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THE GEOLOGY OF SEMINOLE COUNTY , OKLAHOMA 

CHAPTER I 

INTRODUCTION 

Location 

Seminole County lies in the east central part of 

Oklahoma, about 40 miles southeast of Oklahoma City and 65 

miles southwest of Tulsa. Adjacent counties are Hughes on 

the east , Pontotoc on the south , Pottawatomie on the west , 

and Okfuskee on the north and northeast . The county is 

bounded on the south by the Canadian River ; on the north by 

the North Canadian River. It includes approximately 620 

square miles . 

(See Figure l, Index Map of Oklahoma, showing the 

location of Seminole County.) 

Accessibility 

Three railroads, one federal highway and five hard

surfaced state highways cross the county. The state also 

maintains several all-weather gravelled roads, and the 

county grades se~tion line roads throughout most of the 

county. Except in very wet weather, nearly all ot these are 

passable . 

1 
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The econor .J of -·r. e county is uuder-o~n a c 

from agriculture to ranching , and with it t e land ownership 

pattern is c .. 1 · r . • alt- section and quarter-section roads 

have been a r ' lone{' 1 exc pt . a r w cases; in so . pa ·t,. , p 

the county, old roads have been fenced off so as to lea e 

sections in blocks or four . Along the Vamoosa forMatio 01t 

crop, and adjacent to the major streams , very few roads have 

ever been cut . owever, it is usually possible to drive to 

within two miles of any point in the county . 

Of the three railroads , only one--the Chicago , Rock 

Island , and Pacific , crossing the county in a northwest

southeast line, through Seminole and Wewoka--is a main line . 

The other two are branch lines: the Oklahoma City, Ada and 

Atoka , crossing the southwest corner of the county, and tle 

St . Louis and San Francisco in the southeast corner. 

fllrpOS§! 

Field work in Seminol County was carried out as 

part of the state-wi~e e!£ort preliminary to revising the 

Geolo i c ?luap ot Okl ' 101. ( ~iser, 1926) . The main purpose 

was to map accurately the formational contacts across the 

county. In addition, this st 1 y was des i d to: 

1 . Solve certain troublesome correlation prob 

in the area , such as the subdivision or the Francis forma

tion aeeo i _• t . n_rth rn OklahoL terminolo' . , the re1~ 

tionships between the Ada and Pawhuska f ormations , an1 the 
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li. 

identity of the shale beds between the Belle City and Va

moosa formations . 

2. Refine correlation or surface and subsurface 

formations in the area . 

J . Clarity racies relationships developed along the 

strike of the strata. 

4. Extend the accuracy with which the pal.eogeography 

and geologic history of east central Oklahoma are known . 

~et hods 

Field , laboratory and library work were undertaken 

in connection with this study . 

Field work was initiated in June , 1950 , and concluded 

in August , 1951. ..1ost or it was done in the summers of those 

two years . ·Field methods consisted of checking exposures , 

measuring sections with Brunton pocket transit and micro

altimeter , collectin~ fossils , describing lithologies , and , 

in the case or very thin or otherwise poorly developed mem

bers , walking outcrops . Two hundred and sixty measured sec

tions were r.ade in and near Seminole County. or these , some 

were intervals only, and were spaced , i a few places , as 

closely as 200 or 300 teet . Others involved detailed descrip

tion of the rocks traversed . Township plats, scaled at three 

inches per mile, were used as field maps . 

Laboratory work included . l y -i··" rse activities . 

The township plats used for daily field work were constructe 
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from air photographs . Culture and drainage were transferre4 

to the plats . In addition , the air photographs were used 

for a rather detailed preliminary stratigraphic and geomor

phic study or the county . For this purpose , a two- power 

magnifying lens stereoscope was employed . The information 

so gained was checked in the field by one or more or the 

methods listed in the paragraph above . This preparatory 

work obviated much walking of outcrops , and permitted most 

or the field time to be assigned to other enterprises . Even

tually the township plats , with stratigraphic data entered 

thereon , were reduced photographically and retraced on to 

the final base map. 

Laboratory work also included the cleaning and iden• 

titication or fossils , the study or thin-sections from rep

resentative chert pebbles , the mechanical analysis of cer

tain sandstones , the chemical analysis or certain limestone~ . 

the collation of thickness data and construction of strati

graphic cross- sections and isopach maps , the 1athematical 

interpretation or truncation data , and the down-dip exten

sion , by means of electric logs, of surface stratigraphy. 

Library work was reserved , largely , until field work 

was complete and the conclusions therefror had already beer 

entered in the field notebooks . Prior to field work , only 

those papers which gave detailed stratigraphic locations , 

thicknesses and descriptions · re consulted . Research in 

theory (i . e ., the diseussio or faeies relationships i the 
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lower Permian, by Dott (1930)) was not undertaken until after 

the final map had been drafted and most of the report had 

been written. 

The above summary or methods is , ot necessity , rather 

short . It does not mention occasional short term projects , 

such as the study of subsurface structure in a specific oil 

field , in an effort to check surface structural interpreta

tion. This omission was made because the unravelling of 

structure was not one or the. chief aims of this study. 

Structural anomalies in Seminole County in many instances 

consist o.f deviations, in position , by two or five or ten 

feet ; such data can be obtained , accurately, only by plane 

table or similar methods . Time did not penn1t plane table 

mapping of so large an area. 

Previous Investigation 

A good topographic map of the entire area is not 

available . The United States Geolo i cal Survey at one time 

published ~n advance sheet (Set inole Quadrangle , undated) of 

much ot the county , but this was never issued in corrected 

form , and i any case was not su.fticiently detailed tor a 

study of this nature . The 'ewoka Quadrangle (1 Jl) , which 

includes a narrow strip of eastern Seminole County, di not 

overlap the area sufficiently to be useful . 

Tarr (1901) exan ined t ·1e strata of the Coalgate 

Quadrangle , to the southeast , and there named thre fo ~ -
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tions (Wewoka , ol ·enville and s~minole ) which crop out in 

Seminole County also . oul~ , Ohern and Iutchison (1901 ) 

studied t e j or ~nits of rocks cropping out in east central 

Oklahoma. ~ J ~y (1915) identiti ~ the fossils in the fauaa 

ot the Wewoka formation . A discussion of structural mater

ials in the county tas included ~ n a state-wide report by 

ould (1911 ). All of this work was done prior to the first 

.; rld War, and prior to . the discovery or eonunercial oil in 

the area . 

Snider (1917) describe · Seminole County in a geogra

phy ot the state . 

Jones (1922 ) examined the surface geolo ,' o! the '/e

woka area . 

o· (1921+) i11apped the Stonewall Quadrangle , in-

cl the sout ern part ot Seminole County. This proved 

to be the s _e most profitable source for descriptions , 

thicknesses an locations ot exposures . With the exception 

of one unit (the illtop ), lo an wor1.ed every formation in 

th county. 

Gould (1925) compiled an in~ex to the stratigraphy 

or the state; this includ .nost of t ~ section in Seminole 

County, larttely quoted lo ... ,· n ' s previous work . Wilson 

(1927 ) summarized t e pal o o · p1 y o the area . 

e · lo ic .l ·ap ot Oklahoma ( H.ser, 1926} shows 

very well much of the areal ~eolo j" o th east central part 

or the state . 



The geology of Seminole and a - jace t count ... es was 

reviewed by several authors (1 . e . , Le rorse , l : JO} in a 

three-volume summary published by the Oklahoma Geological 

Survey in 1928 and 1930. 

Gree (19Jt , 1937) suimied up the geology or th . up

per Pennsylvanian and lower Permian beds of the area. Sarles 

(194.J~ studied the DeNay limestone, and Ries {1943) mapped 

and collected fossils from the Sasak~a limestone . Oakes' 

work in northeastern Oklahoma (Oakes, 1952) contributed much 

to the writer's understanding of the regional picture . 

The Skeltons (19~2) compiled a bibliography or the 

oil fields or the atate, including )0 pools in Seminole 

County. 

In more recent years, Jackson (194 ) studied the 

lower Pennsylvanian rocks in the subsurface beneath Seminole, 

Oktuakee and Hughes countie ; Ries (1951) lapped in detail 

the stratigraphy ot Oktuske · County; and Weaver (1952) worked 

out the geology of Hughes County. 



CHAPTER II 

GEOGRAPHY AND HISTORY 

Cl imij;e 

Eastern Oklahoma has a warm, humid , continental cli

niate . Summers are long and hot , winters short and relatively 

mild . 

The mean prevailing wind is from the south ; the an

nual average velocity is 11. l niles per hour. l The mean an

nual temperature is 61.a° F. The mean temperature tor the 

three summer months is 7 . 7° F., for t'· three winter months , 

44. ° F. The average maximum is 94. ° F. (August ), the aver• 

age minimUlll 29.3° F. (January ). 

The average annual precipitation is 4J . 26 inches , ~1~ 

vided as follows: 

(See Table I .) 

Winter - 6. 51 
Spring - 17.15 
Summer - 11 . ~ 2 
Fall 7. 92 

(Snowfall - 4. 2 ) 

The average annual sunshine is J , 000 hours , or about 67 or 

li~ost 0£ the data in this c·1apter were furn! ed y 
the Tri- City Area Council , Wewoka. 

9 



TA.LE I 

METEROLOGICA.L SUl IM.ARY 
TRI- CITY AREA 

ear Jan Feb Apr May June July Aug Sept Oct ov Dee 

Average ionthly Temperature trom nited States Weather Bureau Records 
1940 27. 1 42. 56. 2 62. i. 70. 2 77. ' (0. 4 80. 4 ?J . 6 

,. .o , 
' 1 . ~ 

1941 ~ 

L • 71.' 81. 1 81 . 0 11+.6 5. 5 5~-~ 46. 0 .. . 
1942 ) . 5 4.) . 9 51. ti. 61. 2 77. ; 1. 4 81 . 6 72. 63 . 5 ... . 43 . 0 
1943 41. t: 49. 6 47.9 66 . i. 71 . 0 1. - 8 .o 92. 9 77. 2 ·52. 0 52.4 3·- . 4 
191+4 u . i.1 . 5 51 . 0 61. 4 70. 1 79. 2 1 . 6 8) . 6 73 . :5. ~i.. - 39.4 
1945 41. 0 • 57.4 61. q. ~f! •• 2 75 . 7 80. 2 79 .7 73 .4 63 .·1 - 5. 2 J . 4 
194-6 u .4 , 9. 5 59. 0 ~ . 2 . 3 ·. ~ . 1 2. 1 a3 .a 11. 66 . 52 . ( 49 . 0 
1947 42. 2 43 . 3 47. ~ 6J . 70. 0 77 • ._ 7' . 9 si.. .e · 1a. J 70. z . 9 1+1 .. . 4 b ~ I 35. 5 4.1 . 2 } .o 69. 0 59 • . 7 • . 1 . 1 80. 2 74.1 60-. 7 49. 4-J . 4 ... ~ 
l - JJ . 3 4.0. 4 49. 9 59.7 72 . 1 7 .9 4. 4 ·, ·~ • 5 69. 3 61. 2 53 . J 43 . 7 
1 50 . ) 4 . 3 49. 9 61 . 6 69 • . '6. 77. 0 7 . 9 71. 2 I' . 5 :,. 9. 2 40. J 
1951 40.7 4.5 . 2 

Average 1onthl Precipitation from United States Weather Bureau ecords 

194.0 . 70 2. 79 0 . 05 6. 29 ) . .) J . 24 5. 91 4. 65 J . J 1 . -. " . 08 2. 79 
1941 ~ 3. 43 .1~ 1. 77 J . 19 4.3 19. 50 1. 73 ~ ~. 1 

194.2 J e 1 . 10 0. 53 9. 03 5. 76 . j 2. 1; 4. 30 j . 60 3 • . 1 J . 5 2. 5· 
191+3 9 . 20 0 . 42 J . 00 2. 49 10. 39 3.42 1. 31+ O. OJ 4. 91 2. 00 I. . 23 i. . 21 
1944 2. 41 3 . 6~ 2. 07 2. 57 5. 37 2. 5 3. 14 3. 32 2 . :4 1. 9 J l~ . 21 2.u. 
1945 1. J2 3. 2 6. JJ 6. 75 2. 65 11. 37 6. 13 1. 60 10.15 o. 67 0. 55 0 . 12 1 ., 

J . 10 2. I 2. 93 4. 50 i: t~ 4. 9 0. 96 ,3 . 87 l . l ) r: ' . 4.) o. ~' - J • . ,,, 
1 7 0 . 50 0. 03 0. 7 7. 4' ' . 59 J . 6) 0. 44 4. 55 2. 02 3. 04 1. 99 
l, '. J . 2 .3 . 0 0. 73 7. 3 12. 1 1 . 28 0. 95 o. ,· 0. 39 o. "5 1. 1) 
1 .1.9 t• 75 3. ' 1 . 56 12 • . '" I . 21 1 . 4-6 J . Jl 6 . 12 4 . 93 . • 2t 0. 7 
l' ).Js 0. 7 1. 26 10. 60 J . 23 1 . SJ . 24 ; . il 0. 11 o. ;o 0 . 03 ~ ,I 

l;1~l 2. 5 
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the total possible . The normal annual evaporation, ro 

Class "An pans , is about 70 inches . 

Summertime temperatures have been known to exceed 

112° F. 

Despite the erratic rainfall , the writer found that , 

over a period of nearly two years , his field work was vir

tually unimpeded by bad weather. 

. Cities and Towns 

The county seat is Wewoka , a town with a population , 

in 1950, of 6,7;3 . The largest town in the county is Semi

nole , with 11, .53 inhabitants . Villages and unincorporated 

co~ununities within the county include Bowlegs , Cromwell , 

Hazel , Konawa , Lima, New Lima , Sasakwa, Schoolton, Snomac 

and Sylvian, with a total population of about 4 , 500. The 

figure for the entire county is 40, 655 , of which about 

17, 000 are ~ural (about 27 persons per square mile) . 

The population is about 5 native white , 10,"' negro 

and 5 Indian. 

Soils 

The anceville-Conway red-and-yellow podzolic soils 

occur throughout most o- Seminole County ("Soils and . · n , " 

193 ) • This soil ~roup is found , in ·ts w1 1 est d-ve::.. pt . t , 

• 1 Arkansas , an is closely relate to other soi 1 - · ups 

east and south o~ Oklah • Th appearar.ee in ~ i ol an' 

several adjao~ countiea is isolat~ to the east b a nar-
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row belt o~ planosols . 2 ot ' ry many mil v west ot th 

county , reddish prairie soils are found . 

The alluvial plains and bottomlands -o not fall in 

the above classifications . They are , instead , deep , coarse

textured sandy soils well adapted for many varieties ot tarn. 

crops . Farms here are smaller , but more profitable , than 

those on the uplands . 

The lanceville-Conway soils are , in general , not cul

tivated, and the average standard of living on them is low. 

The vegetatio cover is largely black jack , post oak and 

hickory . About two-thirds of the area is blanketed with 

shallow, stony or gravelly soils: elsewhere , the soils are 

fine sandy loams , and moderately productive . Where the 

ground is sloping or hilly , the soils are thin and rocky . 

1ost ot the land is typically timber or pasture , 

perhaps one-£ifth or less being cultivated. Corn yields 15 

to 20 bushels per acre on the uplands , and cotton about one

third of s. bale . 

Agriculture 

Approxi ately , 000 farms are located in the lolden

ville- Wewoka- Seminole area . The average acreage is about 

140, and the annual gross inco e exceeds ~20 , 000 , 000 . 

In l the principal crop was peanuts , with cotto· 

second. Peanut a d pecan processin and packii plants are 

2 
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locat d in the county . 

Over 200,000 chickens are raised regularly by com

mercial broiler growers in the Wewoka area . Dairyi is also 

important . 

Xngustry 

The chief source ot income wi~hin the county is the 

oil industry. Between 1925 and i94g, oil production in Sem~ 

inole County was 986,07. , 700 barrels . The production in 194~ 

was 12,176,731 barrels . Refineries are located at Cromwell , 

Sasakwa and Seminole . It has been estimated that one-third 

ot the employable men in the county work in the oil ·1nduatr,t 

and related trades . More than j 5 oil field service and sup

ply houses are located in the city or Seminole. 1ost of the 

acreage within the county is under lease . 

Other industries produce boys' and girla• clothing. 

liquid propane and butane, brick and tile, furniture , leath~r 

goods and dairy products . 

Water Supply 

The town ot Wewoka operates Lake Wewoka , with 4, 00 

acre-feet of storage . The town or Seninole uses 1 deep 

wells , ei~ht of which produce 100 gallons per minute each, 

and eight 2~0 gallons per . i nute each. These vary in depth 

£rom 550 to 750 feet; they produce from sandsto · es in the 

Vamoosa formatio • 
Ana1ysis of the Seminole unicipal wat r _ave the 
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following data : 

CaCOJ 
fgC03 
Ja2S04 

Na2C03 
NaCl 
~aNO, 
so11as 

Ji. ppm. 
15 
-7 

134. 
20 
2. 5 

292. 5 

History 

Wewoka , one or the oldest towns in Oklahoma , was 

founded in 1 6' in the heart ot the Seminole Nation. The 

founder was Elijah J . Brown , who had been appointed by the 

federal government to bring Se·minole Indiana back rrorn Kan

sas where they had taken refuge at the end ot the Civi~ War 

because or split tribal allegiances . Brown established a 

trading post and became the first postrLaster. 

In his commission , the name of the town is given as 

"We-Wo-Ka , Seminole Nation , State of Arkansas . " The word 

"We•Wo-Ka" means "barking water ," presumably after a noisy 

creek flowing on rocky bed iearby . 

In its early days Wewoka was a remount depot for the 

army . Both General Phil Sheridan and George Custer were 

stationed there . 

The Seminole ~ation selected Wewoka as the seat or 
government , and built a combinatior~ capitol and council 

house . Law-violators convicted by the council were shot at 

the foot of the "Execution tree" or flo ~,d while tied to the 

"Whippi1 tree . " 
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The Chocta , Oklahoma and Gult Railway cane to Wewo

ka in l 95 . Awo years later the townsite was lr ; lly estab

lished within Indian territory , but no white was allowed 

to own property there u 1til 1902 . In ov be~ or t1at year, 

the townsite was opened to whites without restriction . 

Chances on town lots were sold in many far-away lands , · .. -

eluding Canada , England , South Africa and China . The draw

ing took place in front of the store of the Wewoka Trading 

Company , a territorial factor so powerful that it at one 

time issued its own money . The latter was known among the 

Serinoles as "choka sodka ," and was redeemable in merchandise 

at the store . 

With statehood in 1S07, Seminole County was formed 

from parts of the Seminole t. Creek nations , and Wewoka be

came the county seat . 

The growth oi the town of Seminole dates 192 , 

its history paralleli that or the oil industry i the 

county . 

