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CAMBRIAN AND LOWER ORDOVICIAN EXPOSURES IN
NORTHERN ILLINOIS*

H. B. WILLMAN AND J. S. TEMPLETON
Illinois Geological Survey, Urbana

Drilling in central northern TIlli-
nois has revealed the presence of
Jambrian and lower Ordovician
strata beneath glacial drift in a large
area south of the Sandwich fault
zone, as shown on the state geologic
map (Weller and others, 1945), and
one exposure of Cambrian strata at
Oregon, Ogle County, Ill., has long
been known (Bevan, 1929, 1935,
1939). No other Cambrian expo-
sures and no exposures of lowermost
Ordovician have been recognized
previously in Illinois.

The present study has shown that
exposures west of the area mapped
as Cambrian, formerly believed to
be of Shakopee, Platteville, or Gal-
ena age, actually belong to the Cam-
brian Trempealeau formation and to
the lower Ordovician Gunter and
Oneota formations. The area under-
lain by Cambrian and lower Ordo-
vician rocks has been extended west-
ward from Rochelle nearly to Rock
River, and the Sandwich fault zone
has been traced west of Rock River
(fig. 1). Outerops near Millbrook,
Kendall County, previously assigned
to the Galena formation, now are
known to be Oneota. The exposures
show that at least the lower part of
the Trempealeau formation in this
recion is a reef-type dolomite.

Identification of the formations
has been based mainly upon lith-
ology as revealed by samples from
wells, but partly upon fauna. The

'Pu-b]ixhed with permission of the Chief, Illinois
State Geological Survey.

exposure at Oregon lies near the
erest of the Oregon anticline, but
all of the remaining exposures are
near the crest of a major uplift on
the south side of the Sandwich fault
zone, herein named the Ashton Arch
(fizs. 1, 4). The exposures all are
located on preglacial bedrock up-
lands (Horberg, 1950, plate 1, sheet
1). The absence of outerops between
the Fox River and Rochelle is ex-
plained by the presence of two
major southward-trending pregla-
cial valleys and deposition of a thick
Wisconsin morainic belt over the
site of the valleys.

STRATIGRAPHY

The exposed pre-St. Peter forma-
tions of central northern Illinois are
shown in columnar section in figure
2, and are deseribed below.

Franconia formation. — The
Franconia formation, the oldest for-
mation exposed in Illinois, is known
to crop out only in the lower part
of an abandoned quarry 3,700 feet
from the north line and 1,100 feet
from the east line of sec. 3 (elon-
gate), T. 23 N., R. 10 E., Ogle
County (Oregon quadrangle), one-
half mile east of Oregon (fig. 1).
The exposure is poor and has a total
thickness of about 30 feet. It con-
sists mainly of argillaceous, silty,
glauconitic and muscovite-bearing,
partly dolomitic, greenish-gray sand-
stone which ranges from very fine
grained to coarse grained, but is
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Fi6. 1.—Location of Cambrian, Gunter, and Oneota exposures in northern Illinois.

mostly fine grained. The grains are
clear and mainly angular, although
the medium and coarse grades are
rounded. Abundant scattered fine
pellets of dark green glauconite give
the rock a ‘‘salt-and-pepper’’ aspect.
Green glauconitic clay oceurs as
partings between the beds and as
streaks and mottlings within the
beds. The heavy mineral suite con-
sists of abundant garnet, with sub-
ordinate amounts of tourmaline and
zircon. The sandstone is laminated
and friable. It is in lenticular to
regular beds from a fraction of an
inch to 9 inches in thickness. A one-
foot bed of impure, buff, chalky
dolomite in thin irregular layers is
present 20 feet below the top of the
formation (fiz. 3), and scattered
dolomite lenses oceur elsewhere.
Partings of silty, partly dolomitic,
olive-gray, laminated, friable shale
are common.

The following fossils from the
sandstone, identified by G. O.
Raasch, show that the strata belong
to the Bad Axe or highest member
of the Franconia formation: Dikel-
locephalus n. sp., Illaenurus n. sp.,
Saukiella minor Ulrich and Resser,
and Trilobita n. gen. and sp. In ad-
dition, small fragments of oboloid
brachiopod shells are common, and
ropy exceremental worm-castings cov-
er many bedding surfaces.

Subsurface data indicate that the
Franconia formation, exclusive of
Ironton strata, ranges from 65 to
120 feet thick in north-central Illi-
nois. The middle portion of the for-
mation consists of sandy, glauconitic
dolomite and limestone, but the
lower part is composed of sandstone
and sandy dolomite like the higher,
exposed beds. A thin, dolomitie,
coarsely glauconitic, coarse-grained
sandstone, formerly regarded as the
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Fig. 2-—Pre-St. Peter formations exposed in northern Illinois.

