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FIG. 2—Location of reference wells. Samples from wells circled are described at end of report.
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the clean sandstones of the Mt. Simon and
Galesville are uniformly and distinctly sep-
arated by the silty sandstone, dolomite, and
shale of the Eau Claire Formation.

As the Mt. Simon, Eau Claire, and
Galesville are traced northwestward to
their outcrop areas in Wisconsin and Min-
nesota, the units become thinner and the
Eau Claire contains much less shale and
carbonate. The Ironton Sandstone also
thins considerably and is commonly included
as a basal member in the Franconia. In the
outcrop region the Mt. Simon, Eau Claire,
and Galesville compose a sequence of rather
similar sandstones, to which the term Dres-
bach Group may be conveniently applied
(fig. 7).

In this report the Mt. Simon, Eau Claire,
and Galesville Formations are assigned to
the Dresbachian Stage, which includes all
of the strata of Croixan age below the EI-
vinta Zone (Howell et al, 1944). As the
Galesville is unfossiliferous, its position as the
top unit of the Dresbachian Stage is largely

wisc | L.
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based on its inclusion in the Dresbachian
type sequence. However, the Galesville may
be equivalent to the lower part of the Davis
Formation in Missouri rather than the up-
permost Bonneterre (fig. 8), and if this is
correct the Galesville may more properly
belong in the Franconian Stage. Because of
the great thickening of the Ironton between
the outcrop area in Wisconsin and the sub-
surface in northern Illinois, the Ironton may
include some strata older than the Elvinia
Zone, which defines the base of the Fran-
conian in the outcrop area. Although the
top of the Dresbachian is retained at the
top of the Galesville in this report, in other
areas where strata equivalent to the Ironton
are not differentiated from the Galesville,
the Galesville includes strata of Franconian
age.

Franconian Stage

The Franconian Stage (Howell et al,
1944) in northeastern Illinois is represented
by the Ironton and Franconia Formations.
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FIG. 7—Diagrammatic cross section of Cambrian strata showing correlation from Galesville,

Wisconsin, to Kankakee, Illinois.



CAMBRIAN SYSTEM 23
- P Eastern  Missouri Northeastern lllinois | Southwestern Wisconsin | Northwestern Indiana
Sosmut L Srofskopf, IR53; This Report ) (A tal, 1956) | (Gutstadt, 1958 b)
" |o = |Knight and Koenig, 1957) | (This Repor gnew et al., utstadt,
éi Maquoketa Maquoketa Group Maquoketa Magquoketa
o=
25| kimmswick Galena
Uzl Galena Group Trenton
Decorah Decorah
Z
< | Plattin Platteville Group Black River
5 Platteville
) | Joachim = a| Glenwood
Z | a S3 St. Peter
< 3 St. Peter & & | St Peter St. Peter
O |
> | © | Everton
o
o Powell
(@)
Cotter
z A
g Jefferson City k] Shakopee
< : 5 - o Prairie du
Z | Roubidoux 2| New Richmond | Prairie du
& 3¢ Chien Group
Gasconade 0© Oneota Chien Group
Gunter Member E Gunter Gunter
Eminence Eminence
Trempealeau Trempealeau
Potosi Potosi
> Derby - Doerun
g | =z Franconia Franconia
o 5 Franconia
><
Q|5
= | ¢ | Davis Ironton
g | o Galesville
(& Galesville Dresbach
Bonneterre Eau Claire Eau Claire Eau Claire
Lamotte Mt. Simon Mt. Simon Mt Simon

FIG. 8—Correlation chart of Cambrian and Ordovician reck units in northeastern Illinois and

adjacent states.

The stage is based on the exposures at
Franconia, along the St. Croix River, in
Minnesota, where Ironton strata are classi-
fied as the basal member of the Franconia
Formation. As thus defined, the Franconian
Stage includes strata from the Elvinia Zone
at the base to the Prosaukia Zone at the top
(Lochman-Balk and Wilson, 1958).

