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OKAW FORIATION.
1
The Okaw is the thickest one of the Chester formations in the

3} '
_Weller, Trans. Ill. Acad. Sei., vol. 6, p. 127 (191L); also I1l. State
geol. Surv., Monog. I, p. 27, (191k).

Randolph County, and it includes the most typical beds of the "Upper Archimedes
Iimestone" of Shumard, and the “Kaskaskia limestone" of Hall. The name of the
formation is derived from the Okaw or Kaskaskia river, good exposures belng
present in the Mississippi river bluffs both above and below the mouth of that
stream, and the valley of the stream itself is excavated in the formation for
more than twenty miles from its mouth.

The formation rests conformably upon the Ruma, and is made up of a
series of alternating beds of limestone and shale, with some sandstone locally
present near the top, which have an aggregate thickness of about 200 feet, The
limestones are the most conspicucus members of the formation. They are variable
in lithologic character and in thickness, some being nearly pure, light gray or
bluish in color, more or less coarsely crystalline, others being more argillaceaus,
thick or thin bedded, with shaly partings. Conspicuous, white, oolitlc lime-
stons beds are present in the lower and more rarely in the upper portion of the
formation, and not uncommonly some of the limestone beds which are not conspicu-
ously oolitic show scme scattered colite grains when examined closely. All of
these limestones are commonly free from chér'h, nearly all of the chert which has
been observed in the formation being confined to a thin band of ten feet or less
in thickness, about 90 o 100 feet from the base. Aside from this one conspicums
chert bed which is well exposed in the heads of the ravines south of Marigeld,
cherty limestone beds have been observed in only one or two localities.



The shales of the Okaw fomation vary as much in character as do the
limestones, Some beds are nearly pure argiliacecus shales, others are highly
calcareous, but at no locality in the formation, unless it be near the top, in
assoclation with some of the local sandstone beds, have any arenacecus shales
been observed. Most of the shales are gray, bluish, or yellowish in color, but
at a few localities a limited admixture of red or purple colors occur, although
no such conepicuously variegated shale beds as are present in the lower forma-
tiong, are known.

The exposures of the shale members of the Okaw formation are commonly
obscured by the talus in the llississippi river bluff sections, but in many of the
ravines intersecting the bluffs, good clean sections are exposed, The limestones:
are well exposed, not only in the ravines, but also as more or less continuous
ledges in the bluffs, Because of the lithologic character of the formation, the
alternation of shales and limestones, the Ckaw formation in the Mississippl
river bluffs is not exposed in the high, nearly vertlcal escarpments which are =0
characteristie of the St. Louls limestone, but rather as steeply sloping hill
sides upon which the limestone beds form terrace-like benches at intervals, In
no one section in the region being described, is the entire thickness of the Okaw
exposed, but the characters of the formation may be shown by combining a number
of sections., The basal portion of the formation, with the underlying Ruma and
the upper portion of the Paint Creek, is exposed in the small ravine intersecting
the Missiseippi river bluff in s.w. 1/L sec. L, T. 6 8., R, 8 W., about two and
one-half miles below Modoc. In this section the following suecession of beds is
€xpo sed.

Arveal distribution and description. Because of the greater thie k-

ness of the Okaw formation, it occupies a much broader belt than any of the older
members of the Chester group, but in the northern portion of the area mapped, the

overlapping Pennsylvanian fomations entirely cover it. The northernmost outcrops



of the formation ocecupy small, isolated areas entirely surrounded by the Pennsyl-
vanian fomatioﬂa, their presence being due to the uneven nature of the pre~
Pennsylvanian surface along the courses of the erosion channels in the present
topographic surface. The northermmost of such inlying areas, in the bed of West
Fork creek, in n.e. 1/l of s.e. 1/L, sece 27, To 1 S.y Ra 9 W., is very small,
and the actual outcrop does not ccocupy an area of more than a few square yards,.
A much larger outerop is present in the valley of the same creek, and in the
lower portion of a tributary valley from the west, in n.e. l/h of sec, 2, T. 2 5,
Re 9 W., about one and one-half miles north of Floraville. At this -lcgal-ity the
: 1:}.m¢‘stones are well exposed in the bed of the creek s With Pennsylvanian strata
x-'stin:g- upon them. The limestones are irregularly bedded and are more or less
impure, with shaly partings. Fossils are not uncommon, a species of Zaphrentis
being the most common form., Same of the beds contain great numbers of the axes
of a. spacies of Arc}ﬁ.mdea, a character which is indicative of the Okaw age of the
beds, since that fossil is not common in the Chester formations older than the

Okaw, Pterotocrinus plates have not been observed, however, and Agaseizocrinus

bases are not abundant, as might be expected in the basal Okaw where the beds
probably beleong. Other limestone outerops are present in the valley of the sams
stream, in the west half of s.w. 1/h, sec. 6, T. 2 8., R, 8 W,, and in a small
tributary from the west in section 1 to the west, this area being about equal
in size to that last deseribed, and at one point a thickness of 20 feet of
linestone is exposed, A very much smaller outerop of Chester limestone, refer-
able to the Okaw formation, 1s exposed beneath the bridge at the corner of the
public road one and one~fourth miles southwest of Smithton, at the middle of the
south line of the s.w. 1/k, sec. 5, T. 2 8¢y Re 8 W Other emall isolated out~
crops have been cbserved in n.w. 1/L of n.w. 1/h sec. 13, Te 2 S., R. 8 W, a
mile and one-half northwest of Paderborn, and in s.w. 1/L of n.w. 1/L, sec. 13,
Te 2 Sey Re 9 Ws, a little over one~fourth mile west of Paderborn.



In the s.e. 1/L, sec. 29, To 2 Se; Re 8 Wo, about one and one-half
miles northwest of Hecker, along a smell valley tributary to Richland ereek, there
are a number of limestone outorops in a small srea, entirely surrounded by the
Pennsylvanian, from which the following fossil fauna, very characteristic of the
bagal part of the Okaw, has been collected,

Other similar isolated patches of the Okaw limestone have been noted
by E. W. Shaw northeast of Hecker, in n.e. 1/L of s.w. 1/li, sec. 27, and in n.w.
1/h of nve. 1/L, sec. 33, Te 2 So; Ro 8 W., in the valley of a small tributary
to Richland creek.

In the lower portion of the valley of Prairie du Long creek, between
gwo and three miles from its junction with Richland creek, the beginning of a
continuous belt of the Okaw formation is exposed. It stretches eastward to the
east side of the Okaw river, and probably exterds a long distance northward in
the Okaw valley beneath the alluvial deposits of that stream. East and northe
east of Red Bud the glacial drift mantle is very thick over nost of the area, and
rock outcrops are scarce, but atout & mile northeast of the town there are ex-
posures of Pennsylvanian sandstore overlying the Okaw, and this outlier of the
younger formation perhaps extends nearly to the Okaw river, as it has been mapped,
although the actual outcrops are limited to the western margin.

The continuous belt of the Okaw formation extends mouthward to the
Missiseippi river bluffs, and the entire channel of the Okaw river, probably fram
New Athens or above, to the mouth of the stream lies in this formation. The aver-
age width of the belt is between six and seven miles, although along a line about
two miles north of Evansville the width is as much as ten miles, In the Mississl ppi
river bluffe the formation first appears about three miles above the Okaw river

gap, and continues to the mouth of Marys river, although from about a mile above



Fort (Gage to the socuthernmost exposure, the formation occuples only a narrow strip
at the base of the bluffs, below the younger fomations,

In the northwestern portion of the broad, continuous beli underlain
by the Okaw formation, outcrops of the limestones and shales are prcsent at many
points along the courses of the streams, but south and southeast of a line passing
east and then mc-arhh from the city of Red Bud, to abtout the northeastern corner
of sec, 3, To L S.y, R. 8 We, to the Okaw river on the east and Horse Creek on the
south, the glacial drift is generally from 50 to 100 feet or more in depth; and
no rock outcrops are exposed. Within the northwestern area where scattered out-
crops are procent, the limestones are éxpoaed in sec. 20, T. 3 S.y Re 8 W., along
a tributary of Prairie du Long creek which crosses the section diagonally from
the n.w. 1/L of s.w.l/):.o 8.0+ 1/ of n.e. 1/4, and to a less extent along the
tributary which joins the last one after crossing diagonally the s.e. 1/L of
the same section. North of Prairie du Long creek, from the localities just men-
tioned, the glacial drift covering is thick and no rock outcrops have been observed,
although the Okaw formation prebably underlies a considerable portion of the
southern half of see. 17, T. 3 S., R. 8 W,

In a emall draw east of the public road from Red Bud ﬁo Hecker, north
of the bridge over Prairie du Long creek, one of the limestone beds of the Okaw
has been quarried for local use, and some of the shaly partings between the lime-
stones are abundantly fossiliferous, and the following species have bean recognized.