F16. 3—Franconia strata in quarry at Oregon, Illinois; hammerhead is at base
of dolomite bed lying 20 feet below top of formation.
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Fi16. 5—Trempealeau dolomite in quarry at Prairie Star School, SW14

SWi4

SE1; Sec. 5. T.22 N, R.11 E,, Ogle County, Il

basal member of the Franconia, now
is considered the top unit of the
Ironton formation. The Franconia
formation is correlated tentatively
with the Davis, Derby, and Doerun
formations of Missouri (Workman
and Bell, 1948, p. 2053).

Trempealeaw formation. — Twen-
ty-three feet of basal Trempealeau
dolomite overlies Franconia sand-
stone in the quarry at Oregon. An
extension of this exposure is found
in a low ridge littered with Trem-
pealeau float 34 mile northwest of
the quarry, 500 feet from the north
line of see. 3 and 1,700 feet from the
west line. The major Trempealeau
exposures found in this study are
as follows (fig. 4):

(1) Quarry at Prairie Star
School, 7 miles southeast of Oregon,
SW14 SW14 SE14 sec. 5, T. 22N.,
R. 11 E., Ogle County (Dixon quad-
rangle), where 18 feet is exposed
(fig. 5).

Fia. 6.—Trempealeau and Gunter dolo-
mites in quarry south of Rochelle, N.
line NE1; SE14 NE14 Sec. 26, T. 39 N.,
R. 1 E., Lee County, Il
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Fia. T—Diagrammatic sketch of pre-St. Peter exposures in hill on north side
of State Highway No. 2, NE1} SEl SEY Sec. 17, T.23 N., R.10 E,, Ogle County, Ill.
Ct, Trempealeau; Oon, Oneota; Onr, New Richmond; Os, Shakopee; Osp, St. Peter,

mainly filling pre-St. Peter channels.

(2) Three quarries 114 miles
northeast of Ashton, NW14 NW1j
NE14 sec. 22, SE14 NW14 NW1,
sec. 23, and NE corner sec. 23, T. 22
N., R. 11 E., Lee County (Rochelle
quadrangle), where 14 to 22 feet of
dolomite is exposed.

(3) Quarry 6 miles south of
Rochelle, N. line NE14 SE14 NE1j4
sec. 26, T. 39 N., R. 1 E., Lee County
(Rochelle quadrangle), where 6 feet
of dolomite is exposed, with 5 addi-
tional feet below water level (fig. 6).

(4) Bank on north side of State
Highway 2. 214 miles southwest of
Oregon, NE14 SE14 SE14 sec. 17,
T. 23 N, R. 10 E., Ogle County
(Dixon quadrangle), where 4 feet
of dolomite is exposed at road level
and 3 feet is exposed 15 feet above
road level (fig. 7).

A few small outerops of Trempea-
leau dolomite occur in the vicinity
of the principal exposures (fig. 4).
The area has not been mapped in
detail, and other outerops may be
present.

The Trempealeau formation is
composed of light buft, finely crystal-
line to medium erystalline, reef-type
dolomite, which is finely porous to
vugey, and oceurs mainly in irregu-
lar beds from 1 to 4 feet thick. The
basal beds at Oregon are glauconitic
and silty, but the dolomite in the
remaining and stratigraphically
higher exposures is pure. Many vugs
are lined with white to pink erys-
talline quartz which readily differ-
entiates the Trempealeau from other
formations in this region. In places
the bedding disappears into or is
draped over structureless columnar
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masses of dolomite more than 10 feet
thick, which are interpreted as reef-
cores of algal origin. Weathered
bedding surfaces commonly are cov-
ered with a network of low, narrow,
vertically-sided ridges, and weath-
ered faces are marked by narrow,
irregular, vertical flutings; these
phenomena also may be of algal
origin. The rock contains algal
domes and rare trilobite and gastro-
pod remains. G. O. Raasch has iden-
tified the following forms: Crypto-
zoon sp. Hypseloconus sp. nov., and
Saukiella sp., cf. indenta Ulrich and
Resser.

In the subsugface of central north-
ern Illinois the Trempealeau forma-
tion ranges from 145 to 175 feet
thick where not reduced by pre-St.
Peter erosion. It consists of (1) a
lower, partly glauconitic dolomite
containing quartz-lined vugs, with-
out disseminated sand except in
places at the base, and (2) an upper,
cherty, mostly sandy dolomite which
lacks quartz-lined vugs and com-
monly is non-glauconitic. All of the
exposed Trempealeau belongs to the
lower unit, which is correlated with
the Potosi formation of Missouri
(Workman and Bell, 1948, p. 2053)
and with the St. Lawrence and Lodi
members of the Trempealeau forma-
tion in Wisconsin.

