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GEOLOGY FOR PLANNING 
IN ST. CLAIR COUNTY, ILLINOIS

Alan M. Jacobs, compiler

ABSTRACT

S t .  C la ir  County l i e s  in southwestern I l l in o is  a cro ss  
the M is s is s ip p i  River from St .  Louis, M isso u r i .  O n e-fi fth  
of  the to ta l land su rface  of 673 square m iles is  on flood- 
plains of the M is s is s ip p i  and K ask ask ia  Rivers and Silver 
C reek .  The f loodplains are underlain by as  much as  120 
feet  of gravel, sand, s i l t ,  and c l a y .  The remaining four- 
fifths o f  the land surface is  on uplands that contain  f la t or 
d isse c te d  p la in s ,  low ridges and mound-shaped h i l l s ,  about 
20 square m iles of strip m ines, and an area of karst topog­
raphy. The uplands are underlain by as much as 75 fe e t  of 
t i l l  and sand and gravel, and genera lly  12 to 30 fe e t  of 
lo e s s  and related  s i l t ;  however, near the M is s is s ip p i  River 
bluffs there are more than 100 fe e t  o f  lo e s s  and related  s i l t .  
These d eposits  have been  redistributed into spoil p i le s  in 
the strip m ines. Beneath th e se  d ep osits  or cropping out in 
p la ce s  are gently  sloping beds of l im estone, sh a le ,  sand­
stone, s i l ts to n e ,  c la y s to n e ,  and c o a l .  Thinly layered , frac­
tured lim estone underlies the area of karst topography.

Mineral and water re sou rc es  are abundant in the 
county . Limestone of  the S t .  Louis, S te .  G en ev iev e ,  and 
Fraileys  Formations is  quarried in the uplands in the w e s t­
ern part of the county. Sand and gravel re sou rces  are found 
in the broad floodplains and in those  ridges and h i l ls  ad­
ja c e n t  to the Kaskask ia  River. C lay and sh a le  of commer­
c i a l  value are found in the M odesto Formation in the north­
ern part o f  the county and in beds a s s o c ia te d  with the Her­
rin (No. 6) and C olch e ste r  (No. 2) C o a ls .  The No. 6 Coal 
is  the main c o a l  resource and is  mined at the su rface  and 
underground. Petroleum has beenproduced from the C y p re ss ,  
Yankeetown, and Aux V ases  San d ston es ,  from the G alena 
Group, and from lim estone re e fs  of  the Silurian System; and
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some of  th e se  units are su itab le  for g a s -s t o r a g e  p ro je c ts .  
W ater resou rces  include ground water from n ear-su rface  
unconsolidated  d ep osits  and from bedrock and surface water 
from the M is s i s s ip p i  River.

In some are as  g eo lo g ic  conditions impose lim itations 
on the use o f  land for con stru ction  and the d isp osa l  o f  w aste ,  
w hereas in other areas  no particular problems preclude use 
for those p u rp o ses . Rarely are the lim itations sev ere  enough 
that they cannot be overcome by a v a ilab le  engineering and 
constru ction  te ch n iq u e s .

This g eo log ic  information was prepared for land-use 
and resou rce  planning on a county-w ide s c a l e .  Individual 
s i te  or lo c a l - a r e a  plans will require additional o n -s i te  ev a l­
uations .

INTRODUCTION

Land and People

S t .  C la ir  County l i e s  in southw estern I l l in o is  a c r o s s  the M iss is s ip p i  
River from S t .  Louis, M issou ri (fig. 1).  O ne-tenth  of  the co u n ty 's  to ta l area 
o f  673 square m iles  l ie s  on the M is s is s ip p i  River floodplain in the northwestern 
corner .  The remaining area c o n s is t s  of f la t  uplands d is s e c te d  by minor stream 
v a l le y s  and floodplains o f  tr ibu taries  of  the M is s i s s ip p i  River. Beneath the land 
su rface ,  a few to a l i t t le  more than 100 fe e t  of  unconsolidated  sediments rest  on 
bedrock.

O f the co u n ty 's  279 , 601 people (1970),  h a lf  l ive  in the four largest  c i t ie s :  
East S t .  Louis (68, 026); B e l le v il le  (4 1 ,1 2 3 ) ;  Cahokia ( 2 0 ,1 3 5 ) ;  and Centreville 
(11, 0 6 0 ) .  Population d ensity  and ind u str ia liza tion  are g rea test  on the M iss iss ip p i 
River floodplain and along a line from East St .  Louis to B e l le v i l le .  Outside these 
areas  farming, grazing, and mining are the main land u s e s .  Although about 70 
percent o f  the land area is  farm land, 70 percent of  the working force is  employed 
not in farming but in manufacturing or in  white co l la r  o ccu p a t io n s .

G eology for Planning

Rural areas  ad jacen t  to metropolitan ce n te rs  have been  quickly  transformed 
into suburban and urban areas  by construction  of industrial,  re s id en t ia l ,  and serv­
ic e  f a c i l i t i e s .  These transformations are occurring in S t .  C lair  County becau se  of 
i ts  proximity to the greater S t .  Louis metropolitan a re a .

Land use in rural a reas  has been  guided by so il  conditions for agriculture 
and by g eo log ic  conditions for mineral development. The s ig n if ica n ce  of both 
types o f  conditions to land use has becom e more appreciated in urban and sub­
urban planning; for exam ple, g eo lo g ic  conditions control the p resen ce  of construc­
tion m ateria ls  needed for urban development and the p h y sica l  su itab ili ty  o f  s i te s  
for industrial,  re s id en t ia l ,  and serv ic e  f a c i l i t i e s .

Rationale

In recognition of th e se  contro ls  the E a s t - W e s t  Gateway Coordinating 
C ouncil,  an intergovernmental planning com m ission for the S t .  Louis area, re -
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quested from the I l l in o is  State G e o lo g ic a l  Survey g eo log ic  information on areas 
of  I l l in o is  in the S t .  Louis region. This report was prepared in response to that 
re q u e st .
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Contribution:

Ground-water quality  and poten­
tia l  y ie lds  o f  water w ells

Limestone resou rces
Crude oil ;  natural gas ;  and g a s -  

storage p ro jec ts
G eologic  considerat ions for con­

struction
Sand and gravel resou rces
Coal resou rces
Su rficia l  deposits  and geologic  

p ro c e s s e s
C lay  and shale  resou rces
T hick ness  o f  su rf ic ia l  deposits  

and topography of bedrock 
surface

Economic role of  mineral resou rces
W ater resou rces  and geologic 

conditions for w aste  d isp osa l

The g eo lo g ic  information was compiled from drilling records and field  notes 
on f i le  at the Survey, from fie ld  s tu d ie s ,  and from m inera l-resou rce  records.

B a s ic  C oncepts

D ifferent s c ie n c e s  use the same te ch n ica l  terms or conventions differently. 
The following paragraphs, therefore, c la r i fy  ce rta in  co n cep ts  for th is  report. 
(Definitions of sp e c ia l iz e d  terminology are included where the terms are u sed .)

The terms sand, silt, and clay can  be used to represent p a r t ic le -s iz e  
c l a s s e s  or types o f  sed im en ts .  Where p a r t ic le - s i z e  c l a s s e s  are represented, the 
terms sand-size particles, silt-size particles, or clay-size particles are used 
and the s iz e  limits follow a sim plified Wentworth s c a le  (table 1).  Where types 
o f  sediments are represented , the terms sand, silt, and clay are used and the 
sediment has the name o f  the dominant s i z e - c l a s s  con st itu en t according to the 
triangular diagram in figure 2 .

On some o f  the maps of mineral re sou rces  and land u ses  accompanying 
th is  report, a co lo r-c o d in g  system su g g ests  g eo lo g ic  su itab ili ty  of the land for 
particular purposes: green means few g eo log ic  lim itations; yellow means inter­
mediate conditions; and red in d ica tes  s ig n if ica n t  g eolog ic  lim itations for a par-

TABLE 1  - SIM PLIFIED WENTWORTH SCALE OF PARTICLE SIZES

S iz e  c l a s s D ia m e te r  o f  p a r t i c l e s  (mm)

C la y L e s s  th a n  1 / 2 5 6

S i l t 1/256 t o  1/16
Sand 1/16  t o  2
G ra n u le 2 t o  k

P e b b le L t o  6k

C obble 6k t o  256
B o u ld e r G r e a t e r  th a n  256
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Fig. 2 -  Sim plified  triangular diagram o f  sed im en t t y p e s .  C l a y  in c lu d es  sandy and 
s i l ty  c l a y .  Sand in c lu d e s  s i l ty  and c la y e y  san d .  Silt in c lu d es  sandy and 
c la y e y  s i l t .  (The arrows in d ic a te  an e x p a n s io n  of  the c l a y  reg ion ,  a s  a 
sm all  amount of c l a y  may g iv e  c l a y - l i k e  p ro p e r t ie s . )

ticu lar  land u s e .  Each co lor has  been  divided into as  many as  three numbers, 
number 1 indicating the l e a s t  and number 3 indicating the g rea tes t  number of 
l im ita tions .

This report has been  prepared for la n d -u se  and resou rce  planning on a 
county-wide s c a l e .  It does not rep lace  o n - s i te  eva lu ation s  for s p e c i f ic  p ro je c ts .  
Boundary l in e s  on each  map are approximate and are intended for use only at the 
published s c a le .

GENERAL GEOLOGY

Beneath the uplands and floodplains o f  S t .  C la ir  County, as much as 150 
fee t  of su rfic ia l  deposits  (unconsolidated sediments) ov er l ie  the bedrock. M ost 
of the su rfic ia l  deposits  were laid down during the la s t  200 thousand years by 
rivers,  g la c ie r s ,  and w inds. The underlying bedrock co n ta in s  sedim ents that 
were deposited more than 200 million years ago by o ce a n s  and rivers and were 
la ter  hardened to form rock . Those g eo log ic  p ro c e s s e s  that are s t i l l  altering the 
land include weathering, erosion , movement o f  underground water, accum ulation 
of sediments at the b a se  of s lo p e s ,  m odifications o f  stream ch a n n e ls ,  and flood­
ing . The land is  a lso  being modified by the a c t iv i t i e s  o f  man — construction, 
mining, farming, and w aste d is p o s a l .

G eo log ic  Regions

The p h y sica l properties and th ic k n e ss  of  su rf ic ia l  d ep osits  and the topog­
raphy determine, in part, the su ita b il i ty  of different areas  for different land u s e s .  
For con v e n ie n ce ,  the county h as  been  subdivided into regions on the b a s i s  of  
topography and su rfic ia l  deposits  (pi. 1): upland t i l l  p lain, ridges (sand), ridges 
(ti ll) ,  karst,  narrow v a lley s  and v a l le y  w a lls ,  strip m ines, M is s is s ip p i  River 
floodplain, and Kaskask ia  River and Silver Creek f loodplains .
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Upland Till Plain

The upland t i l l  p lain is  re la t iv e ly  f la t  (fig. 3) and is  underlain by 10 to a 
l i t t le  more than 100 fee t  of  su rf ic ia l  d ep o sits  that l ie  on bedrock. The surfic ial 
d ep o sits  are unconsolidated sedim ents that can  be differentiated into various 
la y e r s .  The low est lay ers  include g la c ia l  t i l l s  (Banner Formation, Smithboro Till ,  
and Vandalia Till; f ig .  4) ,  which are mixtures of sand, s i l t ,  c la y ,  and gravel that 
were deposited by g la c ia l  i c e .  The t i l l s  d iffer s l ig htly  in their san d in ess  and in 
the properties o f  the ir  c l a y s .  Beds o f  s i l t  and sand and gravel are interbedded 
with t i l l s .  The t i l l s  are overla in  by a widespread mantle o f  s i l t  (Roxana Silt  and 
Peoria Loess ;  f ig .  4 ) .  The th ic k n e ss  of the s i l t  is  varied (pi. 1): along stream 
divides the th ic k n e ss  is  greater than 100 fe e t  in p la c e s  near the M is s is s ip p i  River 
f loodplain, but eastward it thins con sid erab ly  to about 10 fee t  at the eas tern  border 
o f  the county . M ost o f  the s i l t  was deposited  by wind and is  c a l le d  l o e s s .

In the upper few fee t  o f  some of the su rfic ia l  d ep o s its ,  but e s p e c ia l ly  in 
d ep osits  beneath the lo e s s ,  there are zones which show the e f fe c ts  of weathering. 
The weathered zones  are s ig n if ican t  b e c a u s e  they  a f fe c t  some u ses  of the land. 
They have resulted  from: (1) breakdown o f  p a r t ic le s  into sm aller s iz e s ;  (2) forma-

F ig .  3 -  T h r e e -d im e n s io n a l  g e o lo g ic  v iew  o f  S t -  C la ir  County, I l l in o i s .
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mation of c la y s  that shrink and sw ell  with ch an g es  in w ater content; (3) leaching  
of calcium  carbonate;  and (4) formation of ox ides of iron and m an g an ese .  The 
e f fe c t  of the weathering h as  been to transform the orig inal m aterial into a l e s s  
porous m aterial having greater shrink and sw ell  p o te n tia l .

Ridges (Sand and Till)

The uplands of S t .  C lair County for the most part resem ble  a f la t  plane 
into which stream v a l ley s  are carved (fig .  3 ) .  The f la tn e ss  of the upland surface, 
however, i s  interrupted by a b e lt  of low ridges and mound-shaped h i l l s .  These 
ridges are about 3 to 5 m iles long and about i  to 1 mile w id e .  The h i l ls  are lined 
up along the trend of the r id g e s .  The tops of both the ridges and the h i l ls  are 
about 50 fe e t  above the surrounding upland.

