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INTRODUCTION

Purpose of Study. The present study of the Oread

format;on at the outcrop across Kansas was undertaken

by the 1941 class in Stratigraphy at the University of
Kansas to provide opportunity for the members of the class
to learn field techniques, study lithologic and faunal
#ariations along the strike, and to solve, if possible,
some of the exisgting problems, especlally in soﬁthern
Kansgs, of classification and correlation of the members

of this formation.

Field Work. The field work was done on holidays and

week ends during the spring months of 1941. Altogether

12 days were required to visit many outcrops extending

from the vicinity of St. Joseph, Mo., southwesterly to

the southern edge of Xansas in gouthern Chautaugua County.
No attempt was made to measure in detail'ever& out-

crop visited, but rather the purposé of the fiéld work

was to get » complete and detailed stratigrzphic sections y

at sufficiently close intervals across Kansas to.permit

ready correlation between members and facilitate recognition

of variations in thickness, lithology and faunal content.
Detailed stratigraphic sections were made at selected

locagitlities by means of rule aﬁd Locke level where possible.

In ﬁorthern Kaﬁsas the resistant limestones of the Oread

formation are separated by shales usually less than 15 feet
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thick, with the result that this formation forms an almost
continuous scarp with a narrow outcrop band that is easily
measured with the Locke level and rule. However; in the
southern part of the state the great increase in the thick-
ness of the shales between scsrp-forming limestones resulis
in the spreading of the outcrop bant to such an extent
that plane table traverses are necessary to ohtain the
intervals between résistant members. dn such traverses
the dip of the beds must be ascertained and allowance
mede for it.

iithologic specimens and fossils were collected at

many localities for further study in the office.



STRATIGRAPHY

General. The Pennsylvanian rocks of Kansas consist
of about 1200 to 2,000 feet of interbedded limestones,
sgndstones and shales which are exposed in a wide outcrop
band across the eastern third of the sitate. Striking
in a northeastesouthwest direction, and_dipp;ng northwest
about 25 feet per mile, they are covered by younger
sediments in the western two-thirds of the state.

These rocks have been divided by Moore (1935) into
three series named in ascending order: Des Moines, Missouri
and Virgil.

The Oread formation at the base of the Shawnee group
of the Virgil series is separated from the underlying
Missouri series by the sandstones and shalés of the

Dougles group with the Lawrence shale at the top.

The Qread formation is predominately resistant limestones
V

and, in common with the other resistant rocks in this part
of the state, forms an almost-continuous eagstward-facing
cuesta across the state.

Good exposures are afforded in most places in road-
cuts and quarries. MNatural outcrops are usually badly
slumpdd and show such a limited section that much piecéng
together is necessary in order to get a comphete strati-
graphic section of the formation.

HNew road cuts make possible more detailed study year
after year thus aiding in solving many of the problems

vet to be attacked.
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PENESISYLVANTAN SYSTEM
VIRGIL SERIES
Douglas Group

TIewrence Shale

General. The Iawrence shale, named from the good
exposures around Lawrence, Kansas, consists of thick
nonmarine shsles, with usually a thick sandstone at the
base and contdining locally thin limestones and coel.

Because thds study was concerned mainly with the
Oread formztion, only the upper part of the Lawrence shale
was sutdied at most places. However, all the recognized
members were measured in detgil at widely separted outcrops
along their strike.

The soft shaled and generally nonresistant sandstones

of this formation weather easily and therefore form the

- slopes and floors of valleys beneath the prominent scarp

formed by the resistant Oread limestone above. YFor this
reason the ILagwrence shale is seldom well eXposed.

BFurthermore, these nonmarine sediments vary greatly from

place to place, making positive identification and correlation

even more difficult.

Iveland sandstone. The Ireland sandstone in the

center of the west half of Sec. 17, T. 25 8., R. 15 E.,
(Sec. 21) consists of 16 feet or more of buff, fine-grained,
cross bedded, resistant sandstone and minor interbedded
sandy shales. The type locality of this member is along
Ireland Creek on the Ireland farm 2 miles southwest of

the locality mentioned above, or 5 miles southwest of

Vatoe MNownitan
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Amazonia limestone. The Amagonia limestone occurs
locally in the upper part of the Lawrenée shale. Although
reported as thidﬁziz feet in some places close to the type
locality at Amazonia; Mo., the thickest abserved during the
present study was 3.6 feet in the NW, quarter sec. 32, T.59N.,
R. 34W.; in Ardrew county Mo. (sec 39). Hefg,thin slably
limestone and interbedded shales lie about 4.0 feet below
a limestone-pebble conglomerate. This éonglomerate may
mark the position of the Foronto limestone, which is absent.

