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LOCATION 

11.lto 1..,Bss is locatP.(1 in 1;ni'm Count:v of .southern Illinois . ri1he arec:1 covei·ed 

in th is re-r,ort incl u.rl es sect ions 1n , 14 , lR , 16 , :-'l , ~?. , and ~3 ot· 'l'o,:,nsli in 11 

South , Range ? ~,est . 

.t\.Cnm1 LEDGEN1•JJTS 

T},roughout the sc1rine seT'leste-r of 1949 T1renarat.ion was mane to enable the 

students enrolled in Geolop-y ri,l~ to r,ia1,e a field t r in to Ui:.. 1nt City State Park 

c.7nfl t.o study thP geojop:y of e nearby 1:-: rea flssignen. to them . \ . Johnson and 

~r .c. Duscl1hach cPrriec1 on the field wo-rk in +his area (hrring the neriod of .tl.r1ril 

14 tl·1rough 19 , 1949 . rfhe investigation rras r-onnncted under the n.irPction of Cr . 

J . L . Hou?h and assisted b r Mr . H. E . Evelr-ind . 

Outcrons V!fH'8 locPten ...,nil stuniefl to net.AT'll1ine treir age and strntiP::'ffDhic 

rel~-t ionsh in . 1.1..,he structure of t.hP- ,-1 rec:--i. hA s been assunea fro111 evidence ohta i ned 

f,.om outcrons and well recot>ds . 

f'he Cobden ruadranp-le to1Jop:-rRnhic sl1eet 1"Tas used as ,_, b&se man , and an aff1'ial 

Tlhotograpr of the northe-rn nE.,,..t of ti-1e Flrnn nas nsPo for su 1,Dlementary inforI11.a-

tion . 

GEOJ. _O}{?lfOLOGY 

Fl- teaus in thP- genr~rnl area suri:rrest t17.e fo.,,,rrier eyistence of a nenenlane . 

1:':'his is controve,,..sial , hut it is a ~ce-1t.ed that sout11_e,.n IJlinois ,·ras level thrOU@'h 

t}le T ississi.,., ian .t1.ge . r:L1he Rettlinp: of t11e IlJ inois basin to i;he north and east 

nnd the O7c1.rk orogeny to the south ann .,,..eflt caused. the J ississirrnian foTI11ations 

to out crou r.: .nc'l ,?Tith tre aid of' erosion res11lted in t'1e nresent tonogra......,hy ond 

stream nraina.0·e . ~he streFms in this r rea trenn sonth,-ef-<t•~erd to Clear Creek . 

r_;:ihe :most notAhJe cliff for:r1ers ~ire U1e Der,onia ano Tar Jn,.ings sand stones . 

n he ul: ciers sto,.med their southern ad,rr ncement ,iust north of 1...lto Pass , 

so ttieir debris • hos little ef ect on the tO">Opranh:r of the nrea . Loess and wat ­

er-le~ id silt rrh i ch are nresent over most of the area , tend to fill the lowle1nds 
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and create H more rollinP: surfR ce . 

r1nhe difference of elevation betvreen the hir;l-iest a 11c, lo-rrnst '00··.nts in the 

area is M~O feet . The hip.:hest no int · is 8()0 feet at ~n t.o Pass . r~ he lo,..,est point 

is 40n feet ~t the flood nlane loc·terl near the south estern tin of the area . 

S TPJ..rr IG H PHY 

All outcrons in th~ r rea are of the 11 ississin,ian system , ~ith the Degonia 

formation of t '~e Chester series beinp the yonngest arirl the St. Louis forrnBtion 

of tl-ie Ioi.'7a series beinr; the olf19st • . >leistocene denosits , chiefly loess , ann8ar 

overlying :most of the area atta inin~ a t 1 j ckness of t. ' irty feet in sorne places . 

'ell records indicate that formations of the Jevonian , Silurian , Ordovician , ana 

Cambrian .1.1.ges are resent beneath this area , but the formations do not outcron . 

Due to the lack of nistinguishinp cliar[lde-r ist.ins of ·ho Chester forrm.t ions 
' 

much of the f'ollowinr- correl·1.t ion has been baseo unon strat ip.-ranhic rel[1t ionshi u . 