W 259

Along the Black Creek tributary to Richland ereek which crosses the
Red Bud-Hecker road in n.w. 1/L of n.w. 1/, sec. 33, Te 3 S., R. 8 W., tongue-
like ayeas of the Okaw formation have been exposed by the cutting of the streams

through the overlying Pennsylvanian sandestones, in the north fork as far as s.e.



1/l sec, 30, and in the south ferk as far as the n.w. 1/ sec. 32, T 3 S., R.
8 W., and while the bottoms of these valleys, espeeially that of the northern ome,
are much filled with alluvium, there are a number of limestone outerops at inter-
vals. By the roadside just south of the bridge, a calcarecus shale member of the
formation is exposed which is fossilifereous, and the following species have been
identified from the locality.
W 255

Along a branch of the last mentioned stream, which flows south;through
the western part of the ¢ity of Red Bud, and then east to itsjunction with the
branch from the north, the Okaw is well exposed at a number of points, from the
n.e. 1/ of n.e. 1/L, sec. 8, to the n.w. 1/h of n.e. 1/L sec. L, T L S., B 8
We The city of Red Bud has opened and operates a quarry for road material in the
east bank of this creek just north of the Red Bui-Waterloo road leading west from
the ecity. In this quarry from eight to twelve feet of blue, c¢rystalline 1lime-
stone with some shaly partings, are exposed. This limestone is near the base of
the formation, it is fossiliferous and the following species of fossils have been
collected and identified.,

W 253

Along the ssme creek a small quarry has been opened about one-half
mile north of the railroad station at Red Bud, east of the Red Bud-Hecker road,
The limestone exposed at this locality lies a little higher in the formation than
that in the city quarry, At the time it was visited the bottom of the quarry
was filled with water, so the total thickness of limestone exposed could not be
seen, but there is probably eight feet or thereabouts. The rock is a much
lighter colored limestone than that in the city quarry, being nearly white. It
is crystalline and abundantly fossiliferous, some beds being composed almost

entirely of fragments of bryozoans and crinoid stems. One bed in the quarry is



e

somewhat impure, and is characterized by the presence of numerous, rounded, bladg
pebble~like inclusions, which are probably phosphatic. The fossils are not well
praserved, but the foellowing species have been recognized.

W 254

Down stream from the quarry last mentioned, for 'about one=half mile
to the next north and south road, there are a mumber of outcrops of 1iﬁe$tone
and calcareous shale, all more or less fossiliferous, but beyond this point the
bottem of the valley is filled with aliuvium.

In the upper portion of the valley crossing diagonally from northwest
to southeast, the e.e. 1/L sec. 28, T. 3 S., R. 8 W., and also in the s.w. 1/L
of s.w. 1/L, sec. 27, there are a number of outcrops of Okaw limestone, and in
the east half of n.e. 1/L sec. 3L, T. 3 8., R. 8 W., near the mouths of two small
valleys from the east, there are other outcrops. At these last localities the
Okaw limestone beds are overlain by Pennsylvanian sandstones. The city of Red Bud
is underlain by the Okaw limestone, and although there are no exposures except
along the creek in the western part of the town, the dug wells which pass through
the overlying drift mantle, invariably penetrate the limestones. One mile north-
east of Red Bud, in n.e. s8¢. 3, To U 5., Re 8 W., & group of sink holes indicates
the presence of limestones, and the Okaw limestone is actually exposed at a number
of points.

Aside from the outcrops mentioned, the deep drift covering hides all
the rock exposures between Red Bud and the Okaw river, but east of this stream
the Chester formations are exposed at a number of pointe in the beds of mome of
the tributaries of the Okaw river just above where they enter the bottem lands,
The northernmost of such outerops are near the mouth of Dozaw creek, in n.W. 1/L

seCy 4, To 3 S., Re 7 ¥W., near the middle of the north half of the quarter-section,



Other outorops are present in the same quarter-section, just south of the central
portion of its southerm half, Much more extensive outerops occur in the bed of
an unhamed creek in n.e. 1/L of s.w. 1/L, and in n.w. 1/L of s.e. 1/l of the same
section lj, where limestone with shaly partings is exposed almost continuously for
the distance of nearly a quarter of a mile, In all these outcrops the strata
exposad belong in the upper portion of the Okaw formation. Above the limestone
there are a few outcrops of sandstone which are believed to be Pennsylvanian,
although there is loeally developed a thin sandstone member in the upper portien
of the Okaw, and these sandstones may be that Okaw member,

West of Baldwin, in the lower portion of both of the forks of
the tributary to the Okaw river whose mouth lies just north of the Mobile and Ohio
railroad bridge, the upper portion of the Okaw fowmation, characterized by

Archimedes and Pentremites sulcatus, is well exposed, In the north fork of the

stream the outcrops continue at intervals for about one-half mile from the Jjunction
with the south fork, but in the socuth fork the last ocutcrop is beneath the rail-
road bridge.

In the creek about three-fourths of a mile socuth of the Mobila and Ghie
railroad, the upper beds of the Okaw are exposed in the s.e. 1/h of s.w. 1/L, sec.
16, and in n.e. 1/l of n.w. 1/, see, 21, T. 4k S,, R. 7 W. Tho-_eut'crapé- consist
of more or less argillaceous and crystalline limestones with' shale parting‘a, most
of the beds being fossilifercus zlthough the fossils are difficult to remove from
the limestones. One shale bed less than a foot in thickness, gentains great numbers

of good examples of Pentremites sulcatus, and a few other species, as follows.

W 622
Ancther group of outcrops odours in sewe. 1/l of seec, 21, Te L S.,
R. 7 Wo In the n.e. 1/l of the quarter-section limited limestone and shale expcaures

are present in the bed of the creek, but in the s.w. 1/l of the quarter-section



the beds are much better exposed in the Okaw river bluff, and in the short draw
leading to the northwest. In this draw a series of calcareous shales and some
limestones is exposed, the shales contalning numerous specimens of Orthotetes
kasgkaskiensis in some horizons. In the river bluff the shales have slumped a

great deal, and the ledges have been more or less completely covered by talus,
but some of the beds are abundantly fossiliferous, and the following species have
been collected lying loose upon the slope.

W 62k

A single small outerop of thinly bedded, siliceous limestone is
present near the mouth of a short valley, in s.w. 1/4 of n.w. 1/4, sec. 5, Te 5
Sey Ra 7 We It doubtless belongs in the upper portion of the Okaw formation
although no fossils have been observed,

From Horse creek south, on the west side of the Okew river, and from
Plum creek south, east of the Okaw, the Pleistocene deposits are much less deep
than north of these twe streams, and cutcrops of the underlying hard rocks are
met with in most of the stream courses, all the way to the Missigsippi Bluffe.

At a spring west of the Red Bud-Ruma road, a little over one-half
mile south of the bridge over Horse ereek, in, 8.8. 1/l of s.e. 1/L, sec. 29,
Te i 8.y R. 8 Wo, and in the small valley crossing the northern portion of sec.
32, next south, the lower beds of the Okaw are well expesed and are abundantly
fossiliferous, From the exposures at the spring the follewing species have been

determined.

W 590 W 256



In the section exposed in the small valley south of the spring,
there are about four feet of variegated shales at the base, which doubtless repre-
sent the upper portion of the Ruma formation, passing up into more calecareous
gray shales. Higher up there are 20 feet or more of limestones in beds one foot
thick or less, with shaly partings., These lirestones are fossiliferous, some

layers bein; especially filled with Productus ovatus and Diaphragmus elegans, same

beds have many crinoid stems, and in other beds bryozoans are abundant, although
Archimedes is not common as is usually the case in the lower Okaw. Some oolitic
beds are present, but they are neither very thick nor conspicuous.