In the last decade , the z · jor oper tors have been 

pulling out o~ the area , and oat drilling today is exten

sion or known fields or ser · -wildcattin~ by snall independ

ents . The early agricultural ro se o the county has 

f as the light _ sa y soil been depleted , a· t ere 

1~ now a swing from 'culture to cattle-ranchi and 

chicken- raising. -~ny cultivate fields have bee aba o 

1 

' 
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in some cases to natural reseeding from near-by forest . CoJ -

aomitantly 1 the county's population has declined , from over 

50,000 in 1940, to 40, 655 in 1950. 
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CHAPTER III 

PHYSIOGRAPHY 

Xntroduction 

Seminole County is an area of low-to-moderate re

lief, broken by an occasional high cuesta face or deeply-cut 

stream valley . A surprisingly large part of the county is 

.lasked by terrace deposits ; much ot the rest is shale topo

graphy, and therefore gently rolling. 

Questa Belts 

From the air , or on air photographs , the county 

proves to have a very de£inite grain, based on stratigraphic 

rather than structural control . The pattern see fron the 

air may be divided into five shale or cuesta "belts" trend

ing slightly east or north , as does the regional strike. 

These are , travelling from east to west and there

fore climbing in the stratigraphic section, as follows : 

1. The 1oldenville- Se inole-Cofteyville cuestas . 

Developed on soft-to-medium-resistant sandstones interbedded 

with shales, these cuestas are spaced at various widths up 

to a maximum of about a .. ile and a half. They give the 

country a pronounced grain along the strike . 

17 
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2. The Nellie Bly (or Upper Francis ) shale belt . 

Cuestas are present in this interval , but they are generally 

not as well developed as in the two adjacent belts . Of those 

present , the more pronounced belong to the upper part of the 

section. Many of the thick shales of the typical Francis 

occur in this part of the county , develope4 as wide , gently 

rolling shale valleys . In the northern halr ot the county 

the sandstones grade to or intertinger with siltetones ; there 

the euesta pattern is locally distinct , locally subdued. 

Conglomerates which occur occasionally in this belt may be 

relatively resistant and appear as ledges , but more eonunonly 

are soft and therefore quite unlike w~st of the other con

glomerates of the county . 

J . The Belle City- amoosa cuestas . These two forma

tions are , jointly, responsible for the most rugged topogra

phy in the county . In the southern halt, where the Belle City 

limestones are relatively thick, the Vamoosa is rather thin ; 

in the northern half , the Vamoosa haE thickened greatly, but 

the Belle City has thinned t-o a few inches and disappeared . 

Immediately south of Wewoka Creek , the Belle City makes its 

last appearance as a cuesta- former . In about t 1 e same area 

the intervening shales are becoming much thicker; northward 

they are expressed primarily as a shale valley , ~re or less 

continuous with that of the ellie Bly. For these reasons 

the Belle City-Vamoosa cuesta belt is hardly uniform north~ 

and- south. Throughout its length, however , it is the domi-
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nant physiographic feature , and provides the maximum relief 

0 ° the county, rising in the northern half to about 1 , 200 

feet . Rugged , less thickly populated , and poorer from an 

agricultural standpoint , the Belle City-Vamoosa belt can be 

outlined, roughly , on a roadmap as the strip where f~w sec

tion lines are rnarked by roads , and wnere the roads which do 

exist were laid out on a topographic basis . 

4. The Ada-Vanoss shale belt . As is the case with 

Belt No . 2, above , these two formations contain several 

ledges sufficiently resistant to make cuestas . The ridges 

are · roken , however, and the general impression is that of a 

high~level shale , protected primarily by the resistant , un

derlying Vanoosa . The Ada contains several sandstone , silt

stone , liinestone , and conglomerate members , but none of them 

£orms prominent scarps . The Vanoss is more of a cuesta-maker 

in the southern part 0£ the county, and more or a shale-belt 

in the northern part . The contrast with the two adjacent 

belts is generally strong enough , however , to be distinctive . 

5. The Konawa cuestas . · Slightly less rugged than 

the Vamoosa strip, the Konawa nevertheless stands clearly 

above the adjacent formations . It is , at a few places, 

marked by resistant chert conglomerates which dominate the 

topography thoroughly , lac -::.. ,, only the thickness or the 

Vamoosa to make it equal to the latter in relief. In the 

northern part or the county , tle Konawa belt , though high , 

has lotrt. nueh ot its cuesta character. ere , too , agricul-
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ture has been d{~velop9d to a greater extent than on the same 

beds to the south. 

Relief §tatistics 

Relief, measured within a square mile in any given 

area , varies up to a maximum of more than 275 £eet . Within 

the shale belts it may be less than 50 feet . Iaximum relief 

tor the county (determined fron United States Geological Sur

vey quadrangles having a 50-toot contour interval ) is approx

imately 500 feet . An important fraction of the area appears 

to be on hilltops at 1, 000 to l , 050 feet . 

More precise statistical values for Seminole County 

relief were obtained from the Seminole advance sheet (United 

States Geological Survey , undated ), and the Stonewall Quad

rangle (United States Geolo i cal Survey, 1901 ) and the Wewo

ka Quadrangle (United States Geological Survey, 1901 }. This 

required laying out a grid (spacing equal to one mile in 

both directions) and reading the elevation at each inter

section. The contour interval determined class intervals . 

The total number of points take was ' 52, broken down into 

separate counts tor each or six areas . 

Taking values at t ', e mid-points of the -~lass inter

vals , the county-wide distributio1 or elevations is as fol-

lows: 
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Contour Cumulative Cumulative 
interval percentages percentages 
midpoints Percentages downward upward 

1125 0. 1 0 . 1 100. 0 
1075 1 . '~ 1. 7 ~9 . 9 
1025 10. 1 11. 9 . J 

975 21 . 33 .4 . 2 
925 24 . ? 5R. l 66. 6 

15 27 . l ·5. 2 41 . 9 
82.5 11. 97 . 0 14. 
77- 2.9 99. 9 3. 0 
725 0. 1 100. 0 0. 1 

. he ~ediar elevatio 1 is 890 ~eet , the mode 50 feet . 

A plot of cumulative •· rcentages on a ba·"-gr~J : , 

with tl.. bars .. · !n 1 ho .. '-~ z tally {see F : t • ) br_· ngs out 

clearly the ta .: hat the oourty is pr4 _.· ly a gently roll-

ing ~ , 900 or ore. et above -sea level , incised by oc-

casional streams down to abou 7;0 feet above sea level . 

(See third column in the table , above.) 

Counts for the six sub-divisions or the county indi

cate that the "rolling" character or the erosion surface is 

controlled by the underlying lithology. For a single litho

logic unit (with the exception or the Belle City-Vamoosn 

cuesta belt , which boasts the greatest relief ) the predomi

na .1ce ot a single elevation ie even more striking • 

. lodes and · edians across t various shale and cuesta 

belts 11 the .ort ern 'al 0 - he county are as follows : 

(West) (East ) 

to de 925 7,,, 175 75 
edian 75 925 925 n5 

( alues picked by inspeeti from t e array.) 
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r 
I 

J 
,..,./ 

i , 1re 2. , isto. c.1 , cumulative percenta . curve , 
and horizo ~ .· ~ bar- .. , 1h showing the distri ,. io. or 
gro eleva. io ... in Se ' nole Count • e ~a .... · . which 
these figures were lotted are iven on , 21 . The 
ho .~izontal bar- r_ ra. h was construct · to ahow elevation 
a.lo the verti ·· 1 , J • .t , , · hence to renresent graph-
ical ~' the actual avera e relief o... e county. 



This variation ace Ung to lithology iEl responsible for 

much of the prea~ or the county-wide curve . Were the L~th

ology more nearly similar , the present high erosio surface 

would probably be a rolling plain with muoh less t~an the 

200 to 300 !'eet or relief actually exhibited. The o:dginal 

erosion aur£Qce undoubtedly was even L1ore nearly featureless . 

This is the Pawhuaka rock plain. (See Fig. ) .) 

In addition to .:..ts gently rolling character, ita very 

low relie: , and its deep incision by occasional ~odern 

streams , tne rock plain contains "d'ithin Seminole County one 

area whicl . t bably stood even higher , perhaps as an e.:·o

aional remnant . this rise , located .i..n sections 1 , "" ' 11 and 

12 o: L • 9 . , ~ · 7 E., is apparently controlled by structure 

within tho Vamoosa .fon:aation. It stands , today , 200 or more 

feet above the surrounding roe .. plain, and therefore pro

bably had at least as much relief prior to the be _~, .ing or 

dissection . 

Elimination or this high remnant , and the various deep 

valleys , trom the array bri1gs the ore-t · le relief o the 

rock plain to ~ very low ·: ure ndeed. 

prainage 

The in st.· i . or .j a.cent to t e county is Can-

adian River , a superposed consequent let dowr o the Paw-

us : rock 1 ·n. e Car ~· flows no , as it did whe · on 

• · ' s .:... ce , i. .eral aaste .. l d ... ~c io. , crossi 



Miles 

3. The Pawhuska rock plai 
in Seminole county, reconstructed by con
touring a map showing o -Y the highe8t hill
top elevat~on i 1 ea eh square l le . · l 
light ·- ·: _ed areas stand at or aboye 
l,~ eet bov level , the - '~. 
ahade areas at o.· .... ve 1 , 100 feet a. ve 
sea level . L C<'ntour interval is 50 
feet . 



25 

the strike alniost at right angles , and apparently i n rinu 

the structure or stratigraphy. This seemingly ra o pattern 

is misleading , however. Hendricks (1937 ) has described how 

a tributary of Little River tapped the Canadian , some 12 

miles south or Holdenville , by working headward along a sort 

shale within the Wewoka formation . The present channel of 

the Canadian , as a result of this capture , parallels the 

strike for a distance ot six or seven miles . 

Other indications of structural control have also 

been noted . 

The first order t "butaries are North Canadian River , 

Wewoka Creek , Little River and Salt Creek . These , like the 

Canadian proper , seem to have been consequent on the high 

erosion surface . Structural control , although not rare , is 

ot a highly localized nature . 

Second order tributaries are chie£ly subsequent 

streams ; thi order tributaries include obsequents and re

saquents . Fourth and higher order tributaries are largely 

gullies or intermittent braiches . 

From t ie tore ~o it . · ght be inferred that the 

overall drai systen shows a trellis or re·- gular pat

tern. Although this is true ·n :eneral, some or the dra·n-

, especially in e shale belts , has a"" itie de tic 

appearance; and fault (or fracture) control is observable o 

many ot the tributaries of first , second or th· o · er. 

Stream gradients not measured in he .... i ld . 
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They have been obtained from published topogra i c ps ot 

east central Oklahoma, partly outside of Seminole County. 

~- Ein· JJ.g. ?l~J:ea MSHU!llt!g 

7. 70 .) . 03 4, . 00 42. 5 
6. 67 2. 50 J . )O 35 
1. 2 1. 67 1. 70 41 

12 . 50 2. 86 ', . ) " 11 
. 25 1 . 60 2. 82 7 

20. 00 ) . 70 6. 6 51 

hibits no well- · evelo~ 'loodplain , but shows a . .r-· i l 1ean-

der pattern which is now deeply entrenched. rhe radius of 

curvature or the in• ividual loops is of the 0 er or two to 

three miles . he , ern i ver char el averages about one 

3channel le hs measured with 
to suitable SC e . 

t · nsf ~ rre 
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quarter of a mile in widt ' , and the modern floodplain is 

ordinarily less than a mile wide . Details of the original 

meander belt must be interred ~ high level terrace ~. e-

posits; these indicate a possible width of about ten mil • 

Since meander belts are commonly 15 to 20 times as wide as 

channels , the earlier channel may haYc ueen about one half 

ot a mile wide; that is , about twice the width ot the modern 

channel . 

Incision has been too recent , apparently , tor the 

river to. have done much toward carving out a new floodplain 

wide enough for free swinging ot the meander loops . 

Incised meanders which are well anchored or fixed , 

yet occupied by an important modern stream, seem to be lim

ited to the Canadian River. 

The North Canadian has a 200-f oot channel swir ·L 

freely , although not complexly , across a floodpla1 . a Auile 

or more wide . Inasmuch as bhe earlier ander belt is about 

10 rn.ilea wide , the earlier channel may have been about hal 

of a mile wide . !"his is less than the width the present 

tloodplain, indicating that lateral swi t - _ cha1 

ia responsible for the modern ~ions of the latt .r . The 

modern channel se v O be about one-twelft' as wide as the 

earlier channel. 

The seco ... ~ and third order tributaries c lo ily ~ iow 

complicated 1. 1eander patterns (altered , in some cases , b .. 

g operations) . 
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The two ls 0£ Little River where it 
Ci vitJ- s cuest. ~ ~lt . .. ,ott 
lines 10 ' ~rn alluvi · , which is confin to t 
J.

0 

'~ r ~ l; t .. ear de · patte · . ~ th lat 
is quite disti ct . Sec . 1 is i • 7 . • , ,... • 
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_ 5. T droak outcrops in t- sar area shown 
1n Fig. ~ . Sec . 1 is in T. 7 ., R. - . • 
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ders and incised meanders that , for a strean having a chan

nel width about that or Little River, the meander belt-chan

nel width ratio should be 16:1 for floodplain meanders , and 

41:1 tor incised meanders (a factor 0£ 2. 56) . This formula 

is applied to Little River only with some hesitation, be

cause the modern meander belt is delineated by the old chan

nel walls . Nevertheless , the £loodplain loops seem to be 

migrating rather treely, and the formula may be or some 

value . In the case ot Little River , the factor seems to be 

more nearly eight . "Auto-under.titness"-expected within the 

limits of Bates' factor--is probably inadequate to explain 

Little River's decrease in discharge. 

Climate change , although probably ettective through~ 

out much ot Oklahoma, fails to aoeount tor the Little River 

pattern because it appears on no other stream in the Semi

nole County area . Climate change , instead , seems to have 

been responsible tor the oversize modern oxbows of Oklahoma 

and adjacent states ( ielton, 19J ). An excellent xample 

ot this may be round on the Little River tloodplain , north

east of Sasakwa, and barely across the line in Hughes County 

(sec . Jl. T. 6 .• , R. E. ) . (See Fig. 6. ) This oxbow has 

about twice the width of the modern channel , and is located 

on the lowest (i . e., most recent) terrace level: the flood

plain. It must be assigned to some origin other tha that 

us _ · to account for th e abandon _, loops further up-

etream. 
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. • An oversize oxbow, and traces of a 
larger former ehannel1 on the Little River floodplain , 
in sec . 31, T. 6 • , R. , . , iughea County . 
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Strean piracy seems to be the most likely explanatior 

for Little River ' s oldest meander pattern. Search for a 

possible point or capture was instituted , in the field, in 

Pottawatomie County (immediately west ot Seminole County} , 

and on 15-minute topographic sheets farther west . Lack ot 

a~equate map coverage prevented careful study or this prob

lem, but it is possible that North Canadian River at one 

time tlowed through the Little River channel, and has since 

been diverted northward . 

Whatever the point of capture , the date or capture 

must be fairly late . The old channel of Little River had 

cut to an elev•tion very close to that achieved by the mod

ern Canadian River, and perhapa more than 100 teet below the 

elevation of the elbow or capture where a Little River tribu

tary tapped the Canadian. The beheading ot Little River , 

then , must be much later than Gerty time . For some aigni

£1cant part or the Pleistocene, the two rivers must have 

been more nearly the same size . 

Further, the late ."isconsin or Recent fill which 

has clo~ . .) the channel of the Canadian appears to be con

tinuous with Little River fill tor an airline distance or 
about 20 miles upstream from the confluence. It is probable 

that Little River was beheaded duri i Wisconsin time , prior 

to the deep alluviation ot the valleys or east central Okla-

homa. 

Only three other streai- s in or jacent to Seminole 



County appear to contai deep fill : the Canadian , the orth 

Canadia , and Wewoka Creek. It is estimated that this fill 

is or t e orde~ ot 50 feet deep, at the most .~ · 

The deep fill in the lower reaches ot the Little 

River channel is probably controlled directly by the Canadian, 

to which Little River is tributary a tew miles east ot Set -

nole County. 

At least one or the streams in Seminole County (Salt 

Creek) is aggrading at the present time . A .small , recent 

£an, built where the creek passes under the Oklahoma City, 

Ada and Atoka Railroad bridge and debouches in time ot flood 

upon an older but protected part. of the floodplain , attests 

t o this (sec . lJ , T. 7 ., R. 5 E.) (See Fig. ?) . 

The tan ia a product of deposition since the rail

road bridge was built ; this period coincides with the de

velopment and consequent erosion ot muoh agricultural land 

alo the Salt C · J watersl ed . Alluviation in this case 

may reneet poor faru · 1 practices • rather than a 1 - · erm 

trend in the behavior or the c:eek. 

Ti oversize oxbow on t . Little -· ver floodplain 

(deacr ·bed above) i ieates thav this atroan is cutti1 

4st .L · _1 (1~ 37) l. · l r' c, _,.. (L 51} st-. at ashita 
iver till at J ~ to 40 teet . The Canadian, in that area , 

whOUld be a•-, ~ - '.~ a- • 0. ~ • , nS :._ dicate I LJj :-r-
SOnal communication, a s d.lar pth J."' , the Canadian .. _ll 
i central Oklahoma. .. i sk (l ., 1 7 ) r ported a ut 70 et t 
£111 at Ft . Smith, Ark. 
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_,b-ure 7. A d .io ot the Salt .re 
plain. The alluvial ... in sec . l.3 , T. 7 • 4 ... 5 ... . , 
is evidence that : c unprotected floodplain \i . e . , south
west ot the railroad bankment ) now ~ta1 apprec.:. bly 

i er t : the pro ect 00 .. . n ( '0-. - rs ' 
.. t; ) • ...'he swm. A. · eharact r of th • 

west or th .: · ·· a, •ti .. · -· e . t- Creel 
floodplain has chan - i this. si1ce t1e rail-
roa was built . 
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downward ve i · 'itly at th pres .. nt . Sine. 1 1 • 18 co : -

troll d al1 ost i J •.. iat I J t Ca.1 · . ia J tl· i latt r y 

,e cutti. slightly. Other e ~ enee alon ~ s 

elated to . 1 ,. way a .- railroad b1:~ · eonstMl; :ion , a is 

not su.tfieientl.y old to indicate any l o g-u~1 1 trends . 

Stream Terras;e1 

High•level terraces are common in Seminole County, 

but do not occur at easily recognized levels , as is the case 

in other parts of Oklahoma and adjacent states . Hendricks 

(19J7) has described the Gerty sand--about 150 feet above 

the modern Canadian River water level--as such a terrace . 

The Gerty is relatively easy to identity along much 

ot the Canadian River watercourse . but in Seminole County , 

several complicating factors arise . One is the scarcity or 
the gravels which are considered diagnostic . These may be 

seen north or the river in southwestern Hughes County, or 

south or the river in northwestern Pontotoc County. They 

are not well- developed withir the area ot this study, how-

ever. 

