJ..i.-l~i-l7:SJif'Y--,:-in~--,,.tltt1-es¼irF .z.ielJ.~d aave }l'Qm~ 
t/ti;~~ --..~ ,U(J ~ Au <A.A.- ~t. J ,, , ~ 
of ~g ii fe. · Pt io~!'ler a 
~ )- J tl .,,J.. 

uphold th& Ji noi s -,_r-Q4-+:r0• ·:-o: e othe.x.. s.aads w.er.. e.c.-1 in---
n 

ha1rs ~ b&:f!Ri--rm.-.Fl" ho s igne f a grailnaI decl1ne., 

_J_hyLall~i g t-he -annu l to"'"al · ~od .cti~n t..o .decrease •. 

1 



Sumner quadrangle 

The following t~ble shows the results of drilling in 

the Sumner quadrangle: 

Township 

Bridgeport 
Christy 
Dennison 
Lawrence 
Lukin 
Petty 
Wabaeih 
Total 

Table of well data for the Sumner quadrangle 

Productive 
wells 

1056 
l 

25 
93 

114 
4 

1293 

Gas 
wells 

10 .. .. .. .. 
? 

•• 
l? 

Dry 
holes 

96 
5 
3 

10 
8 

12 
11 

145 

Total 

1162 
6 

28 
103 

8 
·133 

15 
1455 

~here are 1,455 wells :ma.pped in thh, area, of which 145 

or 10 per cent, were barren. 

The following table shows 935 wells that furnish data 

on ini tial..\oproduction for each sand in tilia area. 

by townships, sands, and extent of yield: 

They are listed 

Townflhip 

Petty 

Bridgeport 

Lawrence 

Wabash 
Total 

Table showing initial production of the 

sands in 

Sand 
:Bridgeport 
Kirkwood 
McCloaky 
Bridgeport 
"Gas" 
Buchanan 
Kirkwood 
Tracey 
:McCloskY: 
:Bridgeport 
Bucha.na.n 
Kirkwood 
McCloaky 

~ ­

0-10 
2 
4 
l 
4 
1 
2 
5 
2 
5 

• • 

1 
• • 

30 

the Sumner quadrangle 

8. ~ 
7 10 
3 ·• ". 

4? 116 
2 3 
6 10 

76 Qll 1 
6 4 
8 15 
1 4 
2 9 
7 13 
1 .• 
2 2 

176 293 

100-199 

103 
1 

22 
88 

i 
9 
8 

13 
15 

I 3 
283 

200-499 
3 . 
4 
l 

12 
1 

61 
30 

5 
1 

11 
3 

2 
134 

Over· 
500 

• • 
l 

• • 
4 

• • 
8 
3 . . 
3 

.. 
• • 
19 

The oil A of the Brid~epoi·t, 11 Gas 11
, Kirkwood, Tracey, and 

I\ J)( ' }-,U 

Mcclosky sands in the Sumner quadra.ngl~ ~ controll.ed by an 

extensive -- ----- ---~ 
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elengated dome lying along the crest of the LaSalle anticline. 

Only the south half of t.lile dome is represent d on the map of this 

area. The best prod.uctiene are not found on the crest of_ th~dome 

but around the flanks. Very 

sands·around the base ot the &:BaiiiW s a 

fair production of oil en thestruotural terrace outh of the 

deme. The BuchanJ:!.Jl sand ia espeoially noted for its production 

in th type area. Previous studiee1 of the strudtu~e of this 
c... 

eand sho that the oil is Q~noentrated in two small symmetr\al 

domes, eaoh about 100 feet high. The wells mf the Bridgeport 
~~ 

aatl sho a ~xera e Yi l~ of ,bout 150 barre~of oil within t~e 
~)- tr\X" <.l ~ ,<...c-<.. ,<l/4_-t!J.,t.-f. C,~~ "'H) ..e~~-,.~ " 

pool~ ' Q9A½y -&he great quantities 9f ·salt atarl\ beyond 

i-$e- boundaries. 

VinQennas quadrangle 

The- followin tables sho the extent of drilling in the 

Vino nnes quadrangle: 

tabl of oll data fo;r Vinoennas quadran le. 

Township Productive Gas Dry Total 
wells wells hole~ 

Lawrence 536 . . 120 656 
Dennison 1104 12 185 1301 
Wabash 49 .. 22 71 
Allison 7 . . 6 13 

Total 1696 12 333 2041 

The oil e.and.s of this are-a have preven the riohast of the 

of the seven~roduoing ~an· of the _region yield immense mounts of 

oil. The beat produ.qin _ ~ands o;f this area have a thickness of 

~om 10 to 35 feet Qf - s Bd hioh 1~ ene:ra1ly free from ·,~1arge 
. . :J..o~I 

!.¥cunts of salt at1r . .. ·of the ells mapped in t·he ~r~a ··only 
Slatohiey, R.S .. o'i1 ~ie~de of _tCrawford and La renoe. Counties 
Ill. State, Gaol. Buri/ f; :BUll. o. 22, p, ·lo7?. /'11' . ' 
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"333 l~,3 l~f~ 
~ or per oent ere dry. Of the~ producing wells, 
~ 

/~~ give the fQllo ;ng data of initial production: 

Table showing initial production of the eands in the 
Vinoennes quadrangle. 

Township Sanda o-
10 

11-
49 

Barrels 
50-99 100-199 200-499 

Lawrence 

Dennison 

Allison 
Wabash 

Buchanan 
Kirl<:wood 
Tracey 
Kirkwood-Tracey 
McCloaky 
Tracey-McClosky 
Kirkwood-Tracey-

3 
9 
l 
1 . . . . 

. . McClosky 
Kirkwood-McClosky •• 

Shallow 
:Bridgeport 
Buchanan 
Kirkwood 
Tracey 
Kirkwood-Tracey 
Mcclosky 
Tracey-McClosky 
Kirkwood-Tracey-

McClosky 
Kirkwood-McCloakl 
McCloaky 
Biehl and Jordan 

•• 
17 

4 
12 

1 
1 
4 

• • 

. . 
l 
l 
3 

5 
69 

3 
1 

14 
3 

3 
4. 

5 
81 
16 
87 

4 
6 

13 
3 

2. 
8 
5 
8 

9 
58 

3 
5 
7 

29 
46 

l 
3 . . 
3 

4 2 
l 4 

1 
70 
11 
80 

2 
8 

12 
1 

7 
14 
. . 
13 

. . 
55 
23 
70 

l 
16 

8 
3 

30 
18 

l 
10 

• • 

3 
l 

6 

. . 
26 
13 
23 

l 
3 
8 
l 

25 
10 . . 

8 

I '+- I 

Over 
500 
2· 
l . . 

•• 
3 . . 

• • 
l 

• • 
•• . . 

l 
•• 
•• 
20 .. 
17 
10 
• • 
2 

The Xirkwood sand pool is the most extensive in . the VinoenRB 

quadrangle, follo ed in order by the oClosky, Brid eport, ~racey, 

BUohanan, an Shallow sand pools. There are to areas \"there several ·~-
sands are highly productive in the same ells. The Bridgeport, Kirk-~~ 

wood, Tracey, and oCloaky sands ho a combined produotion in the~~~' 
~a~.i., 

main area in seotions 23, 25, 26, 5 and 36, T.3 N., R.12 ··Arn seo• 

tion 14 of the same locality many ells produce from the Kirk ood, 

Tracey, and oClosky .sands. 

