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Chicago Lake Plain

Location and Extent

Underlies Chicago and its environs. Nearly 50 miles long and 13 miles wide

meximume

Topography and Drainage

1. Almost flat.

2o Streams few and of low gradient.

3. Natural surface drainage;poor; originally swempy.

Geologz

l. An old glacial lake plain of Wisconsin age with several low beach ridges.

2¢ Much of the lake plain is underlein by silt or silty clay overlying Silurian
dolomite; the beach ridges are composed memly of sand; in a few tracts the Silurian

dolomite occurs at or near the surface.

3+ The glacial deposits, most of which are Wisconsin in age, and include the

old lake sediments which are thin, range in thickness from O to 150 feet and the

Silurian dolomite extends down to depths ranging from 130 to 450 feete.

4. Permeability of soil end subsoil is rapid (State Soil Survey classification).

Geological Resources

1., Extensive deposits of nonrefractory clay for common brick.

2. Large quantities of dolomite for agstone, concrete eaggregate, railroad ballast,

riprap, road metal, building stone, lime, metellurgical dolomite, etc.

3. Seand and fine-grained gravel in limited quantities.



4., Deposits of peat and muck.

5 Ground water in the glacial deposits and in the Silurian dolomite is
dependent on local rainfall and surface waters. Below the Silurian dolomite there
are important aquifers but their water content is derived principally from rainfall

in Wisconsin where these lower formations come to the surface.

Kankakee Plain

Location and Extent

l. Includes most of Grundy, Kankakee, and Iroqﬁ&s and parts of adjacent counties.

Approximately 80 miles long and 55 miles wide meximum (in Illinois).

Topography end Drainage

l. Relatively level or gently undulatory with ocecasional hill or ridge, usually

low but some up to 100 feet high.

2. Relatively complete system of stream drainage, but drainage lines are mostly
shallow end with low gradients; some artificial drainege ditches. From Kankaskee %o

Ritchie Kenkakee River is in narrow rock-walled valley as much as 100 feet deep.
3. Natural surface drainage poor; much of area originally was swampy.
Geology
1. Most of area was once covered by glacial waters, separated by glecial ridges.

2. The old lake area is underlain by clay, silt, and sand; dunes and ridges

of sand are prevalent, especially in Kankekee Val ley.

3o Bedrock is at or near the surface in all of the area except in Iroquois
County; in Kankekee County the surficial bedrock is Silurian dolomite, 100 to more

feet thick; in the rest of the area it consists of shale, sandstone, limestone, coal,



end undercley belonging to the Pemnsylvanian ("Coal Measures") system, of dolomite
belonging to the Joliet, Kankekee, and Edgewood formations of the Silurien system,
and of shele, dolomite, and limestone belonging to the Maquokete formation end of

dolomite belonging to the Galena formation of the Ordovician system.

4, The glacial deposits, most of which are Wisconsin in age, range in thickness

from O to 300 feete

5. Permeability of soil and subsoil is generaslly rapid or moderate, but in
some smell areas it is variable to slow, especially on sloping ground (State Soil

Survey classification).

Geological Resources

1. Earge quantities of dolomite for agstone, concrete aggregate, railroad ballast,

road metal, bullding stone, lime, metallurgical dolomite, etce

2. Large quantities of sand and gravel, especially along Kankekee, Des Plaines,

end Illinois riverss
3+ Deposits of m@tural-bonded molding-send.

4. Extensive deposits of coal in Grundy, Livingston, southwestern Will, and
western Kankekee counties; formerly mined underground but now producing principally

from strip-mines in placese.

5 Shale and clay, for structural clay products, refractories, bonding clays,

end other special usese.

6+ Groundwater in the glacisl deposits and in the surficial bedrock aquifers,
principelly dolomites, is dependent on local rainfall and surface waters; in deeper

aquifers it is not,being derived from the rainfell in distant areas where the formations

are exposeds



Bloomington Ridged Plain

Location and Extent

A roughly semicircular area comprising most of the northeastern third of the
state, bordered in part on the east by the Chicago Leke Plainc and the Kankakee Plain.
Extends west to Peorie and south to Shelbyville. Approximately 220 miles long and

135 miles wide maximum (in Illinois)e.

Topography and Drainage

1.The area is comprised of a number of more or less concentric kmolly morainic

ridges with intervening swell-and-swale or level plains.

2+ Relatively complete system of stream drainage in most of the area but lakes,
mershes, bogs, and undreined depressions are abundant in the north part, less common
elsewheres The principal streams are graded end have floodplains bordered by sand
and gravel terraces. ZIllinois River hes a broad, flat-bottomed valley with steep
walls, with gradient lower below Hennepin than above, but its smeller tributaries
generally have deep, relatively narrow, steep-walled valleys and relatively steep

gradientse

3e Natural surface drainsge is generally good, except in leke region in north

part of area and local undrained depressions elsewhere.

Geology
1. Area is generally underlaein by glacial deposits, the youngest of which are

Wisconsin in age and all of which consist of stony, pebbly, silty clay, silt, sand,
and gravel with a maximum thickness of about 550 feet. Bedrock is exposed or lies
near the surface generally only along principal stream valleys. Surficial mantle of
loess ranges from O to 12 feet in thickness, being ebsent or scanty in the extreme

northeastern part.



2+ Exposed bedrock elong end north of Upper Illinois Valley consists
prinecbpally of the Port Byron, Racine, Waukesha, Joliet, Kankakee, and Edgewood
dolomite formations. belonging to the Silurian system and the Maquoketa shale and
dolomite, the Galena, Platteville, and Shakopee dolomites, and the Glenwood, St. Peter,
and New Richmond sandstones belonging to the Ordoviecien system,with an aggregate
thickness of about 2400 feet. South and in a small area north of Illinois Valley the
uppermost bedrock consists prineipally of thin shale, sandstone, limestone, coal,
and undercley formetions belonging to the Pennsylvanien ("Coal Measures") system,

with & meaximum thickness of 1600 feet.

3o Permeability of soil and subsoil is generally moderate but in some local
areas it is rapid and in others it is variable on level ground and slow on sloping

ground (State Soil Survey classification).

Geological Resources

1. Large and extensive deposits of dolomite and limestone for agstone, concrete
aggregate, railroad ballast, riprap, road metal, building stone, metallurgical dolomite,

Portland and hydraulic cements, etc.
2. Large and extensive depoesits of sand and gravel.

3. Large deposits of silica sand (sandstone) for glass, steel molding-sand,

abrfasives, sodium silicate, ground silica, etc.

4, Shale and clay for structurel clay products, refractories, bonding clay,

and other special uses.
5. Deposits of natural-bonded molding-sand.

6. Deposits of peat, muck, and marl.



7« Several extenmsive coal-beds of minable thickness, producing from both

underground and strip mines.

8+ Small amounts of oil and gas are obtained from the bedrock formations
in the south pert of the area; small amounts of gas are also obtained from the

glacial deposits throughout the area.

Se. Groundweter in the glacial deposits and in the surficial bedrock aguifers,
principally dolomites, is dependent on local rainfall and surface waters; in the
deeper fresh-water aquifers it is mostly not,being derived meainly from rainfall in
distant areas where the formations are exposed. In the south part of the aree the

groundweter in most of the bedrock eguifers is highly mineralized.

Green River Lowland

Location and Extent

A small aree lying principally along Green River in northwestern Illinois.

About 80 miles long and 30 miles wide maximum.

Topography and Drainage

l. Generally relatively level and low-lying with dunes and sand ridges pro-

miscuously distributed.

2. Streams few and generally of low gradient; meny artificiel drainage ditches.

3s Natural surface drainage mostly poor; originally mostly swampye
Geology
1. Mostly a glacial outwash plain of Wieconsin age, with old dunes and sand

ridgese

2. Surficial materials almost entirely sand and pebbly sand, except some peaty

deposits in bogs; in e few tracts along Rock and Green rivers Silurian and Ordovician
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dolomites are at or near the surface, and in a limited area in Henry and Bureau
counties south of Green River strata belonging to the Pennsylvanian ("Coal Measures")

system are also near the surface.

3. Glacial deposits, the youngest of which are Wisconsin in age, are O to

300 feet thick; Silurian dolomite extends down to depths of as much as 160 feet.

4, Permeability of soil and subsoil is mostly rapid, locally moderate (State

Soil Survey classification).

Geological Resources

1. Extensive deposits of sand end fine-grained gravel.

2¢ Deposits of natural-bonded molding-sand.

3. Limited deposits of dolomite for agstone, concrete aggregate, railroead

ballast, road metal, building stone, etce.

4, Limited deposits of peat and muck.

5. Eimited deposits of shale and clay for structural clay productse

6 Coal beds of limited extent, producing mainly from strip mines.

Te Groundwater in the glacial deposits and in the surficial bedrock aquifers,
principally dolomites, is dependent on local rainfall and surface waters; in the
deeper aquifers it is not, being derived from the rainfall in di stant areas where

the formations are exposed.

Rock River Hill Country

Location and extent

Comprises most of northwestern Illinois, exclusive of the Dubuque Hill Country
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in northwest corner. Approximately 65 miles north-south and 90 miles east-west

maximum (in Illinois).

Topography and Drainage

l. Generally moderately rugged; some upland tracts more or less undulatory.

Meredosia Valley trensects southwestern extension.

2. Well developed drainage systems; principal stresms generally flow in broad,
flat-bottomed, terraced valleys with relatively steep walls, the most notable exceptions
being the constricted portion of Rock River Valley from below Rockford to below Dixon:

minor stream valleys are generally narrow and V-shaped..