South of the area of Trempealeau
exposures glauconite in the lower
unit occurs in three discontinuous
zones of irregular thickness (Will-
man and Payne, 1942, pp. 56-57).
The upper unit apparently is not
exposed. Although it is encountered
in wells at Ashton and Dixon, Lee
County, it lenses out northward and
is absent at Rochelle and elsewhere
in Ogle County. The upper unit is
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correlated with the Eminence forma-
tion of Missouri (Workman and
Bell, 1948, p. 2053) and with the
Jordan and Madison members of the
Trempealeau formation in Wiscon-
sin. Continuous subsurface tracing
of the Illinois Trempealeau units
into the Wisconsin outcrop area is
prevented by the presence of a ma-
jor westward-trending pre-St. Peter
valley just north of the Cambrian
exposures, along which much or all
of the Trempealeau formation has
been removed (Meyer, 1948).

In Wisconsin the Franconia-Trem-
pealeau contact is marked by a
diastem (Twenhofel, Raasch and
Thwaites, 1935, pp. 1705-1706,
1717), but in the Illinois subsurface,
Franconia-Trempealeau relations
are conformable and nearly grada-
tional. The contact at Oregon is
concealed by a short covered inter-
val. The Trempealeau-Oneota' con-
tact in Wisconsin seems unconform-
able (Twenhofel, Raasch and
Thwaites, 1935, pp. 1712, 1718). In
the Illinois subsurface the Trem-
pealeau-Gunter contact is abrupt,
and in the quarry at Rochelle it is
sharp and undulatory, with a relief
of six inches. These features, to-
gether with the absence of upper
Trempealeau (Eminence) strata in
Ogle County, suggest that a diastem
or unconformity also separates the
Trempealeau and Gunter formations
in northern Illinois.

Except at Rochelle the exposed
Trempealeau is overlain unconform-
ably by St. Peter sandstone or by
glacial drift. At Oregon the upper
Trempealeau beds in places have

! Although the Gunter formation is present in
Wisconsin, it has not been differentiated from the
Oneota formation.
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been leached and altered to siltstone
to a depth of at least 4 feet by pre-
St. Peter weathering, and just south
of the quarry the Cambrian strata
abut against a channel-filling of St,
Peter sandstone. Post-St. Peter
thrust-faulting has altered the sand-
stone overlying the Trempealeau
formation to a quartzite-breccia
(Bevan, 1935, p. 384).

Gunter formation—In wells in
central northern Illinois, 17 to 55
feet of impure dolomite and sand-
stone lies between the Trempealeau
and Oneota dolomites. In the past
these beds have been variously as-
signed to the Jordan, Gunter-Jor-
dan, or Oneota formations. Recent
studies have shown that they are
very similar lithologically to the type
Gunter formation of Missouri, and
can be traced into that formation;
they also can be traced to southern
Wiseonsin, where they overlie the
latest Cambrian Madison sandstone
and are included in the Oneota for-
mation. Differentiation of Gunter
strata thus involves a slight redefini-
tion of the term Oneota as used in
Towa and Wisconsin. In Minnesota
the Kasota and Blue Earth forma-
tions (Powell, 1935) probably are
equivalent to all or part of the
Gunter formation.

Known Gunter exposures in Illi-
nois are confined to the quarry 6
miles south of Rochelle, described
above under Trempealeau formation,
and to a small exposure in a pros-
peet pit and ravine, NW14, NW1j
SW14 see. 31, T. 23 N, R. 11 E,,
Ogle County (Dixon guadrangle),
5 miles southeast of Oregon (fig. 4).
In the Rochelle quarry (figs. 6, 8)
the Gunter formation is 10 feet 3
inches thick, and consists principally
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Fi6. 8.—Gunter and Oneota dolomites
in quarry south of Rochelle, N. line
NEl SEl NE1 Sec. 26, T. 39 N., R.
1 E., Lee County, Il

of argillaceous, silty, finely glau-
conitie, greenish-gray to cream,
chalky dolomite which contains very
fine muscovite flakes, and is slightly
sandy in the lower 2 feet 9 inches.
The dolomite is in irregular, lami-
nated beds from 1 to 12 inches thick,
separated by green clay partings.
Some layers are algal and have high-
ly undulatory bedding surfaces. Ir-
regular masses of oolitic chert are
common near the base and middle
of the formation. Five feet below
the top of the Gunter is a 30-inch
bed of buff, medium crystalline,
vuggy, cherty dolomite which closely
resembles the overlying Oneota for-
mation. The exposure 5 miles south-
east of Oregon is very poor, and is
composed of eight feet of impure,
thin-bedded dolomite like that at
Rochelle, but partly maroon. The
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Gunter here is overlain by two feet
of Oneota dolomite, but no Trem-
pealeau strata are exposed.