The Brid sport ~and ahas a good yield of oi.l in an isolated 



• 

-...... 
~ 
~ ' I 

ry 

area covering about three square ruiles at the south end of the l-

field. This sand seems to lie high atruoturally, and in aooordanoe 
) 

1th the eat::i.bliahed theory of thti p~eaenoe of gae 1f a1sed portions .,_'i'.i 

of the sand, produced abundant gas 1
7

a_lmost all of the wells , some ~ 

of ~hioh are holly gaa producing. 

The Buohanan sand extends into the Vincennes quadrangle 
a v 4 ci£a... pi, .-:~ ~ l l<-v-. a__e~ ,,. -<. ti,,. 

from the S~ner areaJA There are many large ella in the Vincennes 

area but generally they are not so large as those in the Sumner~ 

One or to ri0h apot,~0oour 1n thia sand both at the north and 

south ends of the fi~ld. 

The Kirkwood sand yielde considerable oil over the 

entire area and is especially produotive in seotiona 14, 26, and 

35. This sand has attracted recent interest in that ~everal 
J 

are producing 001;0meroial ar.newi!e of oil in ,8\1-t¼y.i-n-g pool-a t'Q the 
• 17 Jk 11- ,-nJ.;. ;- JJ.. ,-(, r. ~ 

e'ast of the general pool, ~-- d --~ a. · ~ 

The Tracey sand is spotted over most of the area, except 

t , ' r: N 
square miles in extent 1~. ""'"'4fflo<l-~ this sand &&ew-s 1 ta· ?eat/\proauo-

tion .~=-Bt1--... . 
Tha 

IL, 
oCloeky sand has · produoed more gush8ti5 in the Vin .. 

oannes quadrangle than all ~f. tble rest of the sands in the tw~· 

areas combined. 

locality liea n aeotions 23, 24, 36, and 56. There are many lar£e 

wells in this area that produce oil from the ~loClosky sand in oom­

bination ·with either the Kirk ood or Tracey sand or both. The 
4---tn, I.('_ b"" .... r 

ll oClosky sand. also aho s abundant gaa in ~ """'VV::. of this pool. 
. .<A 

The next beat producing area of this sand ¼kin ijeetion 14. 

G: ~ 1A. o..£1 I i><d ~ .rl,
0 

' • ' \ (i{ 1 _ ,__,,( , I "'k'/MI1AAII. a,; L/u_ ) ,(, 11' •' 
111 a. " -MA v Ir 1 '"I ___,__;_,. -1,,0.. 5-.. .,.,.::c1....,,_,..,_ ----e.. 4. j ;-~ -tL '),,,,,-~ 
Jc wo( ~i S-.Q..C f" i -r .2 ,v, {r II w. 7i. ~ d. ~fL c,r,~·, ~ 
~ ,.. . • r b ,~.-,, ,, A- L _, C, , ';.J J , • I A..r.zrf ~- ~~ v _ ~, ~ '-' 



The oil in the Vincennes quadrangle is, for the most 

part, oono@ntrated over a broad flat, plateau-like crest of the 
+ major fold. The eneral struoture conforms to the 00-foot oom-

tour on the atruoture ma~ and inonly one instance itdio s a ten­

dency toward a raised atruoture •. An elongated do~ of about 60 feet 

in hai~t aho sits cr~st lying alon 

23, B5, and 36. ( .u.,_ ~ J J'-J 
Gas 

the est lines of faeotions ~_j 
( ! , F , ~ C c 6 11 ~ v<.. \1 (a 

/~ ,_µJL., 

Gae ie not so abun~ant in the Sumner and ·v1~oe,l'Ui:S quad­

rangles, as it is in other great Amej:ioan oil fi_el~s. Th.~ majority 

of wells in. the ta enoe d-ounty field product sm li amourrts of 

oasing-head gas hioh is mostly consumed in drillin .. and uapin 

alls. The one loaali ty here gae is produc-ed ·tQmmera
1
ially is in 

the Bridgeport sand in 

h-8:S-..:eeien--~~Hte!!mt'Sr?'cl1:lrtly._ The greater part ot· this gas ia "com.;.. 

bination" · aa or that whioh has been used in makin- th Gil flow 

and is caught from the alla ith the oil. 

R&lationa of structure to the accumulation 
mf oil and gas. 

There is probably no better example of tha oonformability 

of oil pools to geolo io structure than that presented by the Ill-
~ . 

inois\fields. The g:raater part of 1llinois lies within the astern 

IntaTior ooal ba~in, hioh broadly ap a~ing is an extensive sppon­

shaped basin, the bottom of whieh extends along a line through 

Ceriro Gordo, Lovington, and Olney, and thence southward. into its 

deepest part in ayne, Hamilton, and Edwards oountiea. The east 



side of the basin rises into the strong, lon 7 itudinal LaSalle fold. 

The ascent is at the avera e rate of about 50 feet per mile but it 

is more rapid in Lawrence County a-s sho'l.m by the ·contours over the 

very sharp apex of _the anticlinal dome. The basin and the lower 

f I f 

~ flanks of the fold are known to yield abundant water in all the tands 

which are productive in the main fields. The uppermost part of the 

flanks of the major fold contain an abunda.nce of oil. The 'Vestern 

limiteff the fields are abrupt and beyond this line the sands '.ire 

water bear·ing. Enough data are at hand to justify the conclusion 

that this is a line of 

and over the fold moat 

and tha~ above this line 

oil baar"ing. The accumula-

tion of oil and gas ir their present position may be~oke~ u,on as 

in ides~in accordance with the generaily accepted anticlinal theory. 

The following factoT-s of accumulation du·e to structure are ap,arent :· 

1.. There is an extensive anticline with a marked basin on at least 

one side. 

'B--. '!1he ~epreooions on bot:a aidoo of the .fo- ~ -$ · ~ a:bum:n:rnt w~, 

2,.-e-. The sands are cornnonly po~cus and hence form suitable ressrvoi~s~ 

~ ~ There are abundant shales and some limestones overlying the sand­

stones, which pro~ably serve as impervious covers to the rea0r­

voirs. 

tf 5-r- The sands in both limbs of the anticline are abundantly saturated 

with s·a1 t water, which is probably instrumental in holding the 

oil and a~ captive in its present position • 
.--
~ ~. Although the general struct~re of the oil fields is dominated by 

a major fol.i its orsst is vary irregular and is interrupted by 

numerous. minor do~es and transverse uepressio~s which together 



, ' -

with irre larities in ,orosity, have been in)tr1mental in 

segre3ating the pools. 

~7. With the axception of the extensive flat area in the Vincenneo 

quad::-angl~ the best coll3ction of oil was found on the la~ge 

/ 

dome and r.i.eA.r i t-s base in the Sumner quadrangle. The !!'inor 

\

·domes over the entire region are logical reservcirs for gas 

but contrary to exp9ctation _the larg~st :..r::1ounts of gas do not 

usually lie at the apexes of the domes but down their flanks. The 

~s~amount of oil lies on the extensive flat crest of the major anticline. 
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Coal. 