Al c t r is t - wide variation in levation. Areas 

which have been mapped as 1erty occur as . · £1. as 210 feet 

above the od ri r , a1 ' as low as 50 ""'e t . or ar · 

terrace elevat ~ ona te wit i:__ c , t~ , ..:'ewer lar 

10 tell in the 

A third c 

n e , 140-16 ' et . 

i· cati · factor is the of 
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terrac a ('" . 5 • ' .. . 7 • m t:: • f .... . • ' ~ · 5 . ) . 
op _ on slip-o .... sl< pes /.".ch . .... b 

wide11e as •.ne rive· .:. cis -! its ean._ _. r loops . , c} of 

th ~se extends , without int-rrupt : o appe · ce , 

from ..:..Y. elevations or approximat _ . 200 feet , ~ to 

the edge of the most recent floodplain or sandbar level . 

The meandar loop, in each such case , is anchored or fixed 

(rather than r · downstream) ; this , in connection with 

what '.fas apparently a rather st,eady rate or downcutting, 

makes terrace designation precarious. 

On Washita River , in the western half ot the state , 

distinct terrac0 levels may recognized. Strain (1937 ) 

and Blanchard (1951 ) have reported three distinct levels , 

and pernaps a £ourtn . These are younger than the i · _ ler, 

gravel- veneered erosio aurfa , but include the mode ~ 

plai • 

Th s ,., terr-ace sta at .3 to 3 5 - et th 

~ 1 err ·ashita (both Strai a Blanchard); the third ter

race at 70 to ~~o f'eet (near Chic· · . · • .. ra o - ) ; a th 

questionabl _ "Smith Pi •• te... c stands betwo n t'i~. 

two (Strai o -r ) . 

... i terr-Ce is ar Pl StvC 

ff 'th Pit t c .c 

t SS lS) I tl e co ' ot -n - .; 

, 
( . 

to co ... !n ossila , ust be e lat ~ Ple .. ocene o 

. cent . 

s 
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Below th ~·-buckle ~ountains , Washita ·1 ver exhibi t s 

terrac s up to about 5 ; feet above the river, and sard 

- a '. el terraces at a.bout 100 feet above the river (Tiaho-

mi~r.o olio , l~Oj ). the low Lange or levels is probably 

qui 1 al to the "second" terrace of Strain and Blanchard ; 

the : .: e~ ... avels . be the same as the "third" terrace 

reported by Strain. 

The Washita is not precisely comparable with the 

Canadian, since they a.re controlled by two distinctly dif

ferent local base- levels (the \1ashita flows into Red River ). 

With the relatively low total relief across central Okla

hor a , this difference should not be ot great importance . 

lcAnulty (194 ) 1 wo ,• -L ~ on Trinity .tiver some 70 

milea southeast o! Dallas , Texas , port~~ upland gravels , 

t t errac levels , a.r the mo(, ern floodplain. Tl e gravels 

occur a.t various elevations ... bo - the ern river; the 

three t rrae sta' at a' ,· >o to · 5 feet , ") 'eet and 20 

t et . As is tl e case alo g t l Washita , the intenr.ediate 

terrace exists in seattere -- ts only . The three ter-

races are dat as post- azwell (i. e., post- Wisconsi1 2) , 

?- A . - :a :{~ .. o nt rval , an- ?- post- tankato . Good .LOS Sil 

e" idence is "r r t post--azwell ~~t~ • 

icA . 1 ] t 0 -.. '"' t .l vels a-c ~· 0 

v ti ns ( -t 11 te th Strai ~av~ i li.J t c ces a. ,, 

10 ~ 11 ' + • 
~ . ilan 1 consi ; ·e them at 1 t ' s i l 

as 100 feet. . 1 ilar gravels are contaiz in thi" · erraee 
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materials (at 60 to 80 feet) . ieade (1950) reported Artonian 

(first interglacial) vertebrate remains trom terrace gravels 

near Frederick , Oklahoma, 2)0 feet above Red River and 150 

feet above lorth Fork. 

The elevation dif !erences between the several ter

races would be expected to decrease upstream (as Strain re

ported) , and increase downstream (as the author or the Tisho• 

mingo folio seems to indicate) . Seminole County ie some 0 

miles down the slope of the upland surface from the locali

ties where Strain and Blanchard worked; as a stream would 

flow, the distance is considerably greater. It is to be ex

pected , then, that differences in terrace level would be 

greater in and near Seminole County than in western Oklahoma. 

The lowest well-known gravel-bearing continuous or 

nearly continuous terrace in the ~eneral area is the Gerty 

surface, reportedly about 150 feet above the modern river. 

Although terrace deposits are found within t . e county along 

Canadian ti ver at all elevations from above 200 feet down 

to the floodplain . not any or them form distinctly continuous 

terrace levels . Two of the best levels may be found at 

about JO feet and 70 feet, respectively, and a third level 

may be tound at about 90 feet, in m• 5 . , • 7 .• This 

last-mentioned terrace contains pebbles, cobbles and even 

boulders derived trom the !.. lle City limestone outcrop some 

four or five miles to the west; no quartz pebbles were 

found , however, as ie typical i. ruch or the ' erty. one o~ 
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these three terraces can be traced more than a mile or two . 

About )0 miles to the west , near Rosedale , on Can

adian River, o. F. Evans has pointed out to this writer a 

well-developed terrace at 40 teet . In the same vicinity , 

hilltop silts , ostensibly terrace remnants , may be tound be• 

tween 90 and 110 feet above the river. The Gerty sand has 

not been traced westward into the Rosedale area , but hilltop 

gravels (higher than the silts) may prove to be Gerty . The 

Rosedale terrace is not continuous with any other terrace 

downstream. 

" st ot about 97 degrees (west longitude) , excellent 

terraces may be observed. East ot that line , the terrace 

pattern becomes exceedingly complex. This may re£lect longer 

periods or down-cutting, and shorter pe.ri.od• or relative 

atill•atand. 

The North Canadian is flanked by terraces at )5 to 

~O feet . 65 to 75 teet, and 95 to 105 feet . 

(See Table II tor a summary or the various terrace 

levels . ) 

Thi Uplang Erpsion Surrae§ 

lelton (1935) and ~ (19)9) have described the hill

top surtace in considerable detail. tam called it the Paw

huska "rock plai , 11 a term which lton defined as a sur

face ot de tio , perched on resistant rock. The Paw

huska rock plain haa been mapped by 1am, primarily trom 
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I nited States Geological Survey topographic sheets . It 

crosses Oklahoma in a nort~-aouth belt , lying between Okla

homa City and Tulsa , sub-parallel to the regional strike , 

and extending from immediately north or the unton Arch- Ar

buckle Kountain complex to the Kansas line . Circling through 

southeastern Kansas and southwestern ·assouri , it re-enters 

.Oklahoma along the Spring.field plain, and continues as far 

south as Tahlequah. 

Ham constructed a number of projected profiles . 

Those taken from the Seminole and adjacent quadrangles re

veal accordant hilltops at 1 , 000 ! 50 feet . Plotted dip 

components alon ~ the sar.nt3' lines show that this is not a 

stratigraphic surface . · istograms of elevation distribution 

also re' al the presence or th Pawhuska rock plain. 

A cursory examinaiion.or the Seminole advance sheet 

leads one to suspect the existence of such a feature , al

though it is impossible to determine rrom the map (because 

of the SO-foot contour interval) whether or not the surface 

coincides with the regional dip of 90 feet per mile , or less • 

. , on the basis ot admittedly dubious long-range 

correlation , suggested a tentative age or early Pleistocene , 

perhaps Yarmouth (second interglacial) . 

Iodern Arkansas River , the master stream tor the 

Pawhuska rock plain , now has a gradient of 2. 5 feet per ile . 

If this was t ~- e slope of the erosio surfac , it has since 

been warped upward alon, it eastern edge r about 150 feet . 
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Such an uplift , deduced by {am trom intrenched meanders and 

other deep dissection, is just about enough to have tilted a 

2. 5 slope to a nearly horizontal position, across the 70 

miles ot intervening area . 

Considering that t he stream gradient figures reported 

earlier in this chapter were taken in a restricted area com

pared with the extent or the Pawhuska erosion surface , they 

agree fairly well with an initial slope as indicated by Ham. 

The following characteristics , taken from Ham's 

study , hold. true for the Pawhuska rock plain.in Seminole 

County : 

1. Smoothness . 

2. I.a.ck of higher hills (one exception mentioned 

above) . 

) . Uniform degree of dissection. 

4. Stream-facing scarps across various lithologies . 

5. Gently-dipping sedimentary beds are truncated . 

Points J and 4 need further discussion tor Seminole 

County. The degree or dissection , for example , is only rela

tively uniform as far as drainage density and depth of cut

ting are concerned. The different slope angles which have 

developed on the principal lithologies ot the county stand 

. in aharp contrast from one geomorphic belt to ther . The 

steepest slopes are round in the J lle City-'amoosa 1~ueet~ 

belt; here also may be found the bloekiest limestones (with 

a few minor exceptions ), ~he thickeat , blockieat conglomer-
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ates , and the largest median particle size within the county. 

The gentlest slopes are found along "shale" belt s where 

block•weathering is practically non-existent , and where me

dian particle size falls in the silt or shale size range . 

This di£terence in slope anitle is reflected in ap

preeia ble departures from absolute uniformity ot degree 0£ 

dissection and local relief. 

Wea~hering ot Slopes 

The steeper slopes ot the Belle City• \amoosa ouesta 

belt are accompanied by U-ahaped or undertit valleys . These 

commonly occur on the second and third order tributaries ; 

underfit characteristics or first order tributaries have 

been discussed earlier in this chapter. Stream piracy is 

hardly a general explanation or this phenomenon (except in 

a special case such as Little River); if adopted , it means 

that almost every stream, branch and brook in the county has 

been beheaded. 

· Certain streams may be undertit due to loss of water 

as a result or under.fl.ow.through the alluvium ( .ri ~ - , 1942) . 

Field examination ot the Seminole County streans does not 

make this explanation se . plausible , except possibly in the 

case or some 0£ the lar~er , more deeply-alluviated . 11 • 

For the second and third order tributaries , it seems an un

likely mechanism. 

~hly seasonal rain.fall may be responsible , in part , 
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tor the underfit streams . It is not thought to be of major 

importance, however, since durin, ~ the wet season, these 

streams commonly do not attack the root or the adjacent val

ley wall. The valley wall either has retreated in the past 

because ot an agency no longer operating on it , or is now 

retreating more or less independently ot the activity or 
the stream below. 

That the latter may be the case is indicated by much 

or the gullying which cuts abandoned fields and pastures in 

Seminole County. The gullies seem to be of two types: 

those which have established a gradient lower than that or 
the slope on which they developed, and are now cutting the 

hill or ridge in two; and those which maintain the original 

slope, but cause it to retreat a toot or so . The latter 

type or gully is now quite common in the county. It is, or 

course , a manifestation ot accelerated erosion due to agri

cultural and ranching activities . Nevertheless, it ~robably 

represents typical erosional activity within the county, it 

discrepancies in elapsed time are isnored. 

Gullies ot the second type--alope gullies--occur in 

sets , •re sub-parallel, and have the same · neral depth 

throughout except tor short distances at head and mouth. 

Arter enending a 0 part or the len t l of the elope, th -

be i n to widen, ·t the narrow "divides" 1twe i 

them. As they grow wider, a stabilizi · grass cover be i ns 

to grow alo1 the :uil lo • result o such a y 
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cycle is the parallel retreat , ror a distance or two or 

three feet , of the valley wall . 

These walls , here and there marked by slope rullies 

in various stages of d lou · t , generally have fairly even 

gradients , convex upward at the top where they pass into the 

divide surface , and concave upward at the base , where talus , 

slump, soil creep and other evidences of the work or gravity 

may be observed. These processes lend to many or the slopes 

a modified sigmoid appearance , with long, relatively straight 

central sectors . 

The valley walls seem to be reasonably uni!orm in 

slope within given lithologic boundaries . 

ence it is sugg~sted that the "underfit" appear

ance or many ot the tributaries is due to a roughly parallel 

retreat ot the valley walls from the axial positions estab

lished by the incised streams . 

This o sted mechanism is reminiscent of the ~ -

chung-und- lalder h · ot Penck (1924), the pediment or Kirk 

ryan (1922), the pediplain of jloward (194.2) and King (1949) , 

and th o ~ ~tiations ot many An u i can geologists who , like 

~. •n and oward,. have worked primarily in New ~ · co , Ari

zona or adjacent states . 

A torm ot ed:i. r t atio , apparently operatir und • 

present Oklahoma climate conditions, has been observ•, y 

this author in the Wichita iountains . A. closely related 

process for Seminole County does not se unreaao ~ ble . 
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The Deep Qhann~ls 

Fisk, in hia monumental studies on the .ii.aaissippi 

River (19~7) , describes the Wisconsin pluvial (or glacial) 

channels cut below the level 0£ the present river . These 

are 400 to 450 feet deep at the modern coast line , about 215 

feet at latchez , and 70 feet at Fort Smith , Arkansas . The 

two intervals between the three identified points show !111-

depth-decrease ratios or about eight inches per mile , and 

three inches per mile , respectively. It Canadian River fill 

along the south side ot Seminole County is about 40 feet 

thick, the fill has been thinning westward from Little Rock 

at two or three inches per mile . 

Such a correlation would establish the age ot the 

cutting ot the present bed- rock talweg as Wisconsin , or 

early b cent . Fisk , r tes the · cent history ot the issis

sippi as havi taken place during the last 5,000 years , a 

figure not £ar out ot line when compared with current radio

carbon tigures . 5 

Pltiatve~ne Geomorphology 

The late ph siographic history ot Semino~e County 

may be _summed up · the .followin~ t .tati ' '"<..: schedule: 

~ate in ;h ~ rtia~ o v .. early i1 ·he 

Pleistocene , east ·0 1 ral was G. · n lJ · rolliz 

5'"" 1 • radio-carbon dates available at the t i of 
writir were r," 1os _ publisl1 , ir pcier.ce (s ·e ibli ··c.. , ., ) • 



plain, crossed by wide -m . ,... streams ha ~ · entle 

gradients down to the east . A tew erosional remr "ts , per

haps centered ovei structure , were scatt ·red across this 

surface . Otherwise , the relief was a tatter or some t - ~ ot 

feet loeally, perhaps 100 feet o_ so over Seminole Courty . 

The Pleistocene in Oklahoma was primarily a series 

or pluvial (rather than glacial) intervals . During these 

pluvial times , the vegetation probably becatJ.e more luxuriant , 

and the hi1ls1de sheet-wash load lighter. U ~ such con

ditions , ~ided by increased discharge and therefore increased 

competence and capacity, the streams tlowing across the ero

sion surface should have become incised. 

An alternation or wet and dry cycles w0uld , ior

mally, lead to alternate periods ot cu~ting and tilling, 

each till lacking somewhat ot reaching the surface eroaeed 

b: the river prior to the last previous cut . r•enee a set ot 
terraces would be developed in a more or less orderly step

pe arrangement , with their relative'degre of development 

dependent on the degree of climate change , and the vertical 

intervals between them ep? · nt on the effectiveness ot 

long-term scour in the bedrock. 

If the ~braskan (first glacial) pluvial had a cli-

mate not p o~ oundly different o. that ot th . Pliocen , 

the old erosion surface "ht have existed -ssent ~ ly ir1-

tact throu, l. Aftoniar' (first .:. .... e . ial) t . • 

1~rrace dates r 0 t ~ollowi - : 
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Red River. 150-230 feet--Aftonian 

Washita River , 70-80 feet--early middle Pleistocene 

(Strain, 1937 ): • 

.. aahita River , SO teet--late Pleistocene (Strain , 

1937) . 

Trinity River , 50-55 teet- -Wiaconain (J.'lcAnulty , 

Canadian River , 150 feet--Pleistocene (Hendricks , 

1937) . 

Cutting c - the present bedrock talweg was accomplished dur

ing Wisconsin time , and construction ot the present flood

plain may be assigned to the Recent . 

Dw·ing the Recent , valley walls, especially in the 

lle City• amoosa cuesta belt, have been retreating, gi Ji 

the streams an under£1t appearance . And at some instant-

perhaps in Wisconsin time--Little River lost much o! its 

water supply. 

WCage ot Deyeiopment 

The S ninole County area has been pictured as an i n

cised rock plain . In fact, the very term "rock plain" car

ries the notion o inciaior . Despite frequent reference to 

thia picture, the area has not en referred to as i iv 

~e . or ic yout • 

" ext lely low relie... or such a lar.,:,> area has 

pe ... i tted · unusual situ tion to d 1 • For exampl , 
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at several points between the Canadian River and Little 

River, a ·~anadian River terrace6 (at 70 to 0 feet) stands 

higher than th ~ divide between the two streams . That is , 

erosion has cut the divide down to a point lower than the 

top or the terrace . The terrace is relatively undisseeted, 

despite the fact that erosion in adjacent lithified shales 

and sandstones has been proceeding vigorously. 

When the terrace was deposited , the divide must have 

stood significantly higher than wat~r level; otherwise Little 

River would have tapped the Canadian . It is difficult to 

conceive or an erosion cycle which would permit the elimi

nation (at places) ct the divide , while the terrace stood 

relatively untouched. 

The Pawhuska rock plain has been incised deeply , 

yet the region is neither mostly uplands, nor obviously 

moetly slope , nor mostly lowlands . Lowlands do not occupy 

an important part of the area, but it is not clear whether 

uplands or slope dominate . And , although lowlands may exist 

on as little as l~ or 15 ot th area , that is a surpria

in range of values tor an area i youth . 

Despite the tact that lowlands are less extensive 

than uplands or slope , most ot the permanent streams 1 an 

adjacent to Seminole County? meander fairly freely . 

l~, eitJ- of ~Or1 . ... is located on thi terrac . • 

?Exception: the Can ·ver which has incis 
. eanders only 11 no true .f'l ood plain. 
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Glock (1932) has discussed the situation where re

juvenation does not provide adequate relief tor tull develop.i

ment ot the Davis cycle of erosion. In Glock's original 

paper, rejuvenation was considered in tenns ot uplift ; in 

the eaat central part or Oklahoma, ho•ever, it may represent 

an "equivalent uplift" actually achieved by pluvial incision 

ot the ma.in streams. Whether rejuvenation 18 expressed in 

terms or actual uplift or equivalent uplift , the results 

are the same: it the newly-supplied potential relief is 

less than about 350 to 400 feet , the region will proceed 

through youth and then pass directly into old age . This 

supposes a transition period which is neither youth , nor old 

, nor even maturity , but rather a mixture or the charac

teristics ot youth and old e . A region in the transition 

et . might show both wide uplands and wide valley flats , 

incised streams which are now meandering treely, and rela

tively uncut uplands·. 

It is possible that east central Oklahoma is in late 

youth within Glock's "available relief"' system. 

For a more complete picture , howeve , due consider-

ation must be given to the tact that many ot the hillside 

slopes seem to be graded, and are retreating at more-or-less 

constant angles . l'he wide alley flats are 11 part due t"' . 

the taet that all ot the a ailable relief is beir. utilized; 

but once this is conceded , it still .iust be reco·, - sed that 

additional widev i o the alley flats proceeds by a cha-
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nism not specified in the Glock scheme . 

With these reservations , th. region may be described 

as being in lat youth. This does not imply , however, that 

the Davis cycle is accepted as be · ~ wholly applicable to 

the eaat central Oklahorn.a area. 