True t~icknesses have been su nlemented by records o~ nearby wells . The exnosed 

strata are consinered according to their e~e ; the oldest , wlich is the clt . Louis 

limestone is considerea first . 

Geologic Colum.n of Outcrons in tl-ie Alto ~ass Vicinity 

Ceno?oic 
~leistocene an~ .scent 

Alluvium 
Till 
t>ilt 

7ale070ic 
l~ississinnian s;rstem 

U~ner Chester series (Elvira gro1n) 
DeFonia sandstone 
Clore limestone 
Palestine sanclstone 
1 enard lirrlestone 
T•altershu:rp; st ndstone 
Vienna limestone 
'Lar Snrings sandstone 

l/i<ldle Chester series (Romberg groun) 
Glen Dean limesione 

*Ha:rdinshurg sandstone 
*Golconcta limestone 

Cynress sAndstone 

Ioll'Ta series 
Fredon~a limestone 
St . Louis limestone 

* No out crons located 
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S'r . LOUIS Lil.1ESTONE 

~ n ontcron of r. he St . Louis limestone 1·1as located alonr: the stream in the 

'IB .¾ N . • .1. Sid . -?=- sec . 22 . 

F i r: .1 Jt. Louis Limestorn~ 

The rnBxi.J1'1um di-pis~? degrees , c1lthouph these blocks rria:v have slunrned . 

Beds .,. .. hich a in ?? degrees are nositively in nlace and suggest a close nroxi ity 

of a fault . 

The t . Louis limestone was irlentified by its characteristic dark bro mish 

gray oolor; fine grained, comy>aC't texture; ahsf'nce of fossils , and dolomite con­

tent . 

'Ihe t]1ickness of the St . Louis formation is about 2no feet in this area . 

No older formation )as located excent the Clear Creek chert 1rhich will be dis­

cussed later . The Fredonia-Jt . Louis contact as not located , bnt the former out­

crons less than one-eighth mile alonP, the-same strea~ . 

FREDONIA LIMESTONE 

'I1he Fredonia limestone out crons along the south hank of a st,...eam :: ➔ .J SvJ 0 .::_
1 

sec. 2?.. The beds a e merl.irnn to thin anrl din northea;3t rn o at an anp:le of ~n 

degrees. 
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The Fredonia limestone r•as inentified by its huff to bro'\"11n color nnr hy i t;s 

coarsely <'rvstalline t-o oolitic texture . It is locally fossiliferous . 

The thickness of t l-i e Fredonia formation in t l-t :is area is about 200 feet . 

The Renault and Paint Creek f'ormations ,,,,hich normally occur above the Fredonia 

were not identified in t his area . sandstone which .anpears to be Cypress ,ITas 

the next formation observed , although no ~ontact nas discove:red . The absence of 

the IJer,r Design groun and u11ner St . Gen~ -ro:rmt-i tion could be exnlained by a 

minor fault brrmching southeast 9rd from t h e m, ,ior fRult wh i ch is south of the 

area . 

CYPRESS SANDS.110NE 

The o,.,1y outcron identified as Cynress sandstone is in the stream bed in the 

SE . f NW . J l • sec . 22 . 

The sandstone is fine gr a ineo, thin hedn.en , and ertreJTJely difficult to iden­

tify . Ho~ever , its strati~ranhic nosition below the Golconda - Clen Dean liJTJAstone 

seem to warrant the correlation of it as the Cynress formntion . The beds din 22 

degrees to t he northeast . \!ell record.s inn icate a thicknes8 of seventy feet or 

more fo:r this formation . 

GOLCONDA - GLEN DEAN FOHIVittTIONS 

The Colconna - Glen Denn limestones 7rill be discussed together bec·use of 

the c uthor's inehility to locate ancl. inentif:v the Eardinsl5urg sanrlstone . Several 

out crons of limestones H'GJ'e observed bet~e en the Cy"'1ress and Tar .:Jprings ss nr Rt ones . 

r:::i~o contacts hetl'"Teen t he Glen Dean cn<1 
111ar Snrin~s fo-rrn.e t,ions in t11.e SW . ~ sec . 15 . 

( See F ir:ure # 8 on follomini:. na p;e . ) The contact B ,,nears to be senaratea by an un-

conformity . 