No coal is at present mined in the Hsrdinville quadrangle, but thin 

beds outcrop in a number of places, bnd have been reported from 15 water wells 

in the area. In the north east qmirter of the quadr&ngle a thin coal is ex­

posed along the strea~s in a number of places in Boney creek and Robinson town­

ship_sj as, ne1:lr the middle of the east side of section l 7l and also in the north­

west 1/4, section 4 both in T. 5 N.i. 12 W. In the_ S .E. 1/4, N.W. 1/4 of section 

s~ T. 5N., R 12 W~ an 18- inch CObl WbS found in a water well beneath 22 feet of 

drift at an ol ti tude of 479 feet·. Another well in the east h&lf of the N .W. 1/ 4 

of section 23, T. 6 N., R. 13 W pPnetrated a 7-inch Goal 29 feet bPlow the sur­

face, at an altitude of about 472 feet. In the log of another well nebr the 

middle of the west side of Sec. 11 of the same township a thin coal was report­

ed at an elevation of 465 feet; and in a well in the S.E. 1/4 of section 8, T. 5 

N.R. 12 W. coal was found at an cil't.itude of about 429 feet. 

In the west part of the quadrangle the log of a water well nebr the 

northwest corner of section 1 T. 5 N.,R. 14 W., reported b thin seam of coel 25 

feAt below the surfbce at an altitude of 428 feet. 
~ 

An outcrop· of"'-coal one to 

one and one-half feet thick occuns on the west side of the ridge n~~r the middle 

of the south side of section 27 T. 5 N., R. 14 W. 

(""' Farther south in the S .W. 1/ 4 of the quadrungle well borings have re-

1 vealed the pr~ce of two rather thin coal beds about 100 feet Bpart. In a 

well boring th the N .W. 1/ 4 of section 16, T. 4 ~ R. 13 W:,; coal WbS found at 

an altitude of about 530 feet. In another well near the middle of the we:;;t side 

of Section 22 T. 4 N., R.\4 W., a thin coal wos passed through aj an elevation 

of about 428 feet, and in another ne&r the middle of the north side of section 

21 of the same townshi::? a higher coal was encountered at an elevation of 531 fee--t. 

L-!n an oil well a short distance west of the middle of section 20 of the same 
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township ihe lower coal was reached at an elevation of 417 feet. Another well 

235., :'eet deep near the middle of section 18 ·of the same township passed through 

\ both of these beds. 

v-' 
A co&l bed of considerably greater thickness is reported in the logs 

of several oil wells of the area at depths varying from 450 to 650 feet. A 

portion of the log of bn oil boriDG on the Childress farm, in section 24 T. 4, 

N., R. 13 W., showing the depth cmd succession of strata overlying the thicker 

~ . 
coal and the charbdMr ·of the entire section of Pennsylvanian rocks in th?\ region, 

is ·iven below: 

Log of well number 3 on the Childress farm. 

Thickness 
feet 

Quaternary. 

Depth. 
feet 

Recent and Pleistocene. 

Quicksand, white, soft- - - - - - - - - - - - - 50 - - - - 50 

Carboniferous. 

Pennsyl venian 

McLe~nsboro and Carbondale formations:­
Sandstone, limestone and shale, light and 

d~rk- - - - - - - - - - - - - - - - - 220 270 
Limestone, white hard- - - - - - - - - - - 15- - 285 
Shale and limestone, white, soft- - - - - 135- 420 
Coal and shale, black, soft- - - - - - -.- -13- - 433 
Shale and limestone, wh~te, soft- - - 52- - - - 485 
Shale, brown, soft- - - - - 10- - 495 
Sandstone, white, soft- - 35- - 530 
Shale, black, soft- - 10- - - - 540 
Shale, white, soft- - - - - - 95- - 635 
Coal- - - - - - - - - - - - - - 7- 642 
Shble, brown- - -133- - - - 775 
Limestone, white, hard- - - a5- - Boo 
Red rock, soft- - - - - - - 10- - 810 
Shble, white, hard and soft- - - - - - - - -30- - 840 
Limestone, white, hard- - - - - - 10- - 850 
Shale, black- - - - - - - - - - - - - - - -130- 980 
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and at no place i-fl it lmomi to be developed in workable thickness. 

A coal l1bich m-cupies an horizon eorres-1,ondine to the Parker coal 

f arther south and lyins about 42 rcet above the thin 4-inch cool 

mentioned above. is expQned in aeve-ra1 placeo in the Pirda quadrangle. 

It outcrops in tbe SU . 1/4 sec .. 2. T . 6 B •• ll ,. 11 ~ ., uhere the tbiek­

neaa is l foot and th-e altitude about 460 feet . Near the north--;rest 

co1'1lcr ->f sec. ? • T . f1 :t . • H .. 10 YI. . t hin coal lo expos-ed 1n a 

t hickness Gf l foot and an altitude ot about 489 feet . It outeropa 

again in about the nm:le thickness in the nt1 . l/4 oee . 12 , T . 6 n •• 
R. ll i ,., at an alt1tu¢e of nbout 466 feet; and at oeverol places 

in the east half ~ oeo . 35. ot the oame to, nGl'i1p ,:iherc the eleva• 

t ion is a?tout 415. and in the m7. 1/4 uec . ~o o:r thie to;,nship o.t an 

altitude of 480 !eet. One-half mile weot of )'lat Hoek t his ooal 

is ~ell ex ~osed in the bank of a ercek uh~re the thietmesa is 11/2 

feet and the altitude io about 483 foet . It io roported to have 

been s.tri-Pped several years ago at a plaee in the Slf . 1/4 aoc. 29, 

T .. 6 n •• ..:.« . 11 \! ... in the 1n. l/4 sec . 2e. T .. 5 n ••. .a .. ll ;i •• 1n the 

lfi1 . 1/( ece. 30 , T . 6 N •• n . 10 Vi .. . and 1n a few othe-r- places 1n the 

quadrangle- . 

The f m:"keX- coal 1a quite .P(!rsistent both in ocourronc-e and 

t hickness . The bad 1n too t hin to be of commercial 1mportcnce. but. 

1 t ~ &O!tletime beco=-c of some value an n local oapply. At a tew 

placeo in the neot part of the » irds And in the northea&t quarter of 

t he Rardin-ville area quadranJle a coal l 1/2 feet thick ia exposed 

at a level about 70 feet above that ot the Parker bed . Tbio coal 

lies at ohout· tho borizoo of the rriendsville coal farther aouth in 
the =:mnner quadrnnslc and probably correa;onds to tbtlt be:4 . 

The Friendsville la the onl,y eonl of importance at preoent 

1 
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worked in the uur:mar and Vtncennct.a qundranglee . lt l)clonas- to tbe 

!:cLennebobo f ormntion and f)oct/rs under a .tc'3 eeua:-e miles in the 

o.oatheast part o-f the ..;w::l1tler area. and f'nx-ther ooath betuccn Bonpao 

Creek and the t'1aba8h Hiver . lt io not known t1etJt of ::onvao Creek . 

-nor does it persist ln thicl.QlCSU- oouth ao fa,: ao Grayville .. or c33t 

Id the 71abasb River. In a noctmnu .. d direction it is not ee:rtail'll.y 

tnown farther than 6 milee north or t'r'iendaville. 

Thie coal outcropn in a few plae&a near tho tCh'I?l of 

Friendsville and ia tt~rked for local aop¥1J' in a £e~ m1n~e in that 

.t'ic in1ty . In this region the bed is genei'ally about i foet thick. 

and lies :;o to 50 feet belo..-r the surfo.ce., At the. Keen mine . one 

mile cast of ~riendovil-C the sho.tt ia ~ feet deep and tho ~oal 

is 3 1/2 feet t hick. The abaft on the Priee .rarm. one t:.ile farther 

north , io ,~7 feet deep , and the coal ia there a feet tbic-k . A 

ahA!t one and one-half' miles sou-th of tho l .. een mine is 32 fc-et deep . 

