
GEOLOGY OF THREE SITE$ IN ILLINOIS 

.faul B. DUMentelle, Janett~ Phelps, and Amy Dingwell 
Ill!nois Stat~ ©eological Survey 

-~~- - ~ ... . .. 

Oc~ober 6 , 19"t5 .. 

r' ,,. .. :, .. ; 

HENNEPI~ SITE 

Location and Topography 

· The. Hennepin site (fig. 1) is in •northern Putnam County, approx­

imately one-h~if mile east ·of the Illinois River-. The' area under study 

is outlined in figure 2, a portion of th~ De~~ .quadrangle topographic map, . 

and includes T. 3~ N.,'R. ·2 W., Sections 1, 2, 3, 10; 11, and _l2, and •. 

T. 33 N., R·. 2 W., Sec·tions 34, 35, and 36. The Hennepin a~ea has gently 

rolling upland plains ranging from 650 to 700 feet in elevation. The 

nearly level, broad valleys of the nearby Illinois River and its tributaries 

are tq.e prin<;ipal featu·res (Mccomas, 196a). 

Geology 

Uncensolidated Deposits (Quaternary) 

The unc<?nsolidated depos'its that overlie the bedrock cons;i.st of 

glacial deposits (drift), recent river' deposits (allu~;i.um and s .and), and 

windbfowrt' s·ilt; , {lp.ess). The thickness of the unconsol;idated_ depo.sits is 
I • I • 

. illustrated in figure 2, Topographic M~p of Hennepin Sit.e, and their dis_-

, t~ibution is show-~ on 'th~ map of surficial geoi~g; (:l;ig ... 3). Thie;khess o,f . . •. . -

loe ~~ __ blanket;i.ng th.esg units is shown in figure 4. . ~h~ ve:ti-c~l sequence 

of the in:ffiorma.tion fs shown in figure 5 .: Those µnl_ts sha~ed in red ,r.e 
found at the site. G.EOlOGICAL . 
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SUR;FICUL GEOLOGY OF THE AREA BORDERiNG 

THE ILLINOIS WA'rERWAY 

All.uvium 
~~ahokia

1
Ailuv.ium) 

I ' • 

Till 
(Wedron Formation) 

, .. 

La Salle -District 
and 

· Lacon District 

H. B. Willman 
1973 

··,.' 

Low-level terraces 
(He,nry Fo'0Jlation) : 

• I I 

,• ·, :gi::.,=-1· •. ·uigh-leve1 terraces 
•· .__ __ ......... (Henry, :f.ormatio'n) 

Wind-blew-a san'd 
(Parkland Sa~d) 

Fig. ·· 3"-•Surficf al geology of the Hennepin f:iite. 
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The unconsolidated deposits in the area immediately surrounding 

the town of Hennepin generally consist of high, level terraces underlain 

by glacial outwash. The surfaces are 75 to 100 feet above the Illinois 

River. Although generally 10 to 30 feet thick in the tributary valleys, 

the deposits are as thick as 150 to 200 feet in the large terrace on which 

Hennepin is located. These terrace deposits are part of the Henry Forma­

tion (gh). 

The Henry Formation consists mainly of gravel and sand which 

were transported by glacial meltwaters and deposited in the Illinois River 

Valley. These deposits often have a thin cover of leached silt and soil 

approximately 1 to 3 feet thick, and the upper few inches of the sand or 

gravel is usually leached (Willman, 1973). In the Hennepin area the Henry 

Formation is primarily a fine, sandy gravel with some pebbly sand. On 

Allforks Creek, to the northeast of Hennepin, the upper part of the forma­

tion is coarse and bouldery. 

The uplands to the east of Hennepin, in Sections 1 and 12, 

T. 32 N., R. 2 W., are underlain by glacial till of the Wedron Formation 

(tl). This is a calcareous, pebbly, silty clay, mostly unsorted, occurring 

in sheet-like bodies 10 to 100 feet thick. The till sheets differ in com­

position: some have abundant cobbles and pebbles or lenses of sand and 

gravel, and in some, boulders are present, although not abundant. The 

till generally lacks jointing, but is moderately firm and compact (Willman, 

1973). 

The till of the uplands is overlain by 8 to 25 feet of loess (Richland). 

Loess is a wind-laid silt deposit which has been blown from the bottomlands 
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onto the bluffs and uplands. Glacial outwash in the Illinois Valley served 

as the source for the loess deposits. 