There are two types of  ridges and h i l ls  — th o se  composed m ostly of sand 
but containing some gravel and is o la te d  pock ets  of t i l l  and th o se  composed mostly 
of t i l l  but a ls o  containing pock ets  o f  sand and gravel and is o la te d  b lo c k s  of bed­
rock (pi. 1 ) .  Those ridges and h i l ls  that contain  a re la t iv e ly  high proportion of 
sand are located  near the con flu en ce  of the K askask ia  River and Silver C reek .
All the ridges are covered with l o e s s .

Karst

Even though there i s  a cover  o f  su rf ic ia l  d ep osits ,  so lution of underlying 
lim estone in the w estern  part of the uplands has produced a s p e c ia l  topography 
known a s  "k a rs t .  " Karst regions are ch aracterized  by rolling h i l ls ,  c ircu lar  d e­
p ress io n s  (sinkholes) ,  c a v e s ,  and a s c a rc i ty  of streams that m aintain a continu­
ous surface route .  The name "k a rs t"  com es from an area in  Yugoslavia and Ita ly  
where th e s e  landforms are w ell  d isp la y ed .  Conditions for the formation of karst 
topography include the p resen ce  of thinly layered, fractured lim estone, a temper­
a te  clim ate,  and a s teep  gradient of underground drainage; a l l  three of  th e s e  con­
ditions e x i s t  in  w estern  S t .  C la ir  County.

Solution i s  the main p ro cess  in a karst  a r e a .  Rain w ater or melted snow 
p e rco la tes  into the ground and works i t s  way through the c ra ck s  and p lanes be­
tween lay ers  of l im e s to n e .  Limestone conta ins  calcium  carbonate, which i s  some­
what soluble in  water, e s p e c ia l ly  i f  the w ater con ta in s  d isso lv ed  carbon d iox id e .  
Surface w aters usually  contain  carbon dioxide from the atm osphere or from d ec a y ­
ing organic matter in the s o i l .  Calcium carbonate i s  removed from the rock by 
ground water, leaving voids in the ro ck .  Solution i s  accom panied by the c o l la p s e  
of  unsupported rock above the v o id s .  C o llap se  near the su rface  can  form s te e p ­
sided s in k h o le s .  Connected voids resu lt  in ca v e  system s and underground routes 
of s t re a m s .

Karst topography is  present in th is  region of S t .  C la ir  County (fig .  3 and 
p i .  1) b e c a u s e :  (1) the thinly layered, fractured S t .  Louis Limestone is  at the 
surface; (2) the cl im ate  i s  temperate; and (3) ground w ater of  th is  region flows 
along a steep  gradient toward the b a s e  of the M is s i s s ip p i  River b lu f fs .  Sink­
h o les  in S t .  C la ir  County are from te n s  to hundreds o f  fe e t  in  diameter and are 
tens of fe e t  deep; some contain  water (sinkhole ponds) b e c a u s e  c la y  h as  sea led  
their underground o u t le ts .  No stream s maintain a continuous su rface  route.
Bretz and Harris (1961) reported on two c a v e s :  Oerter, or Stemler, Cave
(NW 1 / 4  s e c .  12, T . 1 S . ,  R.  1 0 W . )  and Falling  Spring Cave (northeast of  D upo).
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Sangamonian B e rry  C lay C la y , s i l t ,  sm all peb b les
B u ried  undrained 
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Ju b ile e a n
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G la s fo rd Hagarstown G ra v e l,  san d , t i l l

E lo n gate  r id g e s  and 
mound-shaped h i l l s
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McLeansboro

P a in t

Creek

Rook u n its

Form ation

Bond

Modesto

Carbondale

Spoon

Abbott

Glen Dean Lim estone 

H ardinsburg Sandstone 

Haney Lim estone 

F r a i le y s

Beeoh Creek Lim estone

Cypress Sandstone

Ridenhower

B eth e l Sandstone

Downeys B lu f f  L im estone 

Yankeetown Sandstone

R enault

S e le c te d  members

Sh oal Creek Lim estone

Chapel (No. 8) Coal 

S o o t t v i l l e  Lim estone 
D a n v ille  (No. 7) Coal 

B re re to n  Lim estone 

H errin  (No. 6) Coal 

H a rrisb u rg  (No. 5) Coal 

C o lc h e ste r  (No. 2 ) Coal

T h ickn ess o f 
fo rm a tio n  

( f t ) D e sc r ip t io n

30

250 S h a le s ; s i l t s t o n e s ;  san dston es 

w ith  th in  lim e sto n e s ; c la y s to n e s ; 

and c o a ls

18 0

15 0

30

0-30

0 -3 0

0-75

0-60

0-i+0

S h a le s ,  sa n d sto n es , lim esto n es

0 -3 0

F ig .  4 -  G eologic  column of S t .  C la ir  County, I l l in o is  
(page 8 — su rfic ia l  dep osits ;  pages 9 -1 1  — b edrock).  to
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Time u n its Rook u n its ( f t ) D e sc r ip t io n

System S e r ie s Group Form ation
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V
al

m
ey

er
an

Aux V ases Sandstone 60-80
C)

Sandstone

S t e .  G enevieve Lim estone 0-80 Lim estone

S t .  L o u is  L im estone 200-250 L im esto n e, some dolom ite

Salem Lim estone 70 Lim estone

U l l in  Lim estone 70 Lim estone

Warsaw-Borden 100-400 S i l t s t o n e  (e a s t )  to  s i l t s t o n e  and sh a le  w ith  dolom ite

K eokuk-B urlin gton 0 -16 0 Lim estone

F ern  G len 0-60 Lim estone and sh a le

Kinderhookian
Chouteau Lim estone 10 -2 5 Lim estone

New Albany

H annibal Sh ale 0 - 10 Sh ale

D
ev

on
ia

n Upper
Sw eetland Creek Sh ale 0 - 15 Sh ale

Sylam ore Sandstone 0 -15 Sandstone

Lower B a i le y  L im estone 0 -15 0 Lim estone

S
il

u
ri

a
n

Cayugan-N ia g a ra n

M occasin S p r in g s  Lim estone 0-300 Lim estone w ith  some sh a le

S t .  C la i r  L im estone 0-60 Lim estone

A lex an d ria n
Sexton  C reek Lim estone 10-45 Lim estone

Edgewood 0 -30 Lim estone

IL
L

IN
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E
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G
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L
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T hickn ess

Time u n it s Rock u n its ( f t ) D e sc r ip t io n

System S e r ie s Group Subgroup Form ation Member

B ra in a rd  Sh ale 65 Sh ale

C in c in n a tia n Maquoketa F t .  A tkinson 25 Dolom ite

S c a le s  Sh ale 60 S h a le  w ith  dolom ite

Kimmswick 95 Lim estone

Cham plainian

G alena
Decorah 25 Lim estone w ith  sh a le

P l a t t e v i l l e 200 Lim estone

0}
•H
O Joachim  Dolom ite 160 Dolom ite and sh a le
>
O

t
A n ce ll S t .  P e te r  Sandstone 50-75 Sandstone

E verto n 125-150 Sandstone and dolom ite

Shakopee Dolom ite 3 00 -350 D olom ite w ith  sandstone

Canadian
P r a i r ie

du
Chien

New Richmond Sandstone 0-80 Sandstone

Oneota Dolom ite 350 Dolom ite

Gunter Sandstone 0-10 Sandstone

Eminence Dolom ite 12 5 Dolom ite

P o to s i Dolom ite 3*4-0 Dolom ite

c
05

•H C roixan F ran co n ia
D erby-
Doerun

16 0 Dolom ite

I
D avis 110 San dstone, d o lo m ite , and sh a le

Eau C la ir e 380 L im esto n e, d o lo m ite , and sh a le

Mt. Simon Sandstone 0- 1+00 Sandstone

Precam brian (3000 - 5000 f t  dec P )
G ra n ite

G
E

O
L

O
G

Y
 

F
O

R
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N

N
IN

G
 

IN
 

S
T

. 
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Wayne Finch of East S t .  Louis informed the Survey of the e x is te n c e  of ten addi­
t ional c a v e s  whose en tran ce s  are lined up from Stemler Cave to a point 1 mile 
northeast.

Continued formation of th e se  featu res  and enlargement o f  th is  region is  
p o ss ib le  b e c a u se  the potential for karst formation s t i l l  e x i s t s .  Karst topography 
is  not now developed e a s t  o f  th is  area b e c a u se  the S t .  Louis Limestone is  covered 
by other form ations. If, however, the other formations were eroded and the St .  
Louis Limestone were exposed  at the su rface ,  karst development could progress 
eastw ard . The rate o f  formation, however, is  very slow and the formation of new 
karst features  has not been reported. The rate of  solution could be increased  by 
the in c re a s e  in carbon dioxide content o f  precip itation  resulting  from combustion 
in industrial p r o c e s s e s .  In any one area an o n - s i t e  in vestigat ion  could determine 
whether k arst p ro c e s s e s  are a c t iv e .

Narrow Valleys and Valley W a lls

Parts of the uplands have been  deeply d is s e c te d  by streams (fig. 3); the 
resulting  in c ise d  v a l le y s  are s e t  apart as  a separate  g eo log ic  region (pi. 1).
These areas  are ch aracter ized  by s teep  s lo p e s ,  widespread bedrock outcrops, 
and accum ulations of eroded m a te r ia ls .  The parts of th is  region that are ad jacen t 
to the M is s i s s ip p i  River bluffs  have th ick  accum ulations of lo e s s  and related s i l t s .

Strip M ines

Topography and su rface  m ateria ls  of the strip-m ine a re a s  (pi. 1) are man­
made or m a n -a ltere d .  Overburden from mining i s  g enerally  redistributed into 
e longate  ridges, ca l le d  spoil p iles ,  which are te n s  of fe e t  high and c o n s is t  of a 
poorly compacted mixture of  p ie c e s  of bedrock, including fragments of  coal ,  and 
su rfic ia l  d e p o s i t s .  Drainage i s  poor and la k e s  form in the deeper portions of the 
e x c a v a t io n s .  Acidic so i l  conditions and erosion have inhibited rapid r e - e s t a b -  
l ishm ent of veg eta tion , but reclam ation  a c t iv i t ie s  have resulted  in partial re ­
v eg eta t io n .

Broad Floodplains

As the name im plies, a f loodplain is  a low, f la t  area that can  be inundated 
with river water and it s  sediment load during tim es o f  flooding. The floodplains 
o f  the M is s is s ip p i  River, the K ask ask ia  River, and Silver Creek are more than 1 
mile wide in S t .  C la ir  County; in this  report the M is s is s ip p i  River floodplain is 
treated as  one region and the K ask ask ia  and S ilver  Creek floodplains as  another 
(pi. 1 and f ig .  3) .  European s e t t le rs  of S t .  C la ir  County built  towns on the M is­
s is s ip p i  River floodplain to be near supplies o f  water and a main travel route.
These towns have grown and have dealt  with natural flooding by building le v e e s .  
Such co rrect ive  m easures have not been  com p letely  s u c c e s s f u l  for all kinds of 
development b e c a u se  in spite  o f  the le v e e s  the ground can  become saturated with 
water near the surface during wet w eather.

The floodplain of  the M is s is s ip p i  River com p rises  about 10 percent o f  the 
county's su rface  area and i s  ca l le d  the American Bottoms; it has an e levation  of 
about 400 fee t  and a gradient o f  about 6 in ch es  per m ile .  The northern part is  
about 6 to 8 m iles wide. South of Cahokia the f loodplain is  about 2 to 3 miles 
wide.
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Topographic fea tu re s ,  such as  meander s c a r s ,  oxbow la k e s ,  and swamps 
(fig. 3) ,  were formed by channel migration and flooding. Meander sc a rs  are 
remnants of former meanders that have been  abandoned by the main river (fig. 3 ) .  
They reta in  their c r e s c e n t  shape, and some, l ike  the one in Frank Holten State 
Park, contain  water (oxbow la k e s ) .  Swamps are s t i l l  found in meander sc a rs  and 
in other poorly drained s i te s  on the floodplain .

Where small tributary stream s flow from the a d ja cen t  uplands e a s t  of the 
bluff onto the floodplain, a llu v ia l fans,  sm all fan -sh ap ed  landforms co n s is t in g  
of sand, s i l t ,  c la y ,  and gravel (Peyton Colluvium, f ig .  4),  are developed at the 
foot of  the bluff (fig. 3).

The northern part of  the f loodplain, betw een East S t .  Louis and the eas tern  
bluff, contains  the Cahokia Indian Mounds, parts of which are now in the Cahokia 
Mounds State  Park (fig. 1).

According to Bergstrom and W alker (1956),  d ep o s its  in th is  floodplain a tta in  
a th ic k n e ss  in e x c e s s  of 120 fe e t  and c o n s is t  of  gravel,  sand, s i l t ,  and c la y  
(Cahokia Alluvium, f ig .  4 ) .  The upper 15 to 30 fee t  is  commonly s i l t  and c la y  
with fine sand. Below a depth of 30 fe e t  are variou sly  sorted sands and g ra v e ls .

The floodplains o f  the K ask ask ia  River and of  S i lv er  Creek are combined 
into one region b e c a u se  they are connected  and d isp lay  sim ilar fe a tu re s .  The 
Kaskask ia  River floodplain is  about 2 m iles wide, although near F ay ettev il le  it 
narrows to l e s s  than \ mile wide and the channel lo s e s  i ts  m eanders. Upstream 
and downstream from this  v a l le y  co n str ic t io n ,  floodplain landforms include swamps, 
oxbow la k e s ,  and te r ra c e s .  The K ask ask ia  River has  w ell  developed m eanders.
The th ick n e ss  of  its  v a l ley  f i l l  is  l e s s  than that o f  the M is s is s ip p i  but may be 
greater than 100 fee t  in p la c e s .