Thio bed woo formerly aorked by a ttb,Ut 1/2 mile south of Linn. 1n 

the TIE . 1/4., sec . 6 • T . l B .. ., H . 12 -:1 . at a deptb of 27 feet . and 

natJ reached in n well at the rroc-eye school in oeo.. 24. 1' . 2 ... , • . ~ rl . 

13 E •• at a depth ot 18 foot . and in a dril.lina in th<.; 1;.} . l/4 , 

aec • .33. T . 2 rr .,. R. 12 w. at a depth o£ 3'1 £eet . '1"he coal in thie 

regien is usually o":rlain bJ a bed o:f oandotooe uuich, in t1 t'tm 

pl.o.eeo. ts separated f'r<>m thrJ coal b;, a fe.1 inchen to 4 feet of obale . 

The bed in someuhet tr~egular in its dip. the general 

inclination being tm:ards the weot . bat a oliGht eo.st'1ard di; is ohmm 

east of Friendavllle , and a slope tc?ro.rds the narth 1G o1ao looalcy 

indicated in that region . 

\ldrich coal 

I\ thin ct>al lyi113 60 t3 ao feet above the :Friendsville and 

t hought to c or.reapond with the \ ldrich bod of the Patoka quadrmgle , 

1-..1-
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is present over a~veral oquare miles in the ueat central pa~t of the 

Sumter quadrangle. It varies bet.ween 10 and 24 incheo thick• and is 

too thin to be ot im_portance e:xc-eJ .. t as it cay be stripped at the crop 

to supply local needs:. It has been norked in this manner on a small 

scale over a fen equare rodo 1n the :f3 1/4, eee. 22 , T. 3 l"., H . 13 o . • 

uhere the thickness lo about 24 inches; and in the NE . 1/4 of eec . 

31 ef the saoe tonnahip, YJbere it ie 16 inches thick. In the DE . l/4, 

sec. e. T. 2 ~ •• ~ . 13 w. ubere this coal nas forcerl3 worked , the 

thicktleea is a.loo about 16 i®hes. It perelsto at about this thickness 

a few mtlea farther west where it is 1ocal ly norked along the branchca 

of nonpas Creek, in the ~ . 1/4 of ne.c. 2, and the tru . l/4 of .sec. 

11, T. 2 n • ., R. 1-4 'v . 

~xposurea farthor ttest nbere the coal ~rus formerly strip­

ped near the o iddle of see. 3, T . 2 n., ~. 3 '3 ., the t h ickneeo is -
about 20 inches. neat of Dcnpao Creek ifl sect iono 5, s., l"i'. and 

20. T. 2 ~· . • R. 14 Yi . the th1ckncan is 16 to 20 lne-hes. .Last of 

Little Bonpas ere-ck a thin coal exposed about one .mile southwest of' 

Lancaater> and eneoan1ttBred in a ~ater ~11 2 miles oouth and 1/2 mile 

-oeat of the l a tter locality. to thought to represent the ;\ldrich bed . 

From near the center of the Sumner quadr~ngle t hio cont dipo rather 

uniforml y 't1est-:iard to tbe valley ot .Bonpas Creek at an average rate 

of about 11 teet tot~ nile . ~est of Donpaa Creek it rises at a 

oligbtly more ra1,id rate to the aost border of the quadrangle . In a 

oouthward dtrectlon the ave rage dip of the coal in this region is 

about 5 feet to the mile . A thin coal outorope in a fen placeo. 

and hao been found in oevcral wella in sec. 12, T. 3 ?f ., R. 13 "d • ., 

sec • 6. T., 3 n. • a. 12 cr • ~ and aec • ~l. T . 4 n. • R.. 12 o • 

The eoal corre-s_pon-ding to the- .1-'arker t ed !artber s0uth tn 

tho - atoka quadrangle. and oeeur~ing farther nort~ in the Birda 
I , 

/ 
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qulM)rangle, is not (tenerally prenont in tbe ~ut:i-ner and Vincennes arean. 

The thin coal that liea near the level of the !"lood plnin on the south 

a Ue of Dicktsburs Hilla is th-ought to repreoent. this bed .. 

~he thicker P,errin, Uprincfield , and Uurph:sboro coals of 

the Carbondale formnti0l2 are present in Obito County. about 40 mileo 

·south of the aumner quadrangle-, nbere the core of .n diamond drilling 

shoned the Herrin coal to be 5 feet t Lick at a depth of 616 feet; the 

Sprinefield coal 4 feet i .1 iek at '722 feet; ond the l!urphyeboro coal 

i fee t thick a-t 9?0 feet. In a number of the oil drill:f.ngs in the 

Sumner quadrangle a coal t hought to be the Eerrin ~ae encountered at 

de-ptha bet"tteen 5f'O and 585 .feet• but 1 to t h ick.neao eould not be 

detero ined tn tho churn ~rill aar:ipleo. In the deep drillil'Jgo 1n the 
. 

Hardinville quadrangle , b!cediately north of the ouoner .. both the 

Herrin and the Spr1ngf'teld bed-a b.llve been recognized . It is probnble 

thai one or more of theoe coals are present in ~orkable thicknoso 

over the ~umner area and poasibl1 over the greater portion of both 

th!? .:>umner and Vincennes quO;drangle. 

In the sou~m:1eat quarter of the Hardinville quadrnnah vell 

borings have revealed tbc preaen~e ot two rather thin coole about 100 

feet apart above the horizon of tho ..aerrin bed. In a we-11 boring in 

the :r.T . l/4 of soetion 16. T . 4 n .• a . 13 n •• coal wao found at an 

altitude of about 530 feot. In another well near the middle o~ the 

west side o-f &ec. 22, T .. 4 1;., a . 14 "' •• a thin coal was penetrated 

at an clevat ion of about 428 te.ot , and in another near the middle 

or the north stdo of section 21 of the sacs tmm&bip n higl\e~ coal 

~au encountered at anaelevation ot 531 feet. In an oil nell a short 

distance uest of the middle ot section 20 of the same tomiohip tbe 

lo:,er coal wae reached at an elevation or 417 feet. Another rrell 
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235 tect deep near the middl.e 0£ nection 18 of the eat:lC tunnnh1p 

pasa~d through both of thane beds . 

fittrz:in (No;6) coaJ.•· In the reeol'de ot several deep 

borings in the Hardinville and :ardn quadrangle-Q, from l1b1<:h samples 

of drillinga uere studied, the position of the Herrin (~o .6) coal 

bas be-n de.finitely recognized at de-ptha ranging from 100 to 565 

teet ~ by the ~sence o.f shells of Q&rtv Jna ;v9ntri<1Q&A in the 111:le• 

stone above the coal. In a boring near the eenter ot oee. 21., 4r . 

5 H •• -a. 11 'i1 ., the flerrin bed vaa encountered at a depth of 562 

feet, or an clcvot ion of 26 feet belon sea levol. ln another nell 

in the Ni1 • 1/ 4 oec • 5,. ? • 5 I: • ; l1 • 12 ":1 • , th1o c.enl uas t ound at a 

d.e~th o~ 486 feet and an altitude of about 9 teet above sea level. 