&x,posures 

The presence ot an old erosion surf ace suggests a 

deep profile or weathering (but not necessarily a thick top 

soil) . This has had two effects in Seminole and adjacent 

counties . One is to make many outcrops somewhat more d1t

£1cult to trace . The other is to make thicknesses difficult 

to measure . because of the bevelled character 0£ many or the 

resistant ledges. The two or three feet of sandstone ap

pearing along the ridge or crest or a cuesta may seem to be 

the complete ledge; however , the bed commonly thickens do"Wn 

dip, with the thickening masked under soils or shales ot the 

backalope , until in the aubsur.face it appears several times 

as thick as when first se · .• 

Occasionally it is possible to note a ditterence be-

t ween the dip the , l~ ot the backslope . This is not 

all ah.ale interval ; lUCh of it may represent initial thick-

ness (i . e ., prior to bev1.;;ll' ot the l .e . In mar. cases 

the depth ot weather1 has it impossible to l e 

just how much 01 which may pre nt . others , · c . t 

i ·. y conetruetion or ot excavation , s .. the pie-
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ture clear. And a comparison or su~aee nnd subsurt: ce data 

otten helps to bring out the true relative thickness or sand

stone and shale . 

Seminole County also hae large areas masked by ter

race materials . '"·1ost ot this is .fine to medium sand, some 

or it tine sand or silt . Such terraces are wide along the 

Canadian River and its first order tributaries (Salt Creek , 

Little River, Wewoka Creek a.nd North Canadian River) . Trib

utaries of higher order are occasionally accompanied by high

level terrace deposits . 

A sign1£1cant part of the county is masked ~Y "first 

terrace" or floodplain deposits . In some places the tlood

plain-terrace combination is three or four miles wide . In 

view of the £acts that 1 oat of the beds do not have distin

ctive lithologies, that fossils are rare and seldom diagnos

tic, and that thinning or truncation or structure may cause 

'own-strike variations exceeding the average dip, a rour

mile gap is a serious omission. 

Generall7 ~t has been found possible to bridge gaps 

of this type on the basis ot stratigraphic interval up or 

down tro~ a known horizon; this has required measurement ot 

an unusually ~ er of detailed sections . r at least 

one case, correlation across t -race deposits has p~oved 

ur ~Et . .- factory . 

Of ext e l · , 1 v 1 n t i · connectio "" Ve be .. 

t :;,I - phs ,. a.11 l thro'\_ h th courtr ,. or 
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the Oklahoma .. olo lca.1 Surv • ..J!l these appear c ~ in-

formation not easi discernible in the course o~ ord ' r y 

field work. or example , in r. 5 ., R. 7 E., and 1 the 

lowe:st tier of sections in T. 6 • , R. 7 E., the · 1ay lime• 

stone is masked tor much o:r a three-mile stretch. The De 'ay 

is , in this region, only two or three inches thick, and often 

soft or vuggy. It does not show through the overlying ter

race deposits . 

i··!organ (1924) left the Detlay where it first passed 

under the terrace n1t:teria1 1 pic:dng it up again along the 

line betwettn sections 9 and 10 , '!' . 5 • , R. 7 E. tere he 

mapped it tor a tew hundred teot across a hillside rrom 

which the alluvium had ~ean stripped. The DeNay at this 

point , unlike where it had last been seen, 

1 . Occurred in several distinct layers , with shale 

partings between them, 

2. Was laminated, 

) . Had a light greenish-white color, 

4. Was richly tosaili£erous but not with the DeNay 

suite, 

s. Was so.rt even in unweathered specime~s, and 

f The pietur ~ s used, sold thr ! t~~ Productior. .. id 
iarketi . Administration of the Departn -nt o Agriculture, 
: ..... ~ _. ____ t ... , D. c., are id ntified by th cod · l t rs QL, 

· strips 1 throu h 5. These were flown in 193 • :ore recer .t 
pictures , 1 

_ • _ floWJ , w~th .; ... t. ~l supe .. l r re ultsi 
but thes were not available at the time much 0 the tie ~ 
WO - ffaS j : J 0 e . 



5 .. 

It is possible , ~:: cour , that the --.,_, e.f ha.: c: .ged 

character, although 1 :organ said nothing of: such a change . 

Thia author determined to start ... ~ ew from the : _ ,' , expoBure , 

and work southward. This necessitated a great deal of photo 

work; since outcrops were not visible for a distance ·~ 

nearly three miles . 

I this are , the DeNar cai b . : nerally, 60 

to 6,J teet 1 I low the lowest sandstone - the Francis ronna

tioz (1 . e .t N • 1) . This , in tu,,-n , is a tew .feet below the 

• 2. The Deh'ay was traced into the northeast corner or 

see . 3, T. 5 • , '"'• 7 ...... • At this point , the int,ervala up to 

the No. l and • 2 were con.firmed by tield measurement . 

These levels were picked up on the air photographs and traced 

southward . It was recogniz · that th se levels , out on the 

alluvium, might tur! out to be terrace levels, but this was 

a risk which had to ~e taken. Further, the levels soon be

came indistinct, and tracing on the photos became largely· a 

matter ot projecting an outcrop which was not there . 

Projection was carried south across sec . 3, at which 

point the photograph positions were checked r the field . 

There was no evidence lon the section line that the photo 

points were eitt er rr t or wro , so th / were cor .. tinued 

south across sec . 10. Both lines emerged · o the terrace 

materials at the . , , or a river-fac~ cliff which stands 

more than 100 : eet hi ~ • 1 ~ t levels wore ear the 
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top ot the clit.f, it was thought likely that the DeNay might 

be exposed there . 

A check in the field confirmed this expect ation: al-

though only an inch or so thick, the DeNay was a typical 

dull bluish-gray limestone , weathered to a dirty mustard 

yellow on the surface , with few fossils but occasional cal

cite- lined vugs . Further, it was at the correct interval 

below the Jo. 1 sandstone , higher on the clUt. (See Fig. 

to make these relationships clear. ) 

It must be emphasized that at no point in the two

mile distance did so much as a piece or DeNay "float" appear. 

Nor was there any good terrace level •break0 to follow. 

The same problem could have been solved , probably , 

with plane table and alidade, but not in the time necessary 

to make the projection on the photographs . 

In many other parts or the county , photo work was ot 

very high value . On beds easy to follow , it eliminated a 

great deal ot ledge-walking, thus speed. the field work 

materially; and on beds difficult to follow, it made possible 

.a more accurate map than could have been compiled from field 

data alone . 
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Figure • Correct and incorrect positions of the 
De Nay limestone in • 5 J.• • . • 7 • , ~st 0£ the area is 
blanketed with t ,rrace san~a and silts . Ext nsion ot the 
Delay southward from the outcrop was made easy by the use 
o.~ air photographs . 



/ 

CHAPTER IV 

SURFACE STRATIGRAPHY 

Introduction 

Surface strata in Seminole County are ot Pennsylvan

ian, early Permian and Plio•Pleistocene age . 

The Plio-Pleistocene sediments are , largely , low to 

high level unconsolidated river terrace deposits consisting 

of sand or sandy clay. Terrace levels are not always clearlt 

defined , and thicknesses are generally unknown but not great . 

The ·lowest terraces , including the modern floodplains, are 

composed of veey late Pleistocene to Recent alluv:ium. ?Jo 

etto-rt has been made in the course of this study to subdi

vide, correlate, measure or date terrace materials . 

Permian sediments are exposed in a narrow strip 

along the west boundary ot the county , and a somewhat wider 

area in the northwest corner. All of the Permian deposits 

within the county are included in a single tormation--the 

Konawa--and its various £acies . The Konawa is basal Permian 

by detinit ion. 

Pennsylvanian strata within the county represent 

three series: the Des · roines (about 3 50 feet thick: older 

rocks of Des loines age may be round in , hu s County , to 

5 
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the east) , 11.seouri (750 to 1 , 000 feet thick) , and Virgil 

(700 to 1 ,100 feet thick) . Pennsylvanian formations , with 

a tew exceptions , thin and coarsen southw,.rd toward the Hun

ton Arch-Arbuckle Mountain complex. The latter was inter

mittently active throughout the time interval represented by 

Seminole County rocks , and the interrelationships between 

the two are both intimate and obvious . 

The two main uncon.formities within the county occur 

at the base or and near the middle of the Virgil aeries . 

Other uncontonnities are minor; most or these involve mem

bers rather than formations . The Des Moines- iissouri con

tact is , to all appearances , conformable ; the more important 

boundary at the top 0£ the Pennsylvanian shows only local 

evidences of unconformity, it any at all . 

It is not possible to make many sweeping and rigor

ous statements regarding the ditferences between the several 

series . There are noteworthy lithologies , to be sure , and 

certain regular changes , but these commonly do not coincide 

closely with seri s or even system boundaries . In general, 

however, ·the following points may be noted: 

l . The sout~ rn part ot the oounty is marked by 

limestone conglomerates , which thicken and coarsen southward. 

The source may be round in areas or modern exposures ot the 

Ordovician, throughout the .unton Arch- Arbuckle . ~ountain 

complex. Theae conglomerat s are .found 11 all four series 

expoaed i the count , but their maximum developme1t took 
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place in rrl.ddle irgil t ime . 

2. Soi ~ or the soutl ward thit nir ~ in the c mty is 

probably due to non-deposition , but the most spectacular 

thinni toward the south is the result of eroai , in the 

same area as indicated ir item ·10. l , above . 

3. Tl arkose line of '1.organ (1924 ) has bee. used , 

previously , to mark the base· or th Pontotoc terrane (an 

assemblaJ of f'ornations , i lCluding the anosa ot uppe_ , -st 

Pennsylvanian _ e , and the Konawa) . In the central and 

northern parts of Seminole county , the arkose line is use

less or actual j misleading; in the subsurface , a.rkos has 

been reported from many horizons below the ' anoss (Patt r

son, 1932; loore , 1953) . 

1+ . .ulticolored pastel shales are generally restric

ted to the upper irgil (Ada id anoss formations) . 

5. Dark chert conglomerates are prominent only in 

the lower Pennian (including strata exposed in Pottawatomie 

County , to the west) . Pale chert conglomerates , on the 

other hand , are found throughout the section . 

• Pe.· ; an, irgil and uppermost i ssouri s diments 

are , at 0st places , barren of oacro-~ossils . ood coll c

tions iay be obtained from Des ~';oines ar d lower to iiddle 

issouri strata , but eve in th se instances most or the 

species are probably facies r -'IDS . Paleontolo .... ., c co ... ... r la

tio1 is , therefore , not v· ry help.' 1. 

7 . _ne . "'h s is on special litholo .:es , as a , · 1e , 
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may well obscure the tact that most ot the rocks exposed in 

the county are shale . Shales make up about , of the sec-1 
~ion, and sandstones and conglomerates about 1) • The re

maining 5 includes siltstones and limestones . In the 

southern part 0£ the county the sandstones and conglomerates 

are somewhat more important , perhaps exceeding 15~ of the 

total; in the northern part , the shales may be as much as 

9~ or the entire section. This northward gradation from 

coarse elastics , to tine , is thought to be highly signi£1-

eant . 

B. The limeston s are rare and thin. The linear 

length or exposure of a limestone bed is rarely more than a 

few miles , and commonly only a few hundred teet . r-18.ny or 
the so-called limestones prove , by ·laboratory analysis , to 

be well over ;~ insoluble residues . 

9. With one exception {the Iilltop formation) , 

disti ctive red or maroon shales lie above the base 0£ the 

irgil. 

10. Appreciably thick and continuous black or very 

dark gray shales are restricted to the middle or the lissouri 

series . 

11. Biotite .flake sandstones have been mapped from 

the middle irgil , as much as several hundred f et below tl 

arkose line which is supposed to ·r~ the base or the aross . 

·caus or the susceptibility or biotite to weather! , such 

aandstones were no-t 
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the extreme southern part oi' the eounty . It is thought 

that the arkose and the biotite were derived trom the same 

source area , to the south. 

12. .k>st of the pale cherts had an organic origin. 

Eleven formations were mapped , in whole or in part , 

across the county. 

PennsyJrvanian System 

Des ~oines Series 

· Only two fonnations , both of upper Des . ines age , I 

crop out in Seminole County. Ot these , only the oldenvillq 

(uppermost Des Moines) is fully exposed. The Wewoka forma

tion lies largely in lughee County , to the east , and appears 

only in part in the extreme southeastern corner of Seminole 

County. The sequence of Des Moines beds within the county 

is approximately 350 teet thick. 

The entire Des j·~oines ser1 s is 2 • 500 to J , 000 teet 

thick and in the subsurface rests unconf'ormably on Atoka 

rocka . The upper contact, at the ba . ot the Seminole tor

mation, does not show any convinci~ evidence or unconform

ity within the county. 

iirst r cc: • A. Taff, 19 1. 

. .. enclato'": J . A. Tarp, 1901. 

'~ l c ~ lity : 
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after which the fonnation was named , is about seven miles 

from the nearest outcrop or the formation . 

Original description : Ta££ (1901 ) first described 

the Wewoka formation as follows : 

Above the Wetumka ahale there is a succession ot 
massive and , for the most part, triable sandstones and 
shales. seven in number. in alternating beds 40 to 1)0 
feet thick. These beds together are about 700 feet 
thick and are named the Wewoka formation, trom the town 
ot the same name in the Wewoka quadrangle to the north . 
The separate massive beds composing the formation are 
or sufficient thickness to be mapped, but on account of 
the obscurity of the contact lines! due to the triable I 
nature of the beds , i t is not poss ble to accurately 
distinguish them. 

The lowest or the rour sandstone divisions or the I 
Wewoka formation is thinner, though generally harder, 
than the succeeding ones . At its base there are local 
indurated beds of sandy chert conglomerate . These con
glomerates are moat prominent near the western border o~ 
the quadrangle where they form blutts facintr Boggy Cree.: 
valley. This group of sandstones and conglomerates be• 
comes thinner eastward and northward , so that its out
crop ia hardly perceptible on the border or the Canadian 
River valley. 

Above this sandstone and conglomerate there is fos
siliterous triable blue clay shales tor 120 teetL ending 
locally in thin white toaailiterous limestone . Tnis 
shale is expoaed in many deep gulches bordering the Can• 
adian River on the south, and outcrops in the rolling 
prairie land between Allen and Leader. · Especially good 
exposures may be seen in the deep ravines in the -. E. 
1 ot Sec. 2), T. ; ., • E., where abundant fossil 
shells weather out free and occur in calcareous clay 
concretions . 

The succeedi sandstone member is about 110 f ,t 
thick. It caps t ' e hi~h land near tl western bor rot 
the quadrangle , south ot the Canadian River and forms 
high blutta surmounting the escarpments, facing eastward 
upon the north side 0£ the river . Its beds are 1 t SSive 
and triablet breaking down readily into loose sand and 
weathering 1nto rounded ledges . 

Above this sandstone and near the middle ot the 
tormation, there is a so.ft fossiliferous blue clay shale 
nearly 130 teet thick. This shale is remarkable tor the 
abundant and perfectly preserved fossil shells which it 

1 001~ai is . _t-s full aaa-t-i -e -:is expoaed on ·the- ·• 1tiph!s -



and Choctaw Railroad , 2 miles north or the mouth of 
Little River. Above this thick shale there is a sand
stone 60 teet thick, which is succeeded by 45 feet or 
shale . tlext above comes the highest sandstone member 
ot the formation , which is estimated to be about 100 
feet in thickness . The uppermost beds or this sandstone 
are ahaly and culminate in a shelly sandy limestone . 
The uppermost strata ot the Wewoka tonnat ion are con
cealed for the most part in the valley of Lit tle r:! ver , 
across the northwest corner of the quadrangle . 

On account of the triable nature or the sandstone , 
tine loose sand derived trom it is spread over the whole 
surface ot the formation north ot the Canadian River , a~ 
well as over the western parts of its outcrop south or 
that stream. The soil is a loose sandy loam and the 
country is covered by heavy forest . 

other descriptions: .~rgan (1924 ) studied the o• 

ka fonnation farther west , where he tound it to be as follof' : 

Several sections measured in the Stonewall qu dran• 
gle ahow a total average thickness ot 400 feet tor the 
Wewoka. The top and bottom or the formation are marked 
by definite sandstone ledges that were mapped without 
difticulty. The basal sandstone• as well as several 
other m mbers , locally grades into chert conglomerate . 
The most extensive development or such conglomerate in 
the basal member ot the formation occurs at the top of 
the escarpment in the northern part or Sr-c . 18• T. J ., 
R. 7 E. A little over a mile northeastward a thick 
chert· conglomerate also caps the high point that pro
jects southward from section ~ ' into the northern part or section 9. Thi• deposit represents a local develop
ment in what ia normally a sandstone that occurs about 
90 teet above the bot'tom >£ the formation . rany other 
sandstones in the tormati also carry small quantities 
ot chert conglomerate , but ·. tar the greatest develop
ment ot this type ot elastic material is in the two mem
bers that occur at the bas~ and approximately 90 feet 
above the base er the ro~.4tion , respectively. 

In the upper part ot the rormaticn there are s veral 
very characteristic beds . ~ which there is a thin 
limestone that is rich in speci of • ar 
the center or the formation in Sec . ; , • 4 N., R. ··, 
sever l cross-bedded sandstoneJ were observed. 

The top ot the sa stone t · , which •. ks the top O-
the formation , locally ·-· -:s 5 i · stone . This de-
ve . t is quite common tron t 1 southwest rn ~· of 
.. . 4 • , R. 7 E. , northeastward to · ~ ot ~ . ..u· "• 
rangle . '" the vieinity -of- -.:tha. fault i.n the_ northern 



. iiat't or -rr-. J :-~ ., R. 6 E. • no limo was ouservoa at , 1e 
top ot th~s bed, but southward, beyond the fault , it 
again appears . A limestone also occurs at the top 
the sandstone which is thought to represent the top ot 
the Wewoka in the Franks graben. 

In the ·northern part of T. 3 .• , R. 6 E., limestone 
conglomerates are •ui~e common in the upper part of the 
Wewoka formation . That these conglomerates were derive4 
from the Arbuekle .. itountains 13 indicated by the contained 
fragments, many or which closely resemble the Hunton and 
Viola limestones . 

Just east ot the center ot Sec. 32, T. 5 .T., • 8 E., 
southwest ot Allen and beyond the limits of the Stone• 
wall quadrangle there is a conglomerate that is very 
unusual. It dif ters from the sediments below the Pon
totoc terrane in that it carries pebbles ot igneous 
material . The bed could be traced tor only a few hun
dred yards . The igneous material contained is darker 
and more tine-grained than the average arkosic material 
which is so common in the Pontotoc l d· l it seems im
probable that the two were derived from the same source . 
The nature of the igneous material in the Pontotoc strata 
and the fossiliferous limestone fragments associated 
with it clearly indicates that it was derived £rom the 
Arbuckle Mountains . The source of the igneous pebbles 
in the Wewoka occurrence. however, is unknown. The peb
bles are mostly small and well rounded and .~y have been 
brought in from a distant region. 