The Silver Creek floodplain is  about 1 mile wide and its  c h a r a c te r is t ic s  
are sim ilar to but are sm aller in s c a le  than those  o f  the K ask ask ia  River. The 
floodplain s id e s  are in d istin ct  where there are te r ra c e s ,  in te rs e c t io n s  of e longate 
r idg es,  and strip-mining o p era tio n s .  In T. 2 N . ,  R. 7 W . , the natural channel 
o f  S ilver Creek has been  modified by the co n stru ction  of drainage d i t c h e s .

Bedrock Geology

The bedrock in S t .  C la ir  County c o n s is t s  o f  strata  of  l im esto n e ,  dolomite, 
sandstone, sh a le ,  c la y s to n e ,  and c o a l ,  most of which are e ither  horizontal or 
gently sloping (fig. 4 ) .  Beneath the town o f  Dupo, however, the rocks are bowed 
up into a truncated a n tic l in e  (Dupo Anticline, f ig .  3 ) .  The strata  on the eastern  
flank of  the a n tic l in e  slope downward toward the e a s t ;  therefore, the rock units 
that are exposed at and near the bluffs  are present far beneath the su rface  in  the 
eastern  part of  the county . The rocks continue to s lope toward the e a s t  into the 
cen ter  of a structural b as in  in southern I l l in o is  ( I l l ino is  B a s in ) .

The structural attitude of  the rocks in the Dupo Anticline and the I l l in o is  
Basin a f fe c t s  the areal distribution o f  bedrock u n its .  C oa l ,  which is  in the 
youngest bedrock units ,  is  not present in the extreme w estern  part o f  the county 
(pi. 5 ) .  Where present, c o a l  in c r e a s e s  in depth toward the e a s t .  L im estones 
o f  com m erical quality are found in strata  that l ie  beneath the c o a l -b e a r in g  rocks 
and thus su rface  quarrying o f  h ig h -q u a lity  stone is  res tr ic ted  to an area w est of  
the co a l -b e a r in g  ro c k s .  Crude o il  and natural gas are found in yet deeper strata  
that do not l ie  near the surface in th is  county .
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GEOLOGIC RESOURCES 

Limestone

M ost of  S t .  C la ir  County is  underlain by bedrock of the Pennsylvanian 
System (fig. 4 ) .  Unfortunately, the lim estone units of th is  system  are thin and 
u neconom ical to quarry. However, along the M is s is s ip p i  River b luffs ,  there are 
areas  underlain by bedrock of the M is s is s ip p ia n  System (fig. 4 ) .  In this system 
some lim estone units are thick enough in p la c e s  for la r g e - s c a le  quarry operations 
(table 2 ) .  Future operations are p o ss ib le  in th e se  areas  of  the county.

TABLE 2 -  LIMESTONE QUARRIES IN ST . CLAIR COUNTY, ILLIN OIS

Name
L o c a t io n

S e c . - T . - R .
B ed ro ck  F o r m a tio n (s )  

( s e e  f i g .  b)

Colum bia Q uarry C o . , 27-1N -10W S t .  L o u is
Dupo No. 9

C olum bia Q uarry Co . , 10-1S -10W S t .  L o u is
K ra u se  No. 1

E a s t  S t .  L o u is  S to n e  Co. lU -lN -lO W S t e .  G en ev ieve 
S t . L o u is

Q u a lity  S to n e  Co. 29-2S-8W F r a i l e y s

C asp er S t o l l e  Q uarry lU -lN -lO W S t e .  G en evieve 
S t . L o u is

The following bedrock units conta in  lim es to n es ,  but the rock either is 
too thin, is  poor in quality , or is exposed  in areas  in the county that are too 
small to be o f  econom ic value as  a resou rce  at present: M odesto Formation,
Carbondale Formation, Haney Lim estone, Beech Creek Limestone, Ridenhower 
Formation, and Downeys Bluff Lim estone.

Limestone of the F raileys  Formation, in those  p la c e s  where it is  about 20 
fee t  th ick ,  is  quarried in s e c . 29, T. 2 S . ,  R. 8 W . Thick lim estones of the Val- 
meyeran S er ies  (fig. 4) crop out in and a d ja cen t  to the M is s is s ip p i  River bluffs 
from Cahokia south to the county l in e .  Here the bluffs are composed almost en­
tire ly  o f  lim estone and the summits are as  low as about 60 fee t  above the flood- 
plain at Cahokia and a s  high as  250 fe e t  near the county line on the southwest.
The lim estone beds slope to the so u th east  at a g entle  (4-degree) angle .  The Ste . 
G en eviev e ,  S t .  Louis, Salem, and U llin  Limestones (fig. 4) make up a total of 
about 380 feet  o f  l im estone exposed  in the bluff.  These lim estones  are a lso  the 
upper bedrock units in a 20 square mile area extending from the bluffs eastward 
2 j  to 4 m i le s .  The lim estone is covered with u nconsolidated  m aterials  o f  various 
th ic k n e s s e s  (pi. 2) .  This area of lim estone now accommodates four re la t ively  large 
quarry operations and provides the most favorable lo ca t ion s  for new quarry s i t e s .

C hem ical a n a ly se s  of  l im estone sam ples from S t .  C la ir  County lo c a l i t ie s  
are published in other I l l in o is  G eo lo g ic a l  Survey pu blications (Bradbury, 1963; 
Lamar, 1957 ) .
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Sand and Gravel

The sand or sand and gravel d ep o s its  of S t .  C la ir  County are for the most 
part in the v a l le y s  of the M is s i s s ip p i  and K askask ia  Rivers, in  the lower part 
of the S ilver Creek valley, and in h i l ls  and ridges bordering the northwest s ide 
of the Kaskaskia  River floodplain (p i.  4 ) .

Of the sand and gravel reported, sand is  by far predominant. Gravel i s  
found in the M is s is s ip p i  and Kaskask ia  River f loodplains,  but at depths generally  
exceeding  60 f e e t .  Some gravel d ep o s its  are in the h i l ls  and ridges but the d e­
p o s its  appear to be lo c a l iz e d .

In the M is s is s ip p i  River floodplain, sand underlies  10 to 40 fe e t  of  s i l t  and 
c lay  overburden; the average th ic k n e s s  of overburdenis  approximately 25 f e e t .  The 
only sand operations in the county are located  in the M is s is s ip p i  River floodplain .

In S t .  C lair County the Kaskask ia  River floodplain and the lower part of 
the Silver Creek floodplain are underlain by sand (p artic les  .0 6 2  to 2 mm) or sand 
and fine gravel (p artic les  2 to 25 mm). As in the M is s i s s ip p i  River d ep osits ,  sand 
dom inates .  The c lean , f in e -  to medium-grained sand (p artic les  1 /8  to 1 /4  mm) 
underlies approximately 20 fe e t  of overburden.

H ills  and ridges that roughly p ara l le l  the Kaskask ia  River on the northwest 
side are underlain by sand in a number of l o c a l i t i e s . However, i t  remains to be 
proved that a l l  of th e se  h il ls  and r idges contain  sand or sand and g ra v e l .  Where 
found, the sand i s  overlain  by approximately 20 fee t  of overburden.

The h i l ls  and ridges in the centra l ,  north centra l,  and northeastern portions 
of S t .  C la ir  County contain  sand or sand and gravel in some l o c a l i t i e s .  The sub­
surface data a v a i lab le ,  however, su gg est  that th e s e  d e p o s i ts  are is o la te d  and that 
la te ra l  continuity  i s  very lim ited .

Clay and Shale

Clay and sh a le  re sou rces  o f  econom ic value are found in the M odesto 
Formation and in beds a s s o c ia te d  with c o a ls  of the underlying Carbondale Forma­
tion (fig .  4 ) .  The potential of th e s e  re sou rc es  w as evaluated  from outcrop sam ples 
on the b a s i s  of s ix  c r ite r ia :  (1) th ic k n e ss  of d ep o s its ;  (2) mineralogy and p a r t ic le -  
s iz e  distribution; (3) ceram ic t e s t s ;  (4) th ic k n e s s  o f  overburden; (5) degree of ur­
ban development; and (6) connection  with other mining o p e r a t io n s . According to 
th e se  cr iter ia  and a v a i la b le  information, four main are as  of c la y  and sh a le  are 
of  present and future econom ic v a lu e .

Clay and sh ale  above and below the S c o ttv i l le  Limestone Member of the 
M odesto Formation in the area sou th east  of French Village, s e c s .  31 and 32,
T . 2 N .,  R. 8 W .  (pi. 4), are of  present and future econom ic v a lu e .  Twenty fee t  
of s i lty  and m ica-bearin g  sh a le  i s  present above the l im e s to n e .  Ceramic t e s t s  
in d ica te  that th is  sh a le  i s  su itab le  for red-fired  c la y  products such a s  brick and 
t i l e .  Clay and sh ale  for brick and other structural c la y  products have been mined 
sporadically  from s e c .  32 in the p ast 10 y e a r s .  The sh a le  in terval below the 
lim estone unit i s  at le a s t  30 fe e t  th ic k .  T e s ts  in d ica te  that th is  sh a le  i s  u sab le  
for red-fired  c la y  products and l ig h t-w eig h t a g g re g a te .  It i s  presently  being mined 
in s e c .  31 for l igh t-w eig h t a g g re g a te .  Overburden is  20 ± 1 0  fe e t  th ick  in  th is  
area (pi. 2 ) .  Urbanization i s  moderate near the a re a .

The second area a ls o  conta ins  c la y  and sh a le  from beds above and below 
the S co ttv i l le  Limestone Member of the M odesto Formation. This area i s  situated 
e a s t  of C a se y v il le  (pi. 4), but there i s  no known record of c la y  or sh a le  mining 
h ere .  Overburden i s  a ls o  20 ± 1 0  fe e t  th ic k .  Urbanization i s  a ls o  m oderate.



16 I L L I N O I S  S T A T E  G E O L O G I C A L  S U R V E Y  C I R C U L A R  4 6 5

In a third area, the v ic in ity  of Freeburg and M illstadt,  c la y  stone up to 
about 4 fee t  th ick  i s  c o n s is te n t ly  present below the No. 6 Coal, which i s  now 
being mined (pi. 5 ) .  The c la y  i s  potentia lly  u sab le  for bonding of molding sand. 
B ecau se  of i t s  th inness ,  th is  c la y  could be econom ica lly  exploited only in a s s o c i ­
ation  with co a l  m ining .

A fourth area, lo ca ted  south of M il ls tad t  (pi.  4), con ta in s  about a 7 - foo t 
th ic k n e s s  o f  c la y  below the C olch e ste r  (No. 2) C o a l .  The c la y  i s  su itab le  for 
bu ff-f ired  c la y  products and medium-duty re fra c to r ie s .

Coal

Several of the principal c o a ls  of I l l in o is  have been given numbers; the 
h ig h est  c o a ls  carry the h ig h est  numbers. C oals  of commercial value in S t .  C lair 
County include the Herrin (No. 6) and, to a l e s s e r  extent, the Harrisburg (No. 5) 
and p o ss ib ly  the D anville  (No. 7) Coal Members of the Carbondale Formation 
(f ig .  4 ) .  Figure 4 shows the p o sit io n s  of the No. 5, No. 6, and No. 7 C oals  in 
the g eo lo g ic  column. The c o a ls  are separated by other rocks, such a s  sand­
ston es ,  c la y s to n e s ,  sh a le s ,  and l im e s to n e s .  The total th ick n e ss  of a l l  units 
from the bottom of the No. 5 Coal to the top of the No. 7 Coal i s  about 100 fe e t .

B ecau se  of the structural attitude of the rocks in the Dupo Anticline and 
on the  flank of the I l l in o is  Basin (p. 13), the c o a ls  vary in depth and are absent 
in some parts of the cou nty . The tra ce  of  the No. 6 Coal (pi. 5) where i t  i s  at 
the su rface  of the bedrock (subcrop line) i s  a s ig n if ica n t  l in e .  W e s t  of th is  line  
the No. 6 Coal i s  absent ,  and eastward from th is  l ine  it  i s  present at progres­
s iv e ly  greater  d ep th s .  The No. 6 Coal i s  more than 250 fee t  beneath the surface 
in  the northeastern part of the county .

The subcrop l in e s  of the No. 5 and No. 7 C oa ls  roughly paralle l  the sub­
crop line  of the No. 6 Coal b e c a u s e  the strata  are nearly paralle l  and the surface 
re l ie f  i s  not ex trem e. B ec a u se  the No. 5 Coal i s  commonly thin or absent and 
where present i s  highly varied in  th ic k n e s s  in th is  part of the state , i t  i s  l ike ly  
to be mined only in p la c e s  and in connection  with ex is t in g  stripping operations 
of the No. 6 C o a l .  In the future the No. 7 Coal, which i s  a ls o  thin and varied, 
might a ls o  be mined in connection  with strip mining in the No. 6 .

Some of the land disturbed by strip mining has been reclaim ed for useful 
pu rp oses .  Recreation, agriculture, and w aste  d isp o sa l  (see page 32) are the ma­
jo r  p oten tia ls  for land u s e .  At the present time, recreation  is  the principal a c t iv ­
ity in th e se  stripped a r e a s .

The Herrin (No. 6) Coal

The No. 6 C oal (pi. 5), where present, generally  m aintains a re la t ively  
con stan t th ic k n e s s  of  6 fe e t  or sl ig htly  more and therefore i s  a minable re so u rc e .  
In the northern ha lf  o f  T . 2 N . ,  R. 6 W „  in the northeast part of the county, 
however, the c o a l  i s  sp l it  into two or more seam s or i s  thin or a b se n t  and there­
fore i s  not considered  to be a minable re so u rc e .