In subsurface (Workman and
Bell, 1948, pp. 2054-2055) the Gun-
ter formation consists of (1) very
fine- to coarse-grained, poorly sorted
to locally well sorted, incoherent
sandstone, (2) varicolored dolomite
which is chiefly chalky to litho-
graphic and dense, and is partly
argillaceous, silty or sandy, (3) vari-
colored, oolitic to locally sandy chert
which is principally white to orange,
and (4) small amounts of slightly
sandy, blue-green and dark-red,
laminated, hard, smooth shale.

The sandstone ordinarily is clean
and white, but locally is argillaceous
and gray-green. The fine sand is
aneular; the medium and coarse
sand is mostly rounded, although
some grains have been made angular
by secondary crystalline quartz. The
poorly sorted sandstone normally
contains free, medium to coarse, sili-
ceous oolites. A five-foot bed of ar-
gillaceous, fine- and coarse-grained

sandstone marks the top of the Gun- °

ter in wells between Dixon and Ore-
gon, but lenses out eastward before
reaching Ashton.

Small Cryptozodn domes in the
quarry south of Rochelle are the only
fossils observed in Gunter strata.

Oneota formation—The prinecipal
exposures of the Oneota formation
in northern Illinois are as follows
(figs. 1, 4) :

(1) On the west side of Fox
River opposite Millbrook, Kendall
County, where 12 feet crops out in
a stream channel at a breached earth
dam, SEY4, NW14 SE1; sec. 8, T.
36 N, R. 6 E. (Sandwich quad-
rangle) ; 10 feet is exposed in a small
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quarry, SE corner NE14, NE14
SE1; see. 8, and 2 feet is exposed
in an abandoned quarry, SW corner
SW1, SW14 NW1j see. 9.

(2) In the quarry 6 miles south
of Rochelle, where 31 feet is exposed
(fig. 8), and in a shallow quarry
14 mile eastward.

(3) At Ashton, Lee County, in
three quarries in the NW1/4 sec. 27,
in two quarries on opposite sides of
the road along the north line of the
E1% see. 27, just east of State High-
way 330, and in a shallow quarry in
the center of the NE1/4 sec. 27, T. 22
N, R. 11 E. (Rochelle quadrangle).
Here from 10 to 31 feet of rock is
exposed in the individual quarries,
and the total stratigraphic interval
represented in the quarries exceeds
50 feet.

(4) Shallow quarries 2 and 314
miles northwest of Ashton, W. line
NEY; NEY NW; see. 20 and
NW1;, NW1; SW1ij sec. 18, T. 22
N., R. 11 E., Lee and Ogle counties,
exposing 8 and 16 feet of dolomite,
respectively.

(5) Quarry 5 miles southeast of
Oregon, S. line SEY4 NW14 NE14
see. 31, T. 23 N,, R. 11 E., Ogle
County, exposing 12 feet of deeply
weathered rock.

(6) Quarry and ravine 4 miles
south of Oregon, SW1j SW1} sec.
26, T. 23 N., R. 10 E., Ogle County,
exposing 45 feet of dolomite.

(7) Cut on north side of State
Highway 2, two miles south of Ore-
eon, NE14 SE1 SE14 see. 17, T. 23
N., R. 10 E., Ogle County.

(8) Ravine 6 miles south of Ore-
gon, SE14 SEl; SE1j sec. 4, T. 22
N.,, R. 10 E., Ogle County, where
35 feet of dolomite erops out.
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Loealities 4 through 8 are located
in the Dixon quadrangle, A few
other small, scattered exposures less
than 5 feet thick also oceur near the
prineipal localities listed above (fig.
4).

Most of the Oneota formation con-
sists of light-gray to blue-gray, uni-
formly coarsely crystalline, dense,
cherty dolomite in massive beds as
much as 15 feet thick. Most indi-
vidual crystals range from 1 to 2
mm. in diameter, and make the rock
the most coarsely crystalline dolo-
mite in the Illinois Paleozoic se-
quence. Upon weathering the dolo-
mite breaks down into regular, fri-
able, 6- to 24-inch beds with dull
brown-gray, coarsely ‘‘sandy’’ sur-
faces, and the interior turns light
buff with white flecks representing
decayed cement between the dolo-
mite erystals. Vertical faces gener-
ally are regular, although occasional
beds have a brecciated or pseudo-
fucoidal structure and a rough face.
Bedding surfaces are rough but have
low relief. Except for occasional
green clay films within the beds the
rock is pure. At one loecality (No.
8) thirty-five feet of upper Oneota
dolomite is mainly finely crystalline
and weathers to a coarsely pitted
face; these features have not been
noted elsewhere and apparently re-
flect local facies-change.