~other borinc three milea farther went and one mile nort~ of the 

last" in the 5fi . 1/4 sec. 2 7 . T . 6 N. • K. 13 u..,, reachod the Herrin 

ooal at a depth of 500 feet . or about 2 fe:et o.bove ooa level. i'rom 

the samples or the reeords of boringe cade by cbllrn drills it is 

nt»t possible to determine aoeurately the t h!etnesa of t b i-S coal at 

the difiere11t place.a . Hocover oincc the overlying ltmcatone has a 

ailllillll' d-evele>-pment hare to What it has \1hcre tbio coal ia of good 

thickneos in other pa_rto o! the Stat~., j-nere ls little doubt oot 

that thin coal 1s here of fair thictmeas. i'rmn tbe distribution 

ot the Ylello in which this coal has been defi!!itely re-cognized it 

seei:is. fairly certain that it is present under the greater portion 

or th-o liord"inville and :Birds qtuldrangles vtthio easy uorking deptba. 

1n five of the wells in this region from uhicb samples 

wera atudied a coal ttaa ~resent at depths ranging trom J5 to ?O feet 

beloo the F.errin bed ~ Th1a 1a doubtless the horizon of the Barriaburg 

(Springfield or no .5 ) coal Vlll1ch also may be preaent in norkable 
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thicmeos beneath .n. considerable part of the quadrangles,. 

In the logs of several of the oil wells in -thi~ area coals 

ranging from 3 to a f eet thick we-re. reported at other horizons. 

Hou-ever~ owing to tne difficulty of necu~Gtely deteminin3 the 

tbi-0kneoa of the coala pc~etrnted in cbt..JTn drllling. and since no 

thick coals are persistent at any og these horizorm , i n other parts 

3£ tne St~te. it ie thought that little mportante should~ attached 

t~ report& of thick conlo below tbe ilnrrisblll"g ~r 3pr1ngfield bed in 

in this region. 

During the last fen years le,Qaeo have been oecUl'<?d for the 

coal rights under i,ract icnll) all tho land \'11 thin 2 to 5 1:lilcu of 

the Jlig Four Railroad in the :Birds qundrangle in the vicinity of l-'lat 
. 

Rock. Birds. and T' inkotnff' . !Iooevcr • nothing has been done towards 

the develop!:!'jent of tho coal rosoul'Ce~ o! the area in a co• rciol 

tI!JiY, and it v i l l doubtles-s be oeveral 3car~ before coal from thio 

region i 11 be put 1n the market . lloffi!ver, after the m:>rc e~lj.y 

available coal deposits of the easten interior basin have been 

exhausted. the cool in t his area may- become an important source of 

wealth. 

Clays 

Ra~ t'.lateri al ouitablo tor the manufccturo ct eo=on brick 

and tile are _present in aeve.ral plac-ec in these quudrnnglcu. Thei 
I 

coneist of ohalea of Penn~l-vanian age., ' and of loeoe., a.llnt um, 

and glac.ial till deposited during I'leistocene and necent tii:e. ith 

the e-eption of glacial drift the loes.e 1s the moat videly dis-­

t u:tbuted and moat generally aeceaaible and is the only elay thllt 

1a utilized in the area. Ontc-ropa of ohale occur aS various placco 

but shale has been used in the !ulnufacture of clay goods only at 
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Vtno:ennea and veat Salmi.At the latter locality the .. eot $&l:em 

lloll\3....- Brick and r11e COU1pt,;tzy operate an Ul) to date plant tor 

the manufacture of oo:n.-non buildern ~ !ace brick.- an4 lirain tile 

.from a nixturc of tb.o ..!c'Lc:inaboro a.ho.le and aluvial el:ly ~ a 

rati~ of about. 65 per cent of the former .and Z6 per ecot of thO 

latter. Thee~ in the pit is gag to a do»tb of 21 !eat. s~o.1-

ing the folloj1ng section: 

Section of cloy pit ot neot Bal.em Hol lou 
Brick and Tile Co . 

Feet 

Clay, loeso~ltke~ yello~inh. gray ~it hout 
pebbles------------•• 2 1/2 

ClaJf. )<tllo-.,,1 ., \11th a fmt pebl:.lco ----... --•---- 4 

Cl tlJ . broun. iron-streaked -Jith WlnY pebblea--- - 5 

Ghale.bluiah-gr6,ll . aanJy . lo.iainated . mioaceouo- 10 

'i'b.e ab.ale belongs to a horizon several feet lot1e1~ than 

the '\l drich coal . 

sand~ , end ha3 b.. en dug to e. mo:timum depth of 10 feet, sna ased 

uit-hout 1::eathcr iny. .. A ncll near the pit &botJed a t io1.ncac of 

~o feet for t h i$ shale bed . 

cha.rneakan ::lr-oU..era alao operate o., clQN nort.illl; plan t 

a t ie:at .Jalen. manufaeturins comoon building ~rick a.nd drain til-e 

to eupply l oc:11 trade.. lio shale io uood in tho o ix. LGE:&s clay 

C ie stripped from tht surface for ma.hing brick and screened glacial 

till e h ieflj used in the making of tile . 

In the !E. l./4 o-0e . 27 . t . 3 rr •• n. 10 n.~ at Vinccnuos. 

Indiana. 1-.exmiller and Teshncr cinn-ufaeto:-e EiO.ft cud building 

brick to aup_ply the horie market . l3romi . sand) ,loe03 cloy is 

used ao raw mator l a l. be in3 atri_vpe<1 from tbe eiu.:face or too ltsa 

eandy areas ,. a thickness of about 6 feet beine dug bel0t1 \7hlch 

,_, 
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the ela;,\ containil too much sand ~or succenaful aee. 
\ 
1,A plant 1or th~ manufacture of brick and tile is in 

operation~ tbe imn) of Oblong, at the north end of the f!nrd1nville 

quadrangle, ~re th~ Oblong Brick Uanufacturing C-ampany have made 
\ 

s-ott nud bulldiqg brick for o nmnber of yeara to supply a local 

d-em.and. ibe plan\ ie equipped tt1tb a Q.uaker brick r.iaeh1ne tLDd 

C plue and a square u¢ratt kiln or a aapacit~ o~ .1eo.ooo brick . 

The brick are drled in an open yard, and 11 ttlc loss is sustained 

from their cracking ol'f checking on drytng or burning. The rau 

material is loesn cl~ uh1ch is stripped from tbe surface to a 

depth of t\10 or tbl"ee t~et. Delo-a thi"6 ~eptb ia pebbly e lacial 

till t"lhieh cracks badly u1th open-air drying., unlese the clay is 

thoroughly slacked before it is naed . It is esttimated tbo.t about 

1,500 pounds o_r coal a.re required b;r tbiu company to 1 , 000 brick . 

For oeverol years 1.lr. D .. l,". Jo-hnson bas manutac.tured 

the coDCJOn grades of briok and tile at 1" inketaff in the south part 

of the Eirda quadrangle. Surfnc-e ooil and cla,y are used for the 

rat7 material which ie t7Mked by the eoft.•r:n1d process. 'the market 

ie limited to a rad.lu-a of n fen milon. the annual output depending 

larscly on tho local demand. 