This co a l  i s  g enerally  a h ig h -v o la t i le  C bituminous co a l  in rank, and at 
present most of i t  i s  being used primarily in the generation of e le c tr ic  power.
The c o a l  i s  re la t iv e ly  uniform in quality, and varia tions  that appear in a n a ly se s  
are s l ight (table 3 ) .

The most marked variation in the co a l  i s  in the sulfur con ten t.  Low-sulfur 
c o a l  i s  present in th o se  parts of  T . 1 and 2 N .,  R. 6 and 7 W . ,  that border the
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TABLE 3 -  TYPICAL RANGES IN CHEMICAL ANALYSES OF THE 
NO. 6 COAL, ST . CLAIR COUNTY, ILLIN O IS  

( a s  r e c e i v e d  B a s i s )

M o is tu re

V o l a t i l e  m a t t e r  -  t h o s e  p r o d u c ts  i n  c o a l  ( o t h e r  th a n  
m o i s t u r e )  r e l e a s e d  as  a  g as o r  v a p o r  r a t h e r  r e a d i l y  
d u r in g  h e a t i n g

F i x e d  c a rb o n  -  t h a t  p a r t  o f  t h e  c a rb o n  c o n te n t  o f  c o a l  
w h ich  i s  n o t  r e a d i l y  l i b e r a t e d  on h e a t i n g  b u t  w h ich  
s u p p l i e s  th e  c o a l  w ith  l o n g e r  l a s t i n g  b u r n in g  
c h a r a c t e r i s t i c s

Ash -  i n o r g a n i c  r e s i d u e  fro m  c o a l  co m b u stio n

C a l o r i f i c  v a lu e  ( B t u / l b )  -  r e l a t i n g  t o  f u e l s ,  a  
m easu rem en t o f  t h e  h e a t  p ro d u c e d  b y  co m b u stio n  
i n  a  c a l o r i m e t e r  u n d e r s p e c i f i e d  c o n d i t i o n s  10 , 700- 11,10 0

1056—1356

35%-UO%

31%-h2l

9%-12%

region where the co a l  is  sp lit ,  thin, or a b se n t .  In th is  low -sulfu r  area , G luskoter 
and Simon (1968) estim ated  that there are 3 8 0 .9 4  million tons of No. 6 Coal in the 
ground and that it is  for the most part 5 to 6 fe e t  th ick  and has only 1 to 2|  (average 
l j )  percent sulfur content (dry b a s i s ) .  Throughout the remainder of the county, the 
sulfur content ranges from about 3 to 5 p ercen t.  Lately  power com panies have been  
in creas in gly  in terested  in finding areas  of low -su lfu r  c o a l  b e c a u se  its use would 
aid in reduction of sulfur dioxide e m iss io n s  into the atm osphere.

The subcrop line of the No. 6 C oal trav erses  the county from north to south 
(pi. 5 ) .  In the southern tw o-thirds o f  the area where this  c o a l  is  present,  th is  
line is  fairly irregular. There are con sid erab le  a re as  where the c o a l  is  overla in  
by le s s  than 100 fee t  of to ta l overburden and is  strip mined e x te n s iv e ly .  To the 
north, the subcrop line is  in tersected  by the e a s t  v a l ley  w all of the M is s is s ip p i  
River and the c o a l  crops out near the b a se  of  the bluff.  B ecau se  the co a l  in the 
north-centra l part becom es re la t iv e ly  deeply buried a short d is ta n ce  back  from the 
outcrop along the bluff, e s s e n t ia l ly  no strip-m ining operations are found th ere .  
Instead , underground mining h a s ,  in the p ast ,  been  ex te n s iv e  in th is  d is tr ic t  (pi. 5 ) .  
At the present time, three individual mines are operating in the county, two 
underground mines and one large strip mine.

C onsiderable  acrea g es  have been  mined out by both underground and sur­
face  operations in this county (pi. 5 ) .  Production data for the years  1 9 5 0 -1 9 6 9  
are shown in table 4 .  Data on reserv es  were compiled by Cady e t  a l .  (1952) for 
a ll  co a ls  28 inches or more in th ic k n e s s ,  and by Smith (1958) for strippable c o a ls ,  
that i s ,  those c o a ls  18 in ch es  or more in th ic k n e ss  and lying under l e s s  than 150 
feet  of overburden. The remaining re serv e s  in S t .  C la ir  County, indicated in table  
5, represent the to ta l amount of minable co a l  (as defined in the Cady and Smith 
studies) s t i l l  in the ground. No e x c lu s io n s  are made for mining cond itions ,  pop­
ulated are a s ,  highways, la k e s ,  or man-made s tru c tu res .  The f igures for total 
c o a l  in the ground do not indicate  the amount o f  c o a l  that may be recovered .  This 
is  dependent on many factors ,  such as  th ic k n e s s ,  m inability ,  a v a i la b i l i ty  for mining, 
and a wide range of econom ic fa c to r s .  Where underground mining ta k es  p la ce ,  
normally about 50 percent of  the c o a l  is  recovered .
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TABLE k -  COAL PRODUCTION, ST . CLAIR COUNTY, IL L IN O IS , 1 9 5 0 - 1 9 6 9 *

Y e a r
Tons m ined  
u n d e rg ro u n d T ons s t r i p - m i n e d T o t a l  to n s  m ined

S tr ip -m in e d
(%)

1 9 5 0 2 , 1 8 3 , 3 3 L 1 , 556,902 3 ,7 1 + 0 ,2 3 6 1+2
1 9 5 1 2 , 2 1 9 , 5 1 3 1 , 560,182 3 ,7 7 9 , 6 9 5 1+1
1 9 5 2 1 , 9 1 2 , 0 1 5 1 , 5 6 3 , 5 3 3 3 ,1+75 ,51+8 1+5

1 9 5 3 1 ,9 7 9  ,1 9 1 1 ,5 2 8 ,3 1 + 5 3 ,5 0 7 , 5 3 6 1+1+
195*+ 1 , 5 5 2 , 2 5 7 1 , 2 9 1 , 8 0 7 2 , 81+1+ ,061+ 1+5

1 9 5 5 1 , 881+,19 8 1 , 3 6 3 , 9 0 5 3 ,2 1 + 8 ,1 0 3 1+2
1 9 5 6 2 , 3 5 5 , 9 5 7 1 , 6l 6 ,06l 3 , 9 7 2 , 0 1 8 1+1
1 9 5 7 2 ,0 3 8 ,1 + 3 9 1 , 9 7 1 , 3 2 0 1+,0 0 9 ,7 5 9 1+9

1 9 5 8 2 , 186,673 3 , 1 5 1 , 6 5 3 5 , 3 3 8 , 3 2 6 59

1 9 5 9 2 ,1 1 + 1 ,5 7 3 3 , 136,626 5 , 278 ,1 9 9 59

I 960 1 , 5 2 3 , 6 0 7 3 ,3 2 1 , 2 5 0 1+ ,81+1+ ,8 5 7 69

1961 8 9 3 ,2 7 6 3 ,5 2 5 , 5 9 9 1+ ,1+18 ,875 80
1962 1 , 11+2,302 3 ,6 9 1 , 7 7 9 1+ ,83I+,08l 76

1 9 6 3 1 ,261+ ,791+ 1+ ,1+1+6,981+ 5 , 7 1 1 , 7 7 8 7 8

196L 1 ,1 + 9 9 ,3 3 3 1+ ,30l+ ,2 6 3 5 , 8 0 3 , 5 9 6 71+

1 9 6 5 1 ,2 9 3 ,1 + 0 1 1+ , 1+12 ,10 1 5 ,7 0 5 , 5 0 2 7 7

1966 3 8 7 ,5 3 2 5 , 7 2 6 , 5 0 2 6 ,n i + ,0 3 i + 91+

1 9 6 7 3 9 0 ,1 2 2 6 , 1+1+1 ,12 2 6 , 831 , 21+1+ 9l+

1968 6 3 8 ,6 5 3 6 , 1+58 , 1+62 7 , 097,115 9 1

1 9 6 9 51 6 ,1 + 9 5 5 , 2 7 5 , 3 3 1 5 , 791,826 9 1

30 ,002 ,665 6 6 ,3 1 + 3 ,7 2 7 96, 31+6,392 69

* D a ta  a r e  fro m  t h e  a n n u a l c o a l  r e p o r t s  f o r  t h e  y e a r s  1 9 5 0 - 1 9 6 9  in_ C o a l ,  O il  
and Gas R e p o r ts  ( S t a t e  o f  I l l i n o i s  D e p t, o f  M ines and M i n e r a l s ,  1 9 5 1 - 1 9 7 0 ) .

TABLE 5 -  ESTIMATED REMAINING COAL RESERVES (IN  THE GROUND), JANUARY 1 ,  1 9 7 0 ,  
S T . CLAIR COUNTY, ILLIN O IS (IN  THOUSANDS OF TONS)

(M o d if ie d  fro m  Cady e t  a l . ,  1 9 5 2 ,  and S m ith , 1 9 5 8 )

S t r i p p a b l e  c o a l  ( l 8 in c h e s  o r  m ore i n  t h i c k n e s s  and
150 f e e t  o r  l e s s  i n  d e p th )  l , l U l , 3 3 9 *

Deep c o a l  ( 2 8  in c h e s  o r  m ore in  t h i c k n e s s  and 1 5 0  f e e t
o r  m ore i n  d e p th )  1 > 857, 31+8

T o t a l  re m a in in g  r e s e r v e s  2 , 9 9 8 , 6 8 7 * *

*  A l l  H e r r in  (N o . 6) C o a l .
* *  Of t h i s  t o t a l ,  621,565 th o u s a n d s  o f  t o n s  a r e  i n  t h e  H a r r is b u r g  (N o . 5 ) 

C o a l ,  m o s t ly  a s  w e a k ly  i n d i c a t e d  r e s e r v e s .  The re m a in d e r  i s  i n  th e  
H e r r in  (N o . 6) C o a l .
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Petroleum

Crude Oil

Crude o il  has been found in sev era l  f ie ld s  throughout the county (pi. 5) 
in the G alena Group, Cypress Sandstone, and lim estone re e fs  o f  the Silurian 
System (fig. 4 and table  6 ) .  W e l ls  are cu stom arily  situated  in areas  where the 
land h a s  other u s e s ,  e s p e c ia l ly  on croplands where small trac ts  of a farm field 
are s e t  as id e  for pumps and c o l le c t in g  ta n k s .

When crude o i l  i s  produced, brine (water contain ing a con sid erab le  pro­
portion of d isso lved  sa lts )  is  generally  a ls o  produced (M eents e t  a l . ,  1952 ) .  If  
the volume of  brine is  appreciable ,  it  is  u sually  pumped back  into a d isp osa l  
w ell (see pag es  3 0 -3 1 )  that returns the brine to the o il-producing strata  or other 
porous rock .  When brine d isp osa l  is  carried out according to accep ted  p ra c t ic e s ,  
no damage is  done to the land surface or to ground-water su p p lies .

Future production may be found in lim estone re e fs  beneath the ea s te rn  part 
o f  the county . Each such area of production is  not l ik e ly  to be large but could 
contain  from one million to sev eral million barre ls  o f  recoverab le  crude o i l .

Natural G as and G as  Storage

Natural gas has  been produced from the C y p re ss ,  Yankeetown, and Aux 
V ases Sandstones and from lim estone reefs  in the Silurian System (fig. 4 and table  
7) from reservoirs  distributed throughout the county (pi. 5 ) .  G as w ells  require 
about the same amount o f  land as o il w ells  and ca n  a ls o  be situated  on land shared 
for certa in  other u s e s .

The porous rock from which natural gas is  produced c a n  be used to store 
both natural and synthetic  gas fu e ls .  G as is  stored by pumping it  back  down to 
su itab le  s tra ta .  Precautions are taken  to store the g as  at about the same p res­
sure as  that which orig inally  ex is te d  in the reserv o ir .  O bservation  w e l ls ,  lo ­
cated  above each  storage p ro jec t ,  d e tec t  leak ag e  before damage to the surface 
environment can re su lt .  Proper engineering p ra c t ic e s  have prevented gas le a k ­
age from underground g a s -s to ra g e  s i te s  from being a problem in S t .  C la ir  County.

Sign ificant data on re se rv e s  o f  natural gas and a v a ilab le  g a s -s to r a g e  pro­
j e c t s  are found in tab le  7 .  Future d isc o v e r ie s  o f  natural g as  are not l ik e ly  to lead 
to big commerical r e s e rv e s ,  but the porous rocks from which the gas  com es could 
serve w ell as  g a s -s to ra g e  p ro jec ts  b e c a u se  of their nearness  to the metropolitan 
S t .  Louis a re a .  Storing gas underground rather than on the surface in huge tanks 
makes the land surface a v a ilab le  for other u s e s .