The Cahokia Alluvium (al) is composed of gravel, sand, silt, 

and clay, but is dominantly poorly sorted sandy or clayey silt (Willman, 

1973). The alluvium of the Illinois River is a flood-plain deposit, usually 

less than 20 feet thick in this area. It generally overlies the sand and 

gravel of the Henry Formation. 

Deposits of Parkland Sand (sw) consist of well-sorted, medium 

sand, either in dunes or in sheet deposits. It is common on the sand and 

gravel terraces of the Illinois River bottomlands, but also occurs on the 

east uplands, as· in this area. 

Bedrock Formations 

The bedrock immediately underlying the glacial deposits is the 

Carbondale Formation and Modesto Formation of Pennsylvanian age. The lower 

of t .he two, the Carbondale Formation, has an average thickness of 225 feet. 

It consists of Ehale, sandstone, clay, limestone·, and the coal. The over­

lying Modesto Formation is approximately 180 feet thick and consists of 

shale, sandstone, clay, limestone, and thin coals. The vertical sequence 

of bedrock formations is shown in figure 6 (Mccomas, 1968). 

Resources 

Coal 

The Colchester (No. 2) Coal has been mined approximately four 

miles east of Hennepin. No coal has been mined within the site area, and 

the Colchester Coal is the only bed known to attain a thickness of 18 inches 

or greater. The Colchester Coal averages approximately 36 inches in 
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thickness and would lie at a depth of about 280 feet in the southeast 

quarter of the site area. Within the rest of the site area the Colchester 

Coal is thought to be either thin (less than 18 inches) or absent. 

Gravel 

Gravel sources are readily available in the area, as can be seen 

in figure 2. Presently there are gravel pits located in the SW\ SE\ SW\, 

Section 34, and SE\ SW\ NW%, Section 1. 

Ground Water 

Adequate water supplies should be rea~onably easy to obtain in 

the Hennepin area. It is a r~gion w~ere good to excellent sa~d and gravel 

aquifers are known to exist in the drift~ The aquifers are highly permeable 

Q and widely distributed (Mccomas, 1965). The nature, depth, and areal 

distribution of the sand and gravel aquifers are shown in figure 7. 

0 

Also of significance in obtaining ground-water supplies is the 

Ticona Valley. This is a buried bedrock valley trending southwest-northeast 

directly through the area under study. Buried bedrock valleys are often 

the sites of large ground-water supplies due to the presence of deposits of 

sand and gravel. 

Geologic Conditions Affecting Construction 

The following discussion presents only the broad aspects of the 

geologic factors that influence construction. A regional picture of problem 

areas for construction is given in figure 8. 
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Upland Till Plain Covered by Loess 

The upland till plain coded as tl {Wedron Formation) in figure 3 

is a favorable area for siting heavy construction. The till has a high 

bearing capacity. The average water content-11.6 percent (from 3 values)­

is slightly high. The till may be poorly drained and may tend to pond water. 

Till deposits are easily excavated. Generally the deposits are suitable 

for borrow material. 

The overlying loess has a medium bearing capacity, and a moderately 

high water content of 21 percent (from 9 values). The bearing capacity of 

the loess may be very high where it is located permanently above the water 

table (Terzaghi and Peck, 1948). Problems that may be encountered in loess­

covered areas are swelling during wet seasons, frost heaving, erosion of 

slopes, and seepage where a cut intersects the loess-till contact or the 

water table (Thornburn, 1963). 

High-Level River Terrace 

The high-level terrace in the lowlands, coded gh (Henry Forma­

tion) in f igure 3, is a less favorable area for siting heavy construction 

than the upland till plain. Although the sand and gravel deposits have a 

high bearing capacity and a 21 percent (from 2 values) water content, 

which is average for sand and gravel, high ground-water levels are often 

present in the lowlands of the Illinois River and its tributaries. The 

regions immediately adjacent to the river are considered to be flood 

hazard areas (fig. 8). A site located on the eastern side of the terrace, 

at a somewhat higher elevation, might be more favorable. However, in 

sand and gravel deposits caving of the excavation can be a problem. 
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NEW MEMPHIS SITE 

Location and Topography 

The New Memphis site is located in southern Clinton County (fig. 1), 

approximately 2.5 miles southeast of New Memphis, and 2 miles north of the 

Kaskaskia River, in Section 3, T. 1 S., R. 5 W. This area, shown on the 

enclosed copy of part of the topographic map of the Venedy 7.5-minute 

quadrangle (fig. 9), lies in the broad, nearly level flood plain of the 

Kaskaskia River, between 400 and 410 feet above sea level. 