'I1he Golconda Rnd Glen lJean limestones wA,...e inent i-f'iP.d h;r their grey to huff 

color , coa-rsely cr:rstalline text11re , sha ley te11dencies , a11.d. hy thei strntir-raT)h­

ic -position . 

Sink holes in the N • .;l NW .i sec . :J.2 are ca used by grounclrrr~ter erosion of the 

Glen Dean liMestone . 
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':..he tot,al thicknPss of t.he 1-:.0l0onda and Glen Dean forr-i tions is ahout l?O 

feet . The Glen Dean formr tion is o e:rl2 in h:v the Tar Snrin~s sandstone . 

F · g . P Contn c+, bet, ·pen lcn De:.,.n 
liJi esto11e an Rr .Jnrin s s~ 11clstone 

HaP1TT1P,r inrl.ica.tes cont?ct . ) 

'::7AH SPRINGS SAIW.JTOJill 

rorninen+, hluff fo:rP1ect in +,rie ~,.lto Pass are • 

Outc..,...ons 1·,ere 100, tAd in several lorations alonr; tl-1e rj~ge wriich is a"l")narent 011 

'I1his s 0 wistone iR distinctivt?ly m ssive and crosshedded . li.n excellent out-

C O a north si~e of~ e country ro•~ int e ff . ~ of s c . 1~ . It 

is ti--irty foot cliff face ,h·et is cross beaned , and r-ontains hallo r nits due 

to eathering . (See Figures #r:z. and /f-4) . This renresents t;l-,e ir dle Tar 3'1ri'l.P'.s . 

It is buff color ( but me thers rend ish fror, iron stain) , medit1J11 grained , and 

comp· ct . 

A shaley s8ndstone on the south side of t e roa0 in a str~aJ11 cut can be cor­

relt-iteo as the lo•ner •rar Snrings . 

The Tar S rinps form8tion nins 6 de rees northeast ~nn apneRrs to be at leqst 

eip-11t;r fP-et thick . It is ove:r-lai by the Vi <mna limestone 1'hich out croT\s to tl-ie 

northeast in the saJ11e stream. 



Ji~. 4 ar ~nrin~s , nflPtorie 
.., irtv foot cl j_ff ('!'." used b"'~ 

resistant m1 mlsi"onf' in the 
'•--" 1'JE .- 81. ec. 15 
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VIF rNA LIJ\ -:STONE 

t'ir:. : c r .3"!'1rinf!'s ,__, nn stone 
iri t11e ,) . - r,'.- .Jee. 1~ Ded­
ning lrne is hori7O11t·l; ross 
henning r is ?O dA~rees to rirht . 

Several out,.. ops of the Vien11.a formAtion · ere located . 'r 10 ·ere in the stre8Jl1 

bottoms: One in the S . 1=- NE/ rF)- sec . l=" . Other ontcrons are located on tl e side 

of a hill in the N.i ffi! . sec . 15 , hPre it is overlPin hy Tar Springs san stone . 

nerfect conta~t rs not discovered . 

The limestone is flisting islied by its dark rsrAy r-olor , fine grained tPxt1rre , 

Crinoid fossils anr roximit~r of variegated s~ales . T~A beds conform to the re-

giom1l din of 6 clep-rees nortlieast anfl nre o ly t..-'18"1.ty to t11irty feet t ick . 



-7-

The Vienna forrrJe t ion is over 19 in by the v:a1 tersburg sandstone . 

'ALTEhSBURG S.AlJDSTOHE 

Altho1.1v.:h trie \/altershurg foIT1ation i s sh;-1ley nnr th.in , it ontcrons extensive­

ly in the Area . n. road cut alonr; route 1~7 in the N\ . • ?- of.NE . ; of sec . ~? exnoses 

a thin bec'idecl. sandstone 2nd l[..; minateo shale r:rhich can be correlated as 1aa lters­

burg . Other outcrons are along route 1?7 in the NW . -£=. SE . f sec . lf> and in the stream 

bed at the cent er of that. sect ion . 

'I1he Waltersburg is recop-ni7ed h:r its fracture j_nto irregular blocks, and by 

its shale·y cheracte-ristics . It is fine grainen , thin bedrl.ed and cOM")'.)act . 'ihe 

'i'he beds dj_p three to six degrees to the northeast £1 nd are from thirty to fifty 

feet thick . 