3e Surface drainage generally rapid; some underground drainsge locally, where

dolomite bedrock near the surface is creviced; sinﬁZﬁoles occur locallye.

Geologz

l. Bedrock generally at or near surface, mantled by glacial drift.

2¢ Glacial drift comnsists of stony clay, clayey silt, and gravel, generally
less than 30 feet thick but as much as 300 feet thick in buried pre-glacial valleys;
surficial mentle of loess O to more than 25 feet, thickest near Mississippi Rivers
Most of the area is underlain by drift of Illinocian asge, but the drift in some of

the eastern portion end most of the loess are of Wisconsin agee.

3e Exposed bedrock consists of relatively thick dolomite, sandstone, and shale
formations in continuous succession from the Franconia formation of the Cambrian
system up to the Port Byron formation of the Silurien system, with some scattered
deposits of sandstone belonging to the Pemnsylvaniaen system; aggregate thickness

about 2800 feet.
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. 4. Permeability of soil and subsoil rapid or moderate (State Soil Survey

classification).

Geological Resources

1., Large and extensive deposits of dolomite and limestone for agstone, con-
crete aggregate, railroad ballast, riprap, road metal, building stone, lime,

metallurgical dolomite, Portland cement, etce.
2o Large and extensive deposits of sand and gravel.

3. Large deposits of silica sand (sandstone) for glass, steel molding-sand,

ground silica, abrasives, etce.
4, Clay and shale for structural clay productse.
5. Deposits of natural-bonded molding-sande.
6. Deposits of peat and muck.

7. Groundwater in the glacial deposits and in the surficial bedrock aquifers
is dependent on local rainfall and surface waters; in the deeper aquifers it is not,
being derived principally from the rainfall in di stant areas where the formations are

exposede

Dubuque Hill Country

Location and Extent

A small area in northwest corner of State, about 50 miles long and 25 miles

wide meximum (in Illinois)

Topograephy and Drainage

1. Generally rugged; local relief commonly 300-400 feet; high divides and deep
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valleys alternating; some rock prominences ecap the divides. Includes the highest

point in the State, Charles Mound, 1241 feet above sea-level.

2o Well developed dendritie drainage systems; most stream valleys narrow and

- V-shaped; Mississippi River Valley broad, flat-bottomed, terraced, with precipitous

wallse.

3¢ Natural surface drainage rapid; considerable underground drainage, causing
underground channels, numerous springs, small caves, and sinkholes. Flash floods

common in the hill countrye

Geology
1. A non-glaciated or lightly glaciated area of bedrock, mantled by loess.

2. Exposed bedrock comprises Port Byron, Racine, Weukesha, Joliet, Kankskee,
and Edgewood dolomite formations belonging to the Silurian system and the Maquoketa
shale and the Galena dolomite formations belonging to the Ordovician system; aggregate

+thickness about 1000 feete

3. Logss mantle, of Wisconsin age, ranges in thickness from 10 to more than 25
feet,thickest dlong the Mississippi River valley. The latter valley is filled with silt
sand, and gravel outwash as much as 250 feet thick, the upper portion of which is

Wisconsin in age. Meny of the smaller valleys contain rubble from bedrock formations.

4, Permeability of soil and subsoil rapid to moderate (State Soil Survey

classification).

Geological Resources

l. Large and extensive deposits of dolomite end limestone for agstone,
concrete aggregate, railroad ballast, riprap, road metal, building stone, lime,

metallurgical dolemite, etce
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2¢ Deposits of sand and fine-grained gravel.
3s Clay and shale for structural molding sand.
4. Depesits of natural-bonded molding sand.
5.7inc and lead ore, and pyrites for sulfuric acid.

6s Groundwater in Surfiecial deposits and in the surficial bedrock aquifers
is dependent on local rainfall and surface waters; in the deeper aquifers it is
not, being derived principally from the rainfall in distant areas where the formas

tions are exposed,

Galesburg Upland Plain

Location and Extent

Includes nearly all of western Illinois south of Rock Island and west of

Illinois Rivere. Approximately 150 miles long and 100 miles wide maximum (in Illinois).

Topography and Drainage

l. Generally a level or gently undulatory upland plain, with a few low ridges;
stream valleys incised in plain to depths of 200 feet. As compared with the Spring-
field-Salem Plain, to the southeast, this area is higher and has better developed

drainage, deeper valleys, and higher gradient streamse.

2. Drainage systems well developed. Principal streams have broad, flat-
bottomed, terraced valleys with steep walls end low gradients; in places notably con-

stricted, Minor streams have narrow V-shaped valleys and steep gradientss

3o Naturelesurface drainage good, except on some parts of broad flat uplands.

Some valleys occasionally have flash floods.
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Geology
l. Area is underlain by glacial drift, consisting principally of stony clay

with considerable gravel locally, mantled by loess;principal valleys are partly
filled with glacial outwash, consisting of silt, sand, and gravel; also recent

rubble along some stream beds.

20 Bedrock is exposed along most of the smaller valleys and along the sides
of the major valleyse Consists of limestone and shale formations of considerable
thickness belonging to the Lower Mississippian series with some Silurian dolomite
end Devonian limestone in Rock Island region, ll overlain by thin shale, sandstone,
limestone, coal, and undervlay formations belonging to the Pennsylvenian ("Coal

Measures") system, except in the western part of the area.

3s Glacial deposits are 0 to 250 feet thick; thickness of loess ranges from
5 to more than 25 feet; aggregate thickness of exposed bedrock formations about 1100
feets Over most of the area the uppermost drift is of Illinoian age and most of the

loess deposits and most of the valley train gravels are of Wisconsin age.

4. Permeability of soil and subsoil is generally moderate, but in the valley-
bottoms along Mississippi and Illinois rivers it is rapid and in the southwest part

of the area it is slow on level ground (State Soil Survey classification).

Geological Resources

l. Large deposits of limestone for agstone, conecrete aggregate, railroad

ballast, riprap, road metal, building stone, lime, rock wool, whiting, etce

2¢ Large deposits of sand and gravel.

3. Clay and shale for structural clay products, refractories, foundry clay,

pottery, end other specidl uses.
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4, Deposits of natural-bonded molding-sand.

5¢ Several extensive coal-beds of variable thickness, producing from both

underground and strip mines.

6. Commercial quantities of o0il and gas have been produced from the bedrock

formations in limited aresse

7o Groundwater in the glacial deposits and in the surficial bedrock aquifers,
principally limestones, is dependent on local rainfall and surface waters} in the
deeper fresh-water aquifers it is not, being derived from the rainfall in distant
areas where the formeations are exposed. The groundwater in the deeper bedrock aquifers

is highly mineralized, becomingin@readmgmy s0 from north to southe

Calhoun County Hill Country

Location and Extent

Includes Calhoun, most of Pike, and parts of adjacent counties in southwestern

Il1linois. Approximately 80 miles long and 20 miles wide.

Topography and Drainage

l. Generally rugged; dominantly alternating ridges and valleys; crosseé by

the broad trough of Illinois River.

2. Well developed drainage systems; most minor streams have marrow V-shaped
velleys and steep gradients; valleys of Mississippi and Illinois rivers are broad,
flat-bottomed, and terraced, with precipitous walls, and the rivers have very low

gradients.

3. Natuwl surface drainage good; some underground channels and some local

sinkholese.
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Geologz

1. Mostly & non-glaciated or old glaciated area, mantled by loess.

2+ Exposed bedrock consists principally of limestone, dolomite, sandstone,
and shale formations ranging in age from the St. Peter sandstone of the Ordovician
system to the Warsaw-Salem formation of the Lower Mississippian series; in south end
of Calhoun County, south of the Cap-an-Gres flexure, there are thin shale, sandstone,
limestone, coal, and undercley formations belonging to the Pennsylvanien ("Coal Measures")

systeme Aggregate thickness of exposed bedrock formations is about 1800 feet.

3¢ Loess mantle, mostly of Wisconsin age, reanges from 12 to 25 feet in thick=-
ness; Migsissippi and Illinois river valleys are filled with silt, sand, and gravel

outwash about 150 feet thick; the upper part of which is Wisconsin in age.

4, Permeability of soil and subsoil rapid to moderate (State Soil Survey

6lagsificatibn)e.

Geological Resources

l. Large deposits of limestone and dolomite for agstone, concrete eggregate,

railroad ballast, riprap, road metal, building stone, etce

2+ Deposits of sand and gravel.

3. Silica send (sendstone)e

4, Shale and clay for structural clay products, refractories, foundry clay,

etce

5. Coal-beds of variable thickness occur only in the south end of Calhoun

County

6. Commercial quantities of oil and gas have been produced from the bedrock

formations in limited areas.
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7o Groundwater in surficial deposits end in the surficial bedrock equifers
is dependent on local rainfall and surface waters; in the deeper aquifers it is

highly mineralizede.

Springfield-Salem Plain

Location and Extent

Includes most of south-central Illinois lying between Illinois River on the
west, Wabash River on the east, Peoria on the north, and Nashville on the southe.

Approximately 165 miles both north-south and east-weste.

Topography end Drainage

1, Generally a level plain with a few ridges and hills, usually low but some
as much as 100 feet highe Stream velleys incised in plain; large tracts of undissected
or little dissected plain lie between the principal velleyse For comparison with

Galesburg, Upland Plain see note thereunder.

2. Drainage systems generally well developed. Principal streams have low
gradients and broad, flat-bottomed, terraced valleys with steep walls)intermediate
streams have relatively wide V-shaped valleys and moderate gradients; headwater portions

of streams have broad shallow valleys and low gradientse

3s Natural surface drainage generally good, but slow on broader upland tracts.