Ries (1951) m«PJ>9d the Wewoka formation in Okfuskee 

County . ' is description follows : 

The Wewoka formation consists of a suce ssion of 
thick shales with £riable sandst nes and a few local 
limestones . In all, 17 units were mapped , 13 which 
were trace·· across the entire county. Generally speak
ing, these 17 units may be round out- c op 1 in four 
distinct escarpments . • • • 

The uppermost Wewoka sandstone is · nost massive 
ot all the Wewoka sandstones and ca~ be traced across 
the entire county. The sandstone is aott, triablel 
fine-a i . , and reddish- brown in color. It is ~~ £eet 
thick in the southeastern part o Sec . 27, • 11 ., • 
10 E. The sandstone thine north• r4 •••• 

The Wewoka formation has a c> p site thickness ra .
ing trom 7 0 teet in the southern part of the county to 
730 feet along th northern l • 

Weaver (1952) eX.:"?"ined the Wewoka !orrn~tio~ in J-Iu.:hes 
~- J 
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County . e wrote the following de~cription : 

In Hughes County t hn ~· ew k fo 13.tion c 
four rr.assive to t h i n- he d ·d sandstone ur its "ith thic , 
interbedded and i.tertone:uing shales . The av .r ge 
thickness of the forff ·tion is ?J feet . Thouch these 
sandstone units i .. ny be trac ... d co . plet e ly acroos the 
county, many ot the indi vi ual sandstone b<LS in ac 1 
unit are discontinuous, of'ten .:.ntertoneui.u. ;·Tith the 
overlying or underlying shale zones. 1ypically tho base 
of each sandstone unit appears to be continuous along 
its outcrop. fowever, closer examination shows that 
often the lower sandstone units wedge out northward and 
that the overlying bed immediately thickens and replaces 
it in the same approximate horizon. • • • 

South ot Atwood in the southeast corner of sec . 34, 
T. 6 . , R. 9 E. , a heavy chert conglomerate occurs in 
the lower sandstone unit . The chert gravels average I 
one•tourth inch in diameter and are sub-rounded. The 
largest chert fragments round were slightly more than 
one•halt inch in their longest dimensions . Coarse to 
tine-grained sandstone and silty, gray-brown clay served 
as the matrix. • • • 

The uppermost Sandstone unit 0£ the Wewoka formation 
supports a high scarp which trends northeastward across 
the county just east of Spaulding and .Ioldenville and 
west of Yeager. The sandstone averages 60 feet in thick
ness and varies little from south to north across the 
county. It is usually massive but may be medium to 
thin•bedded near ite lower and upper boundaries . It is 
medium to very rine-grained, light brown, and contains 
numerous argillaceous siltstone lenses at irregular in
tervals . A highly-leached , red- brown, sandy limestone 
about two feet thick occurs near the top or the sand
stone unit in sec . 15 , T. 9 ' • • R. 9 E., and is exposed 
in a roadcut 500 feet east or the southwest corner of 
that section. Other thir limestones occur irre · - ly 
at or just above the top of this upper sandstone, and 
the question often arose as to whether some ot these 
limestones should be included in the Wewoka formation 
or the overlying oldenville formation . 

A dense, blue- gray, fossiliferous 11 . stone occurs 
just above the uppermost sandstone of the Wewoka 100 
teet east of the southwest corner of sec . 29 , T. . ., 
R. 9 E. This limestone is believed to be equivalent t 
the limestone that is e~ v immediately west of Iolden-
ville in a roadcut in the extreme southeast corner or 
sec . 1) T. 7 ., R. E E. The latter 11 stone is 
traceable to the south and is definitely in the lower 
p ·- t r the '1old nv111c fo!Tlnt ... on . 
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Distribution: In Seminole County, the- Wewoka- f-orma

tion crops out in the southeast corner in a strip about five 

miles long (north and outh) and a mile wide . Throughout 

much ot its extent it is masked by floodpl in and terrace 

deposits . Actual exposures total somewhat less than two 

square miles . 

Outside or the county, the fonnation extends in a 

broad belt from the Ahloso fault , southeast or Ada , north

eastward to the Arkansas River in Tulsa County. Southwest 

ot the A.hloso fault, a thin band of uppermost Wewoka is ex

posed tor more than three miles . It also crops out in the 

Franks graben, south ot Ada · ({organ , 1924) . 

Character and thickness: Only two members are pre

sent within the county, the No . ~ sandstone (which here 

marks the top or the ronnation), and the shale immediately 

beneath it . cause two thirds , or more , of the outcrop 

area is masked by terrace 1aterials, correlation or indivi

dual beds, or even detailed measurements , are extremely dit• 

ticult . Where the • 4 sandstone is well exposed, it is 

composed ot shales interbedded wit' thin layers or laminae 

of siltstone or very fine se.ndsto,1e . The colors of the sand

stones include brown, butt and tan. The interbedded shales , 

as well as the thick underlyin shales, are commonly green 

when fresh . 

~cause ot its development as many thin beds, the 



o. ~ sandstone does not provide sharp topo. ~aphic reli t . 

Nevertheless , because of its overall thickness (the entire 

zone varies up to about 60 feet thick ), it supports a high 

and fairly distinctive cuesta. The continuity ot this fea

ture is impaired , however, by strong faulting , plus the work 
/ 

ot Little River , Canadian River and several tributaries to 

each. 

The siltstones near the top of the No . 4 sandstone 

are commonly greenish and limy . Fossil collections were 

made from this part of the member. Thin limestone lenses~ 

or relatively local extent , occur near the top of the No . 4 

sandstone , and in the overlying l'Ioldenville shale . 

Stratigraphic relations : The base of the Wewoka 

formation is not exposed in Seminole County. In Hughes Coun

ty , to the east , it is conformable above the Wetumka shale . 

The upper contact is exposed, in Seminole County, £or a dis

tance 0£ perhaps less than one mile . In this distance , 

there is no evidence for anythi 1 but a conformable relation

ship. 

Paleontolo • • Girty {1915) described a r· ur .... 

the fauna of the Wewoka formation . or an (1 24) list 107 

species from the ewoka formation i the Stonewall quadrangle . 

Ries (1951) listed lOJ species from the Wewoka ot Okfuskee 

County , and Weaver (1952) identified. 95 species from ugh ;s 
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County . 

Only 17 species were collect ·G from the small out

crop of Wewoka in Seminole County. Of these , most were col

lected from the shale immediately below the Jo . 4 sandstone . 

(See Table III for the fauna of the Wewoka £on.nation.) 

Age and correlation: Southward , the Wewoka forma

tion is continuous until it is cut out by faulting, south or 
Ada. No equivalents are known immediately beyond the faults . 

Northward, the Wewoka formation has been traced to 

the Arkansas River , beyond which its equivalents are (from 

bottom to top) the Labette ehale, the Oologah' formation, 

the Nowata shale and the Lenapah limestone (Oakes , 1952) . 

Wewoka equivalents in the Ardmore basin include 

those Deese formation beds between the Rocky Point and Will

iams members , and perhaps those between the Williams and 

~atsy membera (Alexander, 1952). The former interval is 

about 900 feet , the latter about 250. These two int rvals 

do not include the uppermost 600 feet of Deese , which 1 . 

this report is considered as equivalent to e .oldenville 

£ormation. 

Onl7 the toldenville formation, within th D ~ s oin s 

series , overlies Wewoka. 

noldenville fopn&tion . 

First references J . A. 1aff, l / • 



TABLE III 

FAUNULES OF THE WEWOKA FORMATIOi 

Ineertae sedis 
Conularia cru.stu!a White 

Bryosoa 

Brachiopoda 
Chonetes granulifer Owen 
Chonotinella cf. flemingi (Norwood & 
Pratten) 
Cleiothyridina orbicularis (MeChesney) 
Co;.1posit§ subtilita (l!all) 
Cryrithvris planoconvexg (Shumard) 
Derbyia cnissa L ~eek & ~Iayden. ) 
Dictyoclostus ameyigapug Dunbar & Condr 
D, portlockianus Norwood & Pratten) 
.~epsPirifer dunbari King 
:rudirostra ro on an i (Marcou) 
, :ar;~inifera splcndens \To ood &. Pratten) 
i :esolobus mesolobus var. decTpiena (Girty) 
.fl· rneso;J.obus var. !~=s Girty ) 
E• mesolobus var. Dunbar & Condra 

Ga ;tro;>oda 
~G~.K&.:~WMWIM!=-i grayyiJ.lense (Norwood . 

Cephalopoda 
L§S.Wlia1t~;!.2SUU::IA knoxense ( icChesney ) 

Nomenclator: J , A. Tarr, 1901. 

Localities: 
3023 3042 J04J 

x 

x 

x x x 
x x 

x x x 
x 

x x 
x x x 
x x x 

x 
x x x 

x 
x 

x x x 
x 

x x 

x 

x 

x 

Type locality: Holdenville , in iughea County, Okla-

homa. 

Original description: Tat£ (1901) described the 
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Holdenville formation from outcrops in the Coalgate quad-

rangle : 

This shale , 250 feet in thickness , rests upon the 
Wewoka formation! and its crop in this quadrangle is 
limited to a ama l triangular area in the northwestern 
corner. The surface ot the formation becomes broader 
northward in the more level country around Holdenville , 
3 miles north of the border ot the quadrangle . 

The formation is composed o! friable blue clay shale , 
with local thin beds ot shelly limestone and shaly cal
careous sandstone in the upper part . The sandstone 
ledges outcrop in terraces around the 1slopes of hills 
bordering the north side of Little River. The thin lime
stone occurs about 35 feet below the top ot the forma
tion, and its outcrop is usually covered by the sand
stone and conglomerate debris from the overlying forma
tion. In its usual exposure l to 2 teet only or shaly 
limestone may be seen . At other places a bed or shell 
breccia loosely cemented is foundLrepreaenting the thin 
hard plates of the shelly rock. Tlle shales are rarely 
exposed. The smooth grass-covered prairie soil , however, 
even in the steep slopes , bears evidence or the friable 
shale beneath. 

Other descriptions: Morgan ( 1924) examined the more 

extensive Holdenville outcrops in the Stonewall quadrangle , 

and named two members: 

The Holdenville formation consists largely of shale , 
but also contains numerous sandstone beds and two map
pable limestone members . Some of the sandstones locally 
develop into massive chert conglomerates that are litho
logically identical with the conglomerate at the base ot 
the Seminole in the type area.of that formation . 

In the northeastern part of the quadrangle the Iol
denville is approximately 235 feet thick. It thins 
southward, however, and at its southern extremity , where 
it is overlapped by the Seminole . does not exceed 100 
f'eet . 

SAS.AKWA LIMESTONE . L .. IDER 
The upper of tl1e two limestones occurs .3; feet below 

the top ot the formation . Its outcrop passes through . 
the town or Sasakwa and .the member is named after that 
town. • • • Southwestward from the crossing on the Can
adian River the member can be traced without much diffi
culty to the southern part or sec . 9, T. J . , ~ · 6 E., 
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at which place it grades into a limey shale and from 
there westward was not identified with certainty. The 
thickness ot this bed is quite variable . At the north
east corner or the quadrangle it is about two feet; just 
south of Sasakwa it is at least 15 feet , but from there 
southward gradually thins to a thickness of about one 
root . The latter average .thickness is maintained to the 
point at which the bed could no longer be mapped. The 
Sasakwa limestone is tossiliterous throughoutt but car
ries i t s largest fauna in the northern part or the quad
rangle . 

HOMER LD-1ESTONE tl~MBER 
This limestone lies below the Sasakwa limestone and 

ia also best developed in the nort·heastern part of the 
quadrangle . The bed shows a pronounced change from north 
to south, but at the toot ot the blurt in the south cen
tral part of sec . 25-, T. 4 N •• R. 6 E., the stratum 
showa a combination of the characteristics common to it , 
both to the north and south. This point is one-half 
mile west of iomer school and the name ot the school is 
therefore applied to the bed. 

In the northeastern part ot the quadrangle the Homer 
limestone is approximately three feet thick. It occurs 
70 feet below the Sasakwa limestone and there constitutes 
a reef ot Cijpgtetes. The color ot the limestone in this 
area is dark gray or almost black. The reef- like char
acter ot the stratum is maintained southward to the vi
cinity Of ·Homer school where the quantity of C~~@te§ 
begins to diminish and a tew specimens or Fypu____ ap
pear. In this locality the interval between t e Homer 
and the Sasakwa .embers has decreased to about 40 feet . 
• • • The limestone is never light in color, but with 
the advent ot the great numbers or Fu1yliga, toward the 
south , it becomes even darker than it s toward the 
north. The bed is well exposed in the little stream 
valley just south of the railroad crossing in the south
ern part 0£ sec . 10, T. 3 ., R. 6 E. • • • At the rail
road crossing just mentioned the interval between the 
Homer and Sasakwa limestones is only 17 teet . 

Between these two beds , throughout all the northern 
portion ot the Holdenville outcrop, there are a number 
of sandstones . One or several ot these quite o.f"ten de
velops into a massive chert conglomerate that sometimes 
attains a thickness or 30 feet . 

Ries (1951) described the Ioldenville as it occurs 

in Okfuskee County: 

The Holdenville formation consists ot a succession 
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ot shales, sandstones, and a few local limestones . Gen
erally speaking, the shales are very thick and the sand
stones are thin. The limestones vary up to 2 feet in 
thickness . 

The shales are yellowish-brown to grayish-green in 
color. At many places they contain small concretions . 
These shales carry a prolific fauna in places . 

The sandstones have an erratic nature . They thicken 
and thin in short distances and in many places , they 
are triable and poorly developed, making surface mapping 
dit£icult . 

The limestones are thin, fossiliferous , and on 
weathering, the surface becomes a yellow brown in color 
due to the high iron content •••• 

Two Holdenville sandstones were mapped acro·ss the 
county. The lowermost of these •• • lies 15 to 60 feet 
above the top ot the Wewoka formation . This variation 
is due to a thickening ot the underlying shale to the 
south. • • • This sandstone varies in thickness from 
2 feet to 12 teet . • • • 

The upper Holdenville sandstone is more unitonn in 
thickness and lateral extent . In the northern part ot 
the county this sandstone is well developed and forms 
large escarpments . In the southern portion, the sand
stone is more friable and therefore forms lower escarp
ments . • • • The sandstone varies from 3 to 12 teet in 
thickness. Generally speaking, this sandstone thickens 
southward . 

The thickness of the Holdenville formation varies 
from 2eo feet in the southern part or the county to 200 
feet in the extreme northern part . 

Weaver (1952) gave the following description of the 

Holdenville formation in Hughes County: 

Across most ot iughes County the Holdenville forma
tion consists of blue-gray, fossiliferous shale which is 
divided into upper and lower units by one or more sand
stone beds . The Homer and Sasakwa limestones which are 
well developed in the lower and upper parts or the forma
tion reapectiyely in Seminole County to the west thin 
rapidly northward after ente i . Hughes County and are 
absent north ot the vicinity ot Spaulding. The forma
tion has an average thickness or 250 teet across the 
county. 

The lower shale unit averfll 100 feet thick and con-
tains two limestones , the tomer, and an unnam~ lime• 
stone . The omer occurs 26 feet below the base o the 
middle sandstone unit in the northeast corner ot sec . 9, 
T. 6 N., R. E. There it is 2. 7 feet thick, massive, 
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blue-gray, coarsely crystalline and weathers into red
brown slabs . The Homer thins to less than 3 inches in 
the southeast corner ot the northwest corner of sec . 10, 
T. 6 ., R. g E., and could not be traced northward from 
this area. One mile north of Spaulding in the extreme 
southwest corner of sec . )5 T. 7 N., R. a E., a dense , 
medium•crystalline, fossiliferous limestone occurs 100 
feet belo~ the base or the middle sandstone unit and just 
above the upper sandstone unit of the Wewoka formation . 
Thia limestone does not resemble the Homer limestone to 
the aout.h. • • • • 

A sandstone lens occurs near the base ot the lower 
loldenville shale unit in the vicinity ot Holdenville . • 
• • This sandstone rises rapidly in the section north 
ot Holdenville and possibly merges with the lower sand
stone ot the middle Holdenville sandstone unit •••• 

The middle sandstone unit of the Holdenville is mas
sive to thin-bedded , often calcareous , and £orms a high 
scarp in t}H) south part or its outcrop across. the county . 
Irregularly occurring limestone lenses are common. It is 
about 59 feet thick in the area west of.Spaulding and 
contains a shale bed about 12 feet thick 8 feet below 
its top. To the north of Deep Creek this middle sand
stone splits_ into three sandstone bodies with two inter
vening sandy shale zones . • • • 

The upper aha.le unit is composed of eott gray, waxy, 
fossiliferous shales and averages 80 feet thick. It con
tains the Sasakwa limestone 35 feet below its top • • • 
about j miles south and west of Spaulding. 

The Sasakwa limestone is typically medium-crystalline , 
blue-gray and highly tossiliterous. Its average thick
ness in its limited outcrop ii'! ;ughee County is 0 . 7 toot . 
It weathers into thin slabs of yellow-gray color. 

Distribution: The Holdenville formation crops out 

in a strip about one mile wide in the southeast corner ot 

Seminole County. The formation underlies an area or about 

10 square miles, but over half 0£ it is masked by alluvium 

and stream terrace deposits . 

The southernmost outcrops 0£ the Holdenville occur 

southwest ot Ada, in Pontotoc County, where it ~s overlapped 

by the Seminole formation , and to the south or Ada, in the 
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Franks graben {.1organ , 1924) . To the northeast, the Holden• 

ville has been traced into Tulsa County, where it is trun

cated by the Seminole formation . North ot Tulaa County 

I oldenville outliers have been found . In Kans.as Holdenville 

remnants beneath the Seminole have been mapped as the Memo?'-! 

ial shale (Oakes, 195J) . 

Character and thickness: In Seminole County. the 

loldenville formation consists largely or three shale units , 

separated by two limestone members . The upper, the Sasakwa 

limestone , is light gray to chalky white , tine-grained , hard , 

and richly fossiliferous . Its weathered surface looks much 

like that of the Snomae limestone member 0£ the Ada formation , 

or the upper Belle City limestone . The Sasakwa member is )0 

or more feet below the top or the formation , and a few inches 

to about 15 feet thick. It is generally thin-bedded . 

The maximum thickness 0£ the Sasakwa may be tound in 

the southwest quarter 0£ sec . )6, T. 6 ., R. 7 E. ere the 

limestone is exposed in an abandoned quarry , in a railroad 

cut , and along hillsides and creek banks . The quarry is a 

well-known tossil-collecting sit • The - sakwa is also ex

posed in the village of that name, but trom here northward 

it thins rapidly. It caps an occasional hill, and is round 

plentifully in "float" along steep hillsides ov€ .. looking 

Little River and several or its tributaries . The bleached 

white limestone fragments in·the soil make the outcrop easy 



76 

to follow. In sec . 8, T. 6 N. , R. 8 E., the member. is lo

cally typical , locally darker and softer, furnishing an abun

dant supply of weathered-out fossils in gullies and road

side ditches . 

The lower member, the Homer, is a thin Cbaet2tes 

limestone with a black or dark gray color, or a dark brown 

sandy pelecypod•bearing limestone two to 10 teet thick. The 

Qh1etetes tacies occurs south or Little River, and south of 

the Canadian River where it is replaced by a Fusulina tacies . 