Trempealeauan Stage

The Trempealeauan Stage (Howell et al.,
1944; Nelson, 1956) is represented in north-
eastern Illinois by the Potosi and Eminence
Formations. It is based on the type section
of the Trempealean Formation (Ulrich, in
Thwaites, 1923) at Trempealeau, Wisconsin.

The Trempealeauan Stage is equivalent to
the Saukia Zone of Lochman-Balk and Wil-
son (1958) and also of Raasch (1951), ex-
cept that Raasch placed the base of the Sau-
kia Zone within the upper beds of the Fran-
conia Formation. The base of his Osceolia
osceola zonal unit is accepted as the base of
the Trempealeauan Stage.

For many years the name Trempealeau
Formation has been used in Illinois for the
dolomite containing drusy quartz that lies
between the Franconia Formation and the
Oneota Dolomite. In the type region the
Trempealeau includes, from the base, the
St. Lawrence Dolomite, Lodi Siltstone, and
Jordan Sandstone. In northeastern Illinois
only two units are recognized—a pure dolo-
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In early reports on northeastern Illinois,
this sandstone was referred to as Potsdam
(Udden, 1909; Trowbridge, 1912). Ander-
son (1919) incorrectly correlated it with the
Dresbach (fig. 5). Thwaites (1927, p. 34)
correctly correlated it with the Mt. Simon
of Wisconsin on the basis of similar lithology
and stratigraphic position.

Distribution and Thickness—The MLt.
Simon Sandstone is present in all wells of
northeastern Illinois that penetrate the base
of the Eau Claire, and it is assumed that
the Mt. Simon underlies the entire area.
Although no recorded wells within the area
penetrate its complete thickness, data from
wells outside the area and minimum thick-
nesses within the area permit inference of
the thickness of the Mt. Simon in north-
castern Illinois (fig. 10). The isopachs in-
dicate a minimum thickness of about 1,200
feet in northern McHenry County and a
maximum of more than 2,800 feet in
western Will County. A total of 2,460 feet
of Mt. Simon was penetrated near Kankakee
in a well that terminated in an arkosic
sandstone, probably near the base of the
formation.

The greatest known thicknesses of Mt.
Simon occur just west of Will County.
Thinning to the northwest from Kendall and
Will Counties is established by datum points
in Illinois and Wisconsin. Thinning to the
southeast is suggested by data from two
wells in Kankakee County that reach the
basal arkosic zone of the Mt. Simon and by
subsurface information taken farther east in
Indiana (Dawson, 1960, p. 33). There are,
however, no wells in Cook County that con-
firm the northeast thinning indicated in
figure 10. It is possible that this thick sec-
tion of Mt. Simon was deposited in a trench
that extended eastward across southern Lake
Michigan.

Lithology.—In northeastern Illinois the Mt.
Simon consists of fine- to coarse-grained,
friable sandstone that commonly is poorly
sorted and contains occasional very fine
pebbles. As a whole, the sand is coarser
grained, more poorly sorted, and more
angular than that in other Cambrian or

Ordovician  sandstones in  northeastern
Illinois. Cores show well developed cross-
bedding, especially in the coarser grained
beds. The pebbles are well rounded and
vary in size from 2.0 to 3.5 mm. They are
often concentrated in beds half an inch to
2 inches thick. In general, the pebbles are
larger and more abundant in the western
part of the area. No dolomite was observed
in the Mt. Simon. Red and green micaceous
shale occurs in beds a few inches to 15 feet
thick in the upper 300 feet and lower 600
feet of the formation. It makes up less than
5 percent of the total Mt. Simon sequence
in any well studied. The individual shale
beds do not appear to be continuous through
this area.