W ater

W ater is  a re la t iv e ly  s c a r c e  commodity throughout most o f  S t .  C la ir  County. 
Only in the M iss is s ip p i  River floodplain are large q u an tit ies  o f  both surface and 
ground water readily  a v a i la b le .  Throughout much of the county maximum use must 
be made of both surface and ground w ater.  Ground-water development in the area 
is  often restr ic ted  by the presence o f  highly mineralized water at re la t iv e ly  s h a l ­
low depths. Saline water is  frequently encountered at depths of 500 feet  or l e s s  
in much o f  the county.
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TABLE 6 -  OIL FIELDS IN ST . CLAIR COUNTY, ILLIN O IS

Name L o c a t i o n

B e d ro c k  
s o u r c e  

( s e e  f i g .  L)
D epth
( f t )

N o. o f  
w e l l s

D is c o v ­
e r y  d a te P r o d u c t io n

Dupo T . I N . ,  R.  1 0  W. G a le n a  Group 700 3 2 1 1928 S e v e r a l  h u n d re d  
b t> ls  /m onth

F r e e b u rg T . 1 , 2  S . , R . 7 W. C y p re s s  S s . 380 2 (n o n ­
p ro d u c in g )

1 9 5 5 0

M a r is s a
W est

T . 3 S . , R . 7 W. C y p re ss  S s . 2 1 5 3 1962 N e g l i g i b l e

T ild e n
N o rth

T . 3 S . , R . 5 , 6  W. S i l u r i a n  S y s te m ;  
r e e f

20 lU lL 1968 1+37 b b l s /d a y
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TABLE 7  -  NATURAL GAS RESERVOIRS IN S T . CLAIR COUNTY, IL L IN O IS

Name L o c a t i o n

B e d ro c k  
s o u r c e  

( s e e  f i g .  1+)
D epth
( f t )

D is c o v ­
e r y  d a te Rem arks

F r e e b u r g * T . 1 , 2  S . , R . 7 W. C y p re ss  S s . 3 5 0 1 9 5 6 71 w e l l s  a r e  o p e r a t e d ;  
1969 m ax. s t o r a g e  6 6 3 2  
m i l l i o n  c u b ic  f e e t

New A th en s T . 2  S . ,  R . 7 W. C y p re s s  S s . 2 5 0 1 9 6 1 1+ n o n -p r o d u c in g  w e l l s  
a t  p r e s e n t

S t .  L ib o r y 1’ T . 1  S . , R . 6 W. C y p re s s  S s .  
Y an keetow n  S s . 
Aux V a se s  S s . 
S i l u r i a n  

S y s te m ; r e e f

622
7 5 ^
8 2 5

1 8 0 0

1961+ A bout 1 2  n o n -p r o d u c in g  
w e l l s  fro m  a l l  u n i t s

M a r is s a
W est*

T . 3 S . , R . 7  W. C y p re s s  S s . 21+1 I 960 6 w e l l s  d r i l l e d ,  o f  w hich  
1+ a r e  ab an d on ed  and 2 a r e  
n o n -p r o d u c in g  a t  p r e s e n t

T i ld e n  
N o rth *

T . 3 S . ,  R . 5 , 6  W. C y p re ss  S s . 780 1 9 6 1 1+5 w e l l s  a r e  o p e r a t e d ;  
1969 m ax. s t o r a g e  3 0 9 5  
m i l l i o n  c u b ic  f e e t

* N a t u r a l - g a s  s t o r a g e  p r o j e c t .  
+N o n -p ro d u c in g  n a t u r a l - g a s  r e s e r v o i r .
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Surface W ater

M ost communities in the w estern  part of  the county use  water from the 
M is s is s ip p i  River for municipal supplies (supplied by the East S t .  Louis and In- 
terurban W ater Company). Communities in the eas tern  part o f  the county use both 
ground water and surface water (E a s t -W e st  Gateway Coordinating C ouncil,  1968).

The I l l in o is  State  W ater Survey has investigated  potentia l reservoir  s i te s  
in so u th -c e n tra l  I l l in o is  (Dawes and Terstriep , 1 9 6 6 ) .  S i tes  se le c te d  in St .  Clair 
County as  a resu lt  of th is  study are shown on plate 6 .  Su rface-w ater  reservoirs  
in a reas  o f  re la t iv e ly  gentle  topography may be s u b je c t  to rapid s i l ta t io n  and e x ­
te n s iv e  m ud-flat developm ent. D esp ite  th e se  problems, surface reservoirs  will 
undoubtedly play a role in the future water resource development of eastern  St.
C la ir  County.

Ground W ater

E x ce l le n t  w ater-y ie ld in g  sand and gravel d ep osits  are present in the M is ­
s is s ip p i  River f loodplain . T hese  aquifer m ateria ls  are generally  present below 
a depth o f  approximately 50 f e e t .  C onsiderable  in tere s t  in the water resou rces  
and the re lated  geology o f  the county has developed over the years b e c a u se  of 
the large qu antities  o f  ground water pumped for industrial u s e .  R elative ly  recent 
pu blications by the I l l in o is  Sta te  W ater Survey and the I l l in o is  State G eo log ica l 
Survey (Schicht,  1965 ; Bergstrom and W alker, 1956) treat the ground-water re ­
sou rces  and related  geology of the area in con sid erab le  d e ta i l .  Both reports sug­
g e s t  that continued development is  p o s s ib le  for a number o f  y e a rs .  Pumpage v a l­
ues for lo c a t io n s  in the M is s is s ip p i  River floodplain and elsew here  in the county 
are shown on plate 6 .

That part o f  the M is s is s ip p i  River floodplain re la t iv e ly  near the river 
(coded G - l ,  p i .  6) is  particularly  su itab le  for the .development o f  h ig h -ca p a c ity  
w e l ls .  U nconsolidated  d ep o sits  range in th ic k n e ss  from 60 to a l i t t le  more than 
120 fe e t  (Bergstrom and W alker, 1956 ; se e  p i.  2) .  Conditions are favorable in 
most areas  along the river for ground-water recharge from the river.  The proba­
b i l i ty  o f  developing a sand and gravel w ell cap ab le  of producing 500 gallons per 
minute or more in th is  area is  considered  to be h igh .

That part o f  the f loodplain near the b a s e  o f  the bluff (coded G -2) is  le s s  
favorable for the development o f  h ig h -c a p a c i ty  w ells  than is  that part near the 
river.  The sand and gravel dep osits  near the bluff are thinner than those near 
the river and are somewhat d iscon tin u ou s.  The probability  is  high that a well 
w ill  produce s l ig htly  more than 20 g a llon s  per minute, but much larger yields 
are l e s s  l ik e ly .

Aquifers in the area coded G -3  c o n s is t  primarily o f  sand and gravel de­
p o sits  in the K ask ask ia  River f loodplain . Little  information is  av a i lab le  about 
the th ic k n e s s ,  texture, and continuity  o f  th e se  aquifer u n its .  The unconsolidated 
m ateria ls  found in the  v a l ley  a tta in  maximum t h ic k n e s s e s  of  ju s t  over 100 feet  (pi. 2). 
It appears that low y ie ld s  are obta inab le  throughout much of the area, but the 
probability  o f  developing a w ell  y ield ing  100 gallons per minute or more is  only 
fa ir .  S i te s  where h ig h -c a p a c i ty  w ells  could be developed could probably be 
found, but only through an e x te n s iv e  exploration program.

W e lls  in the area coded Y-2 are varied in their productivity. Yields of 
more than 20 g a llon s  per minute for u nconsolidated  m aterials  in this area are 
re la t iv e ly  rare .  There is  only a fair  probability  o f  developing a well with a larger 
c a p a c i ty .  The b e s t  y ie ld s  are obtained from the v a l le y - f i l l  d ep osits  a sso c ia te d  
with S i lv er  C reek .  W e l ls  in S ilver  Creek v a l ley  f i l l  cap ab le  o f  producing 100 g a l­
lons per minute have been  developed at Lebanon and M ascou tah .
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The part of S t .  C la ir  County where lim estone bedrock is  present near or at 
the land surface h as  been  coded R - l .  Much o f  th is  region is ch aracte r ized  by 
sinkholes  resulting  from solution o f  lim estone (karst topography). W ells  tapping 
su rfic ia l  d eposits  in this  area are re la t iv e ly  unproductive b e c a u s e  unconsolidated  
m aterials are thin and sand or gravel d ep osits  are g enerally  a b se n t .  W e l ls  tap­
ping bedrock units are extrem ely  varied in productivity b e c a u s e  water is  lo c a liz ed  
in f is s u re s  in the l im esto n e .  The number o f  w ater-bearing  f is s u re s  encountered 
by the drill hole largely  determines the amount o f  water that can  be pumped.
Surface topography is a lso  important in th is  area b e c a u se  w ater-bearing  f is su re s  
are drained by nearby low a r e a s .

The remainder of the county has been  coded R -2 .  Even m o d era te -ca p a c ity  
w ells  are rare in th is  region e x c e p t  in the area around B e l le v i l le ,  where y ie ld s  
o f  50 gallons per minute are sometimes obtained from w ells  tapping bedrock units 
approximately 500 fee t  deep. Throughout the re s t  o f  the area w ells  in bedrock 
are usually  shallower (ranging from 80 to 200 feet) and produce l e s s  than 20 g a l ­
lons per minute. The upland su rfic ia l  d ep o s its  are g enera lly  unproductive, seldom 
yielding more than 5 gallons per minute.

Quality of  Ground W a te r . — All ground water con ta in s  some d isso lv ed  min­
e ra ls ,  often in greater quantity than in su rface  w ater.  The kinds of d isso lv ed  min­
era ls  p resent and their concentra tion  depend on the g eo lo g ic  environment, ground- 
water movement, and the source o f  the ground water (such as  precip itation  or 
river w ater).  Man has impaired the quality  o f  the ground w ater in some a r e a s .

Ground-water quality  v ar ies  widely in S t .  C la ir  County, as  shown by the 
partial an a ly se s  disp layed on plate  6 .  Probably the most s ig n if ica n t  fac tor  in ­
fluencing ground-water quality in th is  county is  depth. Sa line  water is  usually  
encountered at a depth of 500 fe e t  or l e s s  on the upland and at s l ig htly  shallow er 
depths on the M is s is s ip p i  River f loodplain (Bowman, 1 9 0 7 ) .  D eeper drilling w ill 
encounter water containing extrem ely  high d isso lv ed -m in e ra l  co n c en tra t io n s .  
Regional data su gg est  that to ta l d isso lv ed -m in e ra l  con cen tra t ion s  range from 5 0 , 0 0 0  
to 80, 000 parts per million in the bedrock units in S t .  C la ir  County belonging to 
the Devonian and Silurian System s (fig. 4) (M eents e t  a l . ,  1 9 5 2 ) .  These rocks 
generally  l ie  about 2, 000 fe e t  below  land su rface  in the county but may l ie  only 
1 , 0 0 0  fee t  or so beneath the southern part o f  the M is s is s ip p i  River f loodplain .

Within the re la t iv e ly  shallow  zone o f  potable water, co n sid erab le  varia­
tion in water quality  may occur both la te ra l ly  and v e r t ic a l ly .  W ater obtained 
from su rfic ia l  dep osits  is  u sually  of  s l ig h t ly  b etter  quality  than water from bed­
ro ck .  Water from bedrock is  u su ally  "o lder"  in the s e n s e  that it  h as  been  under­
ground for a longer time than water in the su rfic ia l  d e p o s i ts .  W ater from bedrock 
has therefore had time to more nearly  reach ch e m ica l  equilibrium with its  g eo lo g ic  
environment. An exception  to th is  general rule o ccu rs  in the karst region of w e s t­
ern S t .  C la ir  County, where water moves through f is su re s  too rapidly to ach iev e  
ch em ica l equilibrium.

G reater variations in water qu ality  can  be exp ected  within short la tera l  
d is ta n c e s  in the unconsolidated d ep osits  than would normally be found within 
sim ilar d is ta n c e s  in a bedrock aquifer.  W ithin the u nconsolidated  aqu ifers ,  in­
troduction of man-made pollution, the p re sen c e  o f  organic d ep o s its ,  and e n cro ach ­
ment o f  sa l in e  ground water from the bedrock tend to in fluence and g enera lly  im­
pair the quality of the water.

ECONOMIC ROLE OF MINERAL RESOURCES

The production of minerals has  played an important econom ic role in St .
C lair  County s in ce  the ear ly  1830 's ,  when c o a l  was produced near B e l le v i l le .
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The f irs t  railroad in I l l in o is  was built to haul c o a l  from the b luffs  in S t .  Clair 
County to the shore of the M is s i s s ip p i  River opposite  S t .  Louis (Risser and Ma­
jo r ,  19 6 8 ) .

In 1969 , the mineral output o f  S t .  C la ir  County co n s is te d  of  c o a l ,  stone, 
sand, crude o i l ,  and c la y  products having an estim ated  value of $ 3 0 . 8  million 
(Busch, 1 9 7 1 a ) .  Of th is ,  about $25 m illion w as in c o a l  (Busch, 1971b),  $ 4 . 9  
million in stone (unpublished record s ,  111. S tate  G e o l .  Survey), and the remainder 
in other mineral products (Busch, 1971b) .

Total employment in a l l  mining in the county in 1969 was reported at 723 
p ersons, with a payroll estim ated  at $ 7 . 0  million (U. S .  Bureau of the C ensus , 
1970 ) .

Coal

S t .  C la ir  County ranked fourth among the cou n ties  of I l l in o is  as  a pro­
ducer o f  c o a l  in 1 9 6 9 .  S ince  1882,  when continuous records of production were 
begun, the county h as  produced a cumulative to ta l of  302 million tons of c o a l .
O f the 1969 c o a l  production of 5 . 8  m illion ton s ,  5 . 3  million ton s ,  or 91 percent, 
cam e from strip-m ining operations (Busch, 1971b) .  In the surface mining of co a l ,  
more than 1 2 , 0 0 0  a cre s  o f  land have been  a ffec ted  (Filer, 1971) .