North of Little River , the Homer is a very dark , dirty brown 

sandy limestone up to 10 feet thick. Coarse aecondary cal

cite crystals make up much ot this tacies . Where the growth 

ot calcite has not been pronounced , light brown silt and 

sandstone stringers are found . The excellence ot fossil 

preservation also varies with the amount of secondary re

placement; where crystal growth has been great, fossil struc• 

ture is largely destroyed , but the general outlines can be 

seen on weathered surfaces . Although this pelecypod-bearing 

facies is commonly both massive and resistant,· it is expoeed 

well down on the face or the ioldenville cuesta, rather than 

at the top. 

The omer lies. 70 to 1)0 feet above ~ha base or the 

formation . 

oth limestone members thin northeastward into ughes 

County , where they vanish, the omer into a shale sectio1, 

and the Sasakwa against a coarse cnert conglomerate . In the 
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shale interval between the two limestones may be round local 

sandstone and chert conglomerate lenses . These reach a com

bined thickness , locally, ot 33 feet . Brown siltstones. 

light brown sandstones , and pockets or chert conglomerate 

occur in these lenses . The matrix tor the conglomerates is , 

occasionally, a dark hematite red . 

Southward tr~m Seminole County , as the interval be

tween the two limestone members decreases , the zone ot 

coarse elastic lenses thins and vanishes . Northeastward in 

Hughes County, the zone splits into three distinct sandstone 

ledges , the uppermost oF. which has been traced into Okfuskee 

County (Ries , 1951). The most ffi&ssive development , however, 

is in Seminole County and adjacent parts ot Hughes County. 

~ ere the sandstone lens, the overlying Sasakwa and under

lying I omer, support a cue st a having 200 to 250 feet ot 

relief. 

The shales are gray to green , and commonly barren ot 

.fossils . 

The true thickness ot the Holdenville is uncertain. 

In the Saeakwa area, Aorgan (1924) found about 235 feet . In 

Okfuskee County, Ries (1951) reported a thickness varying 

from 200 feet in the north to 280 feet 1n the south . His 

electric log cross section , how~~er, shows a scaled thick

ness ot 150 to 210 feet . In Hughes County, Weaver (1952) 

measured 240 to 2.50 feet or Holdenville , but shows 1 5 to 

200 feet on hie electric log cross section. The apparent 
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discrepancy between surface and subsurface values is roughly 

40 teet . 
Electric log studies in Seminole County yielded 

thicknesses , with a few exceptions , between 135 and 180 feet . 

Surface measurements in Seminole County are not reliable be

cause 0£ partial masking by terrace materials , and the pro

bable presence of a concealed fault system under the ter

races . A composite section , compiled trom several trag• 

mentary measured sections , ay be interpreted as giving a 

total thickness ot 260 feet or more . In no case can this 

figure be reduced appreciably below 210 feet . This latter 

value leaves an average discrepancy-or about 40 feet . 

It is possible that the present outcrop occurs along 

a line of marked eastward thickening in the HolJenville for

mation , perhaps partly as a result of pre-Seminole erosion. 

A careful study or ~easurements taken from organ, 

Weaver and the field notes compiled tor this report , .indi

cates chat the maximum southern thickness of the Holdenville 

occurs in ranges 5, 6 and 7 north, and that the formation 

thins , trom this area , both to the north and to the south 

(see Table IV ). Subsurface studies show that thinning also 

takes place in a westward direction. the northward thinning 

is replaced, in Okfuskee County, by thickening. The west

ward thinning is perhaps less than five feet per mile . The 

southward thinning is or the same order ot magnitude . In 

·the last mentioned instance , over nearly allot the outcrop, 
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TABLE IV 

CHANGES I THICKNESS Ir TIE OLDENVILLE FOIUUTIO 
Am I SOME OF ITS MEMBERS IN PONTOTOC, SEMINOLE 

A m WEST CENTRAL HUGHES COUNTIES 

(Seminole formation ) 

35 ' a 35' a 35' a 32 ' b 35 ' c ____ . aaaa1cwa....__. _____________ ...... ________________________ __ 

17' 
---t---_4!!:_ '_ - _42. '_ - - 'C'olrr1re-

70' 30 ' )J ' 60 ' elastics ........ ...- .... ..... .......... ---. ..... _.. ................... .__. ............... 
14 ' 26' 

______ iomer __________________________________________ ___ 

50' ? 

South and southwest 

120' 70'-1)0' 

bThis report . 

73' 

North and northeast 
0weaver, 1952 

this thinni. is by loss of section in the lower and middle 

thirds or the formation; the Sasakwa member stays at a rela

ti vel7 constant interval below the top or the formation, 

and little or no section is lost from above until the last 

mile or t wo ot exposure . 

Stratigraphic relations: Both upper and lower con

tacts are exposed tor only short distances in Seminole 

County. The lower contact seems to be entirely contornable . 

The upper contact , however, may be one ot uncontorm-
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ity. In the northeast part of sec . , T. 6 ., R. E., in 

County, a coarse chert conglomerate lens extends abou 

30 feet up into the overlying Seminole formation , and 50 or 

more feet down into the ioldenville . The Sasakwa limestone 
.. 

~ nber disappears , northward. , at about the southern limit ot 

this lens . It is possible that the Sasakwa here abuts 

· ist a : nole formation channel which was later tilled 

wi"".h chert pebbles and sand. 

In Pontotoc county, the Holdenville is truncated 

abruptly by tl·e Seminole formation . In northern Oklahoma 

· southern Kansas , oldenville (i . e ., emorial) hal 

liers · re preserved beneath the Seminole formation. 

Elsewhere , however, the two formations seem to be 

o :·ormable . Ries (1951) , in Okfuskee County, and Weaver 

(l,52) , in lughes County, report no specific evidence for 

1• o onn.ity. 

Paleontology: .organ (1924) listed ,,7 species from 

the lolden :i lle formation. Ries (19.51) identified spe-

cies , and Weaver (1952) 7 species . Fi.tty-seven speci s 

collected from the toldenville outcrop described in 

thi ..i report . t these were 0 11tained ro the Sasakwa 

1 st e , and rest ly _ o . local tosaili-

us pockets within the loldenville shales . The omer 

Stone m· r is -I.. • siliterOUS I but L:i08t Of . pecime 5 

a un~ c nizable pelecypoda . ( ~ able , ~or the iauna 
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ot the Sasakwa member, and Table VI tor the fauna of the 

oldenville ahales . ) 

A e and correlation: The . -ldenville shale is con

tinuous northeastward into Tulsa County, where it is trun

cated by the overlying Seminole formation. Jeyond Tulsa 

County , ,oldenville shale remnants are found below the Semi

nole . In Kansas remnants or Holdenville have been mapped as 

· temori.al shale (Oakes , 195.3) . 

South or Ada, the oldenville is overlapped by the 

Seminole formation on the west side ot the Lawrence uplitt , 

and occurs in an isolated outcrop in the Franks graben ( lor-

n, 1924) . ' known equivalents are found farther south 

oL - lunton Arch or in the Arbuckle Mountains . 

In the Ard.more basin, the uppermost 600 feet in the 

ese formation are considered to correlative with the 

oldenville torr. ,ion (Alexander , 1952) . An additional in

terval ot 250 feet , here tentatively assigned to Wewoka 

t , ~ay actually have been deposited contemporaneously 

with part ot tl loldenvill • The Natay lin stone marks 

the base ot the upper unit o! 0 t~ et , and the Williams 

marks the base or the 250-toot unit . 

The Iolder ... ville is the youngest tormatio within the 

Des . o_ o s ries . 

saouri Seri . s 

The liasouri ri s is repres in S 'nole 
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TABLE 

FA r WLES OF T E SASAKWA MEMBER OF THE OLDENVILL~ FORMATIO 

Coelentera ·. a 
Astrodiscus sp. 
Lophophyliid; un~ b1drnm Jeffords 
1· cf. spiuosurr, Jeffords 
L. wetmkanu... Jeffords 

I certae aedis 
Cony).aria s;ry.stula White 

- ri zoa 
AuloJ?2r1 prosseri · e 
folv~ora sp. 
Bboii}opor1 lepidodendroiges 

chio '"'~-· 
CiAO:.tetes p;ranulifer Owe 
Clionetiuel.la flerd~1ld ( · .rwood Pratten) 
Cloiotilyridina orbicularis ( :Chesney} 
Co .. posjj~,a subtj_lita ( riall) 
Q. trilobata Dunbar Condra 
Crm i thy r,S.. s ',la.no onvexa (Sh ·. 
D~elasq4 Lovidens ·~a , ) 
1

1ust eJia .lli.Q.l:lli.Oni ( rcou) 
Jk"""esa'.'.'"da 119bi .. ,.,~ ens Owen 
Lindotro. ella patula Girt -) 

) 

LiSQOChonetcs /einitziai ... US ..... senilis 
Jun ,. .... Condra 

. -<-:c1 . .:.nifera • 
2.:• r.:uricat:i.no. Dur .. J Cond 
L• nple·.~d.ens ( orw Prat ~ en) 
:,:. v-1aba!-lte sis ( rwood t 1 

.• esolo')t.s , .. osolobi,..i.s ar. 
-: •.• OtjO~O b .. S liodC1;:'.,~ . 
.. oosp1r1f~r iunbar:i ¥,. ;... 
P:i.dcodothvris ,_e::.,pl&xa ( ~:.. ; s 1 · ) 

.i· u.~ctoflpiri: .z.r kcnt.l.ch.icnsis (Sh ~ ) 
_0r;'..lli!e. inA 1rmata (Gi _, ) 
·,·:ollcrc..lla osagensis (Swa · 

Localities: 

x 

x 

x x 
x 

x 
x 
x 
x 

x x 
x 

x x 
x x 

x x 

x 

x 
x 

x 

x 

x 

x 

x 
x 

x x x 

x 

x x x 
x x 
x 
x 
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Pel cypoda 
Ast rte 1 concentrica Conrad 
:.1yalina s ocomi Sayre 
:·!uculopsis ventricosa (Hall) 
Septiwyal}.oo perattenu1ta (:. :ek . Hayden) 

Gastropoda 
Gl1procingµlum grayvi*ltnse (Norwood 

· Pratte ) 
l1§ekoapitj. R!fS.CUf A cbO,tlKIPl11 Girty 
N'tig~p~~s remix White 
" leu otomaria" sp!ronema - ek ;r rthen 

C1phalopoda 
l~,~~e~ cf. = (Girty) tr11mnsft ( ·~cChesne. · ) 

·1obita 
P•~9mopyge paryula (Girty) 

Localities: 

x 

x 

x 

x 

x x 
x 
x 

x 
x 

x 

County by five formations; in ascend! order t es are : 

t i Seminole, .., Coffeyville, the llie Bly, e ell 

Ci -y n tie lilltop. The aeries thickens from bout 750 

t. 

th 

s u 

, the o hern rt of ,l c unty, to l,~o f et 1 

o hwestern corn r. m , ce tl c :: ess ·o 

l less t . · 11 1,00 _·eet . 

1C tor the unco or. ity a t e e .ust , 
t counties . unco l~oniity at to . 

s - ... however. s one o t' ~ two iajo erosio ... • 
tl 1 Paleozoic sect i Coun • 
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TABLE VI 

FAUNULES OF THE IOLDENVILLE SlALES 

Localities: 

Coelenterata 
Clcistopora sp. 
JiophophyllidiYm r:2i1t1nm ( icChesney) 
1· wewokanwtl Jet ords 
Stcreostylus • Relaeus Jeffords 

Ince · e sedis 
C9pulari1 Ql>!IMYll y ~te 

, ., l :.:.opoda 
Chonetes granulifet Owen 
c:1onetina sp. 
CJ.eiothyridina prj?icµlarif ( ~Chesney) 
Crurithy:ris nlp.noconvexa Shwnard) 
Jure§a:nia sc' . 
Lindstromella fatulg (Girty) 
::arginif era a :; n e:1 (Horwood. Prat en) 
~,:csolgbus .1ecolobus ~orwooa. Pratten) 

N 
0 
Q 

;.;. 1 •• csolobu;s var. lioder.:na Dunbar ... Condra x 

"' 0 s g 
C) C) 

x 
x 

x 

x 

x 

x 
x x 
x 

x 

: Joos )iri.fer dunbari .Kinz ,.. x 
Streptorlwnchus affinis i .y v 

cypo 
Astartells consentrifa Conrad 
:.ucul& ai1odo:-itoidcs .,,. ·. ) 
:.ugulnn~ bellistriata (Steve .;) ) 
·,: Jculo • .:nis ventricosu ( . 11) 

. ~"'O I . 
Eyphemites yittaty.s ( l; •• le o.J ) 

Glabrocingyji.pl grayyilltn@ft (~orwood 
·- t -- en) 

fbarkidonotus peroirtna~~· (C · ) 
Ire~s~f ra df p£es§a Cox 
w()r e a tabu~ta Conra 

i:.. , ......... o· 
i·.etacogeras sinuopµm Gi · y 

x 

x 
x 

x 

x 

rf 

cS 
m 

x 

x 

x 

x 

m 

x 

x 

x 

x 
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Localities: 
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!o ,ge o · _nate or st •ified su -
gula ~ · s _nkling of ua . >bles from 3 
inches in d ,er to small grains i a ce ient fine 
brown aid usually terruginous sand. The coarse conglom
e ~ te in the beds at the base is loosely c i.. ed and on 
weatlered surfaces breaks down into rounded bouldL~s and 
loose 4 vel . Forty to 50 feet from the base the con-

. glomerate 1 into brown sandstone which eontinues 
upward about 100 teet to the top of the formation . The 
Seminole formation crops in a rugged hilly country no~t- -
westward in the Seminole tion making rough timbered 
lands . 

Ot er descriptions: organ (1924) extended the Semi-

nole formation into the Stonewall Quadrangle , to the south-

The Seminole outcrop extends from the northeast cor
ner o the Stonewall quadrangle southwestward to the 
icinity or the town ot Fitzhugh in the north•central 
- ~ ·.. ot • N., R. " E. East and north of Fitzhugh the 

1 ~le is overlapped by the .Ada formation which nor
La.lly occurs about BOO eet higher in the section. • • • 

The preseno of Seminole strata in the Franke graben 
is not elea established. On the basis of evidence 
which indicat s. the outcrop there ot the underlying Hol-
envill · he overlying Francis formation , ·however, 

it se , - · .... ble that it is there represented in some 
part or t interval between . e upper 'ewoka and the 
lowe ~ Francie orm.at on . 

n 
Alt - r1 defined by aff the upper limit of .he Sem1-
was not pped by 
_ de£1n1 ion then, 

s a thic . s of "a' 

• • • • 
.e Seminole of the type area 

is na as · r ~ 
can e no - stion as t 

t" l~ O feet . Since no definite 
the top or the formation t1ere 

he o · ~ measurement and 
f1n1tion t n lite · 

ld west toi 
. 1e 50 oot chert· , that occurs at the o the 
. ype ct · , it was £our. that the ext , nort -
easte_ . ot th~ Sto wall q\ · .1gle is a. thi 
tone that is se - ra .ed ~- se O- the S 

i e al · 1 that area a s 150 4 

~ s - e"i rsis e· _ stone an in v s-
""'k f s t e , p ot t e S ino • 

· is is th 

~ S (1;; ) · - C ' S ·~ io 0 -
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kee County as .ollows : 

· e Seminole formation conta ns a succession or thick 
shales with sandstones , a conglomerate, and a thin loeal 
limestone . 

The Seminole conglomerate lies at the base or the 
Seminole formation, above 'A le '1oldenville formation . 
Ta is bed was traced across the entire county . It varies 
iri thickness from~ feet in Sec . ) ' , T. 11 N., R. 9 E. , 
to 21 f'eet in Sec . ) , T. lj i~ . , R. 10 E. In the south
ern part of the cou y , this unit consists mostly of a 
mediwr to coarse-grained yellowish- brown sandstone . In 
the southeastern corner of Sec . 3, T. 11 . , R. 10 E., 
there is an extremely abrupt ~ ;e . At this point , this 
bed is a coarse conglomerate wit. chert fragments as 
large as two inches in diameter . The conglomerate is 
about 17 feet thick at this point . The thickness ot the 
bed and the size or these chert particles becomes pro- · 
.... ssively smaller northward , and in Sec . 13, T. 10 N., 
~ . 10 E., no chert particles were observed and this unit 

~ consisted or a coarse to medium-grained sandstone. 
Overlying this basal Seminole member i s a yellowish

brown shale which is 50 to 0 feet thick. It is very 
fossili erous in places . 

Above this shale is bed or sandstone which was 
· ' ... . tl north- central part of Sec . 35 , T. 11 N., 

R • . E. , to about See . )) , T. 12 . • , R. 10 E. This sand-
stone ch. s lithology and becomes a sandy limestone in 
the area between the northeastern corner of Sec . 19, T. 
11. ·., R. 10 E. and Sec . I+, T. 11 .· . , R. 10 E. This 

er · s 1 to 5 feet thick , and is overlain by 30 to ~5 
o. yellow shale . 

Above this ahal·e is sandstone which has been traced 
- t southeast rn corne ot Sec . 3 T. 12 • , R. 10 

E. to t e northwestern corner or Sec . 3, T. 12 ., R. 
10 E. to the northwestern corner ot Sec . 3, T. 10 ., R. 

E. · South : this point tle sandstone is triable and 
poorly developed . It reappe~rs again in the south- cen-
ral part ot Sec . 20, • 10 ., ~ E., and extends to 

south- central of Sec . 31 • 10 ·. , R. 9 E. 
r ' e bove sandsto .. 1e _. s . rlal by 100 to 140 feet 

-~!sh-green to yello i ~ . -brown fossiliferous shale . 
area south o · Seo . 23, T. 11 ' ., R. 9 E., shale 

,J. ~ • to l Checkerboard l i. ~ stone, about 5 f _ t 
' c· ~ , and t , basal shale - ._) or tie Coffeyville 

a unt • 

. tion, about 12 feet ~hick, are pped wit this 
er. 

rer (L 52 ) .he S · lole formatiot in 

i s de cri i · follows : 
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The Seminole formation in Hughes County consists ot 
three conglomeratic sandstone units , each with an over
ly · sandy to silty gray shale . Each of the sandstone 
urits co ta · lS tine , gray-white chert flakes throughout 
~ts outcrops in t e county , but chert conglomerates are 
resent in · .e sandstones only south and west or the 

norther rt T. 7 • , R. - E. · This is tl. e approxi-
r te no · ern limit in ughes County ot the occurrence 

of coarse to tine chert conglo.merate·s so common farther 
to the south. . 

The _ormation averages JOO feet thick in i t s outcrop 
across _ ies County . 

The lower sandstone unit is about 49 feet thick , 
i Jssive, and highly congl~meratic in the center ot the 
south line of sec. J, T. . , R. E. The chert frag• 
ments compos · - the conglomerate are sub~rounded, gray
white to brown, and average one-fourth inch in diameter. 