Templeton (1950) divided the Mt. Simon
Sandstone into seven members on the basis
of alternating relatively fine-grained units
and coarse-grained, pebble-bearing units, as
follows, from the top:

Charter Member (pebbly)

Gunn Member (medium grained)

Lacey Member (pebbly)

Mayfield Member (interbedded, pebbly,
and medium grained)

Lovell Member (medium grained)

Kenyon Member (pebbly)

Crane Member (medium grained)

Templeton’s subdivisions were not recognized
in reference well 46, the one well that
penetrated most of the section. However,
his upper three members are recognizable in
several wells along the Fox River in Kane
County that penetrate approximately 500
feet of Mt. Simon. The section from the
top is as follows:

Charter Member

Pink to yellow-buff, poorly sorted, medium- to
coarse-grained, partly pebbly sandstone with
median grain size ranging from .40 to .55 mm
(1.3 to 0.9¢) and maximum grain size ranging
from 1.3 to 3.0 mm (—0.4 to —1.6¢4). Some
red micaceous shale at or near base.
Thickness 280 to 320 feet.

Gunn Member

Pink, medium-grained sandstone having some-
what better sorting than the units above and
below. The median grain size is 0.25 to 0.35
mm (2.0 to 1.5¢), and maximum grain size is
0.75 to 1.7 mm (0.4 to —0.8g).

Thickness 130 to 150 feet.
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GRAPHIC
FORMATI MEMBER LITHOLOGY
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Croixan strata in northeastern Illinois.
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especially in the limestone facies, and frag-
ments of bryozoans, brachiopods, and cri-
noid stems are common.

In some localities the underlying Scales
contains considerable dolomite near its top,
and a sharp line cannot be drawn between
it and the Fort Atkinson in the subsurface.
Reference wells 8, 24, 28, 37, and 50 con-
tain typical sections, which are described un-
der “Sample Studies.”

Stratigraphic Relations.—The Fort Atkin-
son Dolomite is generally overlain conform-
ably by the Brainard Shale, although in
parts of Cook and northern Will Counties
it is unconformably overlain by the Silurian
Edgewood Formation.

Correlation—The Fort Atkinson Dolomite
has been correlated with the Waynesville
Limestone of southern Indiana and northern
Kentucky and with the Fernvale Limestone
of Tennessee (Twenhofel et al., 1954; Tem-
pleton and Willman, 1963, p. 132).

Brainard Shale

In northeastern Illinois the Brainard Shale
consists of green shale that overlies the Fort
Atkinson Dolomite and underlies red shales
of the Neda Formation or dolomite and silt-
stone of Silurian age. The name Brainard
was proposed by Calvin (1906, p. 97) for
120 feet of bluish gray shale and associated
beds of limestone exposed near the Brainard
railway station, Fayette County, Iowa.

Distribution and Thickness—In parts of
Cook and northern Will Counties much of
the Brainard Shale was removed before dep-
osition of Silurian strata. The Brainard is
also absent in western McHenry and west-
ern Kankakee Counties, due to post-Silurian
erosion. In northeastern Illinois the Brain-
ard has a maximum thickness of about 100
feet.

Lithology.—The Brainard consists of silty,
dolomitic, weak, greenish gray shale that is
interbedded with varying amounts of silty,
greenish gray dolomite and, less commonly,
limestone. In some localities in Lake and
southern Kane Counties the Brainard grades

to partly silty dolomite that is light gray to
light greenish gray, partly black speckled,
fine to coarse grained, and commonly inter-
bedded with greenish gray shale. The dolo-
mite contains some black-speckled chert.
Where the Brainard consists chiefly of dolo-
mite, it cannot be separated from the under-
lying Fort Atkinson in subsurface samples.
Elsewhere in the area the contact between
the two formations is generally gradational.
In this report the base of the Brainard is
placed below the weak greenish shale with
interbedded dolomite and above the light
gray dolomite with interbedded shale. South
and west of this area the Brainard contains
fewer beds of limestone and dolomite and
is therefore more easily distinguished from
the Fort Atkinson. Reference wells 8, 24, 28,
and 37 contain typical sections, which are
described under “Sample Studies.”