Good exposures of the lower Okaw are present in most if not all of
the tributaries to Horse creek and Paint Creek, west of Ruma, in which the Ruma
formation is exposed, and at one locality by the roadside, in s.w. 1/l of s.e.
1/L, sec. 30, T. L 8., R. 8 W., the following species of fossils have been
collected.

W 602

In the two valleys leading te the north across the n.e. 1/L, sec. 1,
Te It Sy Re 9 Wa, and the n.w. 1/, sec. 6, Tu b S., Re 8 W., which join further
north, the lower Okaw bede are exposed above the Ruma formation. In these local~

ities the beds are characterized by an abundance of bases of Agassizocrinus, the

spatulate, wing-plates of Pterotocrinus, and the axes of Archimedes, character-

istice which have been met with very frequently in the lower Okaw beds, The
linestones are in beds a foot, more orless, in thickness, with shaly partings,
and the successive beds vary more or less in lithologic characters, and commonly
the three fossil forms mentioned above are each abundant in separate beds.

In the bed and banks of Camp creek there are excellent Okaw exposures
in n.w, /L of s.w. 1/l sec. 7, To L 8.y Re 8 Wo, roetly limestones but with some

shale beds containing numerous Pterotocrinus wing plates. At this locality some

1 @



of the beds are literally filled with bryozoans, and in one bed upon a surface of
about square feet the following species of bryozoans and other fossils have
been identified,

At this same Camp oreek locality, one thin bed contains numerous,
dark, pebble-like inclusions, apparently phosphatic, associated with numercus
fossilas which were waterworn hefore burial, Beds of similar character have been
observed at a number of localities in the lower purt of the Okaw formation, as
in the quarry one~fourth mile north of Red Bud, and elsewhere, but it has not been
possible to establish the exact equivalence of the beds at all points,

Excellent exposures of the lower portion of the Okaw occur in the
northern pert of the s.e. 1/l of n.w. 1/L sec, 18, T. 5 S,, R. 8 W., in one of
the branches of Camp creek, about two and three-fourths miles southwest of Ruma,
At this locality the following section is exposed.

8. Limestone, crystalline in texture, with the

exposed upper surface covered with great
nunbers of the "wing plates" of Pterotocrinus .... 1 foot,

7. Limestone, crystalline, irregularly bedded,

with great numbers of Archinedes ceecsecscesssscs. 6 inches,
6. Limestone, filled with fossils, the fauna

comprising a prolific assemblage of brache

iopeds, gastropods, pelecypods, trilobites

and DYYOZO& ececsessssnscssncasssusssncnsvasseassss 1 foOt,

Zaphrentis sp.
Pentremites pyriformis Say.

Agassizocrinus (bases).

Pterotocrinus (wing plates).

Chilotrypa sp.




Stenopora sp.
Archimedes sp.

Polypora sp.

Lyzopora sp.
gzmpora EDe

Orthotetes kaskaskiensis (McChesney.)

Productus ovatus Hall.

Diaphragmus elegans (Norwood and Pratten.)

Camarophoria explanata (McChesney.)

Bhymchopora ? perryensis Weller.

Spiriferina spinosa (Norwood and Pratten,)

8. Transversa (McChesney. )

Spirifer increbescens Hall, var,

Se leidyl Norwood and Pratten.
Hartinia contracta (Meek and Worthen.)

Eumetria vera Hall,

Cliothyridina sublemellosa (Hall.)

Composita trinuclea (Hall,)

Girtyella brevilobata (Swallow.)

Sanguinolites sp.

Edmondia ? sp.

Muoula sp.
Leda sp.

L. sp.
Parallelodon 8pe.

go 8De
Conocardium sp.
Myalina angulata WMeek and Worthen.

O X
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Aviculopecten chesterensis lForthen.

Allorisma ? spe
Cypricardinia sp.

Ptychomphalus sp.
E. 8Pe

Murchisonia sp.
Bellerophon &p.
_B_a 8D

Euphemus 8p.
Patellostium sp.

2- EDe
Straparollus planidorsatus Meek and Worthen.

Folopea sp.
Orthonychia chesterensis lMeek and .orthen.

Dentaliwm sp.
Enchostoma 8p.

Orthoceras okawense Horthen,

Qe randolphense lorthens

Do 5pe

Discitoceras ap.

Bl 8le
Griffithides sp.

Helodus sp.
Petrodus 8&p.
5. Limestone, blue, crystalline, more or less
irregularly bedded, with many £088118 eececcsansess 3 foBl,
Zaphrentis &p.

Pachyiocrinus_ SPe




ke

3.

Pentrem;itg'a pyriformis Say.

Archimedes smllovianus Hall.

Orthotetes kaskaskiensis (McChesney.)

Productus qvatus Hall,

Pe inflatus MeChesnev.

Pustula punctatus (Martin.)

Diaphragmus elegans (Norwood and Pratten.)

Spirifer spinosa (Norwood and Pratten.)

£ transversa - (McChesney.)

Spirifer inecrebescens Hall, var.

Se 1eidz_d_. Norwood and Pratten.

Martinia contracta (Meek and Worthen.)

Fumetria vera Hall.

Cliothyridina sublamellosa (Hall,)

Composita trinuclea (Hall.,)

Orthoceras sp.

Griffithides sp.

Limestone, blue, crystalline, with many specimens

of Zaphrentis ..cscsccessscccocnscscncssscscvancscnsscassoce
Limestone, irregularly bedded, similar to the

subjacent bed but more ¢rystalline in texture,

bluer in color and with the fossils much more

ccnspicueus 09 POV ADVIVETCEN0008E00RAOOBHNEDBUDGHPONDOOOODOD0SS

6 inches

3 feet.

14
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2. Iimestone, bluish~gray in color, with irregular
knotty bedding, more or less earthy in texture.
The basal six inches with great numbers of

Agassizocrinus bases and plates, the upper

por'bion with Rany axamplas of Martinia IR0 LOOORIRPRBOELOEROQ 2 1/2 fest

Zaphrentis 8p.
Pentremites pyriformis Say.

Agassizocrinus (bases)

Orthotetes kaskaskiensis (McChesney.)

Productus ovatus Hall,

Diaphragmus elegans (Norwood and Pratten.)

Camarophoria explanata (McChesney.)

Spirifer leidyi WNorwood and Pratten.

Hartinia s=p,.

Composita sp.
Straparollus planidorsatus Meek and Worthen.

Orthoceras sap.

Oriffithides sp,.

l, Shale, argillaceous, blue in color, IXpPosed sssscesssassse & foet.

Just below the junction of the stream in which the last section occurs,
with Camp creek, in a short tributary from the south, by the roadside in n.e. 1/
of n.e. 1/L, sec, 17, T. 5 8., R. 8 W., the lower portion of the Okaw formation
is again exposed, and the following species of fossils have been collected.

Zag}gntis 8De

Palaeaclis cuneifornis lilne-Fdwards

Pentremites pyriformis Say.

Agaseizocrinus (bases),




Pterotocrinus (wing plates)

Chilotrypa sp.
Archimedes sweliovianus Hall,

Polypora cestriensis Ulrich,

Lyropora divergens Ulrich.

Intrapora undulata Ulrich ?

Crania sp.

Orthotetes kaskaskiaensie (McChesney.)

Productus ovatus Hall,

Diaphragmue elegans (Norwood and Pratten.)

Hhynchopora ? perryensis Weller,

Spiriferina transversa (MoChesney.)

Spirifer increbescens BHall, var,

§_¢ leim Horwood and Pratten,
Fumetria vera H4all,

Cliothyridina sublamellesa (Hall,)

Composita trinuclea (Hall,)

Nucula sp.
leda sp.

Conccardium sp.

Myalina angulata Meek and Worthen,
Aviculopecten sp.

é- EPs
Straparollus planidorsatus Heek and Worthen.

¥nchostoma sp.
Criffithides sp.