~ents u. to two inches were found, however. To the 
north and sout _ o this immediate area tbe coarse sand5 
and gravel of the conglomerates grade to medium to tine.., 
gra~ned sandstone and siltstone. The oocurrence of the~e 
conglomerates is not continuous along the strike ot the 
bed , and the conglomerates are usually coarsest and 
t lickest in the middle part o their exposure in the 
sandstone unit with which ttey are associated . Nort of 
Dee Creek this lower sandstone unit splits into two 
... -- _tone bodies . A silty gray shale l,iverag;tng 30 feet 
in thicknes separates these .wo sandstones as they out
crop across the central pa.rt or T. 7 ., R. E. and the 
so theast ·. · ot T. ., R. E. The upper unit re-

s about 10 feet thick across this area, but the 
lower ur. · t - ins rapi · north ot ·the south half of sec . 
11 , ' • 7 • , R. E., . ere i . is feet thick and 
i. y co _ , ratic . In th ~ ea tern halt of sec . 2) , 

. , R. E., this lower s ndstone has thinned to , 
and is silty and thi · 1-bed_ ed . A.s interpreted \:>y 

th "s ter, Ass ndeton W' out immediately to 
le 1orth, a t e sandstone occupyi its position in 

s etion to t e nortl or Wewoka Creek is the overlyi 
sandstone uni • This s ndstone ave .. • e J 30 eet in 
thickness and is co inuous northward to Okfuskee County . 

· · A , · shale zo e ~~ · ich averages 80 feet in thic'c-
s overl~es t1is l~ r r sandsto e lit . 

~ ie overlyi 1 stone u t s si ve , highly con• 
eratic , _. .:;, S 20 re · t\1ick in its southern-

sure .:.n the coura y i e wes ern 1 of sec . 
l., R. E. It t. · cl- .s sli tly to the no 

a rn ·~-~or sec . 1 I • 7 . , R. E. an 
thins no war , ii pears to we out J.. iately 

o~ to be cut out by, t e u pe S • nol e a stone 
t e · · ci -~.l.ty o the western half o sec . 14., ' • 
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• , • E. Correlations are difficult 1r1 this area 
because oi t\e wide belt of alluvial a _ terrace deposits 
of Wewoka Creek. 

The upper sa1dstone unit of the Seminole is on~y 7 
'eet t~ick in the extreme nort1eastern part o_ T. N. , 

R. E., in eas~entral Seminole County. It thickens to 
the north as it passes into 1ughes County and is 13 feet 
thick in an exposure in the ce ter of the north line of 
sec . , ' . 7 N., R. E. lere the unit is 'l.in~bedded , 
fine - grained and contains thin sandy shale lenses . e 
sandstone reaches a maximum thickness of 60 feet in sec . 
3 · , T. 9 N., R. E. , where a 23 - toot silty shale zone 
occurs 7 feet above the base of the unit . 

As detin · by 1organ from its exposures to the south-
. west in southern Seminole and northern Pontotoc counties, 
t1e top 01 the Seminole formation is cons idered to be at 
the base o the DeNay limestone . This limestone occurs 
11 feet above the upper sandstone unit in the extreme 
northeastern.· part ot T. 6 1 • , R. E., in · east- central 
Seminole Count _ • Tnere the upper zone ot the Seminole 
formation consists ot ll fset or gray, sandy to silty 
shale . The De y was traced northeastward into the 
rorthweste ~ corner or sec . 20, T. 7 N. , R. E., fughe 
Coun • There it is approximately 22 feet above the 

. ·per sandstone unit or tA e Seminole - ormation . The De-
ay could not be ·. raced o this area , though Sarles 

"'lier :1ad mapp~d th limes ton ~nto the center of see . 
17. • 7 N., R. E. T e 1~, stone mapped by Sarles in 
this locality as "OeNay" ~· s a sandy limestone whic'1 is 
associated wit · to J oft e upper S J linole sandstone 
tnit . It is well below the 1orizon of the De ld 

l 9 S not res lei~ litholo ~ically . 
forth o. ~ e last occ1rrence o. t e DeNay lime tone , 

tle base or t lo - r san· 01 e of the overlyi Coffey
ville forn: ~ tio · was mappec as tle base o the Coffey
ville . T ~ us, all of the shal zone lying ' etween the 
top o the -apper S !nole sandstone unit ar_ · the base 
or t 1 lower Coffeyville s .stone urit is pped .orth• 

wit Se 1inj le o ti • This ·, zo _ ve 
"-s ; feet hick 1 1 s - c p across t e north . st 
rt ot • 7 . , • ~ . but thins northwa · is o 
ut 24 feet · i c - on th north county line •••• 

e S" - , • ol . · tion c ps out i 1 

a -·"t. 1 o t t 10 iles wi e ~n t sout st and eas"' c n..-

t 1 parts O-' Ser nole County . cause o n ea · - . t 0 r-

' 
out.ro 1a not contiruous it i 
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the county . '~he formation occurs over an area o about six 

square miles in the southeast - rt of the county , and over 

an area of four to ·1ve square miles east and southeast or 
woka . For a 1stance of n10 _ ~ than t ree miles betwe 

the ·r two areas , the outcrop is entirely within Hughes 

Coun .r , to the east . 

The southernmost appearance of the Seminole torr .. ti01 

is at the point of overlap by the Ada , about 10 ; les s 

, st ot the City of Ada (Morgan , 1924 ). From there the Ser ~ 

nole can be trac· d northward into Kansas (Oakes , 1953) . An 

isolated outcrop ot SemL1ole i s round 1 the Franks · _ ben 

i Pontotoc County ( . rgan , 1924 ). 

Characte. · and thickness : In Seminole County, t le 

S·- .. -r nole ~ o ~ iation consists of six units--three sandstone 

three s conglo ·- rate lenses . In the southern 

o~ t e county, there are o _sistant l · s; east o 

, t e hes County 1 .e , t e are three, wit 

t sal .e ber 10 1,,;~ 1 r a .&. itt:.1 :! 0 two i'"' tinet sa. ·-

sto ,.... . h u 10 .. ( o . J ) sandst ie is , at a ew 1 c s , 

y llo . , l · ~Y and crinoidal , n tneretore sily mista ~n 

f .. t De ay i rot t e C·:. 'eJ :!.lle o tion al-ve (1 . J . , 

Sarl s , 1 . "' ) • Yello ., 111. ton le ses a.lao oc - _ i ·· tl e 

r e ole l ~l • 

I ral, t rs ·r .llow to 
' 

lo y ort _ , s · 1 f" o .. r · e sa 
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Figure ~ · he c1estas or 
inole to tio are clear-cut i t 
eastern o~ ~ i ole Courty . Jis 
picture t 1 ~ , looki . ort , · t e 
hillto in the center of sec . 3 · , ~ . . ' • E. ~ hest c sta- •t e one 
iddl or horizo - -1 1eld up e 

S ' nole l sa one . ' · the · · t , 
a1 • . below e la st clo id , · s 
a s i s e su po M; i l par tl 
H th olde i lle o 

h :. · t 1 ·izon 1 , 
cture are ·velo 

o . sa t • 
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shales are green to gray green , ands ~~~ fossiliferous . 

A few thick lenses of coarse chert conglomerate convey the 

" ssion that t ie rmation is coarser-grained than it 

actually ia . 

The Seminole formation thickens trom about 120 feet, 

wes ot Sasakwa, to a maximum ot 375 feet southeast or Wewo~ 
ka . From there it -= s northward to about 200 feet at the 

Ju s-Oktuskee county line ( .~ ver , 1952 ). Ries (1951) 

re ~rted 2~0 to 350 teet ot thickness in Okfuskee County . 

the middle part of T. 6 • , where Tarr, and later, :.or

an neasured the Seminole , it is indeed close to 150 teet 

thi • 
The lower (No . 1 ) sandstone , the middle ( qo . 2) sand

o , and the intervening shale com ~se a unit having a 

relati y itorm thickness 0 - 100 to 110 feet; or this , 

-bout O .eet is . the shale section. The upper ( io . 3) 

' sto truncate~ consecutively, 1_ southward , a ddle 

shale ( .. i . im thickness , 0 feet) , the o . 2 sandstone, and 

lf o ... the lo we shale . 

·bl of deten in t e t ic ess or the pe 

s e unit is com l cat - b) t e .11. ct t _. the overly! 

De~ r iber or t Cott ille ·o is ot e eryi ere J 

t ' e st -~ 1 . 0 ~ Ol is WO ... i 

an he coun s o. _. 
I e lo cal 1 e to 

·.o .. o ... ~ t h s_ no le 0 ~ ti is t t o_ th 

ti~ t:; sa ·· ,- on : \ De sto . Int• 11 . ~ t • 
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the exploratory suggestion , made by Oakes and Jewett (1943 ), 

that t' e Checkerboard to ion ... o the no :"t ay occupy t e 

sane stra i .1ic posi ·. ion' as the DeNay, this red _ finition 

has not been att ..;1.pted . ence the thickness of the upper 

shale unit changes abruptly at the point where the DeNay 

vanishes . The maximum thickness or this shale is 125 feet 

(T. 7 N.); the minimum, 11 feet (T. ~ N.). 

In addition to the truncation within the formation , 

the erratic behavior of the upper shale , the Seminole 

at its base , along the Seminole-Hughes county line , what 

appears to be a channel . This unit extends from about 50 

fe r ~ below, to about )0 feet above , the Seminole-Holdenville 

contact . It is likely the same basal member, "about 

~ a feet" thick, which led Taft to apply the term "conglomer

ate" to the o · ~ior . 

'fear Wewoka , this lowest resistant ! • b t J. ck ens 

locally and s·para es into two istinct l d s , one ot 

whic s -.... to s downwar a vanish i to t -1 e tolde ville 

shales 

1 S ;nole is , , a equence of alternating 

-stones n s lr a , with the ... t er .l. g up 1t 70 

0 section. .. i shale re > y - · ·en on !re sh 1 -

e a , c S ino..._ · County , 

coarse vlastics r yellow to brown , t 

d ·1 .Y , "" n to silt..sto • A' ~ 1 ce t y 
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cro s- .dded . Pal butt chert lakes are c n; lo-

cally t e hert particles are lar € e 

s . ec ally in lenses such a3 t~e e' nel 

to be pebbles, 

tio ed above . 

Perhaps the most spectacular charact ~1stic of the 

s_ inole formation is the develo e.t ot "contortions" within 

he sandstones (see Figs . 10, 11, 12 ). These also occur in 

t e Cotteyville , Nellie Bly, Vamoosa and Ada sandstones 

high r in the section. 

In each oase e dip or the bed does not vary appre-

ciably from the regional dip; the contortion is apparently 

Jt. ic-tlow phenomenon which took place prior to the 

t11~1ng ot the bed to its present dip of approximately one 

e ·~ · e . In many ot t :"") contortions , individual laminae or 

co rser layers stand vertically or are even overturned. 

~he radius of curvature of such f · tures is on the order ot 

a tew inches to a few feet . 

A ~ et o 

h follo _n 

0 ·~ " . s, -1 d o • o. Tho pson, educ ~ 

. son, 1 . 51) : 

ha - fo.a. ere locally en-
Sandsto o. · , 1 _~ns 

. o ext - '~· .i. or a · 
, - e of t - ,... Fron 
.. .:. i .. 1. 

·O t 

.c 
o ticro ... s , 

abo , . 
the Crinkl 

1 yo 
c-



95 

~ 1 • . ch- ype "contortion" 
in the basal Ada sandstone, northwest quar
er of the north aat quarter o sec . 14, • 

7 • , R. E. 



/ 

11. Close-u of beach-t 
"co io " i the sal Ada sandstone, 

we we or t e rt s 1ua er 
ot sec . 14, T. t ~ ., R. E. 
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12. c - t . "con o~ 4 on" 
stone a' ce -

.. • 7 • , • E. . e 
sit , ear the c l e 

est , on t1e -loor of 
one or the folds wit i tl 1e 

ne . 
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nd the author, Cluck Igl - - rt , er . direct~on , 
reached t conclusio that nearly all of the structure 
i s develo as a . ul Ol , · 1or s1 · i.... ...l t _ · ri

ry dip of sedin:ents slippery enough to pern :.t such. 
sliding early i the ~ history . , a · ... .:.._4 l es you sent 

e a pear to be in the same general category •••• 
I did ' t intend to convey the idea that contorted 

structures are limited to ~ each sands; I merely wanted 
to call your atte tion to the tact ..,_1 t I ound ome in 
eands which later were diagnosed as beach sands . Actu
ally , I ... \,, .. ink most of the structures I ' ·ve seen are in 
limestones or siltstones . 

This writer has worked on the Lykins formation , in 

Colorado , during two field seasons . In addition to the in

traformational breccia round in the crinkled members there , 

the contortions did not seem to be developed to the same 

extent as those found in Seminole County . The pictures 

sent to Thompson (see Figs . 10, 11, 12 ) may not be represen

tative , however, inasmuch as the best contortions are devel .... 

oped 1 unifo -~u l 1·-c nted sandstones , hence show no ~i s 

due to differential weatherin , and do not photograph well . 

The appearance or the crinkled ers ot the Lyki s sug-

ests eli · plus some ckling; the i vol _ convolutions 

in the S ole ro 1ation andstones are ore nearly tie re-

sult , so urnir. process . 

o "crinkl " p and "cont 0 " i . 

exte · siv • 

o accou 

l<l d uUene 1 1 1 . ) 1 

. e ,. ..... s n u s d 

ar 1 di y cu nts ( t nd 

l iz io (Shrock , 1 + ), su' -

ous -._w. p o. g: i 1 ~ (Pe ~ . ... j ' ,. , 191+ ) ' -r or I rounde 

ce' e .... s ( Pett~joh , 191+ 



e wit . li 1 , ) . 
en vi ot e er se ... i d s p s 

t _ -r - ... ue I 1 1) I del -11 t i o 0.1. 

sy1 s (Pett I l I ) , 0 . 1/ I l,,50) I "clino' 

i, 1951), ot ers (1. •I ial soil ) . 
The contortions i A t e - -Ve bove- io 

re assi to ·an o ch or oft- ar :. • 

This s s on several cons id tio1s . iret, t 

siz involved is eor. i t} i sand to s.i.lt • 
s cond, _ny o.r contorted ones are I 

COl · O b ....... 1 overly! lower t lC ed , 
·e nt overla • Thir I cro s - bedd" d ri 

i are relative corr • I ~ I ,1ern shore, .u,.._ 

1 . seouri t I crossed SemiJ · le Count _. 

t • - S I and probab at no was than ten J,... 

mi es ista • tt , e con t 

with, or actually 
' 

c l r co 

lar · re ins . s i, h . 

rha , a ..&.eW 1 
' 

wa ro -

e 1 i ~. c. c 

~ t ro e • 

A- ro 1 c 

Alo ·s e 
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i io 
' 

tore t -tl - sho ... s ce 

so). - , 
i at ext tt • , t 

es - - y be-- e a ._.y I the u pE:r ( ~o • 

3) Seminole sar sto 
' 

cont . y- llo , 1 , 11 

whict can be mist~~en 0 t e De ~ • And, finally, i 

th- areas wh the lenses are -- s .t, coneidera t-

is also present, with outc·ops often is 1 ~e · on t 

slices only a tew hundr- eet ri ·· e. 

· To solve this problem, -!ea 

.le and Coff · ·11e tor .tions 

dozen places (see Pla VII) . 

interv s l ·~h _ 

re taken 

sults 

.. ore 

y 

De ay, vl en consi - e ·· . i1 rel 

Qc.•u~i:~- "' o , c _ ... bs st :., i_ in 

o "o lo Co ~ e ill ' 

ction towar -1 h I 

'isappear· y well l " I l 

l· s or~ s 1 .,0 s l \, e c • 

e bed lCh t.. 1 - (1 J) D. 

ac_tually r r the I 5 "O r 

jected De ·- ho 0 I 0 or /:" lo 

ill 
. . ttt sar. one, ab v tt u. 1 

sa ·t-n • 
t t • . ) , 

:..nol 

l o 1 ! s 

1 0 
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tlake sandstone , and the upper is butt siltstone and sand

stone . Both are locally sort , and occasionally difficult to 

trace . · The shale interval between them is 't- teet , thinnin~ 

westward to about 35 feet in one mile . The entire No . 1 

unit is here ·:) feet thick and is overlain by about 125 feet 

of shale . 

The No . 2 sandstone is yello.1 to brown , thin-bedded, 

tlaggy and silty; it is 10 feet thick. The overlying shale 

has a thickness varying trom 10 feet (sec. 15 , T. .., R. ~ 

E.) to 60 feet (sec . 34, T. ' ., ~. E. ). The No . 3 sand

stone is locally contorted , thin-bedded , cross- bedded , yellow 

to buff siltstone and tine sandstone , about 21 feet thick. 

The Seminole shales are gray-green . 

Strat· r 1phic relations: · Evidence tor an unconformity 

at the base of t l Seminole format·on has been c~ted above . 

The evidence rl. -hin Seminole County is not conclusive . 

Ries (1951) reeogniz' no unconformity in Okfuskee 

County . Although the present writer interprets a lens in 

ughes County ~s a channel at t e base of he Seminole , 'e -

ver (1952) aid not so interpret it . The best evidence is 

round sout o~ Ada and nort o. r>ulsa, · re ie le, .:nole 

overlaps the underlyi ,r roldenville n - Lenap· _o 'i .. t .... o -~ . 

The most obvious unconf"o it.; i tl e Se inol sec ~on 

in Seminole County is ~ow d at t e b .·e ,.) · t . e u~ r ( • . •) 

1v.stone , whic tru -i.cates 1or-"~ th, l h0 l O- t un ,er yir 
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01· • .ions o e format l.on . The . g e of ... ru .cation is about 

10 .. 11nut -, s . 

The upper contact poses a difficult probler ·• In Ok

tusk::e County , ttie Seminole is overlain by the Checkerboard 

limestone . In Seminole and Pontotoc counties , the overlying 

bed is the DeNay member of the Coffeyville formation . In 

iughes County, ·. upper contact is at the base o : a Coffey

ville sandstone which extends northward above the Checker

board and southward above the DeNay . From these relation

ships can be interred the idea that the DeNay-Checkerboard 

horizon has been truncated across Hughes County ; : ence there 

is an uncontormity pres•nt . Ries (1951 ), working in Okfus

kee County, described the Checkerboard as passing southward 

into a · :"' ick shale section, w1t'1 no evidence ot unconformity 

at the .cir 1t of disa. pears.nee . And in Seminole and I ~_,'1 es 

counties , tte De .n vanishes northward in the . .:..:-.dle of a 

shale sequt ce , wit no indicat~ o 1 o runca io • This 

writer woul refer to think ot th, t v :.natio of the De 1 -y 

.., ·1 ~e to non-dev sit io o . · leach · or both. If t ', Semi-

no_\; ~o"' . ti 1 1 · l i ite s ie "'ined y Taft (1901 ) c... 11d ~or• 

. n (1 7 •• 4) , the up1 .! co t_ct ..,. ppears to be conformable . 