Stratigraphic Relations. — The Brainard
overlies the Fort Atkinson with apparent
conformity. The contact between the Brain-
ard and the overlying Neda appears to be
gradational in subsurface samples. Where the
Neda is absent the Brainard is unconform-
ably overlain by Silurian, Pennsylvanian, or
Pleistocene deposits.

Neda Formation

The Neda Formation of northeastern Illi-
nois consists of a few feet of red, oolite-
bearing shale that locally overlies the Brain-
ard Shale and underlies dolomite of Alex-
andrian (Lower Silurian) age. The Neda
was named by Savage and Ross (1916, p.
193) for exposures of iron ore in a pit near
Neda, Dodge County, Wisconsin. Workman
(1950) described the Neda Formation in
northeastern Illinois and noted that it oc-
curred only in localities where the Maquo-
keta Shale was at or near its maximum
thickness.

Distribution and Thickness—The Neda
Formation is present locally in the subsur-
face of this area but only in localities where
the Maquoketa Group exceeds 190 feet thick
(pl. 8). The Neda ranges from a few to 15
feet thick.
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Flattened spheroids of hematitic oolite oc-
cur in about 10 feet of reddish brown shale
at the top of the Maquoketa along the Kan-
kakee River in the southeastern part of T.
32 N., R. 10 E., Will County. The unit was
assigned to the Noix Oolite (Lower Silurian)
by Athy (1928) and later to the Neda For-
mation by Workman (1950). The Neda For-
mation was included in the Maquoketa
Group by Templeton and Willman (1963,
p- 130).

Lithology—The Neda consists of weak,
red shale that locally contains hematitic,
geothitic, or limonitic oolites and inter-
bedded pink or green dolomite. The red
color distinguishes the Neda from the under-
lying Brainard Shale. Reference wells 8, 24,
and 26 contain typical sections, which are
described under “Sample Studies.”

Stratigraphic Relations.—The contact be-
tween the Neda and the underlying Brainard
appears to be transitional in subsurface. In
the northern part of the area the Silurian
Edgewood Formation is absent and the Neda
is unconformably overlain by the Kankakee
Dolomite.

Correlation. — Richmondian fossils have
been reported from the Neda (Savage and
Ross, 1916). Templeton and Willman (1963,
p. 133) suggested that it is the westernmost,
and probably the uppermost, tongue of the
Queenston red shale of New York.

STRUCTURE

Structure maps were drawn for the top of
the Glenwood-St. Peter Sandstone (pl. 9)
and the top of the Ironton Sandstone (pl.
10). Datum points on the structure maps
indicate reliable wells that reach the forma-
tion mapped. However, many wells that pene-
trate the top of the Galena do not reach
the lower formations. The inferred thick-
ness of the Galena and Platteville Dolomites
in these wells was subtracted from the eleva-
tion of the top of the Galena to estimate the
elevation of the top of the Glenwood-St.
Peter, The same procedure was used to

project structural data to the top of the
Ironton.

The two structure maps show that the top
of the Ironton Sandstone dips to the south-
east throughout most of the area, whereas
the top of the Glenwood-St. Peter dips gen-
erally eastward at a rate of approximately
12 feet per mile. The component of south-
ward dip on the lower surface is explained
by the considerable thickening to the south
of strata included between the two surfaces
mapped (fig. 19).

KANKAKEE ARCH

The Kankakee Arch (Pirtle, 1932, p. 149;
Ekblaw, 1938) is a broad structure that sep-
arates the Illinois and Michigan Basins and
connects the Wisconsin Arch to the north-
west with the Cincinnati Arch to the south-
east. Regional isopach maps (Cohee, 1945a;
Swann et al, 1951) suggest that develop-
ment of the Kankakee Arch and separation
of the Illinois and Michigan Basins did not
take place until after the deposition of
Prairie du Chien strata. The area included
in this study is located within the broad
outlines of the Kankakee Arch as defined by
the present structure of Champlainian (Mid-
dle Ordovician) rocks (fig. 1).