Between Camp Creek and Horse Creek the Okaw beds outcrop at many
points in the tributaries of the two streams, and at a number of localities
collections of fossils have been secured. A mile and one quarter northeast
of Ruma there are good exposures of oolitic and other limestones along &
small creek crossin: the s.e. 1/l of s.0. 1/h, sec. 28, T, L S., R. 8 7. Some
of these beds contain mumerous examples of the spatulate wing plates of
Pterctocrinus, a faunal character which is commonly met with in the lower Okaw.
In ths collection of fossils secuwred at this locality the following speciles
have been identified.

W 620

Other good exporures of the Pterotocrinus bearing limestones are
present one and three-fourths miles east of Ruma, in s.e. 1/L of s.e. 1/kL, sec,
3, Ml SRS B W,

A little less than one-half mile southsast of Ruma, in s.e. 1/L of n.e.
1/L sec. L, T« 5 S., Re 8 W., a bed of bluish Okaw limestone is exposed in the
bed of a small craek just below the public road, from which a fauna very similar
to that in the city quarry at Red Bud has been collected, containing large
numbers of the brachiopod shell Maxfhinia contracta, The completed list of

species from this locality is as follows:
W 257

This Martinia fauna is apparently a persistent one in the basal part of
the Okaw, and occupies a2 position a little below the beds containing such a great

number of Pterotocrinus "wing plate#a".

At a number of points in the bed of Horse Creek in sections 1 and 2,
Te 5 8., Re 8 W., the Okaw linestone is well exposed, and some of the strata
\ A

are fossiliferous,
u"

1

\



South of Camp creek, in a large tributary of that stream from the west,

limestone and shale beds of the Okaw formation are well exposed. At one point

where one of the branches of this stream crosses the line between sections 17 and

20, To 5 S., Re 8 W,, the following succession of beds occurs.

5. Shale, calcareous, with some lirestone lenses

and bands, Abundantly fossiliferOUB sesescescecesssense 8 feet.

Zaphrentis sp.

Anplexus 7 sp.
Pentremites pyriformis Say.

Pe godoni Defrance.
P, abbreviatus Hambach,
Pe e'legiana Tyon,

Zeacrinus s8p.

Hydreionocrinus sp.

Agassizoecrinus (bases).

Pterotocrinus depressus ILyon and Casseday (wing plates.).

Fistulipora excelens Ulrich.

Stenopora tuberculata FProut.

f'. o 8Da
Fengstella serratula Ulrich.

_if. t.engx Ulrich.
F. exigua Ulrich?

Archimedes swalloviana Hall,

Polyporsa cestriensis Ulrich.

P. tuberculata Prout.
P. radialis Ulrich 2
Pe internodata Ulrich %

Septopora subquadrans Ulrich.

/%
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1.

G}ggtcggra_z SPe

Diaphragmus elegans (Norwood and Pratten.)

Samarophoria explanats (McChesney.)

Spiriferina spinosa (Norwood and Pratten.)

Spirifer leidyl lorwood and Pratten.

Reticularia setigera (Hall.)

Fumelria verneulliana Hall.

Cliothyridina sublamellosa (Hall,)

Conposita trinuclea (Hall,)

Straparollus &pe

Orthonychia chesterenses (Meek and Vorthen.)

Orthocerae &p.

viscitoceras &p.

Shale, variegated red and blue in color, not

CALCATEOUS sensessssssussscssaccansssnsssacctsssce
Shale, argillaceous, blue in COlor sv.sevesansnnas
Limestone, thin-bedded cciececesceccsscnnsssasosse

Shale, argillaceous, thinly laminated, blue

in color D00 QOGO IPODBOSP RGP EPD T BA s aaABRLOYERSE

1

8 feet.
é ]

1 "
12 "

This section is one of the few localities where variegated shales have

been observed in the Okaw formation.

Beneath the blue shale at the base of the

section, there is an interval without outcrops of bed rock, btut a sbort distance

down stream a hard, dense limestone forms the floor of the ereek and so contlnues

for the distance of more than one-hdlf mile,

The unexposed interval between

the limestone in the ted of the creek and the lowermost shale is approximately

ten feet,



Other good outcrope of the Okaw limestone are exposed in the several
valleys tributary to Camp Creek, heading in sec, 21, Te 5 S., R. 8 W,, and flow-
ing north and east.

In moet of the valleys heading on the opposite cides of the ridge ex-
tending southeast from Marigold to Roots, the Okaw formation is well exposed.

In the valleys to the west the Okaw is present only in the heads in the northern
portion of the area, their lower portions being occupied by older formatione, but
a little less than two miles above foote the older formations pase beneath the
level of the Miasiséippi bottoms, and the Qk&w formation constitutes the entire
height of the Mississippl bluffs. In this region the basal portion of the forma~
tion, with thé.unﬁarlying Ruma and the upper portion of the Paint Creek, l& ex-
posed in the mmall ravine intersecting the.Hississippi river bluff in s.w. 1/k
sece L, Te 6 8., R. § W., about half way between Roots and Modoc. In this section
the following succession of beds 1s exposed.

18. limestone, ledges more or less contimuously

BXDOBOLL ais v oiaia o sioiaie oiolhinle atos'pie 4 eh s li v a 00 B4R Wi H 19 feet,
17. Talus covered, probably Shale ssececsssscssescosss 8 v
16, Eimestones, With Chert e eessiaesesvasssssedpg e g n
15, Talus coversd, probably SHal8 seeesecssevenssssoss 16 «

1l Limestone, ledges more or less continuously

exposed, in part folitic a2nd in part crystal~

1ine ..’.....‘l‘.Q’.CI..‘..'..Q...I.......-."...‘.i‘ 19 i
w227
13. Talus covered, probably 8h2le e..sseeesssscssacese T e

12. LiMGStOIw 1@dge PO EVOPOEON CIREBROTAPBEOIERNELUOODORD 1 i

———
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11l. Talus covered, probably 6hale ceceesccsaveccesss 12 foab
10, Shale, argillaceous, bluish or yellow in
COLOY wevsvshnnsssanivbsnonshansssesriessaonesons 2a
9, Limestone, ecrystalline, varialle in texture .,.. 16
W 226
Okaw-Ruma contact.
8. Shale, the upper portion of the interval talus
covered, but with good exposures below of cone
spicuously variegated, red and blue, argillac-
QoiS ‘BHALE s ansvve veanihbnisresemtesne e ssesoen,  Ila N

3
Ruma-Paint Creek contact .

T .-
The portion of this section below the Ruma-Paint Crsek contact has been

described in connection with the discussion of the Paint Creek formation on

page .

In the bluff sections the beds exhibit a gentle dip down the valley
and a few rods above the mouth of the ravine in which the above section is
exposed, and stratigraphically beneath the lowest of the deseribed beds, the
color of the soil in the highway »nd in the talus above the road, shows clearly
the position of the characteristic red elay member of the Paint Creek formation.
Of the beds exposed in the sect.on the lover thirty feet.constitute the upper
portion of the Paint Creek formation. The suecceeding 37 feet, which is varie=-
gated shale, 80 far as it is exposed, without sandstone, is the Ruma formation.
The upper iga‘feet of the section is Okaw, and the alternating character of
the shale and limestone beds of the formation is well brought out by tﬁe out-
cropping limestone ledges which are exposed at intervals, with the intervening

talus covered shale beds,



South of Marigold, in the three heads of Crooked creek, a tributary of

the Okaw river, there are good exposures of a conspicuous oolite bed whose posi=

tion is about S0 or & feet above the base of the Okaw formation.

In the first

of these ravines, in the northern part of sec. 29, T. 5 S., R. 8 W., the follow

ing succession of beds is exposed.

‘/Sc

h‘

3.

26

1.
In
ing section
9.

8
Te

Limestone, white, oolitie, with numerous fossils,
the lower six feet not well &xposed seseessessrsaccne
We 596

Limestone, crystalline, blue-gray in color, not
continuously expesed, Archimedes common. Somewhere
in the interval there is probably a chertbed

about one foot thick ...................;..,.........
Unexposed, probably shale, the talus with numer-

ous tumbled masses of limestone from above .ccccesse
Lime stone, cross-bwdded, crystalline, blue-gray

in color. The outcrop is not a solid ledge, but

is represented by tumbled masses because of the
underlying Shale seesccossssccsscassscsscscsssesvsae

Shale, argillaceous, blue to variegated in color ...