Geologz

l. Principally a glacial drift plein; bedrock is exposed only alohg streams and

in walls of valleys.

2. Glacial drift is mostly of Illinoian age and consists principally of till

(sony clay) with some hills or ridges more or less gravelly; most of the larger stream
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valleys are partially filled with silt, sand, and grevel outwash mostly of Wis-
consin age; large area of sand of Wisconsin age in Mason and Tazewell counties;

entire area mantled with loess, mostly of Wisconsin age.

3 Surficial bedrock consists generally of thin shale, sandstone, limestone,
coal, and underclay formetions belonging to Pennsylvenian ("Coal Measures") system;
thick limestone formations belonging to the Lower Mississippian series are exposed

along Illinois River and tributary stréams in southwest edge of area.

4. Glacial deposits are as much as 300 feet thick in places; thickness of
loess ranges from 2 to more than 25 feet,being thickest near Illinois, Mississippi,
and Wabash rivers. Aggregate thickness of exposed bedrock formations is about

2700 feete

5. Permeability is rapid along Illinois Velley, moderate in rest of north
pert of area, and moderate on sloping ground end slow or very slow on level ground
in south part of area where a "hard-pen" constitutes the subsoil (State Soil Survey

classification).

Geological Resources

1. Large deposits bf limestone for agstone, concrete aggregate, railroad

ballast, riprap, road metal, building stone, lime, whiting etc.,
2e¢ Large deposits of sand and gravel.

S+« Shale and clay for structural clay products, refractories, foundry clay,

pottery, etce

4, Deposits of natural-bonded molding-sand.

5. Deposits of peate

6+ Extensive coal-beds of variable thickness, producing important amounts of
coal mainly from underground mines.
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7o Large quentities of o0il and gas have been produced from the bedrock
formations at many places; small amounts of gas are also obtained from the glacial

deposits in most of the area.

8¢ Groundwater in glacial deposits and in surfieial bedrock formations
is dependent on local rainfall and surface waters; in buried bedrock aquifers it

is highly mineralized.

Kaskaskia Ridges

Location and Extent

An irregular area in the middle of the Springfield-Salem Plain; comprises
most of Bond and parts of adjacent counties. About 60 miles long and 25 miles wide

maximume

Topogrephy and Drainage

l. An irregular assemblage of morainic ridges and hills with small inter-

¢

vening plains, some of which are old lake bedse.

'
2. Drainege systems generally well developed; stream gradients vary from

moderate to 1lowe.

3« Natural surface drainage good except in local plains areas.

Geologz

l. Surficial materials are dominently sandy and gravelly glacial drift, with

numerous ridges and hills of gravel, all mantled by loess.

2. Bedrock is exposed only along some of larger streams; consists of thin
limestone, shale, and sandstone formations belonging to Pennsylvenian ("Coal
Measures") system; other formations of Pemnsylvenian system underlie the glacial

drifte.
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3e Glacial drift, mostly of Illinoisken age, is generally ahout 100 feet thick
in the hills; loess mantle, mostly of Visconsin age, is approximately 5 feet thick;

maximum total thickness of Pennsylvenien system is about 1300 feet.

4., Permeability of soil and subsoil is very slow on level ground and moderate

on sloping ground (State Soil Survey classification)e

Geological Resources

l. Smell deposits of limestone for agstone, concrete aggregate, road metal,

etce
2« Deposits of sand and gravel.
3« Clay end shale for structural cley products.
4. Deposits of natural-bonded molding-sand.

5 Numerous extensive coal=beds of variable thickness underlie the area and

have been locally producing from underground mines.

6o Considerable amounts of o0il and gas have been produced from the beéi}ock

formations at some placess

T« Groundwater in the glacial drift and in the surficial bedrock is dependent

on local rainfall and surface waterss Groundwater in all the bedrock formations, except

in some that lie immediately under the glacial drift, is highly mineralized.

Mt. Vernon Hill Country

Tocation and Extent

A large triangular area in southern Illinois, extending from Waterloo east to

Wabssh River below Palestine and from Newton south to the Illinois Ozarks. About 150

miles east-west and 80 miles north=souths.
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Topography and Drainage

l. Generally moderately rugged; a few "prairies™ or nearly level upland trects;
broad, elmost flat, swempy lowlands along the principal river valleys. Primarily

- preglacial topography mentled and modified by glacid drifte.

2¢ Drainage systems generally well developed. Most streams hage broad, flat-

bottomed, sometimes terraced valleys and low gradients.

3¢ Natural surface drainage good on slopes, poor in valley-bottoms; many
artificial drainage ditches an?&uch artifieial improvement of netural streem channels

in wvalley-bottomse.

Geologz

1. Bedrock generally at or near surface on the divides, larger valleys have deep

alluvial fillss Fills are mantled by glacial drift.

2. Surficial bedrock consists principally of thin shale, sandstone, limestone,
coal, and undercley formations belonging to the Bennsylvenian ("Coal Measures") system,
meximum aggregate thickness about 2600 feet; in west end of area the surficial bedrock
consists of thicker limestone, shale, and sandstone formations belonging to the Chester

(Upper Mississippian) series, with a total thickness of about 400 feete

3e Glacial drift is mostly of Fllinoian age and consists prineipally of +till
(pebbly clay) with a little gravel; Webash, Embarress, and Kaskaskia valleys are
partly filled with outwash of Wieconsin age consisting of silt, sand, and gravel and
with recent alluvium; other large valleys are partly filled with slack-water siits;
maximum total thickness about 150 feet. Loess,mostly of Wisconsin age, is generally

less than 5 feet thick, but near Mississippi end 'labash rivers it thickens to 10 feet.

4. Permeability of soil and subsoil is moderate in valley-bottoms along Wabash

River and its tributeries and on sloping ground but elsewhere it is very slow (State
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Soil Survey classification).

Geological Resources

1. Limited deposits of limestone for agsbne, concrete aggregate, road metal,

etce

2 Sand and gravel in limited depositse

3¢ Shale and clay for structural clay productse

4, Extensive coal-beds of variable thickness, producing important amounts of

coal from both underground and strip minese.

5. Large quantities of oil and gas are produced from the bedrock formetions

st many placese

6. Groundwater in glaciel deposits and in surficial bedrock formations is
dependent on local rainfall and surface waters; in buried bedrock aquifers it is

highly mineralized.

Illinois Ozarks

Location and Extent

Congists of & belt 20 to 40 miles wide across southern Illinois and a strip

10 to 20 miles wide extending northwest along Mississippi River nearly to Ste. Louise.

Topography snd Dreinage

1. Generslly more or less rugged; alternating ridges and valleys with local

relief up to 600 feet; numerous precipitous cliffs and steep rock ridgess

2+ Well developed drainage systems; most streams have narrow V-shaped valleys

and steep gradients; large rivers have broad, flat-bottomed valleys with precipitous

walls end have low gradientse
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3e Natural surface drainage rapid; considereble underground drainage,

causing numerous underground channels, caves, sinkholes, and large springse

Geology
l. Non-glaciated except along north border where thin glacial drift, of

Illinoian age, occurs at some places; mantled by loess.

2. Bedrock consists principally of thick limestone, sandstone, and shale
formations ranging in age from the Kimmswick formation of the Ordovician system
through the Chester (Upper Mississippian) series, with an aggregate thickness of
abaut 6000 feet, and thin sandstone, shalej;limestone, coal, and underclay formations
belonging to the Pennsylvanian ("Coal Measures") system, with maximum thickness
of about 1000 feet. Clay, sand, and gravel formations of the Cretaceous and Tertiery

systemsoccur locally in the southern part.

3s Valleys of Mississippi and Ohio rivers are filled with silt, sand, and
gravel outwash, mostly of Wisconsin age, to a depth about 150 feet; the loess mantle,
also mostly of Wisconsin age, is generally 8 to 12 feet in thickness, except in the
west part where it thickens to more than 25 feet and along the north border where

it thins rapidly to 2 feet or lesse

4. Permeablility of soil and subsoil is slow on level ground and moderate on

sloping ground (State Soil Survey classification).

Geological Resources

1. Large and extensive deposits of limestone for agstone, concrete aggregate,
railroad ballast, riprap, road metal, building stone, flux, lime, and other special

USESe

2. Sand and gravel dredged from Mississippicand Ohio rivers.
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3. Large deposits of sandstone for building stone, riprap, etce.

4, Tripoli ("emorphous" silica), genister, noveculite, and novaculite

gravele.

5. Shale and clay for structural clay products and other uses; limited
deposits of kaolin for refractories, crucibles, bonding-clay, potltery, and other

special usese

6+ Deposits of natural-bonded molding-sand.

7. Fluorspar and zinc and lead ore in Hardin and Pope counties.

8. Limited coal-beds at some places along north border have been locally

mined.

9. Small amounts of oil and gas have been produced from the bedrock forma-

tions at some placese.

10. Groundwater in glacial deposits and in surficial bedrock formations is
dependent on local reinfall and surface waters; in buried bedrock aquifers it is
highly mineralized; saline springs near Shawneetown were source of important local

salt industry in primitive and pioneer times.

Ceiro Lowlands

Location and Extent

A belt 6 to 12 miles wide across the southern tip of the State.

Topography and Drainage

l. Generally low-lying river bottoms, with a single belt of low rounded

ridges and hills along the northeast border and extending westward between Cache and

Ohio riverss
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2+ Drainage systems well developed, but all streams except small head-

weters in hills have low gradients.