Basal Oneota strata exhibit con-
siderable differences from the main
body of the formation. Much of the
lowermost 9 to 10 feet is lithographie
to finely ecrystalline, is in regular
2- to 8-inch layers with smooth bed-
ding surfaces, and weathers deep
buff. In the quarry south of Rochelle
some boulder-like, algal masses of
lithographic limestone are present in
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this basal zone ; greenish-gray to buff
shale partings are common, and the
upper 6 inches of the zone are silty
and laminated. Here the basal zone
represents a transition from Gunter
to typical Oneota sedimentation,

Gray, white, and light yellow to
pink or red chert, most of which is
sandy, oolitie, conglomeratic, or
strongly banded, occurs throughout
the Oneota formation. In places the
chert forms layers, lenses, or spher-
oidal masses as much as 1 foot thick,
but in others it consists of numerous
small, irregularly shaped and orient-
ed, angular fragments which loeally
form a disconnected meshwork with-
in the beds. The lower 12 to 60 feet
of the formation ordinarily are fine-
ly glauconitic and somewhat sandy ;
a few sandy streaks are found at
higher horizons.

Cryptozodn is present to common
in nearly all Oneota exposures and
forms conspicuous small domes on
the floor of the quarry at Ashton,
center NE14 see. 27 (part of Lo-
cality 3). QGastropod molds pre-
served mainly in chert from the
quarry at Ashton, SW14 SW1j
SE1, sec. 22 (part of Loecality 3)
have been identified as: Gasconadia
putilla (Sardeson), Ophileta sp.,
Rhachopea sp., and Sinuopea sp.
Identifiable fossils other than Cryp-
tozodn have not been seen elsewhere.
The fauna is typical of the Oneota
formation of Wisconsin and the Gas-
conade formation of Missouri (Ul-
rich, Foerste and Bridge, 1930, pp.
186-222 ; Branson, 1944, pp. 35-47).
Correlation of this exposure with
cuttings from two Chicago and
North Western Railway wells at
Ashton (Illinois Geological Survey,
sample sets 289 and 402), 14 mile
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south, show that the quarry floor is
not less than 60 feet above the
Gunter-Oneota contact. Part or all
of this concealed interval is believed
equivalent to the Van Buren forma-
tion of Missouri (Workman and
Bell, 1948, p. 2056).

The total thickness of the Oneota
dolomite in central northern Illinois
ranges from 116 to 180 feet. The
formation shows pronounced thin-
ning along the crest of the western
part of the Ashton arch.

The contacts of the Oneota dolo-
mite with the adjacent Gunter and
New Richmond formations seem con-
formable. Although Payne (Will-
man and Payne, 1942, pp. 58-59)
reports an unconformity between the
Gunter (‘“Jordan’’) and Oneota
formations to the southward, the
presence of such an unconformity
has not been confirmed by recent
studies.

New Richmond formation.—The
New Richmond formation superfi-
cially resembles the St. Peter sand-
stone. However, it generally (1)
has finer, more angular, less frosted
grains, which more frequently are
enlarged by secondary ecrystalline
quartz, (2) is less well sorted, (3)
contains free siliceous oolites and
erains or nodules of chert, (4) has
a much higher proportion of heavy
minerals, with abundant accessory
tourmaline, considerable ilmenite
and leucoxene, and some garnet,
(5) is muech thinner-bedded and
more strongly cross-bedded, and (6)
is better cemented. It contains beds
of lithographic dolomite and dolo-
mite-cemented sandstone, has green
argillaceous streaks in the upper
part, and has gray, blue, or red
shale layers in the lower portion
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(Willman and Payne, 1943, pp. 532-
533; Workman and Bell, 1948, pp.
2057-2058). In central northern I1li-
nois its thickness ranges from 16 to
80 feet, and increases rapidly to a
known maximum of 190 feet at
Starved Rock State Park, LaSalle
County. It is correlated with the
Roubidoux formation of Missouri,
which carries the distinetive Lecano-
spira fauna.