18 feet.

18

6 n
20 n

the ravine heading in s.w. 1/l sec. 29, To 5 S., R. 8 W., the follow=

ie exposed.
Chert bed, about one foot exposed, passing down
into ha‘d, Cherﬁy limestone 020008 CERRR0ORNORIOARDEDO

UneXPOEEd e 0030000000000 00000000000SBLRORRSIRIPRGROEOSE

Limestom, hard and cry'Btalline CPc00sRO0REGCED000080

3 feet
Fe) ]
2 "
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Se
L.
3e
/2

1.

Shale, yellowish in color, probably blue when not

weathered, with many bryozoans and some other

fOBBI1S cacesscevecnosearcssssasccasssscassnsssnsnes
W 598

Unexposed ccecessesssssssscsscasssccsssosssnscencasns

Limestone, blue, crystalline, non-o00litic sescececcce

Unexposed ceeessessscvesosssssesssssssssssssssssenss

Limestone, white in color, conspicuously colitic

in texture. Fossiliferous cce.ssvevscsacnsscccsconce
W 597

Limestone, hard, crystalline in texture, with

Shaly partings 800000600 00RTE000GREARORO0EREs0ssO0RS

265

6 feet
17 #
1 H

5 (]
12 »
10 *®

In the next hellow south, heading near the middle of the east half of

sac. 32, T.
6.

Se
be

3.

1,

5 Se, R. 8 W,, the following succession is exposed.
Limestone, massive beds, somewhat variable in
LOXLUIr® cocvecssccnsccvcsosscsscaassnccscsanssccscss
Unexposed sesceassssccacsecssensssasssassssanssasnse
Limest one, very cherty, with some nearly solid
chert bedS cececsscevsscesscncssssascscscessssccasne
Shale and unexposed interval, outcrop of shale
for two feet only at the top, it is doubtless
shale below with perhaps some thin limestone
bands. The basal part of the interval may be
occupied by the upper portion of the oolite
DELOW sessecesssacsscacsssoscsssssnsscnsassosssanace
Limestone, white, oolitic, fossiliferous .eccsescsove

W 599

Limestone, hard and non=oclitic seccessecscasscssosse

15 feet

1L 13

12 "

L
5n
9 "
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The oolite exposed in the three sections just described from south of
Marigold, is undoubtedly the same, continuous bed, and is emposed again in the
upper portions of the ravines heading on the west side of the ridge. About L0
feet above the oolite is a canspicuous chert bed asseciated with cherty limestone, |
which is ahout the only cherty horizon in the entire Okaw formation so far as ob-
servations have been made, and this bed alse is exposed in & number of localities
in the heads of the ravines west of the ridge.

In the area between the Okaw river and the Mississippl river bluffs, below
Crooked Creek, rock cutcrops are not so abundant as further north, but good ex~
posures are present at intervals in the beds or banks of nearly all the streams.
All of these outcrops belong in the Okaw formation, and at most of thgim the beds
are more or less fossiliferous. The oolite bed is well exposed at one point a |
little more than one-fourth of a mile northwest of Reots, in the barks of an un-
named creek, near the line between s.e. 1/L of s.w. 1/k, and s.w. 1/h of s.e. 1/L
sec. 2, To 6 8., Re 8 W,, where the following species of fossils have been collected.

W 616

East of the Okaw River and south of Plum creek, only the middls and upper
beds of the Okaw formation are exposed. In the eastern part of the city of Evansville
a number of sink holes are present, in some of which the limestone is exposed, and
in one a quarry has been opened to furnish rock for local use. The rock taken out
is a white oolite, probably the same bed as that exposed south of Marigold, and
the following species of fossils have been identified from it.

W 626



Northeast of Evansville the Okaw formatien is exposed in all of the
tributaries of the Okaw river and Plum creek from the south, between that town
and Preston, although east of section 18, T. 5 S., R. 8 W., formations younger than
the Okaw are exposed in the upper portions of the valleys. The uppermost member
of the Okaw formation, consisting of a greater proportion of shales than are pres~
ent in the beds below, with thin, bryozoan covered limestone layers, some of which
contain black, rounded, probably phosphatie, pebble-like inclusions, besides some
foreign pebbles, and many fish teeth, are especially wsll developed in some of the
tributaries of Plum creek west of Preston. One of thebest of these localities is
situated about one mile west of Preston, in the southern part of s.e. 1/L sec. 9,
Te 5 8.5 Re 7 W., where the following species of fossils have besn collected,

' W 619 7

Some of the arenaceous beds which are present in this uppermost member of
the Okaw formation, are poorly exposed in the upper part of the small valley cross-
ing the eastern part of s.w. 1/L, sec. 18, T 5 S.y Re 7 W

South of BEvansville the limestone menbers of the Okaw formation are ex-
posed at intervals in most of the tributaries of the Okaw river, but the country
is so deeply drift covered that there are fow if any outcrops exposing any great
thickness of strata. The sink hole toposraphy developed in places indicates the
presence of limestone beneath the drift mantle, but actual rock \ou‘c.cropa are
present in but few of the depressions. In the valley of I?utter creek the Okaw
formation extends eastward to within one-half mile of Walsh, and in some of the
tributaries there are good exposures of the upper, shaly member of the formation,
although the bed of the main stream is filled with alluvium for most of its length.
One of the best of these upper Okaw exposures in the basin of Butter creek is about
two miles moutheast of Evansville, in the bank of & tributary from the northwest,
in the s.w. 1/l of n.w. 1/h, sec. 29, T. 5 8., R. 7 W., where the following species
of fossils have been collected.



In the valley of Nine-mile creek the Okaw formation extends eastward
into section 2, T. 6 8., R 7 W., but here, as in Butter creek, the exposures are
confined chiefly to the tributary valleys, the main valley being largely filled
with alluvium, The outeropping strata are mostly confined to the upper, shaly
member of the formation, although at a number of localities some of the more mas-
sive limestones beneath the shaly beds are exposed. In the s.w. 1/L of s.w. 1/L
sec. 33, Te 5 8+, Be 7 W., the upper shaly member is well exposed, and the follow-
ing species of fossils have been collected.

W 618

fmong the best exposures in the Nine-mile basin, are those in two
tributaries from the south which cress the s.e. 1/l sec. L, T« 6 8o, Re 7 W,

In the lower part of these valleys massive beds of Okaw limestone are well exposed
which are succeeded by a series of about LO feet of shales, thin limestones, and
arenaceous beds. A similar section is exposed in a tributary crossing the southern
half of sec. 3, To 6 8¢y Ra 7 W.

In Little Nine-mile creek a finger-~like extension of the Okaw formation
reaches to the n.w, 1/k sec. 16, To 6 S., R. 7 We The exposures are confined to
the last mile of the distance, and are limited to the uppermost member of the
formation, being shales, sandstone and limestons,

South from the junction of Kiﬁe-mila creek with the Okaw river the drift
cover is thick, but the Okaw formation is exposed in small outcrops at numerous
points, and in a few localities the outcrops are somewhat extensive., In the Okaw
river bluff beside the Illinois Southern railrocad track, about three-fourths of a
mile above Collins (Missouri Junction), a limestone member of the formation has been
quarried, and at this locality the following fossils fauna has been collected.

W 61l



A few rods above the station at Collins there are other limestone out-
crops, but they are much less extensive than at the quarry further north. One mile
west of El1is Grove, in s.w. 1/k of n.w. 1/l sec. 18, 7. 6 8., R. 7 W., and in
the s.w. 1/h of n.e. 1/h gee: 13; To 6 S., R. 8 W., the limestones just below the
upper shaly member of the @kaul formation are almost continuously exposed for a
distance of ahout one~third of a mile in the bed of a stream tributary to the Okaw
river, btut beyond these outcrops the entire valley is filled with drift and alluvium
to its mouth. There are numerous good exposures in Mocecasin hollow, heading in s.w.
1/k, sec. 18, T. 6 Su; Re 7 W., and about one-half mile from the mouth of the valley
the white colite beds near the middle of the formation are well .exposed and have
afforded the following species of fossils,

¥ 615

South of FKllis Grave the upper limit of the Okaw formation must extend
nearly to the southern limits of the village, hut the deep covering of drift ob-
scures all the underlying hard rocks, Lower down in the valley, however, which
originates in the south edge of the town, and in its tributaries, there are good
exposures of some of the limestone members of the Okaw, at intervals all the way to
its mouth just above Reiley Lake, In the valley whose mouth is at the lower edge
of Reiley Lake, at a peint about one-~half mile from the river bluffs, there ies a
series of good exposures which include a part of the uppermost shaly and arenaceous
member of the Okaw formation and also some of the more massive limestones beneath
these beds.