3. Natural surface drainage mostly slowe.

Geology
l. River valleys are filled to a depth of 150 feet with glacial outwash, mostly

of Wisconsin age, and consisting of silt, sand, and gravel.

2+ dills are composed of clay, sand, and gravel formations belonging to the
Cretaceous and Tertiary systems and having atotal thickness of about 825 feet;

limestone belonging to the Mississippian system crops out at a few places along the

principal streams.

3. Hills are mﬁgﬁled with loess mostly of Wisconsin age and 12 to 25 feet

thicke

4. Permeability of soil and subsoil is slow on level ground and moderate on

sloping ground (State Soil Survey classification).

Geological Resources

1. Small deposits of limestones.
2. Sand end gravel,
3¢ Natural-bonded molding-sand.

4+ Clay for structural clay products, pottery, refractories, and other special

uses; Fuller's earth.

5« Groundwater in glacial deposits and in surficial bedrock formations is (-
dependent on local rainfall end surface waters; in buried bedrock aquifers it is

highly mineralized.
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Cache River Basin

Topography and Drainage

l. Lower part of main stream lies in Cairo Lewlands, headwatsrs

and principal tributaries lie in Illinois Qzarkss.

2. Generally rugged in Illinois Ozarks; alternating ridges and
valleys with local relief up to 350 feet; numerous precipitous cliffs and
steep rock ridges. Generally low-]ying river=bottoms in Cairo Lowlands,
with & belt of low rounded ridges and hills along the southeast border of

the basin; local relief up to 150 feet.

3. Well developed drainage systems; lower part of Cache River has

broad, flat-bottomed valley through which it meanders with a very low gradient;

upper part of river and principal tributaries have low gradients and flat-bottomed

valleys with steep walls; small streams in Illinois Ozarks and in Cairo hills

have narrow V-shaped valleys and stedp gradientse

4, Natural surfece drainage good, numerous artificial draineage
ditches end other improvements of natural streams in lowlands along lower
part of Cache River. Run-off mostly rapid in Illinois Ozarks, mostly slow in
Cairo Lowlands. Considerable underground drainage in Tllinois Ozarks, causing

numerous underground channels, sinkholes,and springse.

Geologz

1y, A non-glaciated area mantled by loess

2e Bedrock in Illinois Ozarks consists principally of thick limestone,
zandstone, and shele formetions belonging to the Devonian and Mississippian

systedé massive cliff-forming sandstone along north bordere Hills in Cairo

Lowlands are composed of clay, sand, and gravel formations belonging to the
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Cretaceousiand:Tertiary systems.

3. Cache Vaelley is filled with silt, sand,and gravel outwash of
galcial age and with recent alluvium, to a depth of about 150 feets The
valleys of minor streams, especially in the Illinois Ozarks, contain much
rubble gravel, especially chert rubble, derived from the bedrock formations.

The loess mentle on the uplends is generally 12 to 15 feet thick.

4. Permeability of soil and subsoil is slow on level ground and

moderate on sloping ground (State Soil Survey classification).

Geological Resources

l. Large and extensive deposits of limestone for agstone, concrete

aggregate, reilroad ballaest, riprap, road metal, building stone, etce
2o Large deposits of sandstone for building stone, riprap, etce.

3. Tripoli ("amorphous® silica), ganister, novseculite, and

novaculite gravel.
4. Local deposits of sand and gravel.
5. Natural-bonded molding-sand.
6. Shale and clay for structural cleay products and other uses.

7. Groundwater in glacial deposits and in surficial bedrock forma-
tions is dependent on local rainfall and surface waters; in buried bedrock

aquifers it is highly mineralized.
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Ohio River, Basin I

Extent

Comprises area drained by streams directly tributary to Ohio River

between Cache and Saline/ﬁivers; largest tributary stream is Bay Creek,

Topography and Drainage

le Comprised of parts of Cairo Lowlands and Illinois Ozarks.

2, Generally more or less rugged; alternating ridges and valleys
with loecal relief up to 500 feet; numerous precipitous cliffs and steep

rock ridges.

3. Well developed drainage systems; most streems have narrow
V-shaped valleys and steep gradients; lower part of Bay Creek has broad,
flat-bottomed valley through which it meanders with a very low gradient and
in which there are numerous artificial dreinage ditches and other improvemsnts

of natural drainage.

4, Natural surface drainage good. Run-off mostly repid, slow in
lower Bay Creek valleye. Considerable underground drainsge in Illinois Ozarks,

causing numerous underground cheannels, caves, sinkholes, and large springs,.

Geolosz

1, A non-glaciated area mantled by loess,

2. Bedrock consists of (a) thick limestone, sandstone, and
shale formations belonging to the Devonian and Mississippian systems, (b)
sandstone, shale, limsstone, coal, and underclay formations belonging to the

Pennsylvanian ("coal measures") system, (c) clay, sand, and gravel formations
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belonging to the Cretaceous and Tertiary systems,

3, Valleys of Ohio River and lower Bay Creek are filled with
silt, sand, and gravel outwash of glacial age and with recent alluvium to
a depth of about 150 feet; valleys of the miner streams, especially in the
illinois Ozarks, contain much rubble gravel, especially chert rubble, derived
from the bedrock formations; the loess mantle is 6 to 20 feet thick, thinnest

in the northwest part.

4, Permeability of soll and subsoil is slow on level ground and

moderate on sloping ground (State Soil Survey classification).

Geolqg}cal Resources

1l Large and extensive deposits of limestone for agstene,

conerete aggregate, railroad ballast, riprap, road metal, building stone, etc.
2, Large deposits of sandstone for building stone, riprap, etc.
3o Sand and gravel dredged from OChio River
4, Naturalsbonded molding-sand.
5, Shale and clay for structural clay produsts and other uses,
6, Fluorspar and zine and lead ore in Hardin and Pbpe/ﬂ@untias.
7« Limited coal-beds at some places have been locally mined.

8. Groundwater in glacial deposits and in surficial bedrock forma-
tions i1s dependent on local rainfall and surface waterss in buried bedrock

aquifers it is highly mineralized,
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Saline River Basin

Topography and Drainage

1, Lies mostly in Mt. Vernon Hill Country; south border lies

in I1linoeis Ozarks,

2+ Generally moderately rugged, more so in Illinois QOzarks;
broad, almost flat, sweampy lowlands along the principal river valleys.
Primarily preglacial topography, mentled and modified by gleeial drift,

Meximum local relief about 400 feet.

3¢ Drainage system generally well developed, Principal streams
have broad, flat-bottomed, sometimes terraced valleys and low gradients;
smaller streams in Illinois Ozarks have narrow V-shaped valleys and steep
gradients; smaller streams elsewhere have relatively wide V-shaped valleys

end moderate gradlents.

4, Natural surfacé drainage good on slopes, poor in valley=bottoms;
meny artificial drainage ditches and much artificial improvement of natural
stream chammels in vally-bottoms, Comnsiderable underground drainage in
Illinois Ozarks, causing numerous underground ehannels, caves, and large

springs and some sinkholes,

GeoloEZ

1, Bedrock generally at or near surface on the @plands;
larger valleys have deep alluvial fills. Hills in Mt. Vernon Hill Country

are mantled by glecial drift, Loess mantles all uplands,

2s Surficial bedrock consistis principally of thin sandstone, shale,

limestone, coal,and underclay formations belonging to the Pennsylvanian
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("Coal Measures") system; in Illinois Ozarks these overlie thicker limestons,

sandstone, and shale formations belonging to the Mississippien system,

3. Glacial drift consists principally of till srsbbly clay) with a
little gravel; principal valleys are partly filled with sleck-water silts
with a maximum thickness of about 150 feet, Rubble gravel deriwed from the
bedrock formatlons occurs in the smaller valleys, especially in Illinois Ozarks,

Loess is 3 to 6 feet thick,

4, Permeability of soil and subsoil is moderate on sloping ground

and moderate to very slow on level ground (State Soil Survey classification)e

Geologioal Resources

1, Deposits of limestone for agstone, concrete aggregate, railroad

ballast, riprap, road metal, building stone etc,
2o large deposits of sandstoné for building spne, riprap, etc,
3¢ Small local deposits of sand and gravel,
4, Natural-=bonded moldingesand.
5, ©Shale and olay for structural clay products and other uses,

6e Extensive coal-beds of variable thickness, produsing impertant

amounts of coal from both underground and strip mines,

7o Large quantities of oil and gas are produced from the bedrock

formations at many pleces,

8o Groundwater in glacial depesits and in surficial bedrock formations
is dependent on local rainfall and surface waters; in buried bedrock aquifers

it is highly mineralized; saline springs near Shawneetown were source of impor-
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tent local salt industry in primitive and prioneer times,

Ohio=Wabash Rivers, Basin II

Extent

Comprises small area drained by streams direetly tributary to

Ohio and Webash Rivers between Saline and lLittle Wabash }évars.

Topography and Drainsge

les Comprised of parts of Mt. Vernon Hill Country and Illinois Ozarks.

2. Generally a relatively level lowland with three small moderately
rugged hill arees rising more or less ebruptly from it in the south part,

Maximum local relief about 300 feete

3s Drainage systems in Illinois Ozarks relatively well deweloped and
most streams have moderate gradients; in Mt, Vernon Hill Country drainage
lines are mostly shallow, poorly established, and with low gradients,

Oxbow lakes and swamps &re numerous,

4, DNatural surface drainage mostly poor, except in hill areas
where it is good; many afrtificial drainage ditches and other improvements,

Run-off rapid in hills, slow elsewhere,

Geclog

1. Mostly a glacial outwash valley-train which is now the floodplein

of Webash end Chio rivers, Maximum thickness of deposit about 150 feset.