Exposures of New Richmond in
Illinois previously had been known
only along Franklin Creek, Lee
County, and Fox River, LaSalle
County (Cady, 1920, p. 107; Knap-
pen, 1926, pp. 40-43; Willman and
Payne, 1943, pp. 532-533). The
present study revealed poor expo-
sures in (1) a small quarry 314
miles east of Grand Detour, SE1j}
SElf NW14 see. 9, T. 22 N, R. 10
E., Ogle County (Dixon quadran-
gle), where 3 feet of sandstone is ex-
posed beneath Shakopee dolomite,
and (2) a cut on the north side of
State Highway 2, two miles south of
Oregon, NE14 SE14 SE14 see. 17, T.
23 N., R. 10 E,, Ogle County (Dixon
quadranglé), where 11 feet of sand-
stone, with covered intervals above
and below, erops out between Oneota
and Shakopee strata. Samples from
both outerops are slightly dolomitie
and show the typical New Richmond
heavy mineral suites (table 1). It
is very probable that other outcrops
of New Richmond exist in the north-
east quarter of the Dixon quad-
rangle, where they have not been
differentiated from St. Peter sand-
stone. Because the New Richmond
offers little resistance to erosion, ex-
posures not on major stream chan-
nels are mostly veneered by soil or
Shakopee float.
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TABLE 1.—HEAVY MINERAL ANALYSES OF
NEw RICHMOND SANDSTONE IN
NorTIHERN ILLINOIS, IN

PERCENT
Locality 1 2 3 1

Garnet........ 3.0|17.0| 30|06
Ilmenite....... 17.0 | 17.0 | 20.0 | 4.4
Leucoxene. . . .. 22.0 | 10.0 | 18.0 [13.5
Magnetite. . ... 1.0 6.0 2.0
Tourmaline. ...| 42.0 | 35.0 | 36.0 |55.5
Zircon......... 12.0 | 10.0 | 15.0 [26.2
Miscellaneous. .| 3.0 | 50| 6.0/....
Percent of heavy|

weigntr. ™| 0.00] 0.008 0.008)....

Locality 1: 5" below top of sandstone in
bluff on north side of Franklin Creek,
N. line SE14 NW14, SW1, sec. 34, T. 22
N., R. 10 E., Lee County. Locality 2:
2" below top of sandstone in quarry,
SEY SE1, NW14 sec. 9, T. 22 N, R. 10
E., Ogle County. Locality 3: 15 below
top of sandstone in bluff on west side
of State Highway 2, NE1, SE1, SE1
sec. 17, T. 23 N, R. 10 E., Ogle County.
Locality 4: Average of 19 samples from
upper 23 feet of sandstone at ravine
mouth, NW1, SWi4 SW1} gec. 8, T. 35
N., R. 5 E., LaSalle County. Analyses
for localities 1, 2 and 3 by T. C. Busch-
bach; analyses for locality 4 by Paul
Herbert, Jr.

Shakopee formation.—The Shako-
pee formation consists of irregular,
alternating, varicolored beds of dolo-
mite, shale, siltstone, and sandstone,
with dolomite greatly predominat-
ing. The dolomite shows great varia-
tion in purity, color, crystal size,
porosity, and bedding. Most of it
is argillaceous, silty, sandy, cherty,
locally glauconitie, light gray to yel-
low-buff, chalky to finely crystalline,
dense, and thin-bedded. Brecciated
and conglomeratic beds are very
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common, Bedding surfaces generally
are ripple-marked and mud-cracked,
and show occasional molds of eubie
salt crystals. Beds of relatively
pure, medium crystalline dolomite,
as much as 18 inches thick, are com-
mon in the lower part of the forma-
tion. Although such beds locally re-
semble Oneota dolomite they lack
the distinetive chert layers, chert
fragments, and coarsely ‘‘sandy’’
weathered surfaces of the latter for-
mation, are thinner-bedded, and con-
tain thin interbeds of typical Shako-
pee argillaceous dolomite. The chert
is mostly oolitie, but partly sandy
or conglomeratic. The sandstone
heavy mineral suites have a higher
percentage of garnet and ferromag-
nesian minerals than do those of the
New Richmond sandstone (Willman
and Payne, 1943, p. 535). Several
layers of bentonite are present in a
quarry in the SW14 SE1) NW1j
see. 6, T. 23 N.,, R. 10 E., Ogle
County (Oregon quadrangle), 214
miles west of Oregon.

The thickness of the Shakopee in
central northern Illinois ranges from
zero to about 165 feet, but in-
creases rapidly to more than 600 feet
in south-central Illinois. The Shako-
pee is correlated with the Jefferson
City and Cotter formations of Mis-
souri (Workman and Bell, 1948,
pp. 2058-2060), although equivalents
of younger Missouri formations may
be included locally.