Building Stone 

Stone s u 1 tn ble tor bu 1 ld tng purposes ia not c or.:mon in 

tbe quadrangles and there arc no quarr ies in active operation except 

tempornrily ~hen rough atone in required for a foundation . In the 

Sumner quadrangle a sandstone ledge has been quarried in a ocall 

u9.3 in the mr. 1/4, eec .. 12. 1' . 3 Ii •• n. 14 71 •• the ston~ for a 

st one house and the basement o! a largo barn bav ing ce-en taken ot· 

eome yea.re ago. The stone is coarse grained. mi.caeeouo, in unr 
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layer& -Blld 1n places ci--oaa bedded. a t bicimeoc ef 9 teet being at 

present exposed. 

A dark eirsy limestone belong:tng .above the lldrich coal 

bed. e-bO'tliJlC ,very in'egular ourfacea OIJd breaking uith very rough 

trBCture~ outcrops- in a fer, place$ along a branch of Bonpaa Creek 

in tbe Im. 1/4. ee-l\l .. 26, T . 3 R • ., n. . 14 71 . The bed is 2 1/2 f'eet 

th1-ck a.nd comi1ata 0;r 4 or 5 imperfect ll;lYere.., of r>'.lther- pore 

calcium carbollate. tt is aa14 loeall,y to have ·been burned for lime 

in conoidernble quantttie.a by tbe e~rly settlers. 

soine yeara ago a fen small quarr1en were opened tn a 

sandstone bed outcropp ing nlong a stream in the fJi;t . 1/4, sec .• 14, 

T . 2 n .• , 4 .. 14 w. The l!\Yera ere 4 t~ 10 inches t hick and qui te_ 

hard ; fort:1ing n ledge 6 to 9 feet t h ick . ,\ quarry bas a.l oo been 

uorked in a bed of sandstone a feet thick lying above the Frieflds• 

villo coal and e,xpoee4 1n a branch of Crawtisb Creek 1/2 ail.a o outh 

of Linn. in the J.m . l/4 of nee ,. 6. T .. l n. • n ., 12 t1., 'the rather 

maeoive e-nndstone present in the prtminent bi.l.l.s 1n the .c-entral 

part of the llt.mmer quadrangle \"loo.ld in many placea furnish a good 

grade of .rough stone for c QO:lon !oundnt.icm vork and :r~ugl\tl' &naa<>JU"3 . 

In the T/incenncs quadrangle rough quarry atone could be obtained 

fr-om the sandstone- horizon e-..xpooed at St. Franci sville and farther 

south in the Dicksbarg Rills and in tbe hills enQt and vent of 

Allendale. 

A rew years- ago !!r. n .• c . Bond workod a omall quarry 

in the eandotone ledge near the top of the ridge in the '!r.l . J./4 
of sec .. ~4. T. 5 I:., H . 14 v. to aup ly the local demand to.r rough 

fguoont ion stone,. »ut t h1e quarry bas recentl.3 been abandoned. 

Some parto of the ma &ive sandatn.ne bed outcrop ing 1n tbe vicinity 
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of r7es-tpo.rt in eec .. 28 and 33., 't. 5 n •• R . 12 '7 ., ould furnish 

stone usable tor common rnaaonry. ~fhie sandstone horizon ia re­

ported to have bc~n quarried 1n a om.all~ some ~eara ago 1n the 

&I ~ l/4 sec .. 21 aud also in the lTJ . l/4 seo. 26• 'f . 6 N., tt .. 11 u . 

Sand ond Gravel 

In the Itardinville quadrnnc;le sond suitable for plaster 

and cement ls abundant in tho oand hills bordering the went aide 

of Borth Fork in .sec. 19. 20 and 30. and tarth-er west in T. 6 N •• 

n .. 14 t> .._t and alao o~ the east aide ot tho river in aec. 21 and 28 

of the sw=e ton.nahip. A considerable OJ:iount of tho 83Ild used 

in the areas ie taken from the t.cds of ttle larger otreams. The 

supply of grovel in tbis quadrangle ts obtained largely from gravel 

beds along the cha.m,els of the J'mbarrnss and North Fork and their 

larger tributaries .. 

In the Birdn quadr~nglc abund-ance of oand occuro north 

Lamotte Creek itt the vicinity of Paleatine .and over areas of flood 

plain t1nd on the bills bordering the valley, aoutb nnd ea.at or 

Tinlmtaff, and in ;many places over the flood r 1atn of the Ylabasb 

and I'mbarrnae rivera in tbis resicm . Gravel .aloo io uidely die• 

tributed in this quadr«ngle over the flood plains and along the 

channels of these rivers. 

A eondiderable amount of eand and gravel for loenl use 

has been taken from the channels of Bonl)U Creek and its tributaries 

in the vicinity ot Claremont and ·1e et ::-alem. A part of the sand 

and gravel used in the to-.m of Ju.mner io obtained from t he channel 

of I:uddy Creek and ita brnnehea; and larse quantities uaed in 

Eridgeport ='e- taken eaoh yen?" .frtm the bed ot Ind io.n Croek. In 

•ne Vincennes area large quantities of gravel are also annually 



taken froa the gravel pit in the s . 1/2. ee-c .. 31, 't,.. 4 n •• H. 10 

U., fron a large pit 1n the northeast part of viooenneo, and from 

nm:lerows local p i ta o}1ened in tho valleys of the r mbarraoe. and 

\7abaeh rivers. 

Soils 

The region em.bracing the Rardinville . Birda._ ::.i-Umner 

ond Vincennes quadrnnc les is pr~1ly an a.grleultural -one and 

cQntnin.o considerable areas of tatt.cy fertile land. 'i'he staple 

produeta are corn ~beat ahd h£G' nhile oome p¼B fruit 1a also 

I;,) I 

grotrn for market . In this region fou-r t ypes of. soils ar-e :recog­

nized 't7hich h-a:7ever in plncee grade impwc4pt1bly into one another. 

The soi l tyJ;es are: (1) alluvium (2) Sf.lJ'Jd (i ) glacial till and (4) 

loess. These soils ltko all others. hove been tormcd by geolog ic 

procoo-sos to which they 01:1e to a lorge extent their texture-, their 

physical tmd chemical c omposition* and t he ir fertilit_y. ibe 

character of the ao i l at any pl aco de1,enda upon the character of 

the rocks from which it vzaa derived, Q.lld on ·the conditions and 

J'orcea by which it baa since beeti affected . 

Alluvial eoi l s.-Tlle alluvial n~ils are found over the 

flood plains of the rivers and lai-ger ~ro~ka 1n t his region and 

aggregate mnny square mi1es in area. A large portion of the flood 

plQ1ns of the ':mbarraaa i e subject to over:f'l~ nearly every year, 

and dur ing t iI:ee of unusual ly high \7ater the larger pllrt o.f the 

river flat bordering the Wo.bast. beeot:iea su~rged.. Along the 

£mbarraeo and t he 1?10St of the crreka, thes e aoils Q.t'e generally 

light colored and consist of clay, and a ilt aJ\ld very fine sand, 

but tbe allu91um ~long t Le '7abash contai ns a l~ge pereentage ot 

gravel . o.·1ing to the frequent overflc:r., of the~e areeu3 during high 



water• most of the bottom lands along the r?!lbar-rtuJs huve n-ot bet?n 

br-0.ugbt Ul'lder cultl"'vattoor but al.ong the 'Gaba.oh alluvial ar.e&J are 

bettc-r drained. and r:.t0st of them have been put under the ptoo. 