The Amazonia limestone in the center of the gorth
one-half of sec. 24 T, 188., R. 17E., (sec. 5) is a single
massive bed 1.2 feet thick and is 34 feet below thé top of
the Lawrence shéle. This bed is dark blue in color, weathers
light cream, and has algal: Acdules the size of a pea seatter-

ed throughout. No other fossils are ﬁresent. The Williams-

burg coal lies just above the limestone, béing séparated

from it by a half a foot of black shale containg much

macerated plant material. The coa; is only slightly over a
foot thick has been mined commercially for some time.

The thinness of‘the Amazonia limestone, the absence of
marine fossils, and the eccurance of continental sediments
next above, leads to the conclusion ﬁhat this bed represents
the upper or reeceding algal;‘phase of the thick limestone

as developed farther north.

*
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Shawnee. Group

Oread Limestone

General. The Oread formation as defined by Meore (1935)
consists of four limestone members separated by three shales.
In upward order thege are: Toronto limestone, Snyderville
shale Leavenworth limestone, Neebner shale, Plattsmouth
limestone, Heumader shale and Kereford limestone.

The thickness of the Oread at the type locality on
Mount  Oread in Lawrence, Kansas, is about 50 feet. Traced
northward the thickness remains constant but to the south .
the shale increase in thickness so that.in central Chautauqua
county (secs. 31 & 33) the formation measures 150 feet.
Further thickening of the shales and thinning of ;he.limestones
and the coming in of thick sandstones makes the tracing of
all +the members far into Oklahoma impossible.

Toronte limestone. The Toronto member, from its type
locality at Toronto northward consists of 5 to 10 feet of
brown, heavy bedded limestone and thin shale partings.
Southward from Toronto this member is traced with difficulty.
This is due to marked thinning of the member with a correspond-
ing increase in the amoun of éhale present.

According to Delo (1928 p. 7) the "Lower Oread" (Oread
of later authors) is absent south of Toronto and its place
is taken by a continuation of the Lawrence shale which merges
into the overlying Snyderville.

Careful field work discloses a thin-bedded limestone

with layers of fossiliferous interbedded shales about 85 to 75
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feet below the easily recognized Leavenworth limestanéc
This bed varies in thickness from abouf 6 feet to a foot or
less, gradually thinning southward. Like unqﬁesfioned
Toronto this limestone is often dark brown in color, but
lighter colors are predominant at some outerops. Unlike
typical Tofonto, the shale.just under this limestone is
often profusely fusulinidiferous.

Because of its stratigraphic position as the firsﬁ
liméstone below undoubted Leévenworth, and because of Faunal
similiarities, this thin limestone of southern Kansas is
here classed as Toronto and correlated with that member.

The Toronto member was found to be absent at two
widely separated 1ocali§ies but.in each case its postion is
apparently marked by a li@estone pebble conglomerate.

Northeast of St. Joaeph Mo. (Sec. 32) this conglomerate
is 32 feet below the Leavenworth limestone and 1.8 feet above
the Amazonia. It is about a foot thick and composed of
limestone pebbles amented by brown impure calcum carbonate.

Near Baldwin (sec. 35) this conglomerate is almost 7
feet thick and is 37 Teet below the Leavenworth. The absence

of Toronto limestone around Baldwin was noted by Johm Rich

(1932 p. 140) who traced a fault with a displacement of

about 20 feet through this area.

Snyderville shale. The Snyderville shale varies but

little from 12 feet of thick to gray, blockw}sticky shale

from Lawrence northward.



Excluding the abnormally thick shale above the conglomerate
at Baldwin (sec. 35) the Snyderville gradually thickens and
becomes more sandy southward until its maximum abserved thick-
ness of 77 feet is reached just south of Toronto (Sec. 22-23). .
From Toronto the member thins to about 62 feet near Fall
River and maintains this thickness to the state line.