The ~ altersburR; form.p,tion is overlain b:r the Benarrl limestone . 

]:ENARD LIJVO~STONE 

The MenRrd limestone is the :rriost oistinctive limestone of the Chester series 

in the area . Outcrons are located at a road cut on Route 1?7 in the N\l . } NW .f· 

sec . lf> . I.:easurements of the ontcron are as follo-rrs: 

Limestone, grey , coarsely crystalline , fossiliferous 
8hele , green , calc , very fossiliferous 
Limestone , grey , comn, ct 
Shale , green , calcareous 
Limestone , ~rey to buff , micro fossils 

2' O" 
8" 

- 4'0" 
8" 

?'O" 

Other excellent outcrons are located on the side of the bD~~ east of the 

JJorth- 0outh roc1.d bet11een \.lto Pass and Route l~? in the NE . -1=_ Nl.•7 . ¾- sec . 15 , and 

in a stream cut east of Route 1?7 in N\'v . -;1=- NW . -3,-- sec . 15 . ( See :H'igures #B and f6) 

Shale interbedding is nresent in most o~ the outcrons . It is p;reen to black, 
..... 

calcareous And highly fossiliferous . Lenses of nolid fossils which nere well 

nreserved end r-rnnarently not transnorted any great n. istance "ere located . Brv­

ozoa , including E.rchimecl es , Bra ch:7no<1 s includ in/2' snirifers , ann. crinoid s ;irere 

esuecially <1bundant . 

The Menard format ion is almost one hunarea feet thick in this area . It cH ns 

gently to the north , and is overlain by the Palestine sandstone . 
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? degrees northeast. 
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Fig. R } one rd 1 ir,P.stone in the 
m.-"' NE.) m .-- Jpc. 1:5 s ()T"Ti 1f, 

t:r ical stree ar lncr,e. 

One ontcron 1"hich can be cor-reLt.ea. as alostine stJnrlstone 7as located in 

the valle_r of an intermittent stream south of lto Pass in the NE .-1=. NV . -;1- sec . 15 . 

( See Fipure .17) . 

Te sandstone is fi:e grained , thin bendea, shHley , and locc1lly rinnle :marked . 

The beds din slightly northeastward , conformin to regional nin . 1lheir tota~ 

thickness is about thirty feet . 

The Palestine ~ormation is overlain hy the Clore limestone . 
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CLO.HE FOm•1AT ION 

One outcron ~hich can be car-related Rs tlie Clore limestone sni1 calcareous 

shale was observed in t:he NW. -?.=- 1'11? . f" NE . ~1,_ sec. If; ;ust south of .alto Pass . 

Fig . 8 Clore Li estone c nr ~hr le 

The limes+.one is grey , argilln ceous ancl fine grained; it grades 1111wArd in­

to a shale anrl sh• ley sandstone r-•h1ch JTk v re11resent the lo er :Jep;onia. 

'l1he th i0.kness of th.e Clore format ion is about thirt), feet in this area o 

It is over lain conformably b:r thA Der;onia sanrlstone . 
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The Degonia sandstone forms the "nass" of Alto Pass. It is L nrominent ridp;e 

fo-rmer alonr:i: trie entire northern ana eastern honndaries of this area . 

Outcro11s T!!rere obsP.rved Rt .L~lto H:>ss , at a road r,ut on rtoute 1?7 in the SW . ~ 

8'1 ' . ,;- S\ . ~ sec . 10, r. nd at numerous no int s along ringe southwest of roacl ,··hi ch 

trends northv-est - southeast throufh lto Pass . 

Fif, . 10 Deri;onia 0enc1 stom~ at 
_ ... _1to ::- ss h01•rinP: vert ic 1 
ioints ann r01 nded hori 7 0ntal 
joints. 

Fig . q Dep,onia u~1aston8 at 
AltO Pass . 
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The sandstone is buffcolored, :massive , irregularly bedded , and compact to 

0uart7.itic At ton . It grades no'"'1nT'Tard to a thinner bedded, shaley sandstone . 

Vert ical joints tend to isola t e huge blocks . ~Iori70ntal ;oints are curved . 