/bV 

In re-c-ent years a reu larae dro.in .. se ditches hove be-On !!lade to carry 

o.ff the water, but no system o~ levees ha& been undertaken to 

pr-event tbe occurr ence of overfl0t1s,. These alluvial soils \'1hen 

Q protected tram inundation and properly drained are the c ost pro­

ductive of any in the quod:rnnglen~ 
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~Y soil.a .- Sandy soilo oocur enpeeinl ly over the eaml 

dunee and sandy areas indicated on the map ac~ompruvins thia report . 

The Px:incip.al nreaa in the Har-d inville quadronsle are east and n-efl t 

Gf the llortb Fork and south of the Embarrooo in tho nest half ot the 

quadrane1e. lo the Birde quadrnngle they oectll' chiefly over the 

flood plain and on the hills bordering the valloy of ',Jo.bosh Xiver. 

Thia aoil 1.e light . granular and very poroun. It. does not c ontain 

a uch plant tood alld he.nee the soil ts infertile• and oince it l.ooka 

the po-.Yer to retain moiature. the erops over ,beae nreaa autfer 

seriowly during periods of drought . 

J;- ---- --- -(_G~al ~ 
\reaa of uoil developed directly upon g laciol till are 

confined mostly to slopes that are oo ateep that tne mantle of 

loe.aa baa been re.moved by -erosion . However. tber-0 are a.lao limited 

ar~ao of upland over which o lo.ees covering is absent . o,.-. in so thin 

that the plcm brings pebbly til l to the surface. 1'b.eoe- aoU.e consist 

mainly of clay• which ie generally eomeuhat a~!nd.y • a.ad usaolly more 

or lees gravelly . The glacial aoila al"e gener'11.ly so compact that_. 

unleno tiled.- they permit very imperfect underdrain-a.ee. on which 

account., the crops on thin t_ype o! aoil uoual.q 111utfer in net aeooons . 
I 
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..-- --------~ Loceu eoiln. - / 

l""A mo.ntl.e of loeus generally coven the till And f'o~ 

the !Umedlate ourtaoe over the greate:t" portion of the uplands to 

a depth of 2 to 5 feet and over the- core billy areao ond. thick• 

ness reaches "I to 10 feet . It is bro;Jil or ye l looish-brottn to 

gray • .and alwnyo poro-un tor nev-e;c,al incb-os bel-oa tho ourtao-e,. In 

places belo';J' a depth -of 1.2 or 15 tncheu it be<H>noa more deooo. and 

~e.y, tU.td the color cbange-D from gray to broun . 1'he constituent 

particles ot the loeas were originally derived largely from ~-~ 

till. arid thus the, cormiat of diverse i:mtertalt> brouel)t from oidely 

separo.ted areas . :?be l.oeao tbu-a contains all tho ooeent1al 1n­

grcdiente of an unusual~ fertile aoil . Its physical characters 

are also c-onduciv,e to a goad soil, its particles being no f inc aa 

f ,_,, 

to give it a good poner Qf rosintin(! drou-gbt and prevent the rapid 

leach ing of its plant :fo-od, t1hile at tbe name time it io stn'f1eiently 

porous to veruit good unde:rdrainoge. The looss aroao nere originally 

forest covered.- an4 when the slopes are not- so s teep oo to permit 

rnp1d erosion, tbio aoil is at preoent the t:toet generally productive 

of any in the aroa_.. _producing good _yields o-r eorn.uheot and cratns 

an-d lo favorable for the i;rorztb of apple.o ,. berries and other fruits . 

trate,r Resources. 

Tho water pre8'3-nt in the eoil and rooko belOiJ the surface 

is knottn ae ground nater. the source of ~hicb is rainfall . the 

averaee ra1ntnll in tbie region te a pproximately 40 inches.. ilhen 

rain water sinks into the ground it eventually ~fach~3 a oopth 

beloo tthieh the poree Of the soil and rooks are filled u1th t1ater . 

The UPPor ourtact: 0£ thte zone in knorm as the gitoond uater level., 

or ~ater•table. 1lhc ffllter-tnb1e in not a perfectq level plOJle . 



as the swtace of tho "8ter of a pofflt. but 1 t la lo:,~r ln tho 

v1cinit-y of s"treams and in ~ea.a nhere the aurtooc materinlo are 

:porous. snd is higher over uplandn Md tl'hore the surface ooterialo 

ar-e more imperri•ue -· 

The d.~ptb of the uatff-ttib1e in any region io not constant 

but depends prwartly upon the variation in the amount of precipita• 

tion and upon the nature of tho roek or a.oil. 

The upper portion of the anound. \later is continunlly 

moving late.rflll.y and. d0".1tfflard tor,ards the p&rmanent ntrcams. &t a 

rate varying largely with tho nature of the .$oil a:tr ro.ck&.. During 

pe.riffd& of drought the ~ate~ moving tOt'fard& the atreama la not re­

pln.c.ed by rnin .iater and be.nee , ae the aupply or eJ.'OOt!d water 1s 

diminia~ed. the ~ater-•table 1a l0t1ered. This ceneral action is 

· aided by evaporation at the surface* and many continved until 

temporary strea..~ ,md v,. lls. booome dey.. In order to furnish a. 

percanont >Jater eup~ly u well muat be dug bolfflf t he 1evel to ~bieh 

the nater--table falls in dry ac9Gans. 

The depth or th~ nater-tGble is also affected by the 

nature or the r.oek or 0<1-il • Fine-gratnad. clo&e~. c omrw.cted I!la-

ter ial affords little pore opaoe tor the \'Tater~ and hence turnlsheo 

less favorable conditi&ns for the doonward perc.olcition qt the -aat.er 

than do the coarser grained aoile nnd rooks. In the more im­

pervious material. as clay,. the t1~ter•toble ta uooall.y nearer the 

aurf aee than in more po.ronc beds• aa sand . Among other f'actoro 

affecting the hei3ht of tho water-table are evaporation, te:operature. 

al'ld ataoapheric proaeure . 

In addition to the periodic va:rintion in the level of 

th.e wnte-r table, there .ban been 1n .ecent yea:ra a permanent l011erlng 
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of thi& level in Jllinois. largely ea~ reoult ot increased run• 

off due to deforestation and drainage. 41'14 to increaned conoumptio.n 

of uater ith the increase at population and indootries. 

It the depth to the vater table may be aosur.ee-d to be the 

depth t<> which the riater stands 1n .. the shallo:, -;,elle, then on the 

comparatively levei prau-ie uplands in this regiGn the overnze depth 

of the oater table bela:1 the aurfnce ia about 8 feet . In tbe m.ore 

dissected p:ll'ta of tb~ quadrangle& the averaga de~th ia about 15 teet. 

and over the dryer port.ions of the larger flood ;plains in the area 

t he depth is about 8 feet. 

In ao:te of th~ nello the depth to \1ater v~ i(rd wlue ly 

f'rom the average f igurea given above. The &renter number o! the 

vello in tfa~ch the \'mter level as ~~soi~ely ionor ~er-o dug 

through the sur11e ial m:uerials into bed .!'ock . ln ttuch co.uea 

it io prebable that the till above the root nna saturnted but the 

deeper strata were no-t, hence the rator tho.t aeepod hito thu .1e11 

f'rom the l)urticlal tl'laterial was not au:Ctio1cnt to !ill U.> the we_ll 

to tb.at level. or the :ater ma, have drained a."7a:,' thr~ugh the rock .. 