2. EHill areas are composed principally of thin shale, sandstone,

limestone, coal,and underclay formations belonging to the Pennsylvenian

("Coal Measures") system, which also underlie the rest of the area,
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3e Rubble derived from the bedrock occurs in the upper parts of the
velleys; alluvium in the lower parts of fhe valleys in the hill areasg Little
erosion or deposition in principal lowland area. Hill areas are mantled by

loess generally 6-8 feet thick,

4, Permeability of soil and subsoil is moderate (State Soil

Survey classification)e

Geologlcal Resources

le EKimited deposits of limestone for agstone, conerete aggregate,

road metal etece
2. Sand and gravel dredged from Ohio end thash/ﬂivens
3e MNatural-bornded molding-sende
4, .Shale and clay for structural clay products and ether uses,
5, Extensive coal beds of variable thickness underlie the area.

6. 0il and gas are produced from the bedrock formations at some

places.,

7o Groundwater in glacial deposits and in surficial bedrock forma-
tions is dependent on locel rainfall and surfacé waters; in buried bedrock

aquifers it is highly mineralizeds

Little Wabash River Basin

Extent

Includes Skillet Fork basiﬁl<



Topograephy and Drainage

1, Nnin,g%ream rises in Bloomington Ridged Plain, upper part of basin

lies in Springfield=-Salem Plain, and lower part lies in Mt., Vermon Hill Countrye

2. Upper part of basin generally a nearly level plain in which
stream valleys are incised; lower part generelly moderately rugged, with a
few "prairies™ or nearly level upland tracts and broed, almost flat, swampy

lowlands along the principal river velleys, Maximum local relief about 180 feet.

3¢ Drainage systems generally well developed. Principal streams have
brogd, flat-bottomed, terraced valleys and low gradients; smaller strems have

V-shaped valleys and moderate gradients.

4, DNatural surface drainage generally good except in lowlands along
principal streams, where there are numerous artificial drainage ditches and
other improvements of natural drainage. Run-off generally rapid in hilly

areas, slow in lowlends and on upland plains,

Geologz

1. Upper part of basin principally a glecial drift plain, with bedrock
exposed only along some streams and in walls of some valleys; in lower part
of basin bedrock is generally at er near the surface, mantled with glacial

drift. Iarger velleys have deep alluvial fills,

2. Glacial drift consists principally of till (pebbly clay) with
a little gravel; larger valleys in Mt. Vermon Hill Country are partly filled
with slack-water silts to a depth of as much as 150 feet; rock rubble occurs
in some of the headwater valleys in the Mt. Vernmen Hill Country; silt and
sand alluvium constitutes valley-bottems and low terraces along larger strsams,

Uplands ere mentled with loess, generslly 2 to 4 feet thicke
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3¢ Surficial bedrock consists of thin shale, sendstone, limestons,
coal, and underclay formations belonging to the Pennsylvanian ("Goal Messures")

systam;

4, Pormeability of seil and subsoil moderate in lowlands and on

sloping ground, very slow on level uplands (State Soil Survey classification).

Geological Resources

l, Limited deposits of limestone for agstone, conorete aggregete,

road metal etce

2s Sand and grevel in limited deposits.

3¢ Shale and clay for structural clay producta,

4,  Extensive cosl beds of variable thickness underlie the area,

6o Large quantities of oil and gas are produced from the bedrock
formations at many places; small quantities of gas are also obtained locally

from the glacial drift,

6es Groundweter in glacial deposits and in surfieial bedrock formations
is dependent on local rainfell and surface waters; in buried bedrock aquifers

it is highly mineralizeds

Wabash River, Basin III

Extent

Comprises area drained by streams directly tributary to Webash River
between Little Wabash and Embarass rivers; largest tributary stream is Bonpas

Creeke
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Topography and Drainage

l, Lies in Mt. Vernon Hill Country,

2+ Generally moderatsly rugged; broad, almost flat lowlends along
the principal river valleys. Primarily preglacial topography mantled and

modified by glacial drift. Maximum local relief about 150 feet.

3¢ Drainage systems generally well developed, Principal streams
have broad, flat-bottomed, sometimes terraced valleys and low gradientss

smaller streams have relatively wide V-shaped valleys and moderate gradients,

4, Natural surface drainege generally good, Numerous ertificial
drainage ditches in lowlands along principel streams, Run-off generally

repid, somewhat slower in lowlands.

Geology

le Bedrock generally at or near the surface in the uplands, mantled by

glacial drift; lerger valleys have deep alluvial fills,

2, Glacisl drift consists principally of till (pebbly clay) with a little
gréiel; Webash Valley partly filled with silt, sand, and gravel outwash of
glacial age and with recent alluviums other large valleys are partly filled
with slack-water silts; maximum total thickness ef about 150 feet, lLoess

is 2 to 8 feet thick, thickest alomg Webesh Valley,

3. Surficial bedrock consists of thin shzle, sandstone, limestone,
coal, and underclay formetions belonging to the Pennsylvania ("Coal Messures")

systems

4, Permeability of soil end subsoil moderate in lowlends and on sloping

ground, very slow on level uplands (State Soil Survey classification).
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Geolosical Resources

le Small local deposits of limestone for agstene, conorete aggregate,

road metal, etc,

2. Sand and gravel dredged from Wabesh River; extensive deposits in

Wabash lowland; smell locsl deposits elsewhers,
8+ Natural-bonded molding-sand.
4, Shale and clay for structural clsy products,
5 Extensive ceal beds of variable thioknmess underlie the area.

6e ILarge quantities of oil and gas are produced from the bedrock

formations at many placese

7« Groundwater in glacial deposits and in surficigl bedrock formations
is dependent on local rainfall and surface waters in buried bedrock aquifers

it is highly mineralizede

Embsrass River Basin

Topography and Drainage

lo Worth part of basin lies in Bloomington Ridged Plain, middle pert in

Springfield=Salem Plain, and south part in Mt, Vernon Hill Countrye

2., Generally an undulatory plain in north and middle parts, with four
morainic ridges crossing it in the north part and scattered ridges and hills
in the middle part; stream valleys incised in plain, South part generally
moderately rugged, with broad lowlands along the principal streams; primerily
preglacial topography mantled and modified by glacial drift. Maximum local relief

about 200 feet,
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3¢ Drainage system generally well developeds Principal streams have
low gradients and broad, flat-bottomed, terraced valleys with steep walls;
intermediate streams have relatively wide V-shaped valleys and moderate
gradients; headwater portions of streams have broad shallow valleys and low
gradientss small streams directly tributary to principal streams have short,

deep, narrow valleys and steep gradients.

4, Natural surface drainage generally goode Numerous artificial
drainage ditches in north part of basin and in lowlands along EMbaggsé River
in south parts Run-off generally slow to moderats, except on slopes aleng

stream valleys, where it is rapid,

Geologz

1. Area is generally underlain by glacial drift mentled by loess.
Bedrock is exposed only along principal stream valleys in north and middle

parts, but lies at or near surface in hilly areas in south part.

2, Glacial drift consists of till (pebbly and steny clay), sand,
and gravel, mantled by loess 2 to 8 feet thick, thickest nearest Webash
River and in nerth end of basin; larger stream valleys are partially filled

with silt, sand, and gravel outwash of glacial age and with recent alluvium,

3s Surfieial bedrock consists of thin shale, sandstone, limestone,
coal, and underclay formatiens belomging to the Pennsylvanisn ("Coal Measures™}

»

systeme

4, Permeability of soil and subsoil moderate except on level uplands
Count
in Springfield-Salem Plain and Mt. Vernon Hil;/wher;m;t is very slow

(State Seil Survey eclassification)e
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Geological Resources

l, Limited deposits of limestone for agstone, concrete aggregate,

road metal, etc.
2o Sand and gravel in limited deposits.
30 Shale and clay for struectursl clay products,
4, Extensive coallbeds of variable thickness underlie the arsa,

5., Large quantities of oil and gas are produced from the bedroek
formations at many places; small quentities of gas are also obtained loecally

from the glacial drift.

" 6¢ Groundwater in glacial depesits and in surficiel bedrock formations
is dependent on local reinfall and surfaece waters; in buried bedrock aquifers

it is highly mineralized.

Wabash River, Basin IV

Extent

Comprises area drained by streams dirsctly tributary to Wabash River

between Embé%ass and Vernﬁii&on rivers.
N—

Topography and Drainege

1, North part of basin lies in Bloomington Ridged Plain, middle

pert in Springfield-Salem Plain, and south part in Mt. Vernon Hill Countrye

2. Generally an undulatoryplafim in north and middle parts, with four
morainie ridges crossing it in the north part and scattered ridges and hills

in the middle part; stream valleys incised in plain. South part generally
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moderately rugged, with broad lowlands along Wabash River; primarily
preglacial topography meantled and modified by glacial drift, Meximum looal

reXief about 100 feet,

3¢ Drainage systems generally well developed. In middle and south parts
principal streams have low gradients and broad, flat-bottomed, terraced valleys
with « steep walls; tributaries generally are short and hgve deep narrow
velleys and steep gradients;lzﬁ north part streams generally have broad

shallew valleys and low gradientss

4, Natural surface drainage generally goode Some artificlal drainage
ditches in north part, several in lowlands along Wabash River in south part,

Rhn-off slow in north part and in thash/ﬁbwlands, generally rapid elsewhere.