A marked increase in sand is noted in the southern
éection, becoming prominent around Léhgton so as to form
an escarpment. This sandstone is @ﬁff, hard, fine grained
and cross bedded. '

A fresh'water limestone measuring ll5 to & feet thick
appears about 50 feet below the Leavenworth limestone close
to Sedan.

This shale member is unfossiliferous except the upper
few inches just below the Leavenworth limesfone. In this
zone 1a:ge Chonetes are common, often abundant. Ambocdelia

and Marginifera are also sometimes present.

Leavenworth limestone. The Leavenworth limestone, because

of its distinctive and unmistakable appearancé is sought as
a horizon marker at each expoéure. This‘member is a Single
unbroken bed of dense, hard, blue, fine—grained limestone
which weathers ceream on the outer surface. Fossils are
commonly small brachiOpods, gastropods and fusulinids. These
appear black in a dark blue matrix.

The lateral persistance of this thin liméstone ié amazing.

Its thickness is 1.5 to 2.0 feet across the state, %arying
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but little from place to place.

Heebner shale. The Heebner shale is almost as distinctive

and persistant as the underlying Leavenworth limestone.

The lower half (about 2.5 feet) is black, platy shale.
It is-very thinly laminated and aplits into large strong
plates. Phospﬁatic concretions and conodonts are characteris-
tic of this zone. .

The uppéf half of the member is dark blue below and
érades upward into buff clay which tends to break intd
rectangular blocks about two inches square. No fossils
were found in this zone except at the very top at the contact
with the Plattsmouth abdve. i

Near Baldwin, where the Toronto liméstone is absent,
the Heebner shale displays the unusual thickness of 12 feet.
The black zone is poorly represented and its place is taken
by yeilowish shale. This probably was a local deep spot in

a broad continental; stagnent sea.

Platbsmouth limestone. The Plattsmouth limesf&ne is"
the thickest, most res;?%ant membef of the Oread formation.
Near Toronto (sec. 22—25)Wless than 3 feet .of Plattsmouth
was found and this may be the total thickness, but this member
increases in thicknegs both to the north and south from this
point. The usual thickness for this member is about 20 feet.
It is usually divisible inbto two zones. The lower 8 to 10
feet is hard, blue to tan, Tine grained, sPlghtery, in beds

1 to 2 feet thick and thicker are éomman. Fusulinids are

.common but not abundant throughout. Enteletes are common in

[y
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some zones and break out easily.

Dark blue chert occurs in some places near the top of
this zone. The upper layers pf this chert zone often contain
white fusulinids,while these fossils are absent in lower
chert zones. ‘

The upper zone is characterized in the northern part of
the state by thin, wafy.beds of limestone separated by
irregular, discontinuous, shale partings. Fusulinids and
brachiopods are common. Around Sedan (Sec. 31-33) the ﬁpper :
zone stands in sharp contrast to that of the north. Here
the upper zone is composed of massive beds up to 2 feet thick.
Some of these beds are coarse crysﬁailine. Thei'weather
into a very irregular cavernous, erange-brown, sgrfaée.

Fusulinids are rare in these upper beds.

Heumader shale. The Heumader shale as here corrslated
varieslgreatly in thickness from locality to locality.
It is less than 3 feet thiek at Lecompton (Secf 1-17) and
Langton (Sec. £26-29), but is 44 feet near Fall River (Sec.
24) and 25 feet thick at ﬁ:lgin (Sec. 34). ° |

The member is clayey to sandy, and since the:Kereford
limestone seldom forms a scarp, good exposures are rare.
Fossils are rare except near Burlington (Sec. 36-37-38)

where bellerophontid gastropods are numerous.

Kereford limestone. The Kereford limestone is very
variable from place.to place and few generalizations can
be made concerning its thickness, lithology or fossil content.

The reader is referred to the chart accompanying this report.



This member is absent in some places but attalns a
thickness of 22 feet at Melvern. (sec. 14). At Fall River
and southward, the Kereford horizen is marked by;a few inches
to 2 feet of thin be@ded limestone, which in the extreme
southern part of the state is overlain by a2 thick sandstone
which is fossiliferous at its base and should, perhaps, be
classed as Kereford.