Geology 

Unconsolidated materials in the area consist of alluvial sand, 

silt, clay, and gravel deposited in a valley cut in glacial drift 

Q (gravelly till and outwash). Terraces cut in the outwash (generally sands 

or sand and gravel of the Henry Formation) lie about 10 feet above the 

general elevation of the flood plain. Loess is thin to absent on the 

flood plain due to erosion by flood waters and surface runoff. 

The surficial deposits of the upland areas (fig. 10), 20 to 25 feet 

above the level of the flood plain, consist of sands and silts deposited by 

glacial lakes. Loess may range from Oto 25 feet in thickness. Loess and -

lake deposits overlie sand and gravel outwash of the Henry and Pearl Forma­

tions and gravelly till of the Glasford Formation. 

The unconsolidated deposits in the site area range from 60 to 

125 feet in thickness (fig. 11), and overlie shale, sandy shale, limestone, 

and coal of the Modesto Formation of Pennsylvanian age. 
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Resources 

Coal 

This site contains some of the thickest Herrin (No. 6) Coal in 

Illinois. The Herrin Coal averages 8 feet in thickness and would lie 

between 230 and 265 feet below the surface within the site area. The 

site area contains more than 100,000 thousand tons of in-place reserves 

of the Herrin Coal. The above figure does not include the 1.1 square 

mile area beneath the oil field near the center of the site area. 

The Herrin Coal has been mined in the vicinity of New Baden 

approximately 3 miles north of New Memphis and near Mascoutah about 5 miles 

west of New Memphis. The Monterey No. 2 mine is presently under construc­

tion within Section 13, T. 1 N., R. 5 W., Clinton County, approximately 

5 miles northeast of New Memphis. Coal has not been mined within the 

site area. 

The Herrin Coal is the only coal known to attain a thickness of 

42 inches or greater within this area. 

Construction Materials 

Sand and gravel are readily available in the extensive deposits of 

outwash and alluvium along the Kaskaskia River Valley. Till in the upland 

areas should be suitable for borrow material and easily excavated. 

Ground Water 

Highly permeable and widely distributed sand and gravel aquifers 

along the Kaskaskia River Valley provide good probabilities for an 

industrial water supply. 
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Geologic Conditions Affecting Construction 

The flood plain of the Kaskaskia River, consisting of alluvial 

deposits and terraces, is subject to frequent flooding. Poor drainage 

causes small lakes and swamps to occupy depressional areas in the flood 

plain. These conditions, as well as rapid erosion of terraces by flood 

waters, may present serious problems to construction. Excavations may cave 

and fill with water. Unstable conditions in poorly drained alluvial sands, 

and bearing capacities in general will be low. 

The upland area north and east of New Memphis, in Sections 4 and 

5, T. 1 S., R. 5 W., and Sections 32 and 33, T. 1 N., R. 5 W., is a more 

suitable location for construction. Poor drainage may be a problem in 

impermeable silts. Frost heaving and swelling may occur. Excavation 

should present few problems. 
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ROBINSON SITE 

Location and Topography 

The Robinson site is located in central Crawford County (fig. 1), 

approximately 9 miles west of the Wabash .River. The area under study is 

outlined in figure 12, which also gives information on depth to bedrock. 

The area includes T. 6 N., R. 12 W., Sections 1, 2, 3, 10, It, and 12, and 

T. 7 N., R. 12 W., Sections 34, 35, and 36. 

Robinson lies near the southern border of the Springfield Plain 

section. Drainage systems in this area are well developed. The uplands 

are low with respect to the master streams. The valleys are relatively 

shallow. Most of the principal streams have low gradients and occupy 

broad alluviated and terraced valleys (Leighton, Ekblaw, and Horberg, 

1948). 

. Geology 

Unconsolidated Deposits 

The unconsolidated deposits that overlie the bedrock consist 

mainly of glacial deposits and some recent river deposits. The glacial 

deposit covering the major part of the area is Illinoian till . of the 

Glasford Formation which ranges in thickness from Oto 40 feet. The till 

consists of a mixture of clay, sand, silt, and gravel, as can be seen in 

the analysis (fig. 13). In places, stratified sands and gravels may be 

found and organic silt and peat occur on the till surface {Sangamon Soil, 

fig. 5). This clayey deposit is blanketed by 6 to 10 feet of loess (Peoria, 

fig. 5). 
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Along the east-west creek in the north-northeastern part of the 

Robinson area are alluvial deposits. These consist of silt, sand, and 

gravel with some colluvial and slack water materials. The following is 

a stratigraphic section of an exposure to the southeast of Robinson, 

illustrating the nature of the Pleistocene deposits: 

Measured in roadcut in SW NE SW Sec. 6, 
T. 5 N., R. 11 W., Crawford County, Illinois, 
1961. 