Geologz

l, Aree is generally underlain by glacial drift, mantled by loess.

Bedrock lies at or near surface in much of area,

2o Glacial drift consists of till (pebbly end stony clay), sand,
and gravel, mantled by loess 2 to 8 feet thick, thickest nearest Wabash River;
larger stream valleys are partially filled with silt, send, and gravel outwash

of glacial age smd with recent alluvium,

3« Surficial bedrock consists of thin shale, sandstons, limestone,
coel, and underclay formations belonging to the Femsylvanian ("Coad Measures")

systeme

4, Permeability of soil and subsoil moderate except on level uplands
in Springfield-Salem Plain and Mt., Vernmon Hill feuntry where it is very slow

(State Seil Survey Classification)e
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Geological Resources

le Limlted deposits of limestone for agstone, concrete aggregate,

road metal, etce

2. Extensive deposits of sand and gravel along Webash Valley; limited

-deposits elsewherse.
3e Shale and cley for strustural clay produets.
4, Extensive ceoal beds of variable thickness underlie the area.

5o Smell gquantities of oil and gas have been produced from the bedrock
formations at some places; smell quantities of gas are also obtained locally from

the glacid drift,

6e Groundwater in glacial deposits and in surficial bedroeck formations
is dependent on local rainfall and surface waters; in buried bedrock

aquifers it is highly mineralized,

et
Vermil}ion River Basin

Topography and Drainage

le Iies almost entirely in Bloomington Ridged Plein, with one bit of

Kenkakee Plain,

2, Comprised of & number of more or less concentric knolly morainie
ridges with intervening more or less undulatory plains in which stream valleys

are incised, Meximum local relief about 150 feet,

3¢ Drainage system relatively complete, but originally there were
2 large number of ponds, marshes, and undrained depressioms. Primipal streams

are graded and flow in flat-bottomed valleys with steep walls, aleng which

small tributaries have deep narrow valleys and steep gradients; other streams
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have broad shallow valleys and low to moderate gradient,

4, Fatursl surface drainage poor to goode MNost streams have been
dredged, cleared, and straightened; numesrous artificial drainage ditches
and subsurfece drains. Run-off rapid on morainic ridges and along principal

vaelleys; slow to moderately rapid elsewhere.

Geolosz

l. Area is generally underlein by glacial drift, covered by a thin
mantle of loess. Bedrook is exposed only along velleys in southeast part of

basine

2. Glacial drift consists of till (pebbly and stony clay), sand, end
gravel; most of the larger valleys are partially filled with silt, sand,and

gravel outwash of glacial age.

3¢ Surficial bedrock consists of thin shale, sandstone, limestone,
coal, and underclay formations belonging to the Pennsylvenian ("Coal Mbasurgg)

systen.

4, Permeability of soil and subsoil moderate in south part of basin;
in north part it is variable on level ground, slow on sloping ground (State

Soil Survey classification)

Geologiecal Resources

l. Limited deposits of limestone for agstone, concrete aggregate, road

metal, etce

2o Moderately extensive deposits of sand and gravel aleng prineipal

streams; limited deposits elsewhere,



30 Clay and shale for structural clay productse

4, TExtensive coal-beds of variable thickness, producing important

amounts of coal from beth underground and strip mines in southeast part of basin,
5, Small amounts of gas are obtained locally from the glecial drift,

6e Groundweter in glacial deposits and in surficial bedrock
formations is dependent on locel rainfall and surface waters; in buried

bedrock squifers it is highly mineralized,

Hississippi River, Basin I

Extent

Comprises area drained by streams directly tributary to Mississippi

River between Ohio and Big Muddy rivers; largest tributary stream is Clsar Cresek.

Zopdgraphy end Drainage

1, Lies meinly in Illinois Ozarks; south and lies in Cairo Lowlands.

2+ Generally rugged in Illinois Ozarks; alternating ridges and
vallays with local relief up to 630 feet; numerous ﬂdﬂoipitons cliffs and

sbéep rock ridges, Low=lying bottomland along Mississippi River,

3s Well developed drainage systems Mississippil River has low
gradient and broad, flat-bottomed valley with steep, locally precipitous wallj

small streams in Illinois Ozarks have narrow V-shaped valleys and steep gradients,

4, Natural surface drainage generally good; numerous artificial drainage
ditches and other improvements of naturael streams in lowlands elong Mississippi
Rivers Run=-off rapid in uplands, slow in lowlandse Considerabls underground
‘drainage in Illinois Ozarks, causing numerous underground channels, caves,

sinkholses, and large springse
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Gaolegz

l¢ A non-glaciated ares mentlsed by loess.

2s Bedrock consists prinecipelly of thick limestone, sandstone, and

shale formetions.

3¢ Mississippi Valley is filled with silt, sand, and gravel outwash
of glacial age and with recent alluvium, to a depth of about 150 feet. Velleys
of streams in Illinois Ozarks contain much rubble gravel, especially chert
rubbie, derived from bedrock formations, “he loess mantle on the uplands

is 15 to 25 feet thick,

4, Permeability of soil and subsoil is slew on level ground and moderate

on sloping ground ( State Soil Survey classifieation)e

Geolqgipal Resources

le Large and extensive deposits of limestone for agstone, concrete
aggregate, railroad ballast, riprap, road metal, building stone, flux, lime,

and other special uses.
2¢ Sandstone for building stone, riprap,ets.
3s Sand and gravel dredged from Mississippi River,

4 Tropoli ("amorphous™ silica),ganister, novaculite, and novaculite

gravel,

5. Shale and clay for structural clay products and other uses;
limited deposits of kaolin for refractories, crucibles, bonding-cley, pottery,

snd other special uses.

6o Groundwater in glaclal depesits and in surficial bedrock formations

bedrock
is dependent on local rainfell and suface waters; in aridd/aquifers foe——
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it is highly mineralized,

Big Muddy River Basin

Topography and Drainage

l¢ Lies mostly in Mt. Vernon Hill Country, partly in Illinek Ozarks.

2¢ Generally more or less rugged, except in northwest part where
there are some "prairies" or nearly level upland tracts; broad, almost flat,
swampy lowlands along principal rdvers. Primarily preglacial topography

mantled and modified by glacial drift. Maximum local relief about 450 feets

3. Well developed drainage systems Principal streams have broad,
flat=bottomed, terraced valleys through which they meander widely, with
very low gradients; smal ler streams have wide V-sheped valleys and moderate
gradients in "prairie"™ country and narrow V-shaped valleys and steep
gradlents in rugged:countrys

4, Natural surface drainage good on slopes, poor in valley-bottoms;
many artificial dreainage ditches anq/Z:;?:vehnntsof natural stream courses in
valley=bottomse Run-off rapid in rugged country, slow on "prairie¥ and in
lowlands along principal streams. Considerable underground drainage in

Illinois Ozarks, causing numerous underground channels, caves, sinkholes,

and large springs.

Geologz

1, Bedrock generally at or near surface in uplands, mantled by

glacial drift and loess; larger valleys have deep alluvial fills,e

2e Surficial bedroeck in Mt. Vernon Hill Country consists principally
of thin shale, sandstone, limestone, coal, and underclay formations belongng

to the Pennsylvanian ("Coal Meagures") system; in Illinois Ozerks it cone
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sists principally of thicker limestone, shale, and sandstone formations

belonging to the Mississippien, Devonian, and Silurian systems,

3o Glacial drift consists prineipally of till (pebbly elay) with a
little gravel; lower part of Big Muddy Valley (in Mississippi valley-bottoms)
is filled with silt, sand, ahd gravel outwash of glacial age end with recent
alluvium, to a depth of about 150 feet; other principal valleys ane partly
filled with slack-water silts; the valleys of the minor streams, especially
in the Illinois @zarks, contain much rubble gravel derived from tl® bedrodk
formetions, The loess mantle on the uplands ranges from 2 to more than 25 feet

in thickness, thickest near Mississippl Vsl ley,

4, Pormeability of soil and subsoil is moderate on sloping grounds
slow on level ground in Illinois Ozarks, and very slow on level ground in

Mt, Vernon Hill Country (Stete Soil Survey olassification),

Geolgg}oal Resources

le lLarge and extenmive deposits of limestone for agstone, concrete
aggregate, railroad ballast, riprap, road metal, building stone, flux, lime,

and other special uses,
2o Large deposits of sandstone for building stone, riprap, etc.
3o Small local deposits of sand and gravels
4, Shale and clay for structural clay products,

5o Extensive coal=beds of variable thickness, producing important

smounts of coal from both undergro und and strip mines,

6e Large quantities of oil and gas are produced from the bedrock

formations at many placese



= 22 =
Te Groundwater in glacial deposits and in surficial bedrock
formations is dependent on local rainfall and surface waters; in buried

bedrock aquifers it is highly mineralized.

Mississippl River, Basin II .

Extent

Comprises area drained by streams directly tributary to Mississippi
River between Big Muddy and Kaskaskia ﬁﬁvers; largest tributary stream is

Mafys Rivere.

Topography and Drainage

1, Comprised of small parts of Illinois Qzarks and of Mt. Vernon

Hill Country.

2¢ Generally more or lese rugged, with locel relief up to 425 feet;

low-1lying bottom-lend along Mississippi River.

8s TWell developed drainage systems, Mississippi River and lower
part of Marys River have low gradients and broad, flat-bottomed valleys
with steep walls; other streams heve narrow V-shaped valleys and steep
gradients in Illinois Ozarks, wider V-shaped valleys and moderate gradients

in Mt. Vernon Hill Country.

