
KANSAS GEOLOGICAL SURVEY 
OPEN-FILE REPORT 41-1 

A Study of the Oread Formation, Pennsylvanian, 
Along the Strike Across Kansas 

by 

Oren C. Baptist 

Disclaimer 
The Kansas Geological Survey does not guarantee this document to be free from errors or 
inaccuracies and disclaims any responsibility or liability for interpretations based on data 
used in the production of this document or decisions based thereon. This report is 
intended to make results of research available at the earliest possible data, but is not 
intended to constitute final or formal publications. 

KANSAS GEOLOGICAL SURVEY 
1930 Constant Avenue 
University of Kansas 
Lawrence, KS 6604 7 



A STUDY OF THE OREAD FORMATION, PENNSYLVANIAN, 

ALONG THE STRIKE ACROSS KANSAS 

by 

Oren C. Baptist 

University of Kansas 
Department of Geology_ 

Mid-Continent Stratigraphy 
June 1941 

1/6'.S 
{)'?"" 

4/ '-·/: 



IlTIJEX 

;l)ntroduction 

Purpose of study 

Field work 

Stratigraphy 

General 

Pennsylvan·i~n system 

Virgil series 

Douglas group 

Lawrence shale 

Irelarrd sandstone 

Amazonia limestone 

Williamsburg coal. 

Shawnee group 

Oread limestone 

Toronto limestone 

Snyder~ille shale 

Leavenworth limestone 

Heebner shale 

Plattsmouth l~mestone 

Heu.m.ader shale 

Kereford limestone 

List of localities and detailed 
stratigraphic sections · 

List~~of fossils with localities 

Bibliography 

Detailed stratigraphic sections 

1 

1 

4 

4 

5 

5 

6 

6 

7 

8 

9 

10 

11 

11 

12 

15 
19 

20 

Chart showing correlation of detailed (Separate) 
stratigraphic sections across Kansas 

·' 

.J 



.) 

------

IlITRODUCTION . 

Purpos~ of Study. The present study of· the Oread 

formation at the outcrop across Kansas was undertaken 

by the 1941 class in Stratigraphy at the University of 

Kansas to provide 0pport1mi ty for the members of the class 

to learn field techniques, study l~thologic and faunal 

:variations along the st.rike, and to solve, if possible, 

some of the existing problems, especially in southern 

Kansas, o~ 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, l[o., southwesterly to 

the southern edge of Kansas in ~outhern Chautauqua County. 

1To a. ttempt was· made to measure in de tail· every out­

crop visited, but rather the purpose of the field work 
. 

was to get~ complete and detailed stratigr~phic sectioris 

at suf·ficiently clo·se intervals across Kansas to permit 

ready correlation between members and facilitate recognition 

of variations in thickness, lithology and fa.unal content. 

Detailed stratigraphic sectiqns were made ~t selected 

locat,.tli ties by, means of rule and Locke level where possible. 

in northern Kai.nsas the resistant limestonea 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 sca.rp 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 sc.cirp-forming limestones results 

in the spre~ding of the outcrop bant to such an extent 

that plane table traverses are necessary to obtain the 

intervals between resistant members. On such traverses 

the dip of the beds must be ascertained and allowance 

made for it. 

Lithologic specimens and fossils were collected at 

many localities for further study in the office. 
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STRATIGRAPHY 

General. The Pennsylvanian rocks of Kansas consist 

of about 1200 to 2,000 feet of interbedded limestones, 

sandstones a.,nd shales which e.re exposed in a wide outcrop 

band across the eastern third of the state. Striking 

in a northe~st~sp~t~west direction, and.dipping 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 ].[oore (1935) in-to 

three series named in ascending order: Des Moines, Missouri 

and Virgil. 

The 0read formation.at the base of the Shawnee group 

of the Virgil series is separated from the underlying. 

Missouri series by the sandstones and shal~s of the 

Douglas group with the Lawrence shale at the top." 

The 0read formation is predominately resistant limestones 

and, in common with the other resistant rocks in this part 

of the state, forms an almost-continuous eastward-facing 

cuesta across the state. 