From Reiley lLake southeastward along the Mississippi River bluffe, the
Okaw formation is limited to a narrow band in the lower pertion of the bluffs, and
to finger-like extensions into the short ravines which intersect the bluffs, Be=-
cause of the nature of the formation, an alternation of shaly beds with more massive
limestones, the face of the bluff is a steep slope almost wholly talus covered, and
grown up with underbrush. There are at intervals, limestone outerops in the bluffs,

but the best exposures are met @ith in the ravines, same of which are almost contine-



uous rock outcrops from the mouth to near the head,

A litcle atove Fort Gage one of the limestone members of the Okaw
formation outerops for a distance of nearly one-~half mile, in the bank of the
Kissiseippi River. Opposite the railroad station at the same place, the btluff
has been cleared of underbrueh, amd a limestone ledge is exposed at an elsvation
of 100 feet above the railroad track, where the following fauna has been pollected.

Wl
Peniremites cf. elegans Iyon.

Archimedes swallovanus Hall,

Lyropora subquadrans Hall.

Septopora subquedrans Ulrich,

W21 Diaphrasmus elegans (Norwood and Pratten,)

Camarophoria explanata (McChesnay,)

Spiriferina spinosa (Norwood and Bratten.)

Spirifer increbescens Hall. var.

Reticularia setigera (Hall,)

Fumetria vera Hall,

Composita trinuclea (Hall,)

Holopea ? sp.
Griffithides sp,

A little above the last mentioned ledge, at an aelevation of 120 feet
above the rallroad track, is another and more extensively outcropping ledge, which
is abundantly foesiliferous in places, and has furnished the following species,

Zaphrentis sp.

W2l2 A Amplexus  8p.
Pentremites pyriformis Say.

Stenopora sp.




Fenestella (fragments)
?o}gggra 8D,

Orbiculoidea sp.

Produetus ovatus Hall,

Diaphragmus slegans (Norwood and Pratten,)

Camayrophoris explanata (McChesney.)

Dielasma shumardana (Miller)

Girtyella indianensis (Cirty.)

Spirifer increbescens Hall, varp,

e leddvi Norwood and Pratien.

Reticularia setigera (Hall.)

Fumetrias vera Hall,

Be verneniliana Hall,

Cliothyridina sublamellosa (Hall.)

Composita trinuclea (Hall,)

Edmondia spe.
Parallelodon sp.

Mzglina 8De
Aviculopecten sp.

én 8D
Mourlonia s&p.

Bellerophon sp.
Orthonychia chesterense leek and Horthene

0. 8P
Platyceras sp.
Platyostoma ? sp.
Griffithides sp.




These fossiliferous ledges at Fort (age must occupy a position 100 or
more feet above the white oolite member of the formation, and are probably near
the top of the massive limestone beds lying just beneath the upper, shaly and
arenaceous member of the formation. In the several bmnches of the valley whose
mouth is just below Fort Gage there are thick drift deposits, but the hard rocks
do outerop at intervals, and the Qkaw formation occurs for a distange of one mile
back from the bluffs,.

At a locality about one mile below Fort (age an attempt to open & quarry
was made by the T1linois Southern Railroad at the time of its construction, but
the rock proved to be too shaly for practieal purposes. The bede excavated were
in the uppermost, shaly member of the Okaw formation, and the following species
of fossils have been collected from this locality. l

In one of the short ravinee about half way between Fort CGage and Menard,
the following succession of beds ls exposed.
15. Sandstone, fine-grained, cross~bedded, ripple-narked, yellow or light-
brown in eolor, becoming somewhat more shaly above ........ L7 feet,

Hile? Mo GXDOMITRE vl sl a vrs o0l e e s s sl s St opslelste s sralataigg il <11

{



Palestine<l{enard contact.
13. Limestone, compact, in beds a foot or less in thicknsss,
and including saze wore or less irregular, condretionary
RMAPRAE OL OBOTL . w.ois s v ieib ol ole sin Sinhinsssinnioientsabaissianen MILTEeL
12, Talus covered ssssessssnsssvsssnssasnsnssvnnnsassrenase 10 U
¥enard-Okaw contact,

ll. J':i'?xﬁﬁtonﬂ, fOSSiliferOUS WeeoadogeanesesdnpDIPOIREEIRDE 5 1

Zaphrentis spinulosa Tdwards and Haime,

Productus ovatus Hall,

W 212 B Diasphragmus elegans (Morwood and Pratten.)

Camarophoria explanata (McChesnay.}

Dielasma sp.

Bellerophon sp.
Criffithides cf, granulosa TWetherby.

1. HNo AEXPOUI'BE eowcnsccsosoruesonnanconaoennnosossnsssanse hh A
9. Limestcnﬁ, fosal 11 ferous P 0CTINOBNERNBEIEITEOAUOPRDORENE G l!» W

Leptodictya tubulariz n. 5p.

Productus ovatus Hall.

W 213

Diaphragmus slegans (Norvood and Pratten.)

Camarophoria -:cplématg (McCheeney. )

Cirtyella brevilobata (Swallow)

Spiriferina spinosa (Norwood and Pratten,)

Tumetria vera (Hall,)

8. Shale, lower portion talus covered sssneesmcesccccsssee 12 "
7. Limestone.ledges, the several heds more or less
fossiliferous, with one ledge forming a water-

fall near the middle of the member. Collections



of fossils secured from the top, from 10 feet below
the top, and from the bottom of the member .eccseescss L2 feet
W 21k
251
216

6. Limestone, thin-bedded with calearecus €hales seeses.. 7 foet.

500 SHRIIEY L o e la ain eie e s alo ko olals s oio n pis A D alsTalers ainlalit e Hie Saet 4D

IS Tinentons Ledgan ...isvenvnvnssesnsissmssnasspssacase B N

3. Talus covered, with No @XpOSUYEB cessssaccasccccssasse 39 ¥

2o [imestone 184Qe cacsssoresscsesnsasennsonsnasssssnnsns & ™

1. Talus covered, with no exposures to the level of

the Iron Mountain Railroad tragk ccecescscenceceasces 10 *

In this section beds No. 1 to 11, a total thickness of 175 feet are un-
doubtedly Ckaw, and the talus covered No. 12 may also be a member of that formation,
although it is more 1ikely to be the hase of the formation above. Beds No. 8, 9,
10, 11, and perhaps 12, constitute the upper, shaly member of the fomatlon,
while the more continuous limeestone outcrops below constitute the more massive
limestone member next below, All the beds of the section beélong above the white,
oolitic limestone member of the fommatien which is exposed further north. Bed
No. 13 in the section is the Menard limestone, and 1l and 15 are probably the
Palestine sandstone, although the section may extend up into the Pennsylvanian.

Another excellent section through the upper half of the Okaw formation,
is exposed in the ravine whose mouth is near the middle of the north line of sec.
15, T 7 8., Re 7 Wo, one and one~half miles above the Southern Illinois Peneten-
tiary at Menaxl. The sugcession of beds exposed is as follows.