The Shakopee dolomite rests con-
formably on New Richmond sand-
stone, but is separated from the over-
lying St. Peter sandstone by a major
unconformity.

Known exposures of the Shakopee
formation in Illinois are found (1)
along the Illinois River and its tribu-
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taries from LaSalle east to Utiea,
LaSalle County (Cady, 1919, pp.
35-36), (2) along Fox River near
Sheridan and Millington, in LaSalle
and Kendall counties (Willman and
Payne, 1943, pp. 534-538), and (3)
along Rock River and its tributaries
between Franklin Grove, Lee
Jounty, and a point 215 miles west
of Oregon, Ogle County. Its dis-
tribution in the latter area is shown
in fig. 4.

STRUCTURAL (GEOLOGY

Ashton arch.—Most of the Cam-
brian and lower Ordovician expo-
sures described above lie on the
erest or flanks of a major anticline
which trends N. 60° W. across north-
ern Illinois from central western
Will County to central Ogle County,
and which is here named the Ashton
arch (figs. 1, 4). The name is de-
rived from the town of Ashton, Lee
County, whieh is located near the
erest of the western portion of the
arch, and near which Cambrian
and lower Ordovician formations,
brought to the surface by the arch,
are well exposed.

The Ashton arch first was ree-
ognized by Cady under the name
Oﬁlle, Lee, and LaSalle counties anti-
e¢line (Cady, 1920, pp. 90, 127-128,
fie. 8), although later studies modi-
fied the original concept of its loca-
tion and extent. It formerly was
considered to mark the crest of the
Kankakee arch, a broad uplift which
connects the Cineinnati and Wis-
consin arches and separates the Illi-
nois and Michigan basins (Pirtle,
1932, p. 149, fig. 1; Ekblaw, 1938).
However, it has been found (1) that
the pre-St. Peter axis of the Kanka-
kee arch passes through the north-
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east corner of Illinois (Bays and
others, 1945; Cohee, 1945, fig. 4;
Meyer, 1948) and (2) that the post-
St. Peter axis (Cohee, 1945, fig. 5;
1948, p. 1441, fig. 1) merges into
the east flank of the Hersher anti-
cline whieh is separated from the
Ashton arch by a northward-trend-
ing syncline (fig. 9). Accordingly
it appears desirable to introduce a
separate name, Ashton arch, for the
relatively local uplift between Will
and Ogle counties.

The Ashton arch is bounded on
the north throughout most or all of
its length by the Sandwich fault
zone, A graben and a syncline sepa-
rates the western part of the arch
from the smaller, parallel Oregon
anticline on the north (fiz. 4). A
syncline also separates the eastern
portion of the arch from the LaSalle
anticline (figz. 9). The LaSalle anti-
cline merges into the arch along the
LaSalle-Lee County boundary, and
cannot be distinguished farther
north. However, a southward prong
of the arch, which may represent
a continuation of the LaSalle anti-
clinal trend, extends northwestward
from Dixon to the Savanna-Sabula
anticline. The southwestward flank
of the Ashton arch dips steeply into
the Illinois basin. The western end
plunges into the small but deep Polo
basin, named herein from the town
of Polo, Ogle County, which lies on
the west side of the basin.

The Ashton arch has a length of
80 miles and a width of 17 to 25
miles. The structural relief on the
southwestern side is about 1,900 feet,
and the maximum relief on the
northern side at least 900 feet. The
axis of the arch is at, or a short dis-
tance south of, the Sandwich fault
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zone. The arch has a broad, nearly
flat summit area, most of which dips
very gently southward. The steepest
dips on the strueture, found on the
southwest flank, are only from 1°
to 3°.

Sandwich fault zone and Oregon
anticline.—The Sandwich fault zone
parallels the strike of the Ashton
arch and bounds the northeastern
side of the arch for most or all of
its length. It has been traced from
southern Will County to a point in
northeastern Lee County 6 miles
south of Rochelle, a distance of 68
miles, and probably continues at
least 20 miles farther, to a point 214
miles southwest of Oregon, in central
Ogle County (figs. 1, 4, 9). The
fault zone has a maximum down-
throw of at least 900 feet on the
northeast side. Because the fracture
appears to be compound rather than
single the term fault zone is applied.