Good exposu~es are afforded in most pl~ces in road­

cuts and quarries. Natural outcrops are usually badly 

slum~d and show such a limited section_ that much pieceing 

together is necessary in order to get a complete strati­

graphic section of the formation. 

New road cuts make possible more detailed study year 

after year thus aiding in solving many of the problems 

yet to be attacked. 

3 
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P E N l'J S- Y L v·,A N I A N 

VI r1G IL SERIES 

Douglas Group 

Lawrence Shale 

SYSTEM 

General. The Lawrence shale, named from the good 

exposures around Lawrence, Kansas, consists of thick 

nonmarine shales, with usually a thick sandstone at the 

base and conta'ining locally thin limestones and coal. 

Because this study was concerned mainly with the 

Oread formation, only the upper part of the Lawrence shale 

was sutdied at most places. However·, all the recognized 

members were measured in detail at widely separted outcrops 

along their strike. 

The soft shales and gerierally 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. l1'or this 

reason the Lawrence shale is seldom well exposed. 

Furthermore, these nonmarine sediments vary greatly from 

place to place, making positive identification and ·correlation 

even more difficult. 

Ireland sandstone. The Ireland sandstone in the 

center of the west half of Sec. 17, T. 25 s., 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 

v~ + co ('lo .... ➔• 0.., 
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Amazonia limestone. The Ama~onia limestone occurs 

locally in the upper part of the Lawrence shale. A~though 

reported as thic¾13 feet in some places close to the type 

locality at Amazonia, Mo., the thickest observed during the 

present study was 3:6 feet in the NW, quarter sec. 32, T.59N., 

R. 34W.,;. in Ardrew county Mo. (sec 39). Her, thin slably 

limestone and interbedded shales lie about 4.0 feet below 

a limestone-pebble conglomerate. This conglomerate may 

mark t·he position of the \!;oronto limestone, which is absent. 
. , 

The Amazonia limestone in the center of the north 

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 the top of 

the LawrenGe shale. This bed is dark blue in color, weathers 

light cream, and has algq1:&odules the size of a pea scatter-
. 

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

burg coal lies just above the limestone, being separated 
,, 

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

macerated plan~ material. The coal 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 aqove, leads to the conclusion that this bed represents 

the upper or receding algal; phase of t·he thick limestone 

as developed farther north. 



r Shawnee. Group 

Ore?,d Limestone 

ti 

General. The Oread formation as defined by Moore (1935) 

consists of four limestone members separated by three.shales. 

In upward order the~e are: Toronto limestone, Snyderville 

shale Leavenworth limestone, Neebner shale, Plattsmouth 

limestone, Heumader shale an.d 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 fe~t. 

Further thickening of' the shales and thinning of the limestones 

and the coming in of thick sandstones makes the tracing of 

all the members far into Oklahoma impossible. 

Toronto 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 d~fficulty. 

This is due to marked thinning of the member with a correspond­

ing increase in the am.oun of shale present. 

According to Delo (1928 p. 7) the "Lower Oreadrt (Oread 

of later authors) is absent s·outh of Torqnto and its place 

is taken by a continuation of the Lawrence ~hale which merges 

into the overlying Snyderville. 

Careful field work discloses a thin-bedded limestone 

Vfi th layers of fossilife!i"ous int erb edded shales about 65 to 75 



feet below the easily recognized Leavenworth limestone.· 

This bed varies in thickness from about 6 feet to a foot or . : " 

less, gradually thinning southward. Like unquestioned 

Toronto this limestone is often dark brovm in color, but 

lighter colors are predominant at some outcrops. Unlike 

typical Toronto, the shale ju-st under this limestone is 

often profusely· fusulin~diferous. 

', • 

Because of its stratigraphic position as the first 

limestone below undoubted Leavenworth, and because of raunal 

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 localities but.in each case its postion is 

apparently marked by a limestone pebble conglomerate. 

Northeast of St. JoaephMo. (Sec. 39) 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 pebbies amented by brovm impure calcum carbonate. 

Near Baldwin (sec·. 35~ this conglomerate is almost 7 

f,eet thick and is 37 feet below the Leavenworth. The absence 

of Toronto limestone around Baldwin was noted by Jobn Rich 

(1932 p. 149) 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, blocky)sticky shale 

from Lawrence northward. 