The Dep:onia. formation is at least seventy f'eet thick in thjs area anrl· annears 

to be the younf".est bed rock . I f' the Kincaio line stone is nresent, it is in iso­

lated localities and rould necessarily occltr alone: the northeastern bonndary. 

Cmall slumn blocks, 1•,hich =ere founrl high ..-·monr-: Dep;onia out crons alonp: the nort.h­

·eastern ridge, urobably renresent remnants of the I:incaid formation . 1'... larp-e 

block of' Lick Creek sandstone is b11 lancen on -'-he Degonia Ridge Mith no 1~incc1 id 

betv1een them. Its occurence ..... ill be o iscussen in a later sect ion . 

J=)LEISTOCENE 8YJTEM 

The soutl-Jern most boundary of' Illinoian glaciation is irrmiedfo'ely north of' 

Union county. The only evinence of' nleistocene deposition in this area is of 

eolian ori~in . Loess denosits attain a thickness of' thirt ~ f'eet in sm~e locali­

ties . The flood nlHne in the southr;estern corner of' the ~.1.rea is nrobably recent 

alluviut11. oe-riosition . It affords noor soil for agriculture . Orchards, ho1"ever, 

seem to trrive on the sanely soil ohtairi.ed f'T'011 the ,. eathering of .r-'ennsylvanic n 

sanc'l stones c1nd shales . 

R::...,LATl.!i1) FO:l.MATION 

Tno other formations' orthy of mention here are the Clear Creek chert of the 

mif!d le Devonian anrl the Lick Creek sane, stone of the Pennsyl vBnian systeJ11 . 

The ClPAr CY'f'ek chert 1''8.S investirated at an ontcron South of the Area to 

esteblish the nosition of a najor fault . 'l'n.e outcron annears on a bluff facing 

north in the NW.;- NE.?- sec . 28 . 

IJ.1he Clear Creek formr 1tion consists of r 1 tPrnating l r- yers of huf'f to e,rey lime­

stone ana TTJhi te chert . Fossils are locall:r abundant . 1rh is format ion rnunt be 

at least ~RO f'ee+, thic},(. The becls of int.erJ11.ittent streoms from Bald Knob !:•re 

cO:P'lT)Osed T11H inl v of chArt . 
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.r if . 11 ~~nthor vien•inft t"'hP.rt in 
s+re~m ed on east flank of Dald 
Ynoh . 

n'he closest outcro11, '1out one-h'lf :rrile northeast , is Jt . Louis linestone . 

nroxiTll('. tely 1?00 feet. of format ions a e missing het, ·een the t -·o . 

The second rch ten format ion ha A rnore scenic th'- n geologies 1 value . round-

ea block of LiC"k Creek sanclstone lies unconfo 1'1' bl:7 unon c ridp:e of De -onia sand-

stone alonp the south o -P the road in thA ., l'JE • l- s e c . 1 f) • 

Fig . l? Lick Creek llock baJ.anced 
on De~onia ridpe . 

The Lick Creek sr rls ➔ one is hropn, m ssive ana conrse rrained . It ~nn beers­

ily inentj '"i ,cl h. its ,,onvl0111e:::-ct.ic nehbles of rnart:z . 
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The Kincaid limestone was r,rohc bl,r thin u.,nr1 eroded 8Y1ay at this location leav­

ing the more resistant Lick Creek resting directly on the .Oer,onia . It is incon­

ceiv, ble that. t 11 e hlork 1"as moveC1 any r.:reat nistan~e liec,nrne of its si7e r1nr!. ,·oin:ht, 

and the lack of gl~ciation in thr ~rea . 

31:CRUCTURE 

r:L7he struc+,nre of southern IlJ inois is e:x-trernely cormlj r>aterl . The Illinois 

bP sin is formed 1 ike a snoon ~-,i th no hanrl le. ~e hAd rock out cro.,,s alonp the 

rim of the basin . .,. lt.o Pass and vicini.ty are locPted on thifJ rirri , thus e1fford­

ing outcronR of the comnlete Chester series . :le~iont=l din is frorn six to seven 

dep:rees no,...theast tm'erd the center of the hasin . 