Between Rochelle and Oregon the
structure on the northeastern or
downthrown side of the fault is com-
plicated by a sharp uplift called the
Oregon anticline (Bevan, 1935), the
erest of which approximately paral-
lels the Ashton arch and Sandwich
fault zone and lies from 2 to 3 miles
northward from the latter. The Cam-
brian exposure at Oregon, a small
Oneota exposure in the SE1) SE14
NE14 sec. 30, T. 22 N, R. 11 K,
Ogle County (Dixon quadrangle),
and a Shakopee exposure in the
SW14 SElY, NW1j see. 6, T. 23 N,
R. 10 E. Ogle County (Oregon
quadrangle), are located on the anti-
¢line. The Oregzon anticline contin-
ues northwestward to join the Sa-
vanna-Sabula anticline. A synclinal
belt separates the Oregon-Savanna-
Sabula anticlines and associated
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branch uplifts from the main body
of the Wisconsin arch on the north.

A narrow graben and a tightly
compressed syncline, bounded on the
south by the Sandwich fault zone,
separate the Oregon anticline from
the Ashton arch (fiz. 4). The graben
is well exposed in the cut on the
Chicago, Burlington, and Quiney
Railread, just south of the center
of see. 7, T. 23 N., R. 10 E., where
a dropped block of Galena dolomite
is bounded by faults which bring
the top of the St. Peter sandstone on
the southwest and lower Platteville
beds on the northeast to the same
elevation as the Galena strata. The
throw on the south side of the block
is more than 165 feet and that on the
north side is over 130 feet. The
block is about one-half mile wide and
is eut by numerous minor step-
faults. Sharp synelinal folding with-
in the graben is well developed in
Platteville strata exposed at inter-
vals from the NW14, SW14 SE14
sec. 26, T. 23 N., R. 10 E., to the
NEl; NW14 NEY; see. 31, T. 23
N. R. 11 E,, Ogle County (Dixon
quadrangle), where northward dips
range from 2° to 10° and southward
dips from 14° to 30°.

Structural history. — The major
movement along the LaSalle anti-
cline in northern Illinois was
post-Mississippian, pre-Pennsylvan-
ian, followed by lesser uplift in post-
Pennsylvanian time (Payne, 1939).
On the Ashton arch, Sandwich fault
zone and Savanna-Sabula anticline,
and probably on the Oregon anti-
cline as well, the principal movement
was at least post-Silurian, and may
have taken place at about the same
time as uplift on the LaSalle anti-
eline. It is uncertain whether the
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Ashton arch owes its present form
solely to downthrow along the north-
ern side of the Sandwich fault zone,
or whether the arch formed prior
to the faulting.

The general northwestward to
westward structural grain of north-
ern Illinois (fig. 9) is affected by
subordinate northeastward-trending
cross folds of uncertain age. Tt is
possible that the post-St. Peter Kan-
kakee arch of northwestern Indiana,
uplifted mainly in post-Pennsyl-
vanian time, once was continuous
with the Ashton arch, but was sepa-
rated from it by later cross folding.

There is considerable evidence for
pre-St. Peter deformation in the
area occupied by the Ashton arch,
although generally it cannot be
proved that the trend of the defor-
mation paralleled that of the present
structure. Upper Trempealeau
(Eminence) strata thin or wedge
out northward over the arch, but
reappear in northernmost Illinois
and southern Wisconsin, across a
major pre-St. Peter valley, The
Oneota formation thins conspicuous-
ly over at least the western part of
the arch, parallel to its general
trend. The earlier movements cul-
minated in uplift, folding, and ero-
sion in post-Shakopee, pre-St. Peter
time. At places in Lee and Ogle
counties Shakopee strata are thrown
into close folds which do not affect
the overlying St. Peter sandstone
(Knappen, 1926, pp. 83-84, 111) ; al-
though formerly attributed to pre-
St. Peter slumping, the folding is
considered diastrophic by the writ-
ers. Along Fox River in LaSalle
and Kendall counties the Shakopee
shows steep dips which do not aec-
cord with the gentler post-St. Peter
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structure in amount or direction
(Willman and Payne, 1943, fig. 1).
At Oregon, Ogle County, a post-
Shakopee, pre-St. Peter fault cut-
ting Cambrian strata has a down-
throw of 285 feet on the western
side. Where adequate subsurface
control is available the interval be-
tween the top of the Glenwood for-
mation and pre-St. Peter horizons
in central northern Illinois shows
sharp irregularities which cannot be
explained by variation in the thick-
ness of the formations, and which
are attributed to post-Shakopee, pre-
St. Peter deformation. Unfortunate-
ly the amount or trend of such de-
formation along most of the Ashton
arch cannot be estimated because
(1) the deeply incised pre-St. Peter
drainage system makes the base of
the St. Peter valueless for struc-
tural control, and (2) erosion has
stripped away the post-St. Peter
formations.
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