An emmple of ouch a diff~renco in the level of the 11ot r in wells 

dus in the till and in th& underlying rock ia -ohffl7n in t'ffo 1ells 

near a houoe an n hill tn the nF . 1/4. sec. 15. T . :? !! • • H . l.S 1. 

\lhe.re one uell 61 t"eet deep passed into r:enn$)'1ve.nian rock at Ei depth 

0£ 12 feet and the depth to water va& 49 fe (. t vhlle another t1ell 

18 feet.ff&i,-,aeee4-t11t-e-Peatleyl"N11'611-Pfflt•at-a-6200 .feet t1e1;1t ot 

the Ziret t1nd cm n little higher ground, did not reach bard rock. 

and · the dert ~ to nater in tho ttPll was only 8 feet. 

Shnll0\7 wel ls 

An abundant eupply of e~elle-nt water for fllX'm and d.omeotic 

uae is often obtained frcm dQS \7Clls at shallow depths. lloet o~ the 



vello opon which infottr.o.tion nas oeourcd, ob ained tmter from thin 

beda or sand or gravel \7ith1n , io..sdiately above. or im:ncdlo-toly be­

lov.r the lllinoian till at an averQ8e depth of 18 .feet. rJhc:re the 

l~~r of eund or gravel to a fcu inches or more in tbiclmees, 1t 

usually furniohes an abundance of \W.ter for far uses . r xce,pt over 

the flo,od plains, thcoe bede of sand and gruvel do not 0.1.penr to r oo continuoun over veey extensive areas for the id.th of' so::c- of 
1 

them ie knm,n to be- Tiitl'ro":'l; nor are the~ e onf 1ncd to a single level 

nithin the ti -1 , tor i:, amr.e wells a nmld bed .f.lB encountered a\ 

more than one level. 1'he nater in tbeae nan4 and cravel bedo io 

frequently under co.1eidera.blo pressure, so th; t i1hcn the av-orly1.ng 

till in dug through it. rises ra ldly in the well to a height or 

oeveral ft..o-t above t~e water be~l'inu .ilt:·.:atts. !~~ scattered t:rella 

de1-~nd for a eource of ~-'P ... ty upon the v.1to:- in the umUt.30l"ted 

glnc1~1 t111. but nucL ~re al~aji'a 1eakR uau~llly failin5 during 

seasons of drouth. 

A nwnbe.r ot tne ah!lllQ'.3 ~ell.a in <lit!erent i;nrts of the 

quadrangle obtain wator from a ~d .of nand overl,iog a zone of blnct 

nod~ often containin.n nw:.crouo \1ood trag-...ento. !n a ff;.] uelln a bed 

o:r aond nas re ported both. abo-ve nnd tol0t7 the zone ot oreoo1z matter .. 

tlater ie n01:etimco round in the lot:rer ~t of th& upJor s~n4 al'\d ,. 

in the '!'fells that do not reach the black eud, 1-o cf Good quality,. tut 

in the ells thnt penetrate the noil or muck horizon the uatcr 

uauall.y ban a rod Oiior. and is unfit for uoe. 

Over the flood plain area.a "\'later is obtained by driving 

a p~int do:m to beds 9f aand pr gravel ln the alluv1a1 depoo1ts t o 

a depth or 10 to ~o .f"eet. Abundane-c o-f -unter 1a usutilly enoounterod 

over these- tleod plaine n1thin 6 o~ 8 ~cet of the surface . but the 
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points are drlv«m to great~r depths to oecllr4! a better quolity of' 

uater .. The nater ia generoll.y good~ e~ept ~here it eo-mea fr.om very 

near the surface, but in aor,.e of these wellri tho ~a.ter contains a 

conaidernble Sl!'lount of iron ou1;mnte . The 10":1~ of 3a:cner obtcinn ite 

water anpr,ly from a.cottered wollo in the alluvial oand and are.vol 

of the old va1-loy occupied cy ltuddy creek.- and the -aater suppl3 of 

Claremont ond t>,lJ.endele is obtained l!!Octl,1 f rom dur; malls a.t Ghollou 

depths .. 

The city ot Robinson obtain it6 ~ater ~upply from ello 

.. ut dorm to po:co.ua bedo ()!1 the f'lood plal11 of the :T:ibanh :liver in 

tbe vicinitl or PD.lestine. nbout 6 miles ea~t o.t 1-tob1na;n1. Tbe 

uater cornea from rJetls of grc.vel ~ aand at a depth of 50 to 10 

feet. 

The. ,1ater l!lt1pp~ at ""ulcattne ht :\l&c obtained fr-om ,·.mlls 

that nenetr· ie porou.s bedo of sand an<l sr~vel. in too alluvitn:1 bar .... 

dering 12basll. "'ave.r not tar 1'i·om the to.in. The qus.lity o.r the water 

from thie aouroe and at thio de,Pth ep.ear& to be eood, and tbe supply 

ts abundant . The other tC\1Do tn the Illinois i;ortion of these qund• 

:..-an.glee have no euntcipnl water supply but clo end on r...rtvo.to wells.-. 

Deep .. e110. )-Ov-er tho h!lly area co.at of !:Ione., Creek to the 

~ aabnah ·t1ver the till io usually thin and the water in many of the 

tt-ello comes from bods of sandntone nt de:pttls -.ar~ing from 15 to 80 

feet. Sooth -of !Imbarrae:1 aO!lle of the nello eear tM rreat and the 

sou~h bordere of the ~~rdinville and the hilly por~ion of the 

Sumner and V 1ne.8QMB qutldra:ngles also obtain water trom the rock 

beneath the till.. lloey of these trolls are entirely drilled • When 

bard rock ta reached Q ~®ing is put dottn to the rock an4 drilling 

in tho solid ?"QCk le rcsuoed uith a mro:u.er bit.. Other '\Tello are 

dug to bed rock nnd then drilled rr= 25 to 200 feet 4eeper. 
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t-0 receive \'lsste ttat.ero from the 011 uellet they t1ill be of little 

value as a ooure-e of eupply either for J:Unicipal u&e 01· !or .r.11t.ma­

facturing purp~sos. 

~AWt pQ!Jfar .- The oireru!lS of this regiqn have ao little 

fnll that thel' cannot be important sources of ~. and no ttater 

poner is n<m utilized in the area. 
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Memo on the material for t he Sumner - Vincennes .B'olio. 

In a dition to the fi gure s ca lled for in the list of 

illustrations, I have included the structtral map on the Kirkwoo d 

sand for the Sumner quadrangle; the structural map on the Kirkwood 

s~nd for the Vincenne quadrangle (this has be en taken from Rich's 

article i ulletin 33. ); ~ap showing the areal extent of the 

different oil s ands in the Sumner quadrangle; a map showing the 
• 

areal extent of oil sands in the Vincennes quadrangl e. These 

with t he other illustrations called for in the list are now ready 

to go fo rwa.rd. This includes section C from Rich's article on 

the Vincenne s quadrangle in our Bulletin 33. There are also two -plates, one the areal geol o gy of the Sumner quadrangle, and the 

other, the areal geology of the Vincennes quadranglec 

In that portion of the text devoted to the oil and gas 

sands i n t h is area, I find no ment io n of the illustrations made by 
areal 

Blatchley showing the/extent o f different s ands. These maps have 

been carefully pr epared and I believe constitute a real addition to 

the text material. I believe this includes al of the point s 

brought up in our conversation this morning. 