Near Melvern, where the thlckest section is observed,
the upper part of this member consists of light gray to
cream dense limestone, in regular beds 0.2 to 0.3 foot thiek.
Little shale is present and the division into flaggy beds is

sharp. This zone is unfossiliferous except at the very

base where a gradation into the more heavily bedded, fossilifer-

ous, limestone below occurs..
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List of Localities and Detaile@

Stratigraphic Sections of the Oread Formation

SW%, Sec.25 T12S.,R19E.1 mi. W of Lawrence

Adams Quarry

%2 mi. ‘W Tonganoxie

8 mi. NW of Tonganoxie

1mi. W of Williamsburg

13 E, 1 N of Waverly

0.8 mi. S of RR wviaduct,
Melvern, '

BR cut Nelver,

4 mi. N. W. Leavenworth

Kereford Quarry Atchison

1.1 mi. east of Bilair

WPA Quarry 2.7 mi. NE of

Doniphan

2.5 west of jet. US B9 &
50N

Roadcut .5 mi. N. of
Melvern

Quarry 2 mi. N of Melvern

Roadcut and mine 27 mi. E
of Melvern

RR Depot, Lecompton,

Roadcut % mi. S of Lone
Star

Lone Star Lake

£ mi. W of Three Sisters

Yates Center, 3 mi. W of
4 mi. W SW of Toronto
3 mi. SW of Toronto

Thus the notation

" Section County Description
Number °
1 Douglas
2 Douglas NW:, 1-12-19
3 Leavenworth CEL 7-11-21
P Leavenworth CWL 31-10-21
5 Franklin CN% 24-18-17
6 Coffey CSL 7-19-17
7 Osage Sw:, SWi 10-18-16
8 Osage NW cor 10-18-16
9 Leavenworth NE cor RE-8-22
10 Atchison’ 8%, 7 & N} 18-6-21
11 Doniphan WWE 20-3-22
12 Doniphan SW: 34-4-21 -
13 Douglas SW cor 33-14-19
14 Osage NWZ, NW%,'S-lB—lé
15 Osage SWE, 34-17-16
18 Osage NW cor 12-18-16
17 Douglas NE: SWZ 34-11-18
18 Douglas SE cor 1-14-18
19 Douglas .. Center 14-14-18
20 Douglas NW 35-13-19
21 Woodson CWs:17-25-15
22 .Greenwood CWL 1-26-12
23 Greenwood Nz line 9 & 10-26-13
éggtgillfll townships are south, all ranges east.
11 south, range 21 east.

21 means the center of the east line of section 7, Tovwnship



Section
Nuymber
24
25
26
27
28
29
~ 30
31
32
33
54

e
s
('\,.‘d

35

36

37
‘58
39
40

r
N, #*Note:

11 south, range 21 east.

County

Greeﬁﬁood
Elk |

Elk

Elk

Elk

Elk
Chautaudua
Chautauqua -
Chautéuqua
Chautaugua
Chautaudua
Douglas
Coffey
Coffey
Coffey
Andrew (Mo.)

Greenwood

R -
Description

9-10-11, 28-12
12-29-12

NE: SE: SWi 31-30-12
Center 33-30-12
Center 25—36—12
CsL 15-31-12

NWE 31l-32-12

CEL SEf 23-33-11,

SW; SEf 33-33-11
SWE 5-34-11
SWE 11-35-10

Center 27—1%526

SL SW: SEX 81-21-16
cw %.14—2;715

SWz 11-21—15

NW: 32 T59N-RB4W,
CNL 33-25-13

f mi. W. of-Elgin-

2

1 to 3% mi. W of Fall
T , River
4 mi, S of Fall River

4,8 mi. ENE of Elk Falls

. Longton
3 mi. N of Longton

2.6 mi. S of Longton

Sedan, 7 mi. N of

2 mi.‘N.'of Sedan

0.5 miv Wvof Sedan
2.5 mi. SW of Sedan

P

- 1.5 mi. NE of.Baldwin

5.mi. E of Burlington .

~Peck§ Quarry l"ﬁi. N of

© Burlirgton

‘2 mi. N. Burlington

2 mi. SW of Rochester, Ho.