D esp ite  the re la t iv e ly  steady  lev el  of  c o a l  production ( 5 . 3  million tons in 
1959 compared to 5 . 8  million tons in 1969; se e  tab le  4 ) ,  improvements in technol­
ogy and equipment have resulted  in a reduction o f  the number of mine em ployees 
from 922 in 1959 (State o f  111. D ept, of  M ines and M in era ls ,  1960) to 492 in 1969 
(State of 111. D ept, of  M ines and M in era ls ,  19 7 0 ) .  The c o a l  mining payroll in 
1969 was estim ated  at about $ 5 . 2 4  million (based on figures from State  of  111. 
D ept, of M ines and M in era ls ,  1970 , and from correspondence from 111. Bureau 
o f  Employment Secu rity ,  Springfield, 111., April 14, 197 0 ) .

Stone

During the p ast  d ecad e ,  S t .  C la ir  County has annually  produced an average 
of  2 . 3  million tons of  s tone , worth some $ 3 . 7  m illion (unpublished records, 111. 
Sta te  G e o l .  Survey). Employment in 1969 was reported at 147 men and the e s t i ­
mated payroll at $ 9 3 6 ,  000 (U. S .  Bureau o f  the C e n su s ,  19 7 0 ) .

Other M ineral R esources

In addition to the production of c o a l  and stone , the production of sand and 
gravel and of c la y  products a ls o  contribu tes  d irec t ly  to employment and income in 
the a re a .

P ro ject ion s

P ro ject ion s  by the U .  S .  Bureau of  M ines ind icate  a growth of 51 percent to 
85 percent in the United S ta te s  consumption o f  c o a l  betw een 1968 and 1985 (U. S .  
Bureau o f  M in es ,  19 6 9 ) .  For the longer range betw een 1968 and the year 2000 , 
the Bureau h as  predicted that the demand for c o a l  w ill in c re a s e  between 87 and
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497 percent (U. S .  Bureau o f  M ines, 19 7 0 ) .  The varia tions  in the demand pro­
je c t io n s  are contingent upon the long-term  com petitive posit ion  of  c o a l ,  which, 
in turn, w ill be influenced by the sta tu s  o f  the technology  of c o a l  g a s i f ic a t io n  
and l iqu efact ion  and the growth of nuclear power. The share of to ta l c o a l  demanded 
by the u t i l i t ie s  for the generation o f  e le c t r i c i ty  in the year 2000 has been  predic t­
ed to range from a low o f  5 7 percent to a high of 93 p ercen t.  The low figure a s ­
sumes that by the year 2000 a s iz a b le  amount of c o a l  w ill be going to c o a l  g a s i ­
f ic a t io n  and liqu efact ion  p lan ts .

S t .  C la ir  County should be in a good p osit ion  to ben e fi t  from th is  predicted 
large in c re a s e  in demand b e c a u se  of  its  s ig n if ica n t  re s e r v e s ,  its  lo c a t io n  near 
a major metropolitan area, and it s  a c c e s s  to cheap  water transportation on the 
M is s is s ip p i  River, which w ill be improved by the com pletion of ca n a l iz a t io n  of 
the K askask ia  River. However, i f  an econom ic method of flue g as  d esulfurization  
cannot be developed, air pollution regulations controlling  sulfur oxide em iss ion s  
may elim inate most o f  the market for S t .  C la ir  County c o a ls  by the u t i l i t ie s .
Over the longer term, it seem s l ik e ly  that the market for th is  c o a l  with the g re a te s t  
potential growth is  in g a s if ic a t io n  and/or l iq u efa ct io n .

United S ta te s  consumption of stone is  p ro jected  to in c re a s e  by 56 percent 
from 1968 to 1985 .  Should St .  C la ir  County production share fu lly  in th is  pro­
je c te d  growth, an in c re a s e  from the present 3 million tons to 4 . 8  m illion tons 
would o ccu r .  A large temporary in c re a s e  may occur in the next 2 to 3 years  if  
a s i te  in the S t .  C la ir  County area is  se le c te d  for the G reater S t .  Louis Airport 
now under study.

OTHER RESOURCES

In addition to supplying information about re sou rces  that are commonly in 
the domain o f  g eo lo g ica l  e x p e r t ise ,  g e o lo g is ts  ca n  help other s p e c i a l i s t s  solve 
problems concerning the use of land re so u rc e s  for farming, grazing, recreation ,  
nature p reserv es ,  and the study o f  h is to r ic  and p reh istor ic  s i t e s .  S t .  C la ir  County 
has many of th ese  re s o u rc e s ,  which deserve con sid era t io n  in the planning p r o c e s s .  
Among others ,  the following a g e n c ie s  and in st itu t ion s  ca n  provide useful infor­
mation on th e se  re s o u rc e s .

Agency or Institution Resource

U. S .  Department o f  Agriculture So i ls
Soil C onservation Service  
Edwardsville O ffice

U niversity  o f  I l l in o is  
Urbana Campus

Southern I l l in o is  U niversity  
Edwardsville Campus

Il l in o is  S tate  Natural History Survey 
Urbana

Il l in o is  Department o f  Conservation 
Springfield

A rcheological s i te s ;
farming and grazing land

G eneral

Nature preserves

A rcheological and h is to r ic  s i te s ;  
nature p reserv es ;  recreation
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I l l in o is  Department o f  Public Works Recreation
and Buildings, D iv is ion  o f  W aterways 
Springfield

Il l in o is  S tate  Museum A rcheological and h is toric  s i te s
Springfield

GEOLOGIC CONDITIONS AFFECTING CONSTRUCTION

In most of S t .  C lair  County g eo lo g ic  conditions are su itab le  for normal 
types o f  co n stru c t io n .  In a few are as  there are l im itations that have posed prob­
lem s,  but they are rarely  severe  enough to preclude development of  a con stru c­
tion p ro je c t .  The engineering c h a r a c te r i s t ic s  of each  region shown on plate 7 
are outlined in the explanation  accompanying the map and are d isc u sse d  below 
under region h ead in gs .

Only the broad a s p e c t s  of the g eo log ic  factors  that influence engineering 
p ro je c ts  in each  region in S t .  C la ir  County are d is c u s s e d  in the following para­
graphs. It is  exp e cted  that th is  d is c u s s io n  w ill serve as  a guide to the kinds 
o f  g eo lo g ic -e n g in e er in g  problems that may a r ise  from disturbance o f  n a tu re 's  
equilibrium by co n stru c t io n .  In a given p ro jec t  deta iled  information must be de­
veloped for the s i t e .  The engineering  c h a r a c te r i s t ic s  o f  the g eo log ic  m aterials 
o f  S t .  C lair  County will be more fully  known and understood as  more deta iled  in­
formation becom es a v a i la b le .

Upland Till  Plain

Streams in upland lo e s s  d ep o s its  develop s te e p -s id e d  v a l ley s  (coded G-2B 
on pi. 7 ) .  In some areas  the bottoms of th e se  v a l ley s  l ie  in the underlying t i l l .  
L o ess  b lu ffs ,  20 or more fe e t  h igh, stand as nearly  v e r t ica l  w a l ls .  The most 
important factors  determining the strength and s ta b il i ty  o f  the lo e s s  deposits  are 
(1) cem entation  of the grains with sm all amounts o f  d a y  and lime, (2) water con­
tent, and (3) rate  of movement of  the w ater through the d ep o s its  . The s i l t  
d ep o s its  have a uniform p art ic le  s iz e  with more than 80 percent s i l t - s i z e  part ic les  
(table 8 ) .  The small amounts o f  cem enting material help develop high strengths 
in  dry lo e s s  and, in co n tra s t ,  provide l i t t le  or no strength as the material becomes 
saturated with w ater. The fine and uniform part ic le  s iz e  of  the lo e s s  makes it 
porous with very sm all pore op en in gs .  Sediments with more than 30 percent c la y -  
s iz e  p a r t ic le s  tend to be nearly  im perm eable. The strong cap il la ry  action in the 
l o e s s  d ep o sits  a f fe c t s  the rate of  water in filtration  as  w ell  as the rate of water 
drainage. W ater con ten ts  o f  the lo e s s  d ep o s its  vary with the amount o f  rainfall 
and the p re sen ce  o f  nearby su rface  w a te rs .

L o ess  is  e a s i ly  e x c a v a te d ,  but cu ts  and ex c a v a tio n s  may require a long 
time to drain in order to develop and m aintain s tab le  s lo p e s .  Protective measures 
to prevent slumping may be required in some e x c a v a t io n s .  Surface runoff water 
tends to gully unprotected s lo p e s .  W et weather may weaken the lo e s s  and cau se  
con stru ction  d elays until working areas  dry out.

Accumulation of frost i s  dependent upon w ater movement as  w ell a s  upon 
belo w -freez in g  tem peratu res .  S i l t s  tend to conduct water to the freezing z o n es .  
Therefore, f ine-g ra ined , w ater-logg ed  s i l t s  are  more su sce p t ib le  to frost action 
than are c la y e y  or very co a rs e  d e p o s i t s .  Damage to s lab  homes and roads from



TABLE 8 -  ENGINEERING PROPERTIES OF SELECTED SURFICIAL DEPOSITS FROM S T . CLAIR COUNTY, ILL IN O IS* 
(Numbers in  p a r e n th e s e s  i n d ic a t e  number o f  sam p les ru n )

P a r t i c l e - s i z e
a n a l y s i s N a t u r a l

m o is tu r e
c o n te n t

(50

P r o c t o r  d e n s i t y

D e s c r i p t i o n
sa n d
( * )

s i l t
(50

c l a y
(50

maximum d ry  
d e n s i t y  ( l b / f t  )

optim um  w a te r  
c o n te n t  (%)

P o t e n t i a l  volum e  
c h a n g e +

S i l t s 2 81 1 7  ( 5 0 ) 2 7 . 2  ( U5) 1 0 8 .5 1 7 . 2 ( 5 ) 2 . h - m a r g i n a l  ( U)

C la y e y  s i l t s 8 6 3 2 9  ( 7 )
—

. llU.U lb.9 ( 7 ) —

Sandy t i l l 39 Uo 2 1  ( 6 ) — 125.0 1 2 . 5 (H) 0 . 3  - n o n c r i t i c a l  ( 1 )

S i l t y  t i l l 2 7 h2 3 2  ( l U) 1 2 0 .2 1 1 . 1 ( 6 ) 0 .U  - n o n c r i t i c a l  (U )

* T e s te d  b y  P a u l  B . 
tMaximum p o s s i b l e

D u M o n telle  and P e t e r  T a rk o y .  
volum e ch a n g e  fro m  c h a n g in g  m o is tu r e  c o n d i t i o n s .
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fro st  heaving in s i l t s  can  be minimized by proper d e s ig n .  Compared to s i l ts ,  most 
c o a r s e  m ateria ls  are w ell  drained b e c a u s e  they  have larger sp a c e s  between parti­
c l e s  and do not develop high cap il la ry  f o r c e s .

C lays are not uniformly distributed in the s i l t s  but rather are in z o n e s .
Some of  the c la y e y  s i l t s  have as  much as  29 percent c l a y - s i z e  p art ic le s  (table 8) .  
Although most of th e s e  c la y e y  zones are a s s o c ia te d  with d ep ress ion s ,  the c la y  
may a ls o  be found at depth a s s o c ia te d  with an older, buried su rfa c e .  Some of 
the c la y  m inerals in th e se  c la y e y  zones shrink when they are dried and swell 
when they are w etted . In some are as  shrinking and sw elling  may c a u s e  damage 
to poorly designed s tru c tu res .  The sw elling  potentia l  of the s i l t  samples tested  
showed a marginal volume change (table 8 ) .  As with problems a s s o c ia te d  with 
frost  heaving, proper design  ca n  minimize the p o s s ib i l i ty  o f  damages cau sed  by 
the shrinking and sw elling  of  c l a y s .

In a reas  of thick lo e s s  some public buildings and private homes have e x ­
perienced severe  crack ing  o f  foundations and w a l ls .  In some in s ta n ce s  this  dam­
age has been  attributed to failure ca u sed  by a s ig n if ica n t  in c re a s e  in moisture 
content within the lo e s s  d e p o s i ts .  In other in s ta n c e s  the damage has been 
attributed to su b sid en ce  over a re a s  o f  m ined-out c o a l .

T i ll  or bedrock underlying the th ick  d ep osits  of s i l t  h as  high bearing 
strengths su itab le  for the con stru ction  o f  most p r o je c ts .  In some areas  the de­
p o s its  beneath  the s i l t  are too deep to be o f  use  in supporting foundations.

P a r t i c l e - s iz e  a n a ly s e s  of  sam ples from S t .  C lair  County (table 7) indi­
c a te  that the t i l l  units, which have an equal d istribution of sand -,  s i l t - ,  and 
c l a y - s i z e  p a r t ic le s ,  can  be compacted b etter  than l o e s s e s  and c la y e y  s i l t s ,  which 
c o n s is t  primarily of s i l t -  and c l a y - s i z e  p a r t ic le s .  The natural moisture contents 
of  the t i l l  units w ere not determ ined.

Ridges (Sand and Till)

The upland d ep osits  in the ridges o f  sand and t i l l  (coded G - l  and G-2A) 
are e a s i ly  e x c a v a te d  and are g enera lly  w ell  drained, resu lting  in dry conditions 
in the e x c a v a t io n s .  In p la c e s ,  slumping and creep  may o ccu r  on steep  s lo p e s .
T ill ,  sand and g ravel ,  or bedrock having high bearing strengths are generally 
present below  the su rface  covering o f  l o e s s .  Erosion may occu r u nless  s lopes are 
protected by proper d esign  and treatm ent. Open or c lo se d  depressions on the up­
per parts o f  the ridges may be poorly drained and su sce p t ib le  to the previously 
d is c u s s e d  problems a s s o c ia te d  with c la y e y  sed im ents .