34

7. Shale, poorly exposed in the bank of the ¢reek c.sceescee ? foet.
6. Limestone, variable in lithologic character but
dominantly bluish-gray in color, and dense in
texture, for the most part in layers one foot,
more or less In thickness, separated by shaly
partings and with hummocky bedding planes.
Twenty feet above the base of the ledge some beds
are somewhat crystelline and erinpidal, and some
loose slabs ocour which are covered with
delicate echinoid spines and some plates. Other
slabs exhibit many fossil gastropods in section.
Cherty layers are present, and some layers without
chert are apparently siliceous. Fosslls collected
from the lower 15 to 20 £t cavessaessrccessassnsanase 59 feet,
Menard-Okaw contact.
5. Shale, argillaceoue, bluish-black in color, without
fossils in lower part, the upper six to eight
feet becoming more calcareous and with some
£088118 eessavosssssevsosscssassrscacasncrcasssossannes LD ¥
s Limestone, surface of ledge with imbedded black,
phosphatic ? pebbilsa. :
3. Limestons, thin-bedded, variable in lithologic
character, hut more or less crystalline, with
at least one cherty band, the upper beds almost

Bhaly, with numerous bryoZ0&NE ssssvsasscesassssscsssess g u
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2. Shale, with minor limestone layers, exposed at
intervals but much talus covered .ceceascssscsssnccscns L5 faet,
l, Limestone, crystalline, light colored, gray to
white, in thick ledges without shaly partings cecsses. 60 *
In this section the lower 153 feet constitute the upper portion of the
Okaw formation. The highest beds of the formation here exposed, include some
90 feet of strata which are dominantly shaly with some subordinate limestone bands,
too much talus covered in this section to allow a detailed section to be made, but
the same interval is well exposed in the newer quarry at the Southern Illinois
Penetentiary at Henard. The thick limestone member at the base is the same bed
as the more massive limestone mentioned in earlier sections, and is well exposed
in the prison yard at Menard. It is the most massive and thickest limestone member
in the Okaw formation and has its greatest development in the neijphborhood of
Chester.
The section exposed in the newer quarry at Menard, outside the prison
yard, is as follows,.
13. Iimestone, conglomeratic, blue-gray to brown, irregularly thin VAT
bedded and more or less cross-bedded, crystalline in texture,
with many more or less fragmentary fish teeth. The included
pebbles are most abundant at the base, they are mostly dark,
irregularly rounded, smooth, phosphatic ? nodules, with
some bits of shale snd other material. Fossils collected
at ths base dnd at the oD cisesnesssssnnsanascosanssossns O L8656,
Fauna from base of bed.
Crinoid stems,
Fenestella ap.
w192 Lingula sp.

Diaphragms elegans (Norwood and Pratten.)




Spirifer increbescens Hall, var.

Comularia chesterensis Worthen ?

Fish teeth, fragmentary, abundant.
Fauna from top of bed.
W 193
12. Shale, calecareous, fossiliferous seessssessssessesssssss 2 1/2 feet,

Meekopora clausa Ulrich.

Stenopora tuberculata (Prout.)

Fenestella serratula Ulrich.

frchimedes laxus Hall.

Polypora cestriensis Ulrich.

Septopora subquadrans Ulrich.

Orthotetes kaskaskiensis (MeChesney.)

Spirifer increbescens Hall, var.

Composita trinuclea (Hall.)

1l. Iimestone, hard, blue, mostly compact with conchoidal
fracture, rather thin bedded with shaly seamd eesssceas 12 ¥

Productus ovatus Hall,

Diaphragmis elegans (Norwood and Pratien.)

Composita 8p.
Pelecypod (undetemined)

10, Shale, yellowish when weathered, btlue when fresh,
with a thin limestons band O to l; inchas thick
about the middle. Above the limestone band numerous

bryoZ08ne swesssesssncsscscesscabnsasccsssnssstosnsab 5 L

W 189



9, Limestone, thin-bedded with bands of 8hale sessceeess 7 feet 1fnn

8. Sandstone, fine-graimed, light-yellow in color,
more or less cross-bedded, with some fragments
of plant remains. Varying in thickness from O
in south part of quarry to 1 feet at the
north end.
7. Sandstone, thin-bedded and arenaceous shales ..ceeee 6 v

6o Shale, blue, argillBcEOUS eseecsessecssvescvssasees b 1/2 0 TS

Bl Tiaentons Tuis ememiemhate s e sl Ry, - D
Jys'" Shade, partly QoVAIEQ .l eeseacscssssvsesssnnsenessas 3 =
e - BIMEBEONGs s aaisiuns o s nios e alrola s st Vo satnieasiierenis: 1L MLLN
BREEBITaNe N ssiasda/nisiolos b iatile ool e/ots wreisataioToiate Biuluie e n aiaoinr AL HL/IN
l. ILimestone, only the upper surface exposed, at

level of floor in engine recome. This is bed

No. 1 in the last section deseribed, and is

continuous with the ledge quarried in the

prison yard,

The limestone bed No. 1, in this section, is the szme as bed No. 1
in the section last described, and is continuous with the ledge quarried.in
the prison yard., The exposed faca of the guarry about 50 feet high, constitutes
the upper, shaly member of the Okaw formation, and it le expoéed in zreater
detail at this locality than anywhere else in theregion studied. The seetion as
described was made at the time when the quarry was first opened, but since that
time the excavation has been carried back into the bluff where thebeds have not
been subkjected to the weathering exhibited om the surface, and the beds do not
appear to be so different in character as in the earlier stages in the development
of the quarry.



In both of the valleys leading back from the prisen yard at Menard,
the Okaw formation is exposed at intervals for over one-~half mile from the river
bluffs. Above the couth gate at the penetentiary another detailed section has
been studied, the following sucdession of beds being recognized.
11, Shale, yellowish in color, more or less fissile
with & few harder bande an inch or more in
EHICKNOENI (10 oaia’s% s s 0inialale/s sinisto|siu/ elioinialn» 0 la ssutnaa olasieel ) L L@ EE 6+

Fauna W 196 (basal part)

Pterotocrimus cf. depressus Lyon and Casseday.

Hydreionocrimus sp. (spine plates of ventral sack),

Agassizocrinus dactyliformis Roemer (?), (base).

Stenopora tuberculata (Prout).

Fenestella serratula Ulrich.

Archimedes terebriformis Ulriche.

A. distans Ulrich.
Al swallovanus Hall.

Spirifer increbescens Hall, var.

Composita subquadrata (Hall).

10. TAMEBLONG. oiaiaiaineonionniaesnssnneasassshtessssnnsssemnsen 3 feet 6 in.

9. Shale S ECANRNLADERNONICCOROOTRNEDIRNOIOBORAEOHSIECQRRETADOES 3 "

Fauna W 197.

Polypora approximata Ulrich.

ILyropora quincuncialis Hall (?)
Fenestella serratula Ulrich (¥?)

Archimedes terebriformis Ulrich.

Ao distans Ulrich.



8.

Te
6o

5e

Lo

A sublaxus Ulrich.

Diaphragmus elegans (Norwood and Pratten).

Spirifer increbescens Hall var.

Reticularie setigera (Hell).

Cliothyridina sublamellosa (Hall).

Ce c¢f. hirsuta (Hall).

Composita trinuclea (Hall).

Limestone, in several thin beds seussssseesessssse 1 foot 6 in.
Fauna W 198,

Productus ovatus Hall,

Diaphragmis elegans (Norwood and Pratten).

Spirifer leidyi Norwood and Pratten

Reticularia setigera (Hall).

Fumetria vera (Hall).

Cliothyridina cf. hirsuta (Hall).

Limestone, one solid ledge .;...................... 2 feet.

Shale, a parting of buff-colored, apparently

magnesian naterifl secesecssescccsssescascscscsnas 6 in,

Limestone, in several beds, thinner below, becoming

thicker—badded ahove secesscsssssacscsscasssascsaea 1 "

Shale with limestone, abundantly foseiliferouSee... 1 " 6 "
Fauna W 195.

Zaphrentis spinulosa Fdwarde and Haime.

Pterotocrinus depressus Lyon and Casseday.

E. acutus %tharby'-
P, bifurcatus Wetherby.

Agassizocrinus dactyliformis Roemer (?) (bases).

A



Pentremites sulcatus Roemer.

Spirorbis sp.
Stenopora rudis Ulrich.

Lyropora subquadrens Hall,

Archimedes terebriformmis Ulrich.

Ao distans, Ulrich.
A communis Ulrich,
Ao compactus Ulrich.
Dichytrypa n.sp.

Spirifer increbescens Hall, var.

Spiriferina transversa (McChesney).