2.5 mi. W. of Toronto

All townships are south, all ranges east. Thus the notation
CEL 7-11-21 means the center of the east line of section 7, township



LISTS OF FOSSILS WITH LOCALITIES™

These lists prepared by Mauriece Wallace.

Toronto limestone

Triticites cullomensis 25, 20, 18, 1, 5, 29

Batostomella 25
Lophophyllidium 25, 20, 5, 18
Axophyllum 25
Marginifera Splendens #25, él
Ambocoelia #25, 29
Dictyoclostas #25, 21
Composita #25, 21, 10
Myalina #25

Neospirifer 21, 1, 3

Chometes granulifer 21 (very large)
Fistulipora 21, 20
Apagraphiocrinus 25, 20
Deloerinus 25

Rhipidomella 26, 29

Hustedia 20

Punctospirifer kentuckyensis 29, 21
Chonetes 20, 21, 10, 29

Algae 1, 3

Allorisma 1,

Marginifera 1, 10

Derbya 1, 10

Enteletes 21
Otonosia, 5

Aulopora 16

14
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Snyderville shale

Hypsolentoma 19‘
Fistulipora 19
Bucanopsié 19
Prachydomia 19
Pﬁnctospirifer 19

Myalina 36, 11, 30

' Astartella 38, 30

Derbya 36, 11, 35, 10, 16 59
Chongtes 36, 11, 35, 10, 3&, 24, 30, 39
Squamelaria 11

Rhombopora 11

Ambococlia 10, 30
Pharkidonotus 30
Dietyoclostus 30
Marginifera 30

Holothurian spines 39
Ammodiscus 39

Ammodiscoides 39
Nodosinella 39

Cytherella 39

Amphicites 39

Leavenworth Limestone

Marginifera splendens #3
Fusilinids #3, 18, 10, 24, 34
Rhipidomella 13

23
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Punctospirifer 13
Ambocoeclia 13

Hustedia 13, 35

Enteletes 1,

High Spired Gastropods
Low Spired Gastropods
Bellerophontid Ggstropods

Heebner shale
Ambococlia 13, 1, 28
Amiodiscus 3, 1 '
Conodonts 3
FEuphemites
Chonetes 1

Liséochonetes 1

Plattsmouth limestone
Triticites irregularis 17, 2,'1
Triticites plummer: 17, 2,
Caninia sp. 34
Enteletes 34, 2, 17, 16, 37, 3, 33
Neospirifer 34, 17, 3, 37
Sguamularia perplexa 34, 37, 17
Linoproductus 34, 2

Composita 34, 17, 2, 3, 37, 1

Hustedia 17, 2, 33, 3
Chonetes 17, 37
Fistulipora 17, 2, 37, 8, 1
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Punctospirifer kentuckyensis 17, 4, 37, 1

Rhombopora 17, 2, 4
Syringopora 17, 2,
Ambocoelia 17, 37
Dielasma bovidens 17, 2, 37
Wellerellé 2, 37, 10
Echinoconchus 2
Rhipidomella 2, 17, 3
Lophophyllidium, 2, 17, 1
Marginifera splendens 37
Derbya #3, &7, 22, 17
Acanthocladia 37
Meekella 33
Apagraphioeérinus 37
Dictyoclostus 13, 1, 2
Otonosia 22

Dibuncophyllum #15

Huemader shale
Euphemites 38
Fuomphalus 38
Myalina 38, 6,
Astgrtella 24, 38
high spire gastropods 38
Pharkidonotus 38, 6
Bustedia #6
Ammodiscus #6

Derbya 38
Amphisites #6

17



Kereford limestone

Bairdia beedel, #2

Astartella #2
fusilinids #2, 14, 24, 17, 25, 4, lb
Parcilocerinus sp.
Allorisma #8
Juresania #8
Syringopora #3
Composiba #3, 16
Derbya #8

Meeckella #8
Echinoconchus #8
Chonetes #8
Hustedia #8, 17
Dielasma bovidens #8, 17
Wellerella #8
Dictyoclostus #8, 2
Linoproductus #8
Marginifera #8
Myalina 14, 6
Pinna 14, 2
Fenestrellina 2
Osagia 24, 4, 6
Caninia #7, #8

Conularia #6

/8
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