In the soui~he-· .. n na,...t of the area (NVv . -};=· sec . 2?) the n.in of the beds increBBes 

to thirt:v degrees ; to tJrn south=est lf'()O to l!=inn feet of forr.mtions 0re missin[s 

bet 1·~een the St . Louis lir11estone nno the Clear Creek chert. F ... 'he only e:xnlam=1tion 

of this is 8 i'1R .ior fault · long the strike of' +,1-,0, her:-roek .' 

. rout ?'0 1 '• feet of f'Or1'1, tions of the l'n int Crecl<, J.:enrult , a-rid ,.3t . Genevive 

r;;.p-e ...,.,ere 11.ot loc1:•tecl in the t•rea anrl m~i:r be f'· ult.ea out b:r a minor fenlt . ' 

No int,...icu te fold ng i n · n• c➔ rent in tl-iis ,lren , t~nrl no rnn .ior u11conforrrii-

ties ..-rere loc~tnr1. Homever , m:1n;r of th f> Chpster :rorm~t:ions are se~YratPc1 ·, ~r 

unconforrtii ties . 

~vidences of m rine ~e•osition j~ this ~rea are comnlPle through the J' iss­

issi nni8n "'lerioc] . - t the enrl of t11 is nerion there 'r· s a lonp; intervci 1 of t iJ11e 

in '"11ich mo r!.e.,,osition took nlace . lJurinp- this intervnl nnlift and f10J110, [,I'l)ing 

occm·rea . ...,causing the faults in this a rea . 

1:..1he 07Ark rFinges to the .C'outh ·, 1est •·;ere active ove-r• [1 lon~ neriod of t tme, 

nrnbflril.r hieh ~mour;h to f11rnish much of t1-ir ~ ississi .,.) 'i~n ser iwmtF aR 
a 1Ieorr '1 

It'\ f' e" #1".f' 

e ';' I /p,.'l('r 

/, { I 

the Illinois basi11 r-rarlu.allr,r c:ir1 11.k to a ccommonnta t 1rn'7 . :'his ..,..ould \:11fATilth8.t . . , __ ,_... 
the loc· 1 .source rocks for the l\Tississi ·~7 ian sodiments ,-cr··e nre-Carnbria.n rocks 

See Structure sect ion narse 
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..,.':lich ,·Tere UT)lif'terl. to t;hA south,.,.,st in 1,he nrea no· cA.llerl the (....,ark I1ou11.tc=J.ins . 

_,_:;rosien is mob bl:v in Ei T'7&.tu,,..e sta1cre . r:'he area is , .. Pll fir, inN1 , hut the 

:3ed rock in t.11i ~' ' rE::,· otTers lit .le in I he ray ,)f P('0TIO!l1ical reS01U'C8S • uorr1e 

buill'iinr, stones are obtPinoil fro:r1 ississ1n.,,i,.n fonri.atj_ons , b11.t to no greet PX­

tent . Coal , cerc4JYJic clc.vs , and c:fTir.uJt1ral 1ime corm fro!l1 the 'en.nsylvcni t n 

forF,. tionp 1"hich sre absent in the ~~ref.1 • UraveJ.o i::,_ the £i T'ea ere too CDt;r"ty for 

concrete er-r-ref"cite , but c1ne to their resistant ruc1 lit:i.f s T11a]re eycellent road 

ballast . r~ ,1e chert is hermfnl to ;:1 utor1ohilA tires , hor"ever , because of its shr- r11 

\ 

conch~fa.a 1 fr• ct11re . 

1-i.ll of the I'ississipni, n formnt. ions ·phich T)roduce oil in the Illinois he sin 

flre nresent in this areE , but hec[ nse of their outcronning atti tnfle they Cc"'n form 

no rnP jo:r tran . Even a loc>al Atruc0,urB1 traT) in the Rrea is highly imnrol1able . 

Hydrocc1rhom, hs,re been loc~tAd in •··el1s P'J-iich r1 re ~01ttr11··est of t 11e fPult .1 It is 

~ the oninion of th.o o.nt hor th, t Bn:r nroducing ,·,ells ,..ould either occu:r in a 

local strnctu.rA 1 trai) north of the area or sout 1"'7est of the J1a jor fault , but 

none in "'::he ni-·ea Pre stua ied . 

1 J . J\,.a rvin 1 eller 
Geology and Oil 1,oss ibilit ies of .uxtrerne 0011t1 ern Illinois 
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