HERSCHER DOME

The Herscher Dome is an asymmetrical
anticlinal structure in the southwestern cor-
ner of the area. The dome is about 3 miles
wide east-west and 5 miles long north-south.
It has over 150 feet of closure and is cur-
rently being used for gas storage in the Iron-
ton, Galesville, and Mt. Simon Sandstones.
As in other en echelon structures in the
LaSalle Anticlinal Belt, the strata dip rather
steeply on the western flank and more gently
on the eastern.

SANDWICH FAULT ZONE

The Sandwich Fault Zone was recognized
by Payne (1938, p. 182-183) from subsurface
evidence near the town of Sandwich, De




























































SAMPLE STUDIES

Sandstone, dolomitic, white, medium (.45 mm),
firm, poorly sorted; maximum grain size
mm; dolomite streaks, sandy, light brown,
pink, fine

Sandstone, white, medium (.35 mm), friable,
poorly sorted; maximum grain size 1.0 mm;
dolomite streaLs light buft, light brown, fine;
brown spheroxds

Sandstone, white, medium (.25-.32 mm), fri-
able, moderately to poorly sorted; maximum
grain size 1.0-1.2 mm

Galesville Sandstone (40")

Sandstone, white, medium (.28 mm), friable,
well sorted; maximum grain size .90

Sandstone, dolommc light brownish gray, fine
(.18 mm), friable to firm, well sorted; maxi-
mum grain size .75 mm

Eau Claire Formation (35’ sampled)

Dolomite, silty, grayish brown, fine; sandstone,
white, fine to medium

Shale, silty, olive, weak

Shale, silty, greenish gray, weak; a little dolo-
mite, gray

Slltstune dolommc, light orangish gray, firm,
glaucnnmc

46. Hughes Oil Co.—Parish No.

75

20

20

10

10

1

1550

1625

1645

1665

1675
1680

1690
1700

Well in NW NW SW sec. 24, T. 31 N, R. 13
E., Kankakee County; elevation 622 feet; SS 997;

total depth 5,050 feet.

Type well of the Momence

Sandstone Member of the Eminence Formation.

Thickness Depth
(feet)

(Samples not studied above 500")
Silurian System
Alexandrian Series
Dolomite, slightly silty,
black speckled, very fine
Dolomite, light buff to buff, fine ..o
Dolomite, very silty, llght buff to grayish
brown, light green, very fine; shale, silty,
dolomitic, light green to brown..............

light gray to gray,

Ordovician System
Cincinnatian Series
Magquoketa Shale Group (205")
Brainard and Fort Atkinson Formations
(120”)
Dolomite, silty, greenish gray to brownish gray,
fine; shale, silty, dolomitic, greenish gray to

gra;
Shale? silty, dolomitic, olive to gray, weak; a
little dolomite, silty, greenish gray, very fine....
Dolomite, white to light grayish brown, medium
to coarse, pyritic some black streaks and mot-
tling at to,
Dolomite, slxghtly argillaceous, grayish brown,
fine to coarse, fossiliferous; phosphatic nodules
at base; a little shale, silty, grayish brown,
brittle

Scales Shale (85")

Shale, silty, dolomitic, grayish brown, weak to
brittle; a little dolomxte argillaceous, grayish

brown, medium
Shale, silty, dolomitic, dark grayish brown,
brittle

Champlainian Series
Galena Dolomite Group (185")

Dolomite, light brownish gray, fine to medium,
pyritic at top
Dolomite, light yellowish gray to light grayish
brown, fine to medium; some brown argil-
laceous partings
Dolomite, slightly cherty, light brownish gray to
light grayish brown, fine to medium.................