J 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 ~hick­

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 increa·se in sand is noted· i'n the southern 

section, becoming prominent around L~gton so as to form 
-an escarpment. This sandstone is ~uff, hard, fine grained 

and cross bedded. 
-

A fresh water limestone measuring 1.5 to 2 feet thick 

appears about 50 feet below the Leavenworth limestone close 

to Sedan. 

This shale member is unfossilif'erous except the- :µpper 

few inches just below the Leavenworth limestone. In this 

zone iarge Chonetes are common, often abundant • .Am.boc,a:'elia 

and Marginife~a are also sometimes present. 

Leavenworth limestone. The Leavenworth limestone, because 

of its distinctive and unmistakable appearance is sought as 

a horizon marker at each exposure. This member is a single 

unb;roken bed of dense, hard\ 'blue, f'ine-~rained limestone 

which weathers cream on the outer surface. Fossils are 

commonly small brachiopods, gastropods and fusulinids. These 

appear black in -a dark blue matrix. 

The lateral persistanc~ of this thin limestone is amazing. 

Its thickness is l.5 to 2.0 reet across the state, varying 



) 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 fe~t) is black, platy shale~ 

It is- very thinly laminated and aplits into large strong 

plates. Phosphatic concretions and conodonts are characteris­

tic of this zone. 

The upper half of the member is dark blue below and 

grades upward into buff clay which tends to break into 

rectangular b~ocks about two inches squ~re. No fossils 

were found in this zone except at the very top at the contact 

with the Plattsmout~ above. 

Near Baldwin, where the Toronto limestone is absent, 

the Heebner shale displays the unusual t~ckness of 12 feet. 

The black zone is poorly represented and its place'is taken 

by yellowish shale. This probably was a local deep spot in 

a broad continental, stagnant ,sea. 

Plattsmouth limestone. The Plattsmouth limestone is· 

the t~ckest, most resiftant member of the 0read·formation. 
. . 

· Near Toronto (sec. 22-23) less than 3 fe~t -of Plattsmouth 

was found and this may be the total thickness, ·but this mem0~r 

increases in thickne$S both to the north and· south from this 

point. The usual thickness for this member is about 20 feet. 
' . 

It is usually divisible into two zones. The lower 8 to 10 

feet is hard, blue to tan, fine grained, spl,ntery, in beds 

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

common but not abundant throughput. Enteletes are common in 
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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 of 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, wary ~eds of limestone separated by 

irregular, discontin~aus, shale partings. Fusulinids and 

brachiopods are common. Around Sedan (Sec. 31-33) t.he upper 

zone stands in sharp contrast to that of the north. Here 

the upper zone is composed of massive beds up to 2 fee~ thick. 

Some of these beds are coarse crystalline. They· weather 

into a very irregular cavernous, erange-brovm, surface. 

Fusulinids. are rare. in these upper beds. 

Heumader shale. The Heumader shale as here corrslated 

varies greatly in thickness fro~ locality·to locality. 

It i·s less than 3 feet thiek at Lecompton (Sec. 1-17) and 

Langton (Sec. 26-29)·, but is 44 feet near Fall River (Sec. 

24) and 25 feet thick at Elgin (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. Tµe 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 acco~panying this report. 
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This member is absent in some places but attains a 

thickness of 22 feet at Melvern. (sec~ 14). At Fall River 

and southward, the Kereford horizon is marked by~a few inches 

to 2 feet of thin bedded limestone, which in the extreme 

southern part of the state is overlain by a thick sandstone 

which is fossiliferous at its base and should, perhaps, be 

classed as Kereford. 

Near Melvern, where the thickest section is obse~ved, 

the upper part of this member consists of light gray to 

cream·dense limestone, in regular beds 0.2 to 0.3 foot thick. 

Little shale ~s present and the division into flaggy beds is 

sharp. This zone is un.fossiliferous except at the very 

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

ous, limestone below occurs •. 