Karst

Parts of  the upland areas  (coded Y-2B) are s ta b le  and are already occupied 
by farms or com m unities .  The uplands are w ell drained, and bedrock beneath sur-  
f i c ia l  d ep osits  provides adequate foundation support for most construction p ro jects ,  
An in v e st ig a t io n  program for heavy con stru ction  might revea l cavernous limestone 
that would require treatm ent to insure s ta b i l i ty .

The lowland areas  (coded Y-2A) are l e s s  s ta b le  and are used principally 
for agricu ltu re .  D ep re ss io n s  in the lan d scap e  resulting  from solution c a v it ie s  and 
f is s u re s  part ia lly  f i l led  with c la y e y  m ateria ls  may present the most serious prob­
lems to co n stru c t io n .  Periodic f luctuation of  the ra infa ll  and ground-water le v e ls  
may lead to ponding of  su rface  water and movement o f  debris downward into bed­
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rock f is s u re s  and c a v e rn s .  The w ater-logg ed , f in e-g ra in ed  m ateria ls  may lo c a l ly  
be s u b je c t  to frost heaving during the w inter. In p la c e s  the u nconsolidated  s e d i­
ments developed from the weathering of  the lim estone beds c o n s i s t  in part o f  c la y s  
that shrink and sw ell as the ground-water conditions vary . Damage ca n  be pre­
vented by proper d esig n .

E xcavations for b ase m en ts ,  sew erage l in e s ,  p ip e l in e s ,  highway c u ts ,  or 
other in s ta l la t io n s  constructed below su rface  grade may encounter shallow  bed­
ro ck .  Bedrock aquifers exposed during th e se  kinds o f  con stru ction  p ro jec ts  may 
become contaminated with pollutants entering through open c r a c k s  and c r e v i c e s .
If  the aquifers are encountered in co n stru ction ,  the bedrock should be sea led  to 
prevent pollution.

Narrow Valleys and Valley  W alls

Periodic flooding may occu r in some parts of  the v a l le y s  (coded G - 3 ,  Y-1A, 
and Y-2A). In p la c e s ,  shrinking and sw elling due to ch an g es  o f  the water co n ­
tent of c la y e y  deposits  may ca u se  damage to unprotected s tru c tu res .

The thin cover of su rf ic ia l  d ep osits  in some areas  may lim it the q u an tit ies  
o f  su itab le  borrow material ava i lab le  to con stru c t  large em bankm ents. The s h a l­
low bedrock in parts o f  th e se  areas  provides high bearing strength for support o f  
alm ost any type of structure. As in the area o f  karst  topography, ex c a v a tio n  may 
unexpectedly  encounter bedrock. If  aquifers are exposed  during con stru ction ,  it 
may be n e c e s s a r y  to s e a l  the beds to prevent contam inating m ateria ls  from entering 
the aquifers and polluting lo c a l  water su p p lie s .

Strip M ines

Spoil p iles  in the strip mines (coded Y-1B) c o n s i s t  primarily o f  a variety  
o f  mixed m aterials  dumped in regular r id g e s .  In many c a s e s ,  c o a rse  bedrock 
m aterials  were deposited at the bottom o f  the ridges and the f iner su r f ic ia l  ma­
te r ia ls  were deposited on the top of  th e se  r id g e s .  An in c re a s e  in depths reached 
in mining generally  has  resu lted  in in c re a s e d  heights  o f  the spoil p i le s .

Various methods to improve the s ta b i l i ty  o f  the s lop es  are being tr ied .
These methods include changing procedures o f  dumping, bulldozing the tops from 
the p i les  and f i l l ing  the " v 1 s "  betw een r idg es,  planting o f  the s lo p e s ,  and b u ll­
dozing and grading the surface to restore it to a gentle  topography. The amount 
o f  redistribution o f  the m ateria ls  depends on plans for su bsequ ent use of the land.

Large p ie c e s  o f  bedrock are encountered in the p i le s .  A knowledge of the 
geology of the overburden above the mined-out c o a l  and the methods by which 
the overburden has been removed may help in anticipating  the p resen ce  of large 
p ie c e s  o f  bedrock.

The m aterials  in th e se  p i le s  have been  su b je c ted  only to com paction loads 
o f  their own weight and therefore they may be expected  to ad ju st  to any additional 
loading. Because of the manner in which the m ateria ls  in the p iles  were deposited , 
some m ateria ls  may become compacted, cau sin g  the su rface  o f  the p i le s  to s e t t l e .  
Some s ta b il iz a t io n  of the deposits  probably o ccu rs  during a period of years  after 
deposition, and th is  p ro cess  may prove to be an important consid erat ion  in s e ­
lect ing  building s i t e s .

In general,  the su rfaces  o f  the spoil  p i le s  are w ell  drained. B ecau se  the 
spoil m aterials  are porous, they allow water to r ise  quickly  within the p i le s .
The in crease  in water content lowers the sh ear  strength of the m ateria ls  and s e t t l e ­
ment of m ateria ls  may take p la c e .
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Broad Floodplains

The floodplain regions as  shown on plate 1 are limited to the v a l ley  bot­
toms having widths o f  a mile or more. Parts o f  the lowland areas  along a ll  main 
stream s l e s s  than 1 mile wide may a lso  have some o f  the engineering ch aracter­
i s t i c s  described  for broader f lo o d p la in s .

The floodplain areas  (coded Y-3 on pi. 7) have a very gentle  slope with 
l i t t le  or no r e l i e f .  The m ateria ls  are e a s i ly  ex c a v a te d ,  and su itab le  borrow ma­
te r ia l  is  a v a i la b le  nearby for most constru ction  p r o je c ts .

The v a l ley  d ep osits  are lo o se ly  c o n so l id a te d .  The shear strength of the 
sedim ents is  g enerally  low b e c a u s e  their water content is  h igh. Excavations for 
b a se m en ts ,  sew erage l in e s ,  and other underground in s ta l la t io n s  may require pro­
te c t iv e  structures to prevent ca v in g .  During periods o f  heavy ra in fa l l ,  parts of 
the floodplain areas  may be f looded. Levees  have been  constructed  to control 
surface water, but during tim es o f  high water le v e ls  ground-water pressures  may 
in c re a s e  within the protected a r e a s .  E xcavations in th e se  areas  could result in 
sand b o ils  or qu ick san d .

Parts o f  the floodplains c o n s is t  o f  co m p ress ib le  organic d ep osits  that may 
allow  settlem ent o f  m aterial under loading. C lay ey  d eposits  made up in part of 
c la y s  that shrink and sw ell  with ch an g es  in water content may be present in p la c e s .  
Sediments near the surface that contain  water are common in parts of the floodplains 
and are su b je c t  to troublesom e frost h eav in g .

Underground M ined-Out Areas

Underground m ined-out a reas  are widely distributed throughout most of  
S t .  C lair  County (p is .  5 and 7 ) .

T h e ore t ica l ly ,  any void sp ace  beneath the surface of  the ground is  a po­
te n tia l  area o f  su b sid en ce  of the s u r fa c e .  H is to r ica l ly ,  few immediate su bsidence 
problems d irect ly  attributed to mining have occurred in S t .  C la ir  County. Some 
e v id en c e ,  however, does in d icate  that long-term  su bsid en ce  may have occurred 
in some a r e a s .  All a re as  shown as  underground mined-out areas  should be con­
sidered and investigated  on an individual b a s i s .

GEOLOGIC CONDITIONS AFFECTING WASTE DISPOSAL

W a s t e - d is p o s a l  s i t e s  should be s ituated  where they w ill do the le a s t  harm 
to the environment. Broad evalu ation s  have been made of the geolog ic  factors in 
I l l in o is  that re la te  to w aste  d isp o sa l ,  both for in je c t io n  of  liquid w aste s  into deep 
w el ls  (Bergstrom, 1 968a ,  b) and for landfil ling  of pu trescib le  solid w astes  (Cart­
wright and Sherman, 19 6 9 ) .

D isp o sa l  o f  Liquid W a s te s  into Deep W e lls

M unicipal governments and planning a g e n c ie s  are rarely involved in deep- 
w ell  d isp o sa l  p ro je c ts ;  regulatory powers and most industry-government in terac­
t ions are at the s ta te  le v e l .  D e e p -w e l l  d isp o sa l  is  sometimes undertaken when 
hydrogeologic conditions are su itab le  and when it i s  inconvenient to use present 
technology  to treat  w aste  w a te rs .  W aste  must be stored in a p lace  from which
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there is  l i t t le  likelihood that it  will return to ma n ' s  environment. D isp o sa l  hori­
zons must be located  where w a ste s  cannot contam inate potable water, econom ic 
m inerals ,  c ru d e-o il  and na tu ra l-g as  re serv o irs ,  or g a s -s t o r a g e  p ro jec t  areas (see 
p. 19).

Bergstrom (1968b) divided the s ta te  into five regions on the b a s is  of their 
fe a s ib i l i ty  as  areas  where w aste could be d isp osed  of  in deep w e l ls .  M ost of  
St .  C lair County was considered to be somewhat favorable for having s i te s  for 
d eep -w ell  d is p o s a l .  D isp o sa l  might be p o ss ib le  at various depths in rocks of 
the Devonian or Silurian System s (fig. 4) ,  approximately 2, 000 fe e t  below land 
surface in much of the county but consid erab ly  shallow er in the southern part of 
the M is s is s ip p i  River floodplain. D isp o sa l  is  a lso  p o ss ib le  in sev era l  permeable 
layers deeper than the Silurian s tra ta .

D isp o sa l  o f  large quantities  o f  industrial w a s te s  from the East S t .  Louis-  
Dupo area is  currently a major problem. The high concentra tion  of industry, the 
shallow  depth o f  the Devonian and Silurian Sy stem s, and the re la t iv e ly  low per­
m e ab il it ies  of  the deeper horizons rule out the likelihood that a su b stan t ia l  part 
o f  the industrial w aste s  generated in th is  area can  be d isp osed  of by d eep -w ell  
in je c t io n .

San itary-Landfil l  S i te s

A sanitary  landfill  i s  operated by placing refuse in layers  on the land or 
in trenches having w ell drained con d ition s ,  com pacting the re fu se ,  and covering 
it with a layer o f  earth after  each  d a y 's  operation . A sanitary  landfil l ,  properly 
operated, prevents odor, in s e c t s ,  rodents, f ire s ,  and blowing papers from becoming a 
n u isan ce .  The phy sica l conditions at a proposed landfill  s i t e ,  however, must 
be evaluated to determine whether the s o i l - r o c k -w a te r  re la t ionsh ip  is  such that 
pollution of ground water or surface water is  l ik e ly  or whether man-made s a f e ­
guards ag ainst  pollution are n e c e s s a r y  and f e a s ib le .

Regional g eo log ic  information is used as  a guide in delineating  natural 
lim itations and safeguards re la t ive  to s o l id -w a s te  d is p o s a l .  Landfills may be 
located  at s i te s  where there are natural safeguards that minimize the potential 
for pollution, or they may be located  at s i te s  that have l e s s  than optimal natural 
conditions, provided that su itab le  engineering or operating procedures are employed. 
Areas where natural conditions have lim itations for w aste  d isp o sa l  should be co n ­
sidered l ik e ly  to require engineering m odifica tions.

The regions delineated  on plate 8 are based  on the p h y s ica l  conditions that 
a f fe c t  the movement of le a ch a te  from a landfill  into surface w ater or into a ground- 
water reserv o ir .  The area coded R-3 g enerally  la c k s  natural safeguards ag ain st  
pollution. Part of this area is  ch aracter ized  by the p resen ce  of  s ink holes  at the 
land su rfa c e .  Limestone bedrock is  present at re la t iv e ly  shallow  depths (gen­
erally  l e s s  than 50 fe e t ) .  The p resence of s ink holes  and f is su re s  in the lime­
stone permits rapid movement of  polluted water with very l i t t le  fi l tration  or d i­
lution. S i te s  where more than 50 fee t  o f  re la t iv e ly  impermeable unconsolidated 
material o v er l ie s  the bedrock and protects  it from the in fi ltra tion  of le a ch a te  are 
re la t iv e ly  rare. Man-made pollution contro ls  may not be fe a s ib le  in th is  area and 
if  f e a s ib le  will probably be ex p e n s iv e .

Area R-2 c o n s is t s  o f  the M is s is s ip p i  River f loodplain . This area has few 
natural safeguards to prevent ground-water pollution. U nconsolidated  sand and 
gravel aquifers underlie the a re a .  Very few of them are more than 50 fee t  below
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the land su rfa c e .  The upper limit of rock or sediment saturated with water is  
shallow  throughout most of the area and, d esp ite  an e x ten s iv e  levee  system, 
periodic flooding o ccu rs  over parts o f  the a re a .

The area coded R - l  may conta in  some s i te s  where natural safeguards e x i s t ,  
but they are su ff ic ie n tly  s c a r c e  that the area must be considered  generally  un­
favorable for the lo ca tion  of sanitary  landfil ls  without engineered co n tro ls .  The 
area com p rises  v a l ley  f i l l  along S ilver  Creek and the K ask ask ia  River. The f ill 
in  general h a s  a re la t iv e ly  low perm eability  b e c a u s e  its  s i l t  content is  high, but 
d iscontinuous d ep o s its  of  sand and gravel are present (e sp e c ia l ly  along the Kas­
k a s k ia ) .  These d eposits  are important as  p o ss ib le  sou rces  o f  water becau se  
ea s tern  S t .  C la ir  County has few favorable ground-water a r e a s .