Pleistocene Series 
Wisconsinan Stage 

Woodfordian Substage 
Peoria Loess 

4. Loess, leached, fine grained, tan­
brown, compact, massive; Modern 

Thickness 
(ft) 

Soil in top (P-1160 middle) ••.••••• 4.0 

Altonian Substage 
Roxana Silt 

Markham S i1 t Member 

3. Colluvium of silt, sand and some 
pebbles, leached, clayey, tan-brown 
to reddish tan-brown; Chapin Soil 
{P-1159) • • • • . • • • . . • • • • • • • . • • • • . . • • 1.0 

Illinoian Stage 
Glasford Formation 

2. Till; Sangamon Soil; B-zone, red­
brown, Microblocky; contains clay 
skins and Mn-Fe pellets (P-1158) •• 

1. Till, leached, yellow-tan, mottled 
with gray and brown, massive, com­
pact, jointed (P-1157 . lower) •••••• 

Total 

3.0 

4.0 

12.0 

(Willman and Frye, 
1970) 
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Bedrock Formations 

The bedrock underlying most of the Robinson area is the Pennsyl­

vanian Mattoon Formation. This formation consists of shale, sandstone, 

and thin beds of coal, reaching a total thickness of 175 feet or more. 

Section 12, in the southeast corner of the study area, is under­

lain by the Bond Formation, also of Pennsylvanian age. The Bond Formation 

is 150 to 200 feet thick and consists of shale, sandstone, limestone, and 

thin coal beds. Figure 14 is a vertical sequence showing rock units in 

south-central Illinois, the Mattoon and Bond Formations being included in 

the McLeansboro Group. 

Resources 

Coal 

Three coals are known to attain a thickness of 42 inches or more 

within the site area. The Danvile (No. 7) Coal probably averages 3 to 3\ 

feet in thickness and lies approximately 64 feet above mean sea level. 

The Jamestown Coal lies 35 to 40 feet below the Danville Coal and would 

probably average 4 feet in thickness in this area. The Seelyville Coal 

lies approximately 330 feet below the Danville Coal and probably averages 

about 6% feet in thickness. However, within Crawford County, this coal 

is known to be locally absent, and where present, the Seelyville Coal may 

contain a shale band up to one foot in thickness. 

While all three of these coals have never been mined in eastern 

Illinois, they have all been mined, generally at shallower depths, northeast 

of the proposed site in Sullivan, Vigo, and Clay Counties, Indiana. 
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Sand and Gravel 

In the immediate area there are very few, or no, sand and gravel 

resources. However, sand and gravel is available in the Wabash River 

Valley region to the east. 

Ground Water 

The probability of obtaining adequate ground-water supplies from 

the drift in this area is low. The clay and mudstone which comprise the 

till do not generally yield even small amounts of water to wells. Water­

bearing sand and gravel layers are necessary for obtaining water from the 

drift, and the Robinson area is essentially devoid of any such aquifers 

(fig. 15). Ground-water supplies are available from the nearby Wabash 

River Valley. 

The Pennsylvanian bedrock may yield small supplies of water to 

wells which encounter sandstone or fractured limestone beds. However, the 

bedrock cannot be considered as a source of moderate or large supplies. 

The creek in Sections 35 and 36 may provide a source of water. 

Geologic Conditions Affecting Construction 

This discussion covers only the broad aspects of the geologic 

conditions which influence construction. 

The till covering ~he major part of the area is the most favorable 

material in the area on which to site heavy construction. It has a high 

bearing strength, but also a high (18.5 percent average from 2 values) water 

content. In general, till deposits are easily excavated. A seasonally 

high water table, 1 to 2 feet below the surface, and the high susceptibility 

of the soil to frost heave may cause problems (Holhubner and Awalt, 1968). 
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The alluvial deposits along the previously mentioned cre:ek are 

a much less favorable location for heavy construction. The materials 

have a medium bearing capacity and a very high water content of 32.75 percent 

(average of 8 values). Seasonal flooding, seepage, and caving of the 

excavation are all problems to be considered in the immediate area of the 

creek. 

Although bedrock at shallow depths may interfere with basement or 

water main and sewer construction, the shallow bedrock would be an 

advantage for the foundations of many structures. Tm bedrock has a high 

bearing capacity and low water content. 
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