4, DNatural surface drainege generally good; numerous artificial
drainage ditehes and other improvements of natural streams in lowlands
along Mississippi River, Run-coff repd in uplands, slow in lowlands.
Considerable underground drainage in Illinois Ozarks, causing numerous

underground chennels, caves, sinkholes, and large springse
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Geolo gy

1. Bedroock generally at or neer surface, mantled by glacial drift

and loess.

2. Surfiocial bedrock in Mt. Vernmoh Hill Country consists prinecipally
of thin shale, sandstone, limestone, coal, and undercley formations belonging
to the Pennsylvanien ("Coal Messures®) system; in Illinois Ozarks it consists
principlly of thicker limestone, shale, and sendstone formetions

belenging to the @hester (upper Mississippien) series,

3, Glacial drift consists prineipally of till (pebbly clay) with a
little gravel. Mississippi Valley is filled with silt, sand, and gravel
outwash of glaciai age and with recent alluvium, to a depth of about 150 feet;
other stream valleys contain much rubble gravel derived from the bedrock
formations, The loess mentle on the uplands rages from 4 to 25 feset in

thickness, thickest near Mississippi Valleys

4, . Permeability of soil and subsoil is moderate on sleping ground,
slow on level ground in Illinois Ozarks, and very slow on level ground in

Mt. Vernon Hill Country (Stete Soil Survey clessification).

Geological Resources

1, Limestome for agstone, concrete aggregate, railroad ballast,

riprap, road metal, building stone, etc.
2. Sandstone for building stone, riprap, etc.
3¢ Sand and gravel dredged ffom Mississippl River.

4, Shale and clay for structural clay products
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5 Extensive coal-beds of veriable thickmess, producing important

amounts of coal from both underground and strip mines,

6. 011 and gas is produced from the bedrock formetions at some

places.

Te Groundwater in glacial deposits end in surficial bedrock
formations is dependent on locel rainfall and surface waters; in buried

bedrock squfers it is highly mineralized.

Kagskaskia River Basin

Extent
Includes Shoal Creek basin.

Topography and Drainage

1s Comprised of parts of Bléomington Ridged Plain, Springfield=
Sal em Plain, and Mt Vernon Hill Country, almost all of Kaskeskia Ridges,

and a small part of Illinois Ozarkse

2s Generelly a more or less undulatery plain with numerous knolly
morsinic ridges, locel relief up to 200 feete, Stream walleys incised in

plein; large areas of little dissected plein lie between prinecipal valleys.

3e Drainage systems generally well developeds Principal streams
have low gradients énd broad, flat-bottomed, terraced velleys with steep
wuils; intermediate streams haeve réatively wide V-shaped valleys and
moderate gradients; heedwater portions of streams have broad shallow

valleys eand low gradients,

4, Naturel surface drsinage generally good, but slow on broader

upland tracts; many artificial drainege ditches and subsurface drains in
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upper part of basine. Run-off generally slow, except in lower end of beasin,

Geologz
l, Prineipally a glacial drift plein; bedrock generally exposed

only along streams and valley-walls,

2, Glacigl drift consists prineipally ef till (stony clay) witﬁ
some hills or ridges more or less gravelly, all m8ntled with loess;
Keskaskla Velley partly filled with silt, sand, and gravel outwash of
glacial age; other principal valleys partly filled with slack-water silts
and salluviume The loess mantle ranges from 2 to 25 feet in thickness,

thickest near Mississippi Valleys

3as Surficial bedrock consists primoipally of thin shale, sandstone,
limestone, coe&l, and undercley formetions belonging to the fbnnsylvanian
(Coal Memsmred') systems in southwest end of basin there are thicker
limestones, sendstone, and shale formations belonging to the Mississippian

systemy

4, Permeesbility of soil and subsoil is moderate in Bloomington
Ridged Plein and in Keskeskia lowlands; in the rest of the basin it is
moderate on sloping ground end slow or very slow on level ground (State Soil

Survey classification).

Geolo§§ea1 Resources

l. Limestone for agstone, concrete aggregete, railroad ballast,

riprap, road metel, building stone, etce

2o Sandstone for building stone, riprap, etce.

3a Large deposits ef sand and gravel.

4, Deposits of natural-bonded molding sande
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5. Shale and clay for structural clay productse

6; Extensive coal=beds of variable thickmess, producing important

amounts of coal mainly from underground mines.

7. Large quantities of oil and gas are produced from the bedrock
formetions at many places; small emounts of gas are dso obtained locally

from the glacial depositse

8. Groundweter in glacial deposits and in surficial bedrock
formations is dependent on local rainfall and surface waters; in buried

bedrock aquifers it is highly minerslized.

Mississippi River, Basin III

Extent

Comprises area drained by streams direotly tributary to Mississippi
River between Kaskeskla end Illinois rivers; largest tributary stream is

Cahokia Creek,

Topogrephy and Drainage

le Lies mainly in Springfield-Salem plain but includes & part of
Illinois Ozarks and bits of Mt. Vermon Hill Country and Calhoun County Hill

Countrye

2+ Prinsipally an uplend plain in which stream valleys are ineised.
Generally moderatdy rugged, with local relief up to 360 feet; some gently undula- '
tory interfluv tracts in northeast part; low=lying bottomland along

Mississippi River.
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3¢ Well developed drainege systems, Mississippi River and principal
tributeries have low gradisents and broad, flat-bottomed valleys with steep
or precipitous wells; smaller streams have wide V-shped valleys and
moderate gradients in Springfield-Salem Plain, narrow V-shaped valleys and
steep gradients in rest of basin. Sinkholes are abundant in uplands in

Illinois Ozarke and also in and around Alton.

4, Netursl surface dreinage generally good; numerous asrtifieial
drainage ditches and other improvements of natural streams in lowlands
along Mississippi Rivere Rur=-off rapid in uplends, slow in lowlends.
Considerable underground draineage in Illinois Ozarks and around Alton,

causing numerous underground channels, ocaves, sinkholes, and large springs.

Geology

l. Principally a glacial drift plain; bedrock generally exposed

only along streams and valley-walls,

2. Glaeial drift consists prineipally of till (pebbly oclay) with a

little gravel; Mississippi Vallyy is filled with silt, sand,and gravel

outwash of glacial age and with recent alluvium, to & depth of about 150 feet.

loess mantle on uplands ranges from 4 to more than 25 feet in thickness,

thickest near Mississippi Valleys

3e Surficial bedrock in northeast part of basin consists of thin
shale, sandstone, limestone, coal,and underclay formations belonging to the
Pennsylvanian ("Coal Measures") system; elsewhere it comsists of thick

limestone formetions.

4, Permeability of seil and subsoil is moderate on sloping ground

and slow to very slow on level ground (State Soil Survey classification),
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Geological Resources

le Iearge deposits of limestone for agstone, concrete aggregate,

railroad ballest, riprap, road metal, building stone, flux, lime, whiting, etoc.
2o Sand and gravel dredged from Mississippi River,

3« Shale and clay for structural clay products, refractories,

N\
founquy clay, pottery, etce.
4, Deposits of natural-bonded molding-sand.

5; Extensive coal-beds of variable thickness, producing importent

amounts of coal mainly from underground mines.
6e Oil and gas is produced from the bedrock formetions in some places,

7. Groundwater in glacial deposits and in surficial bedrock
formations is dependent on local rainfell and surface weters; in buried

bedrock aquifers it is highly mineralized,

Illinois River Basin

Extent

Includes tributary basins of Macoupin Creek, LalMoine River, Sangamon
River, Salt and Sugar creeks, South Fork Sangamon River, Spoon River, Macknaw

River, Vérmiigion River, Fox River, Kankakee River, and Des Plaines and DuPage river:

Topogrephy end Drainage

1, Comprised of all of Chicago Lake Plain, almost all of Kankekee
Plein, most of Bloomington Ridged Plain, large parts of Galesburg Upland Plain
end Springfield-Selem Plain, part of Calhoun County Hill Country, and a bit

of Kaskaskia Riiges.
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2+ Topographyvwries from nearly flat in the plains areas to ridged
end knobby in Bloomington Ridged Plain and to generally rugged, alternating
ridges end valleys in Calhoun County Hill Countrye Principal stream valleys
incised in plains., Maximum local relief usually 150 to 300 feet, but up

to 430 feet along lewer part of Illinois Valley,

3e quatively complete system of stream drainage in mest of the
area but lakes, marshes, bogs, and undrained depressions are abundant in
northeast part, less common elsewhere. Principal streams are graded and generally
have floodplains bordered by sand and gravel terraces, but at some places they
have relatively narrow, steep-walled, deep valleys. Illinois River has a
broad, flat-bottomed valley with steep walls, with gradient lower below Hemnepin
than above, but its smeller tributaries generally have deep, relatively

narrow, steep-walled valleys and relatively steep gradients.

4, Neturel surface drainage mostly good, but poor or slow on
pleins sreas, in lowlands along principal rivers, and in lake region in nofth
part of aree and in undrained depressions elsewhere. lMany artificial drainage
ditches and subsurface drains in northeast and est-central parts and in low-
lands along Illinois and other large rivers, Run-off rapid on slopes, slow on

plains end in lowlands,

Genlogz

ls Generally underlain by glacial deposits consisting of stony clay,
silt, sand, and gravel, Bedrock is exposed generally only along or near principal
stram valleys, Surficial mantls of leess ranges from O to more than 25 feet

in thickness, thickest aleng Illinois Valley and thinnest in northeast part,

2. Exposed bedrock along snd north of Illinois and Khnkakei/éiverga_



- 30 =
east of LaSelle and along Illinois River south of Beardstown consists of thick
limestons, dolomite, sandstene, and shale formations; elsewhere it consists principally
of thin shale, sandstone, limestone, coal, and underclay formations belonging

to the Pennsylvanian ("Coal Measures") systems

3, Permeability of =oil and subsoil is rapid in the lowlands
along Illinois, Kenkakee, and Des Plaines rivers, in the Chicago Iske Plaine

and in MoHenry Countys elsewhere it is moderate to slow (State Soil Survey

classification).