Reticularia setigera (Hall).

Eumetria vera (Hall).

Cliothyridina sublamellosa (Hall).

Composita trinuolea (Hall).

Fish teeth (Cochleodonts).
3o LImeBLONG seccssscssssessnnasasassacsnassescens I fE0t § in,
2. Shale, yellow, gritty, with many £o8sil® .essee 6 in,
Fauna W 19k,
Eupachycrimus sp.
Agassigoorinus dactyliformis Roemer (?), (bases).

Pentremites tulipaformis Hambach.
Pe T tUYbImAtUs Hambach.

Archimedes swallovamis Hall,

Ao meekanus Hall,
Diaphragmus elegans (Norwood and Pratten).
Reticularia setigera (Hall).

Fumetria vera (Hall).

Composita trimiclea (Hall).

1. Limestone, massive, quarry beds in prison
y&rd *0E0P000BAGOPNUOBOADEDENERROD E’CPDBBC! 37 fa@t, 6 in-



¢

In this section bed No. 1 is the top of the massive limestone beneath
the upper shaly member of the formation, but the thirty-six feet of beds, lNos.
2 to 11, does not include the whole of the upper member, its upper portion being
covered with talus,

Between Menard and Chester the higher beds of the Okaw are well exposed
in a short ravine, for the distanes of about four-fifths of a mile back from
the river, and just south of the mouth of this ravine there is a good exposure
of sandstone which belongs near the base of the upper member of the formation.
In the ravine situated in the eastern portion of the city of Chester, whose mouth
is a little below the Iron Mountain Rallroad station, there are other good ex-
posures extending back for one-—-hﬂ;f mile from the river bank.

In the ravine just below Colets Mills, in the lower nart of the city of
Chester, a massive limestone, the continuation of the quarry ledge in the prison
vard at Menard, extends to an elevation of about 23 feet above the Iron Mountain
railroad tracks. This bed is followed by the upper shaly member of the formation,
which is more arenaceous in this section than in any of those further north, so
far as they have been exsmined, Between this mection and the mouth of Marys River
most of the shert ravines intersecting the bluffs, but the more
the upper portion of the Okaw formation is exposed in/censpicuous rock outcrops
in the bluffs betwesen these two points are of a higher formation, the Menard
limestone., The last exposure of the Okaw, below Chester, outcrops in the west
bank of Marys River just above the water level, above the bridge crossing the
river near its mouth. The beds exposed here are rhales and limestones belonging
near the very top of the fomation, and from them the following species of
fossils have been collected.

W 632



Aside from these exposures of the Okaw formation along the Mississippi
river bluffs, the top of the formation outcrops in the banks of one of the
tributaries of (ravel creek from the south, about two miles north of Chester.

The formation also occupies, without doubit, the bottom of tha valley of Cravel
creek for the distance of a mile or more, in sections 1 and éXj Te 7 8¢y Re 7T W,
although all the hard rocks are buried beneath the alluvium,., The outcrops are
situated along the stream which ervsses the north half of section 12, in a north-
easterly direction, and e¢onsists of shales with some thin limestone bands, and
from sane beds near the top of the outcrop the following species of fossils have
been collected.

7 6Ll

At the mouth of the short tributary to Gravel creek, next west of the
one last mentioned, there is & small outorop of sandstone which is without doubt
a bed in the uppermost shaly and arenaceocus member of the Okaw,

Thickness. At nc locelity in the entire area which has come under obser-
vation, is there any exposure which includes the entire thickiese of the Okaw
limestone., The total thickness of the formation, therefore, has to be determined
through the piecing together of a number of different sections. The lower por—
tion of the formation, from its contact with the Ruma formation upward, is ex-
posed in a number of localities along the eastern border of the outcrop, especially
in the Mississippl river bluffs, and one of the best of such sections is that
about half way between Modoc and Roots, which is described on page o In this
gection the top of the oolitic limestone membar_of the formmation 1s essentially
77 feet above the Okaw-Ruma contact. Elsewhere in the same general portion of
the area mapped, the positicn of the colite bed seems to occupy approximately
the same position, but nowhere else has so satisfactory a measured section been
observed., It seems safe to consider that the thickness of the Okaw from the

base of the formation to the top of the oolite member is in round numbers 75 feet.

(O
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In Moccasin hollow, nearly two miles below Roota, the same oolite member

g~

is exposed at an elevation of from 20 to 4O feet above the level of the Mississippi

bottom, and at Fort Gage the dip of the strata has doubtless carried it to near |
or somewhat below the level of the river bank. The qusilifarous ledges in the
bluff back of Fort Gage statioé occupy a position as high as 120 feet above the
railroad track, and the elevation above the ocolite must be at least as great.
The position of the highest of the ledges at Fort Gage must be n,earr'the summit of
the massive limestone member which continues along the bluff dmlm" the -river, and
_ is so well exposed in the prison yard at Menard, and the interv—dl ‘betwden‘the
top:‘oif the oolite and the top of the upper limestone xéember may be .éssﬁnied to be
; _appmadmatély 125 feat. -
| The thickness of the upper, shaly and locally arenacecus member of the

‘formation ié ghown at 2 number of localities in the vicinity of Chester. In the
section described on page , exposed in a short ravine between Fort Gage and
Menard, beds Nos. 8 to 11, with a total thickness of 65 feet, certainly belong
above the massive limestone member., In the section exposed in the ravine one
and one-half miles above Menard, described on page , beds Wos, 2 to 5 consti-
tute this part of the formation, with a thickness of 93 feet, In the newer quarry
in the bluffs just above the prison yard at uenard; described on page , beds
Nos. 2 to 13, with a thickness of 64 feet constitute this upper member, but in
the section there may be a considerable thicknesg of shale, similar to bed No. 5
of the last section, which is not exposed. Certainly the top of bed No. 13

of the quarry section with its pebbles, phosphatic nodules and fish teeth, must
be the equivalent of bed No. L in the ravine section. In the section at the
south gate of the prison yaurd, 35 feet of beds above the massive limestone quarry

ledge, are exposed, but still above these exposures there is an interval of Th



feet, talus covered for the most part, before any characteristic Menard limestone
beds are exposed. It is by no means certain that these Menard limestone exposures
occur at the bottom of that formation, but there must s a cénaiderable portion
of the upper member of the Okaw which is hidden, and its total thickness is doubte
less essentially the same as in the other sections mentioned. The variations in
these recorded thicknesses of the upper Okaw member, are from 6L to 93 feet, and
a fair estimate of its average thickness may be assumed to be about 75 feet, and
this corresponds in general *cvith the topographic interval commonly occupied by the
shaly and arenaceous beds in other portions of the region studied.

Combining these several thicknesses, the total thickness of the Okaw
formation must be zbout 275 feet, and its maximunm thickness may be even greater,
perhaps as much as 308 feet. On the other hand there is some reason to believe
that in some portions of the area which has been mapped, the thickness of the
Okaw is not so great as indicated in these bluff sections which have been cited,
and that & minimum thickness of 200 feet or perhaps less, may be present in some
places.

The position of the Okaw ooclite bed at Evansville ie such as to suggest
that the interval above it is considerably lsss than is indicated in the Missis-
sippi River bluff sections below +the mouth of the Okaw river, and it is possible
'that the formation does not maintein a uniform thickness throughout the entire
area, The upper shaly member of the formation, however, is present wherever ob-
servations have been made, and if there is ani.r great difference in thickness it
wouid seem to be associated with the series of beds between the top of the
oolite and the base of the upper shaly maﬁber. The situation is such as to sug-
gest the possibility that the Okaw sh{buld%»emaps be divided into two separate
formations, separated by an uncenfomiity d; to an erosion interval during which
the upper portion of the lower divisiibn was removed in a pertion of the area

studied, before the upper division, represerjted by the upper shaly member of the



formation as here described, was deposited. Another reature suggestive of such an
unconformity, is the variable nature of the sandstone beds which are commonly
present near the base of the uppermost member. The establishment of the suspicion
in regard to the constitution of the Okaw formation, expressed above, has not
been poseible beesuse of the thick covering of drift by which the hard rocks are

partially or wholly hidden in ¥Monroe and Randolph counties,