Much of  the area coded Y-2 probably has su itab le  p h y sica l  conditions for 
san ita ry - la n d f i l l  o p e r a t io n s . W ell records on f i le  at the I l l in o is  State G eo log ica l 
Survey indicate  that some sca tte red  shallow  aquifers are p resent .  T est  drilling 
at proposed s i te s  and w ell inventories around them w ill e s ta b l i s h  the presence or 
a b se n c e  of  such aqu ifers ,  and the p o ss ib i l i ty  of polluting them can  be evaluated .

Much of S t .  C la ir  County is  coded G - 2 .  There are no known shallow aqui­
fers present in th is  a re a .  The u nconsolidated  material overlying the bedrock is 
generally  th ick  and re la t iv e ly  im perm eable. The bedrock in this  area generally  
has  few aquifers b e c a u s e  it c o n s i s t s  largely  of  s h a le .  The many strip-mined 
areas  in the county are, in g en era l,  regarded as  p o ss ib ly  favorable lo c a l i t ie s  for 
san itary  la n d f i l ls .  The fe a s ib l i ty  of using such areas  is  c lo s e ly  related to the 
s iz e  o f  the proposed o p era t io n s .  The p resen ce  o f  large b lo c k s  o f  rock in the 
spoil  p i le s  might c a u s e  problems in earth moving and in obtaining the 6 - in ch  daily 
cover required by s ta te  law . Small operations ca n  u sually  work around trouble­
some a re a s ,  and la r g e - s c a le  operations would probably have equipment availab le  
to handle most rock s i z e s  l ik e ly  to be encountered. In term e d ia te -s ize  operations 
(e. g . ,  for a s ing le  community) might or might not be able to support the large 
craw ler tractors  and ex cav atin g  equipment that landfilling operations in a strip 
mine would require.
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I l l i n o i s  S ta te  G e o l o g i c a l  S u r v e y

r tow R 9  w R 8 W R 7 W R 6 W

C i r c u l a r  4 6 5 - P l a t e  I

Region

Upland till plain

Ridges (sand) 

Ridges (till)

Narrow valleys 
and valley walls

Strip mines

Mississippi
River
floodplain

Z2

•  2 5  Loess* thickness (ft)

Kaskaskia River 
and Silver 
Creek floodplainsf

Flat uplands

Elongate ridges and 
mound-shaped hills 
about 50 ft high

Elongate ridges and 
mound-shaped hills 
about 50 ft high

Sinkholes, caverns, 
absence of streams 
that flow year round

Steep slopes on in- 
cised-valley walls

Man-made ridged spoil 
piles with scattered 
ponds

Flat lowland from 2 
to 8 mi wide (within 
Illinois) containing 
oxbow lakes, meander 
scars, swamps, alluvial 
fans, and Indian 
mounds

Flat lowland from 1 to 
2 mi wide containing 
oxbow lakes, terraces, 
and swamps

Beneath loess* are elongate bodies of 
till with pockets of sand and gravel 
and isolated blocks of bedrock.

Bedrock underlying surficial deposits is 
thinly layered, fractured St. Louis Lime­
stone.

Numerous bedrock outcrops; debris off 
steep slopes; thick loess* near and 
along Missisippi River bluffs.

Mixture of reworked surficial deposits 
and broken bedrock.

Gravel, sand, silt, and clay, in places 
as much as 120 ft thick.

Gravel, sand, silt, and clay, in places 
as much as 100 ft thick.

TOWNSHIP
SHOWING SECTION N U M B E R S

* And related silts.
t  All other floodplains are less than 1 mile wide and are here considered to be a part of the upland 

or valley in which they lie.

M a p  w a s  c o m p ile d  f o r  c o u n ty - w id e  s tu d ie s  f o r  u s e  a t  th e  s c a le  1 :1 2 5 ,0 0 0 .

GEOLOGIC REGIONS OF ST. CLAIR COUNTY, ILLINOIS
Alan M. Jacobs 
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I l l i n o i s  Sta te  Geo log i c a l  Survey

R iow R 9  w R 0 W R 7 W r  6 w
C i r cu la r  4 6 5 - P l a t e  2

Isopach, interval 25 ft 

Bedrock outcrop (area exaggerated)

Map was compiled for county-wide studies for use at the scale 1:125,000.

TOWNSHIP
SHOWING SECTION N U M B ER S

THICKNESS OF SURFICIAL DEPOSITS IN ST. CLAIR COUNTY, ILLINOIS
Kemal Piskin

1971



I l l i n o i s  S ta te  G e o l o g i c a l  Survey C i r c u la r  4 6 5 —Plate 3

R 10 W_ 0  ̂  ̂  jyT|
R9W R 8 W R 7 W R 6 W

Contour, interval 25 ft 

Bedrock outcrop (area exaggerated)

Map was compiled for county-wide studies for use at the scale 1:125,000.

TOWNSHIP
SHOWING SECTION N U M B ER S

TOPOGRAPHY OF THE BEDROCK SURFACE IN ST. CLAIR COUNTY, ILLINOIS
Kemal Piskin

1971
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I l l i n o i s  Sta te  G e o l o g i c a l  Su rvey C i r c u la r  4 6 5 - P l a t e  4

R IOW R9W R 8 W R 7 W R 6 W

LIMESTONE RESOURCES

Okaw Group: includes known outcrops of limestone of 
the Fraileys Formation.

Paint Creek Group: includes known outcrops of 
the Downeys Bluff Limestone and/or 
limestone of the Ridenhower Formation.

Aux Vases, Renault, and Yankeetown Formations: 
'j  predominantly sandstone and shale.

-------- j  Ste. Genevieve Limestone

St. Louis Limestone {upper part)

/ / / / / A St. Louis Limestone (lower part)

Salem and Ullin Limestones

Warsaw Shale and lower formations

°o° 0o o o o o o o n o .—o

Limestone outcrop (Limestones also crop out extensively in bluff east of Dupo.)

SAND AND GRAVEL RESOURCES

Sand (particles .062 to 2 mm) and some fine gravel (particles 2 to 25 mm); overburden approximately 
20 ft thick; total thickness of sand and fine gravel as much as 97 ft reported in well records.

Sand and fine gravel, predominantly sand, as thick as 40 ft according to well records; overburden thick­
ness approximately 20 ft.

Fine to very coarse sand (particles .062 to 2 mm) in most places; overburden of silts and clays 10 to 40 ft 
thick; fine gravel, where encountered, is present at depths generally exceeding 60 ft.

Various amounts of sand and fine gravel in laterally discontinuous deposits.

CLAY AND SHALE RESOURCES

in places, clay and shale resources that are not associated with the No. 6 Coal.

EXCAVATION SYMBOLS 

^  Limestone quarry or clay and shale pit 

X  Sand or sand and gravel pit 

Map was compiled for county-wide studies for use at the scale 1:125,000.

SHOWING
TOWNSHIP
SECTION N U M B ER S

LIMESTONE, SAND AND GRAVEL, AND CLAY AND SHALE RESOURCES OF ST. CLAIR COUNTY, ILLINOIS
James W . Baxter, Norman C. Hester and I. Edgar Odom

1971



.‘T
'L

I l l i n o i s  S t a te  G e o lo g i c a l  Su r ve y

R IOW R 9 W R 8 W
Brook lyklynj

0 1 2  3 4 5
K ILOM ETERS

I
/ N o t io n a l  

/ | \  Ci t ŷ __
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COAL RESOURCES (NO. 6 COAL)

Underground mine 

Strip mine

Strip mine (area too small to show at this scale)

Coal thin, split, or absent

Western limit of No. 6 Coal (Coal underlies all of county east of this line.) 

(50-/O Depth (ft) of No. 6 Coal 

W K  Vertical, inclined, or horizontal mine-opening site

OIL AND GAS FIELDS 

Crude-oil pool 

Natural-gas pool 

Gas-storage project

New 
B a d e n

Map was compiled for county-wide studies for use at the scale 1:125,000.

6 5 4 3 2 1

7 8 9 10 II 12

18 17 16 15 14 13

19 20 21 22 23 24

30 29 28 27 26 25

31 32 33 34 35 36 MARISSA WEST FIELD
TOWNSHIP

SHOWING SECTION N U M B E R S
L D E N
O RTH

COAL AND PETROLEUM RESOURCES OF ST. CLAIR COUNTY, ILLINOIS
M. E. Hopkins and Donald C. Bond
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r iow R 9 W

n

R 8 W R 7  W r  6 w

C ir cu la r  4 6 5 - P l a t e  6

m m **

vy- I

GROUND WATER 

Aquifer conditions

'Thin, fine-grained upland surficial deposits

Some water-bearing sandstones shallower than 
500 ft in western half

{Clayey surficial deposits, thin in places

Limestone

Valley fill, discontinuous fine sand under silt 

Valley fill, varied

Valley fill, sand and gravel, thin towards bluff

Valley fill, sand and gravel, some recharge from 
river possible

Up to 5 gpm

20 to 50 gpm

Up to 5 gpm 

Variable

Rarely more than 20 gpm

100 gpm or less, smaller yields likely 

Variable, usually 20 gpm or more 

Up to 500 gpm

Total municipal and industrial pumpage from all
wells in millions of gallons per day

A

O
Pumpage

Pumpage and area affected by it

Depth, source, and quality of water

•  Location of well

35 —  depth of well (ft)
SD or BR —  well type (surficial deposits or bedrock) 
385 —  total dissolved solids (ppm)
58 —  hardness (ppm)
15 —  chloride (ppm)
0.9 or tr. —  iron (ppm) or trace

ppm —  parts per million

SURFACE WATER

Potential surface-water reservoir sites evaluated in Illinois State Water Survey Report of Investiga- 
tions 54.

v :

M a p  w a s  c o m p ile d  f o r  c o u n ty - w id e  s tu d ie s  f o r  u se  a t  th e  s c a le  1 :1 2 5 ,0 0 0 .
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TOWNSHIP
SHOWING SECTION N U M B ER S

WATER RESOURCES OF ST. CLAIR COUNTY, ILLINOIS
Frank B. Sherman and William H. Baker 
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r i ow
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7 W R 6 W

C i r c u la r  4 6 5 - P l a t e  7

Flat ground; borrow materials available; materials easily excavated; high water table and 
looseness of sediments make excavations unstable; flooding hazards; compressible organic 
materials in places; materials are susceptible to possible frost heaving and shrinking or 
swelling.

Moderate to steep slopes in places; high bearing strengths in underlying bedrock; excavations 
may encounter shallow bedrock; bedrock aquifers exposed during construction may become con­
taminated; suitable borrow material is probably available nearby; in places, areas are poorly 
drained and periodically flooded; in small areas, surficial deposits derived from altered limestone 
bedrock may be susceptible to shrinking or swelling.

Moderate to thick cover of surficial deposits; upland areas are well drained; bedrock provides a stable 
foundation; bedrock aquifers exposed during construction may become contaminated; excavations may 
encounter shallow bedrock; in places, cavernous rock may be unstable; temporary ponding may cause local 
flooding of partly filled depressions; in places, materials may be susceptible to frost heaving and shrinking 
or swelling; creep and sliding may occur on steep slopes.

Steep slopes susceptible to soil creep or sliding; excavations may encounter shallow bedrock; in places, 
silts and clays susceptible to frost heaving and shrinking or swelling.

Materials may have to be redistributed to meet specifications of construction projects; steep slopes of spoil 
piles may be unstable,- large quantities of borrow material are available; loose material can be easily 
excavated; large boulders may be encountered; differential settlement may occur in uncompacted spoil 
piles.

Gentle to moderate slopes in places; other conditions similar to those in Y-2B.

Well drained deposits have adequate bearing strengths; generally, higher areas can be easily drained; 
in places, slumping and creep occur on steep slopes; materials can be easily excavated; deposits 
are suitable as borrow materials; each area covers less than 40 acres.

High bearing strengths are encountered below loess; in places, loss of stability of silts results from addi­
tional water; materials can be easily excavated; silts can be used as light-weight borrow materials and as 
soil for embankments; gully erosion occurs in unprotected areas; in places, silts and clays are susceptible 
to frost heaving and shrinking or swelling; near bluffs, where loess is thick, shallow silts have high bear­
ing strengths and silts may slump in excavations.

Construction conditions are similar to those in G-2A, but each area covers more than 40 acres.

6 5 4 3 2 1

7 8 9 10 II 12

18 17 >6 15 14 13

19 20 21 22 23 24

30 29 28 27 26 25
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TOWNSHIP
SHOWING SECTION N U M B E R S

Underground mined-out area.

M a p  w a s  c o m p ile d  f o r  c o u n ty - w id e  s tu d ie s  f o r  u se  a t  th e  s c a le  1 :1 2 5 ,0 0 0 ,

GEOLOGIC CONDITIONS AFFECTING CONSTRUCTION IN ST. CLAIR COUNTY, ILLINOIS
Paul B. DuMontelle
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I l l i n o i s  S ta te  G e o lo g i c a l  Su rvey C i r cu la r  4 6 5 - P la te  8

r 8 w

i i i
Surficial deposits less than 50 ft thick overlying fissured limestone.

«  v> Widespread shallow ground-water sources; high water table; some areas 
y/yfa subject to flooding.

Discontinuous shallow ground-water sources; some flooding likely

Scattered shallow ground-water sources in slightly permeable surficial de­
posits and bedrock.

%%%$/ No evidence of shallow ground-water sources; in general, slightly perme- 
™ Y/yZ/fy able surficial deposits and bedrock.

Mined land; ground-water system disturbed; irregular surface topography 
with ponds; bedrock blocks mixed with surficial deposits.
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Map was compiled for county-wide studies for use at the scale 1:125,000 TOWNSHIP
SHOWING SECTION N U M B E R S

GEOLOGIC CONDITIONS AFFECTING SOLID-WASTE DISPOSAL IN ST. CLAIR COUNTY, ILLINOIS
Frank B. Sherman 
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