Geologlocal Resources

ﬁﬁ Large and extensive deposits of dolomite end limestone for agstone,
concrete aggregate, railroad ballast, riprep, road metal, building stone,

metallurgical dolomite, Portland and hydraulic cements, lime, whiting,etc.
2 large and extensive deposits of sand and gravel,

3. Large deposits of silica sand (sandstons) for glass, steel

molding-sand, abrasives, sodium silicate, ground silica, etce

4, Shale and clay for structural cley products, refractoriss, bonding

clay, foundry clay, pottery, etc.
5¢ Deposits of natural-bonded molding-send.
6e Deposits of peat, muck, and marl,

7o Extensive coal beds of variable thickmess, except im northeast
pert of basin, producing important amounts of coal from both underground and strip

mine,

8, 0il and gas is obtained from the bedrock formation at some places
in the south eand west parts of the basin; small amounts of gas are also obtained

from the glacial deposits throughout most of the basine
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9 Groundwater in the glacial deposits and in the surficial bedrock
formation is dependent on local rainfall and surface waters; in the deeper
fresh-water aquifers it is mostly not, being derived meinly from rainfall in
distant areas where the formations ars expesedes In the southwest part of the

basin the groundwater in most of the bedrock squifers is highly mineralized.

Mississippi River, Basin IV

Extent

Comprises area drained by streams directly tributary to Mississippi
River between Illinois and Rock Rivers. Prineipal tributaries are Bay Creek,

The Sny,Bear Creek, Henderson (Creek, Pope Creek, and Edwards River.

Topography and Drainage

1l Comprised prineipally of the west part of Galesburg., Upland Plain,

together with the larger part of Calhoun County Hill Country.

2. Generally a series of valleys incised deeply in an upland
plain, becoming & rugged alternation of ridges and valleys in Calhoun
County Hill Country; low-lying bottomlend along Mississippi River,

Meximum local relief 300 feets

3s Well developeé drainage systems, Mississippl Riverand principal
tributaries have low gredients and broad, flat-bottomed valleys with steep,
locally precipitous walls; smaller streams generally have narrow V-shaped

valleys and steep gradientss

4, Natural surface drainage generally goodj numerous artificial
drainage ditches and other improvements of natural streams in lowlands

along Mississippi River, Run-off mostly rapid, slow on upland plain tracts
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and in lowlands. Considerable underground drainsge, causing numsrous underground

channels, caves, sinkholes, and springs.

Geology

l., Most of the aree is underlain by glacial drift, consisting principally

of sﬁoﬁy clay mantled by loess; principal valleys are partly filled with silt,
sand, and gravel outwash of glacial age and with recent alluviumg smaller
valleys contain gravel rubble derived from bedrock formations. Loess mantle

renges in thickness from 4 to 25 feet, thickest along Mississippl Valleys

2e Exposed bedrock consists principally of thick limestone, shale,
and sandstone formations; thin shale, sandstone, limestone, coal, and underclay
formations belonging to the Pennsylvanian ("Coal Measures") system occur in the

north part, along the east border, and at the south end of the basin,

3. Permeability of soil and subsoil is rapid in Mississippi lowlends,

moderate to slow elsewhere (State Soil Survey classifiocation).

Geolgical Resources

1. large end extensive deposits of limestone for agstone, concrete
aggregate, rallroad ballast, riprap, road metael, building stone, lime, rock wool,
whiting)etc.

2. Sand and gravel dredged from Mississippi River in deposits along

principal stream.

3. Deposits of silica sand (sandstone) for gass, steel, molding-sand,

abrasives, sodium silicate, ground silica, etc.

4, (Clay and shale for structural clay products, refractories,

pottery, etc.




5. Deposits of natural-bonded molding sand.

6, Coal-beds of limited extent and variable thickness, producing

principally from underground mines,

7e Groundwater in the glaciel deposits and in the artificial

bedrock formation is dependent on local rainfell end surface waters; in the

deeper feshewater aquifers it is mostly not, being derived mainly from rainfall

in distant areas where the formations are exposeds In the south part of the

basin the groundwater in most of the bedrock aquifers is highly mineralized.

Rock River Basin

Extent

Includes tributary basins of Green, Kishwaukee, and Pecatonica rivers.

Topography and Dralnege

1. Comprised of most of Rock River Hill Country, all of Green River
Lowland, :ndq’ parti of Galesburg Upland Ple.incand:ﬂﬁi'b of Bloomington

Ridged Plain,
2. Generally moderately rugged, except in Green River Lowland.

3¢ TWell developed dreinage systems except in Green River lLowland;
principal streams have low gradients and genérally flow in broad, flat-
bottomed, terraced wvelleys with relatively steep walls, the most notable
exception being the constrioted portion of Rock River Valley from below
Rockford to -below Dixon; minor streams generally have narrow V-shaped valleys

and high gradients; many artificliel drainege ditches in Green River Lowlande
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4, DNetural surfece dreinage generally good, except in Green River
Lowland; some underground drainage locally in the Rock River Hill Country, where

dolomite bedrock near the surface is crevieced; sinkholes occur locally.

5¢ Run-off is rapid in the hilly areas, contributing to local flash

floodsy slow in Green River Lowland.

Geolegzi

le Bedrock generally at or near sé%ace except in northeast part

end in Green River lowlendj covered by glacial drift,

2. Glacial drift consists of till (pebbly olay) and gravel, mantled
by loess, Principal valleys are partly filled with silt, sand, and gravel
outwash of glacial ages Pecatonica Valley partly filled with slack-water
siits; Green River Lowland underlasin by sand and pebbly sand. Loess mantle O

to more than 25 feet thick, thickest near Mississippi Valley.

3. Exposed bedrock consists deminantly of thick limestone end dolomite
formations, with some shale and sandstone; in the Galesburg Upland Plain
and south part of Green River Lowland it consists of thin shale, sand=-
stone, limestone, coal,and underclay formations belonging to the Pennsylvenien

("6oal Measures™) System.

4, Rock rubble and boulder gravel are common along smaller, high-
gradient streams; silt and sand alluvium constitutes velley-bottom agd low

terraces along larger streams.

5, Permeability of seil and subsoil rapid in lowlands, moderate

elsewhere (State Soil Survey classification).

Geologieal Resources

l, large and extensive deposits of dolomite and limestone for agstone,



concrete aggregate, railroad ballast, riprap, road metal, building stenms,

lime, matallurgical dolomite, Portland cement, etc,

2. Large and extensive deposits of sand and gravel,

5; Large deposits of silica sand (sandstone) for glass, steel molding-sand,

_ground Qilica, ebrasives, etce
4, Clay and shele for structural clay products.
5 Deposits of natural-bonded molding-sand.
6o Deposits of peat and muck;
Te Co2l beds of limited extent in vicinity of Rock Island.

8o Groundwater in the glacidl deposits and in the surficial bedrack
aquifers is dependent on loocal rainfall and surface waters; in the deeper

aquifers it is not, being derived prineipally from the rainfall in distant

areas where the formetions are exposed.

Mississippi River, Basin V

Extent

Comprises area drained by streams directly tributery to Mississippi River

north of Rock River; principal tributaries are Plum and Apple Riverse

Topography and Drainage

of
ls Comprised of al%{Dubuque Hill Country and west border of Rock River

Hill Country,

2, Gemerally fugged; high divides and deepwlleys alternating; some
rock prominences cap the divides; local relief commonly 300-400 feet,

meximum 4650 feet,
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3s Well developed dendritic drainage systems; most streams have
narrow Veshaped valleys and steep gradients; Mississippi River has low

gradient and broad, flat-bottomed, terraced valley with precipitous walls,

4, Natural surface drainage and run=off repid, flash floods common
in the hill country; slow in lowlands. Considerable underground dminage,

causing underground channels, numerous springs, smaell caves, and sinkholes,

Geologz

l, A non-glaciated or lightly glaciated area of bedrock, mantled by loess,

2. Exposed bedrock consists dominantly of thick limestone or dolomite

formations with an intervening shale formation.

3o Losss mantle is 10 to more than 25 feet thick, thickest along
Mississippl Valley; the latter velley is filled with silt, sand, and gravel
outwash of glacial age, as much as 250 feet deep. Meny of the smeller

valleys contain rubble derived from the bedrock formations,

4, Permeability of soil and subsoil is gemserally rapid, locally

moderate (State Soil Survey classification),

Goeological Resources

l, Large and extensive deposits of dolomite and limestone for agstone,
concrete aggregate, reilroad ballast, riprap, road metal, building stone,

1lime, metallurgical dolomite, Portland cement, etc.

2, Sand and fravel dredged from Mississippi River.

3+ Deposits of natural-bonded molding-sand.
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4, Clay and shale for structural cley products.
5o Deposits of peat and muck.

6o Groundwater in the glacial deposits and in the surficial bedrock
aquifers is dependent on local minfall and surface waters; in the deeper
aquifers it is not, being derived principally from the rainfall in distant

areas where the formations are exposede