) List of Localities and Detailed 

Stratigraphic Sections of the Oread Formation 

Section County 
Number 

"'Description 

1 Douglas SW½, Sec.25 Tl2S.,Rl9E.l mi. W of Lawrence 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ll 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Douglas NW¼, 1-12-19 

Leavenworth CEL 7-11-21 

Leavenworth CWL 31-10-21 

Franklin CN½ 24-lB-17 

Coffey 

Osage 

Osage 

Leavenworth 

Atchison.­

Doniphan 

Doniphan 

Douglas 

Osage 

Osage 

Osage 

Dougias 

Douglas 

Douglas 

Douglas 

Woodson 

CSL 7-19-17 
l. 1 . SW4 , SW4 10-18-16 

NW cor lG-18-16 

NE cor 22-8-22 

S½, 7 & N½ 18-6-21 

NW¼ 20-3-22 

SW¼ 34-4-21 

SW cor 33-14-19 
l. 1. . NW4 , NW4 , 3-18-16 

SW¼, 34-17-16 

NW cor 12-18-16 

NE¼ SW¼ 34-11-18 

SE cor 1-14-18 

•. Center 14-14-18 

NW 35-13-19 

CW½~: 17-25-15 

Adams Quarry 

½ mi. ,w Tonganoxie 

B mi. NW of Tonganoxie 

½ mi. W of Williamsburg 

l½ E, 1 N of Waverly 

0.8 mi. S of RR viaduct, 
Melvern, 

RR cut Nelver, 

4 mi. N. W. Leavenworth 

Kereford Quarry Atchison 

1.1 mi. east of B~air 

WPA Quarry 2.7 mi. NE of 
Doniphan 

2.5 west of jct. US 59 & 
50N 

Roadcut .5 mi. N. of 
Melvern 

Quarry 2 mi. N of MeiYern 

Roadcut and. mine 2¼ mi. E 
of Melvern 

RR Depot, Lecompton, 

Roadcut ½ mi. S of Lone 
Star 

Lone Star Lake 

¾ mi. W of Three Sisters 

Yates Center, 3 mi. W of 

.Greenwood 

Greenwood 

CWL 1-26-12 4 mi.WSW of Toronto 

N¼ line~ & 10-26-13 3 mi. SW of Toronto 

*Note: All townships are south all ranges east. Thus the notation 
CEL 7-11-21 means the center ot'the east line of section 7, Township 
11 south, range 21 east. 
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Section 
Number 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33· · 

34 

35 

36 

37 

38 

39 

40 

Countf 

Greenwood 

Elk 

9-10-11, 28-12 

12-29-12 

l to 3½ mi. W of Fall· 
River 

4 mi. S of Fall Ri v_er 

Elk NE¼ SE¼ SW¼ 31-30-12 , 4. f1 mi; fflE· of Elk Falls 

Elk 

Elk 

Elk 

Chautauqua 

Chautauqua 

Chautauqua 

Chautauqua 

Chautauqua 

Douglas 

Coffey 

Coffey 

Coff~y 

Center 33-30-12 
I 

Center 23-30-12 

CSL 15-31-12 ·, 

NW¼ 31-32-12 

CEL SE¼ 23-33-11, 

SW¼ SE¼ 33~33-ll 

SW¼ 5-34-11 

SW¼ 11-35-10 

Center 27-14-20 

SL SW¼ SE¼ 21-21-16 

CW ½.14-21-15 

SW¼ ll-21-15 

An.drew (Mo.) NW¼ 32 T59N-R34W 

Greenwood CNL 33-25-13 

1 mi. N; 1 mi. W of 
Lf?ngton 

3 mi. ·N of Longt9n 

2.6 mi. S of Lpngton 

Sedan, 7 mi. N of 

·2 mi. ·N. of Sedan 

Q. 5 mi • .- W-of Sedan 

2.5 mi. SW of Sedan 

¼ mi. W. of~- Elgin--, 
'. .f ' .. ....J - _ • ., 

l.5 mi. NE of-Baldwin 

5 .. mi •. E of Bur~ington 

·Pecks Quarry 1·m1. N of 
Burlington 

-2 mi. N·. ~urlington 

2 mi. ~W of Rochester, Mo. 

2 • 5 mi • W. o:f Toront·o 

( '·, 
,_) *Note: All townships are south, all ranges east. Thus the notati9n 

CEL 7-11-21 means the center of the east line of sec~ion 7, township 
ll south, range 21 east. 