Platteville Group (165")

Dolomite, cherty, light grayish brown to light
browmsh gray, fine

Dolomite, brown, fine to very fine; some gray
mott]ing

Dolomite, gray, brownish gray, extra-fine, dense;
orange specks at base

20
40

30

30

30
55

75

70
40

(feet)

340

550

570
610

670

700
755

830

940

998
1010
1050

Dolomite, slightly calcitic, light brownish gray,
fine to medium; a few shale partings, brown..
Dolomite, grayish brown, very fine; a few dark

gray pyrltic streaks
Doﬁlomite, sandy at base, brown, very fine to
ne

Ancell Group (165")
Glenwood-St. Peter Sandstone (165)

Sandstone, dolomitic, light gray, medium, fri-
able to firm

Sandstone, white, fine to medium, friable,
rounded

Sandstone, light yellowish gray, light pinkish
uff, fine

Canadian Series
Prairie du Chien Group (2307)

Shakopee and Oneota Dolomites (110")

Dolomite, light gray, fine to medium; a trace of
chert; a trace of shale, green.........ccoccocece

Dolomite, cherty (chert is oolitic), light gray,
ne to medium

Dolomite, sandy, white, coarse, pyritic; shale,
green, weak

Dolomite, cherty (some chert is oolitic), slightly
sandy, hght gray, white, fine to coarse; some
gray mottling

Oneota Dolomite (120")

Arsenal Member (120")

Chert, white; some dolomite,
dium
Dolomite, cherty, light gray to light grayish
brown, fine to coarse
Dolom]te, very cherty to cherty, yellowish
brown, light gray, fine to medium, slightly
glaucomtlc at 1470 to 1480'—dolomite, light

light gray, me-

Dolomlte, slightly cherty, slightly sandy, light
gray to light brownish gray, fine to medium;
a little shale, gray, green, brittle.....................

Cambrian System
Croixan Series

Eminence Formation (160")

Dolomite, sandy, light brownish
gray, pink, fine

Dolomite, white, medium; oolitic chert.........._..

Dolomite, slightly sandy, light gray, fine to me-
dium

Dolomite, sandy, light gray, fine; oolitic chert..

Dolomite, very sandy, cherty, light gray, fine;
a little shale, greenish blue....._....._.____. .

Dolomite, slightly sandy, light grayish brown to
light yellowish gray, fine to very fine; a little
oclitic chert; a trace of glauconite ...............

gray, light

Momence Sandstone Member

Sandstone, dolomitic, light yellowish gray, me-
dium, friable to ﬁrm PTG, suemssssscsnmmsssinerss

Potosi Dolomite (198”)

Dolomite, light yellowish gray, very fine to fine;
a trace of glauconite

Dolomite, light gray, very fine to fine; a trace
of drusy quartz

Dolomite, slightly cherty, light brownish gray,
very fine

Dolomite, light grayish brown, pink, very fine
to ﬁne, a trace of glauconite and drusy
quartz

Dolomite, slightly sandy, light brownish gray,
mottled pink, very fine to fine, slightly glau-
conitic

Franconia Formation (152')

Dolomite, slightly sandy, pinkish buff, very fine;
sandstone dolomitic, greenish gray, very fine,
firm to frlable, VEIY BlauCOMmItIC: . omusimssssrussonsinsss

Dolomite, very sandy, greenish gray, pink, very
fine, very glauconitic

Dolomlte, slightly sandy, grayish brown to pink-
ish brown, fine, slightly glauconitic..................

Dolomite, argillaceous, brown to dark brown,
gray, very fine; shale partings, brown, gray,
brittle

Dolomite, slightly silty, light grayish brown,
pink, very fine, slightly glauconitic............

Dolomite, very sandy, silty, greenish gray, very
fine, glauconitic

10
20
25

50
110

20
20
20

50

10

50

50

10

30
10

20
30
20

40

10

20
50
20

100

20
20

30

10

83

1060
1080
1105

1110
1160
1270

1290
1310
1330

1380

1390
1440

1530
1540

1560
1590

1610

1660

1680
1730
1750

1850

1870
1890
1910

1940
2000
2010
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