LISTS OF FOSSILS WITH LOCALITIES~ 

These lists prepared by Maurie~ Wallace. 

Toronto limestone 

Triticites cu.llomensis 25, 20, 18, 1, 5, 29 

Batostomella 25 
. ' 

Lophophyllidium 25, 20, 5, 16 

Axophyll'tlln 25 

Marginifera Splendens #2~, 21 

Ambocoelia #25, 29 

Dictyoclostas #25, 21 

Composita #25, 21, 10 

Myalina #25 

. ) Neospirif'er 21, 1, 3 

) 

Chometes granulifer 21 (very large) 

Fistulipora 21, 20 

Apagraphiocrinus ·25, 20-

Delocrinus 25 

Rhipidomella 20~ 29 

Hustedia 20 

Pu.nctospirifer kentuckyensis 20, 21 

Chonetes 20, 21, 10, 29 

Algae l, 3 

lllorisma 1, 

Marginifera 1, 10 

Derbya 1, 10 

Enteletes 21 
0tonosia, 5 

A'\:11.opora 16 

14 
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Hypsolentoma 19 

Fistulipora 19 

Bucanopsis 19 

Tracbydomia 19 

Punctospirifer 19 

Myalina 36, 11, 30 

Astartella 36, 30 

Snyderville shale 

Derbya 36, 11, 35, 10, 16 39 

Chonetes 36, 11, 35, 10, 3~, 24, 30, 39 

Squamelaria 11 

Rhombopora 11 

Ambococlia 10, ·30 

Pharkidom:>tus 30 

Dietyoclostus 30 

Marginifera 30 

Holothurian spines 39 

Ammodiscus 39 

.Ammodiscoides 39 

Nodosinella 39 

Cytherell.a 39 

.Amphi_cites 39 

Leavenworth Limestone 

Marginifera splendens #3 

Fusilinids #3, 16, 10, 24, 34 

Rhipidomella 13 
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Punctospirifer 13 

Ambocoelia 13 

Hustedia 13, 35 

Enteletes l, 

High Spired Gastropods 

Low Spired Gastropods 

Bellerophontid Gastropods 

Ambococlia 13, 1, 22 

.Afflltl.odiscus 3, 1 

Conodonts 3 

Euphemites 

Chonetes 1 

Lissochonetes l 

Heebner shale 

Plattsmouth limestone 

Triticites irregularis 17, 2, l 

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 



Punctospirifer kentuckyensis 17, 4, 37, 1 

Rhombopora 17, 2, 4 

Syringopora 17, 2, 

Ambocoelia 17, 37 

Dielasma bovidens 17, 2," 37 

Wellerella 2, 37, 10 

Echinoconchus 2 

Rhipidomella 2, 17, 3 

Lophopbyllidium, 2, 17, 1 

·Marginifera splendens 37 

Derbya #3, 37, 22, 17 

Acanthocladia 37 

Meekelia 33 

~ .. ) Apagraphioerinus 37 

Dictyoclostus 13, 1, 2 

Otonosia 22 

Dibunopbyllum #15 

Euphemites 38 

Euomphalus 38 

Myalina 38, 6, 

Astartella 24, 38 

high spire gastropods 38 

Pharkidonotus 38, 6 

Hustedia #6 

Ammodiscus #6 

Derbya 38 

Amphisites #6 

Huemader shale 

/7 



Bairdia beedei, #2 

Astartella #2 

Kereford limestone 

fusilinids #~, 14, 24, 17, 25, 4, 10 

Parcilocrinus sp~ 

Allorisma #8 

Juresania #8 

Syringopora #8 

Composita #8, 10 

Derbya #8 

Meekella #8 

Echinoconchus #8 

Chonetes #8 

Hustedia #8, 17 

l • 

Dielasma boviden$ #8, 17 

Wellerella #8 

Dictyoclostus #8, 2 

Linoproductus #8 

Margini:rera #8 

Myalina 14, 6 

Pinna 14, 2 

Fenestrellina 2 

Osagia 24, 4, 6 

Caninia #7, #8 

Conularia #6 

18 
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