Paleontology: n (1921.;- ) list> 19 speci s ... rom 

the Sec:i..nole to i • t i on i n t. · St 1ewall Ciu rc.<.n .le• ot t \ es-: , 

1 were describe ~ as " ra ,-. , n an s ix as "abundar: -' •" I · es 

( 19! ~1 ) reportc t . e Ser !nole f o:.." at ·. 01 . n Okfus.-. eo C ... unty 
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to be "very fossili~erous ." 1 is list contains 52 species. 

In H . -S .,. ,,1 1 ty, e'' .r (195 v) 1- 0Und 1+2 species. 

The Seminole formation ¥ield .J 13 species in Seminole 

Cour · y. One, an ichthyodorulite, 1as collected at Station 

)102 . The ot er 12, collected at Station 3032, are listed 

below: 

Coel n · ~ rata 
t:phoPbyllidium sp. 

; §pin2sum Jeffords 

Bryozoa 
Rh,gmbopora iepidodengroidgs ~ek 

lrachiopoda 
Crurith:trit. plcr:icconym (Sh _rd) 
liustedia rnormoni (Marcou) 
Lindst rcn.ella ;nat.pla (Girty) 
Linoproductu§ oklahomae Dunbar _. Condra 
1rccspirifer dunb@.ri King 

P-1 · ey ,.., 
A~or;nm;i 'fiermtnaJ,1 Hall 
N~\ll- anodontoigeg ( ~ ~ ek) 

Ga ··.tro -oda 
Gl@ltrqcipgulum grayvil;t..ense { forwood · Pratten) 

C ... i noi ·ea 
Col· mals and other tra · ... ~nts . 

Age and correlat~on: • , S · .. j_ ~le .formation extends 

continuously northwa " throt :J Tulsa County and the.· ce into 

Kansas . 1orth of Tulsa, the S -· i nole loses section froi t. 1 ~ 

01er a J of the ~o t Q 0 . , so t ~ t 01 y the 1. ' ... a ... 

b ·s -re l .~7 ). 

South of Ada, t e S! · ol is over p y +- he A ~ 

tio . nea · ·z 1- , ~ r ecur- n ar . sola~ do c p 
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i · in .e fra ~ 3 graben (Morgan, 1~24) . Se1 l nole fo tion 

equivalents in t e Ardmore basin incl ·e about 500 feet o 

!Oxbar b ds below the Crinervill ... I _ Jber (Al 1der • ..L 52) . 

The .) i nole 1- the lo ·· s , 2ation in e issr· -1 

s ries o~ ea c ntral Oklah· ·· .... . 

lraneip tormttios . 

-· irst reference : George iorgan , 1924. 

1clator: George Morgan, 1924. 

Type locali y: The town ot Francis , in northeastern 

Pontotoc County , and "all that portion of the outcrop which 

ext ds for distance or three iles north , and for a simi

lal' d lt l.! e south, of Canadian River" ( lorgan, 1924 ). 

~ .cis to ~tion is 0 on t"e Geologic Map 

0 • 0 l. ho. r ( li ... e , 192 ) - s en· ing northward across Semi-

nol C n y · O Okf'i skee County . ear the to;m of Oke

other ten .i..nology ' t 1 n e " c..: s" · ~ - rop .... , n 

e ~ ~ i,.; Bl~ ) is 

I · t ..: e cours _ - iel or . ' s (1951 ) 

(l:, ? ) I c. in t r· ra ~.:.. o . o"" t l· s re _, t , 

'\' es 1"' t Cc:..o. · , .:. -~. i '; r . 

by " ranc · " :. r:- , t1 "re fore , 

·. sc b. un e t e · s "Coff _] l e" " . . 1-

H - • l 
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Coffevvillt formation . 
F .. refe nc-: Sch·a ·r 

om e~ tors: Schrader an 

y locality: Near Coffeyville, Kans . 

Ori .·. n 1 escription: Sch de and Ia worth ( 190( ) 

gave the following original description : 

The 1e Coffeyville formation, after the town of 
Coffeyville, is here adopted tor the portion ot the geo
lor: c section included between he base -- the Drum and 
the top ot the Parsons {Lenapah). 

Other descriptions: Morgan (1924) did not subdivide 

the i.ancis formation according to the terminology here used, 

but his description ia sufficiently clear to permit quota

tio oA: t · at part whic. apolies to t' e Coffeyville: 

In t 1e type ··rea and northward the Francis formation 
a t 'ickness o~ £:00 feet . In the ~--1 cinity o:' Ada and 

southward o ly the lower part of the formation is ex-
, ~ sed, i_,l e upper part J ing overlapped · t Ada fo_ 
":.ion. 

At the ba ... e, but within the Fra·1cis fo .. ation, is 
De .. 11 estone I r, the lowest part or which 

.c:_,_rks t e top o ~ the , i. nole on · tion. Ab this 
lim~stone is an interval of about 30 feet that is repre
se .1t .· by dark blu .. bl· ek shales. These grade up-
~L ~ into sandstones which on the creek bluff northwest 

o Sasakwa. ,, ve a t ickness 0£ nearly 20 feet. ',his is 
tie s· · .·to e that outcrops in the railroa cut 1el 
, he · et in "';he nort ~. · st"rn .; ... · O- Francis n · is 
also correlate' with tr·e sandston~ 1 o in the road cut 
;, s~ north ot ~h bricl rJ t ~1 r cro· i near 

the southeast corner of A........ . Above t.1e sa.:.. sto. e ~~ .ber 
a series o tick, r ·1·~s c 1 careous 
lea . The ave .. , · ·., l . . ,k s o th .a ' ·-1 e f .-
. on i 2 0 · t . I· h., no · 1 . 

... it s sl.i .· ly ore ·, , .1 , is, 
it ser:: ~ to l sli · ::. . ss. 

surface o~ t· ~s · ·1t -C 
... t. ·e ... o, ·~- Go 
"ar.l o~ e to .. i 
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and they typically veloped around the wate tower 
t 11ere . Shales of this .. J.ber are utiliz·.. / he brick 
plant at Ada . As is clearly shown in th pit at the 
latter place 1 the lower ~ ~2 i "'t O.l the shale ie iuc ., rker 
and is r.iore calcareous t · _n t , _e uppe part . One o .... t . e 
most c · ucteristic features o_ the shale s · i es is t ' e 
abundant liuestone concretions which it contains . ' ese 
vary in size from less than an inch in diameter up ,· o s 
much as a oot . When freshly broken the central . ss 
consists of a dense1 dark blue limestone1 on weatheri , , 
however, the color becoffieS yello- or yeliowish- brown . 
r e concretio1s are often very fossiliferous . ot· er con
cretions collected from the shales were of the eone-in
co -. type . 

~organ ( 1921+ ) also described the DeNay . .ber i l greater 

d _.t il : 

nd 

From t e northeastern corner of the area, southwest
to a point several miles beyond Ada , this 1: · ·atone 

an intern . .:.ttent outcrop that was mapped without dL 
ficulty •••• 

In sec . 5 r . ~ ., R. 7 E., this 11 ~ stone is typi
cally developed on the side or an eastward tacir bluff . 
· name of the .1ember is after DeNay school that is lo

cated about one- fourth lile east of this point . 
~ e De , .... _ lir testone has . n average thickness o. a 

little re than one foot . In the region north o Ca -
a j River the bed is rather dense and breaks out 
elongated blocks . In the road about one- , lf mile east 
of Francis ~ ~ bed is sl~ Lly crinoidal . Crinoid st -· 
become re abundant in th stra ur toward the south~est 
and in the re · n south ~ it is often . st en-
tL <;ly Cv' n 0- t .se o·' (.,,. ' r, • I ~ J ~ northeastern 

~ ·t of T ~ ) • , .~ . ~ L• •, t j crino1 s become less · bun-
- and th 1 .:. . 0 1 e·; lops · ..i ~ · ~ ·.j. t ye _ r r co_o~ . 

- e latter c• -i racteristic .ust l p se with · sc ~ ·..., ion, 
noweveri because l re re L . · e area s ral · · 
this co or. 

Ries (l .... 51) d t h Co.1. f yv 11 Ok.1. ·e OU ·y , 

scri· it a "ollot ~: 

• 
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rr. .·hales car y a prolific · una in c a . . le ··"" 
stones ar well indurated . · ve ·y res.:.stant t e .. ~s: on • 

. : torr lo :p slo.. s and :1- ve tee escar .. 1 s . 
sandstones are en r · l • 1._o ~~s · - ro 1 i ~ color. 
t.ie basal Co =~ : i le ~ e lies d: rectly a~Gve t e 

leak .. •o. i · i-~stone . It v i es in t .. .:.c ': •ass l. 

to 20 f" • It is yello . ..i.. s -l>rO', 1. colo- an · is _·os
siliferous •••• South of Sec . 23, : . 11 ., • 9 b ., 
' ere the un erly-1 . Chec1

r
1 rboard li estone g c. des "'":ito 

sl ale , this . _s ..... ~ r ~ i fit 1 the .;; 11inole OL' . t ... on. 
Overly t .is shale is the basal Coffeyville ~ i -

stone . It is a well- indurated, 2 to 20 foot yellowish-
~) ~c sandsto 1 e . It was pped across the ent i ... cour.ty . 
'orth ~£ Sec . , ·1 . 12 ~, ., R. 10 E. , it is directly over
lain by the u_per Coffeyville sandstone . 3oth are ~ound 
1 a single escarpt u • Farthez· nort ' t J un:..t.e to -·orm 
a sin~le sandstone . South of Sec . , T. ~- ., R. 10 E., 
.. -. lower Co_"' eyville sandsto.1e forms long dip slopes, 
ar. · in Secs . 11, 12 , 13 , an ~. 11+ , T. 11 ., rt . 9 E. , the 
ip slope is o er 2 iles long. This sandstone contaifrs 

a ubiquitous L~nsptodyc~ye prattenianys fauna near ~ts 
; ._ e . . 

'r ...: rly .. t : .:. s lower Coi" .:'eyville sandstone is a yel
lowis1 - Jrown shale . This shale is extre11 ely i"ossilife.'·-
. in t 1 ' weste_ ·l ... ..., of Sec . 31, . • 12 • , . ~ . 10 E. 
It is ?, .~ ckest in t . southern part ot the count r .. ~ ere 
~ ' .:. s t 1 · ck . It becomes r; ogressi vely t.1:!. 1r1er 
no t.h l r d ti ially disappears i~ Sec . , T. 12 ., • 
10 -:I . 

r Coffeyville s~ndatone overlies t•i.e afore
l e . It is 10 to JO .eet thick . It ext 1ds 

-· c ... e sou : - cex ral ... of Sec . 3..1 , • 
• to Sec . , , • 12 .• , . • 10 • , . - - · t 

L ·r .~ i lle un~te to •o a s i 1 
o _e . 

A 13- ~ oo shale ove lies 
sandsto e . It is 

color. I s ov 
r · .. ' S · C • 3 I • • 12 

a o·re l "'in · 
or Sec . 3: I • • 

.; clu le 

1 ~ 0 

Vi l O ~ O 

Or 1 

y 

et o t 

t Co .. 

0 
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is expos in .y. As . . cross .1ost OJ. 
.:.ts ou crop , , e ~c tio consis-1 s two s , o e 
u ·ts 't' ';:.c o ... ~1y:.ng shales . T _,, ,l ~ ·.ic ~ ess o_· 
t o ·. L - • o is bOUL. 2 ~0 feet . I the ext ..... outh-
irestern o _ i s .... csure the coun y t '. De 
limestone -sent a1 . is ma -; d as t? _ bas "; t 
to · 1B.tior1 • It is a \.. ... ium- c ·ystall- e, £ossil1. rous 
limestone ,l' ch averages one oot thic'' i .~ts l~ 'ted 
exposure in es County . ~y.ically , it . r ~.ers into 
orange- brown sl- bs about e-'._t "- inches thick and .sent'"' 
ar i _. · lar surface where c:ri oi st J ~ and o.._h .-. fos-
sils stand out in bold relief •••• 

Tl1e lower sandstone unit o - the Coft l .' .:ll ve ~ :es 
3 feet thick across its outcrop in ·i1 ·lrs Co1 mty . 
is , however , widely variable fron one area to another. 
It is composed chiefly of fine - grained, thin-bed ed. 
11 -1,t brown friable sandstone beds , and to, ~s an easily 
traceable scarp across the northwestern ~~-·t or ... • 7 '., 
R. E. and the easter11 part of. T. 9 ~ ., • E.. • • • 

Above this lower sand.atone unit s a thick shal• zone 
which is but brie~ly expose· in~· e eastern hal- or 1 

• 

., ., R. E. There the shale is about 90 feet thic , 
· ~ray-brown , and contains numerous thin siltstone beds 
near its top an base . 

Only t , iddle and lower _ 'l s of t~ . S\ cc 1g 
Cot er~ lle sandstone are ex ·se ~1 es County . The 
lower 41 f'eet o"' this sandsto is exposed in the extreme 
northweste · 1 . ~ ot' the cot ·.J r ; re it is co1 pos · . o ... 
.a.'ine- ,_ .... ined to silty , · f'lt • roun sa 1 · - tone . A 
silty , ·ay shale zone l' _· , e t' ick occurs about 12 
.Leet .... bove the base or · , · ' i '.l the sou• least corner 
ofsec . ll , • .7 { ., R. E. iou ... sntin 

-~ es County! ... .:.es repo i t 10 over] vi 1 le zone 
J l Cof1 r-il e to ,e a out 135 .1 eat t ick. 

D~ 'r"~but::.on: 1 Cr r.o - ... - 11 o· t..:.o c t 

no, i- sout ":!.p, n -0 to t wo 

close to t _e e s bo ry ln J • 

ch t1tcro ,. : $ ,k y n t .. c 

OS t 0 C · ..... ek , Lit l i 0 1 , 
l ut ex u s re en lly 00 . on 0 1 1 t 

ui ot • 

Co yvill ot e. c· . ..... 
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( 192 ~ ) . t te · t ~t sout. wes o: Ad . , 

t ' A F .. ·Ci '" ic s 

h L'"e i e b 1."' Co Y' ill equi. · le Roe· s o..: 
,,of ... , apparently , ·o ·d in t1 F~ n 

C1 ct .. t.ickne i;,J : Tl e Co · _. ey r • e t o tio 

iTJ Sen i iol Co 1ty i s ade up o six lit.· .lo ic un ts : t 1e 

Del r 1: · ton i.er , a s . i dle ( ~o . 1 ) sa sto. 
' 

stale , a u :!pe ( ' • 2 ) 
' 

a td a shale . I t 

o ' t e co _ .t - e two s 

cie ~ly close to et r , locall ·r , l o > ist-4~ n tor o ie; 

(l 2.) e S.4 1 sat1 s· o1e ~ oe . 

Li e • O -· -il 0 e and c - -rt co l on ·i ra~ e l ses a, .. ..:o d 

t 0 er, a d occas'e. ally t1 e 

s1al • ' 't· lly • 

T e 0 atio. is ; l ie sou 

p rt . s 1 0 e u t · , 
t "' De e , n s "' . ' 

.. ut T~ I u . . 11 0 Ot i 1i 
" 

i c~ ·o e e t ic1 
• s 0 

r ~ s ."." W t • l Cl n ... 0 

t t l ct· n l til , 

b ~ nty , ...:o ~o ... 

0 • ':J i , 
o. 5_ 0 e. ~ t 

0 • r .h - 0 u r 

t c .. ,, r i t o • O "' UC 
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sane 1 rt r as the DeNay disappeared . The Checkerboard do s 

not , however , extend as :ar south as Seminole County . 

Thro·.· ·1out .. 1ost of its outcro .tit·.ir Seminole County 

t e Co_ .. :eyville formation is 'betwee.r: 150 and. 200 feet thick. 

The n: ~· ·ii. thickn ss obtained was 2)0 teet . 

As r1as the case with the Seminole £orrc.1tion, t e 

atter or thickness is complicated by the behavior o~ the 

DeNay member . Were this limestone and its overlyi r shale 

included in the Selliinole , the thickness of the entire Cof ~ey• 

ville IPlould be reduced by 20 to >5 feet in the soutt·ern 

of tie county . 

The DeNay member is one of the easiest beds to lo-

cate and identL'"y in the county . Its color ~:es it dis-

tinctive among tie nore continuous l · .1eston s , although 

several li estone lenses are also yellow. The :oier and
1 

Sas~kwa 11· estones below and the 1Llle City li estone above , 

to et 1er wit' the De .... ~ , :tor- (1 the sout ern part o t ·, e 

county ) a distinctive seque ce .. k~y lorizons , .r . whic 

ot r st.rat·. 4 .. aphic identi ~ic. t · ona are easily e . 

o~ 11 ny o t e De """· o tc ... o s re bot i t , ·cal n 

easily accessible . . est o .• : Sasak\ (secs . 34 a 35 , T. 

. , R. •; E. ) t ·e De r can be 'ound i roa i de itc s . ., 

several locatio s; ... t : s' howeve ·, o ly a ~ew inc s hie' , 

soft and crumbl ·:· . .. ror ie ~ south · t is la · e y 1as 

l level t+- rrace de , sits . :,·st o ... K.. t. (arc~ • 12 d J. - , 

T. 6 .• , R. 7 E. ) t i ch s la 
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county and _ i- -ate roads; again it is relatively so t , al

th r ~h eo. si ~ erably thicker than farther south . Perhaps 

the best De ~y exposures ay be found between the i l: way 

and the count r i · 1e i secs . 19 , JO · nd Jl , · • ,, • , R. E. 

J ere i varies in thickness up to . ive or six feet , has a 

typical color , is extremely hard , and yields a characteristic 

fauna which is difficult to collect-. On steep hillsides t e 

li .stone is responsible for a definite slope break; else-

,,' ere it is found as brownish ela';.,s scattered through the 

dee grass a ,ew feet from the actual li e or outcrop (see 

Fi .' • lJ ). In this area , the exposure i s not continuous be

cause of tLe rather complex syst .r or faults . 

Where hard and nore· t' an a iew inches thick , t~ ., 

re s sur_ace o. the Delay is ofte i a dull blue-gray; where 

so t c. t i 1, t et; ; cal l i ni te yellow color co tinues 

cor pletel- · t ,e ~ ed . 

e shale betwee t e De , y and ·· e id le ( Jo . l ) 

sandstone o · t 1e Co .... feyville is in ilar to ·-; e SF> · nole tor-

- tio shales alre .scri ' -:: · • In ' • • this shale is 

t e la ter f o · . tion. Frot t Y;.e i ~~le o' T. 7 
I 

l . ' h re the De y disappea.1."S , souU wa · , t .e shale interval 

om about 20 ~ · e ~ to i f 

e"" ... • 

'he · i 1 ( lo . l ) Co · ·: · _;_ 11 l d ~ s t pJ · ces 

fin· s siltsto ~ • Alt o ~ 1 ty~ ~ c ~ly 

.. u~r a.1d i 'll-·" ero - - n~~~~ac:1~n.' , i t ~ s eonm nly thi1 - !) ·d ed 

at 1 c . 
d 
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~ , locally sive, a · i son i.stanc ~ s inter edde 

fith lay rs o shale less than a ·oot thick . I · e st 

ce - ral of t e county this l d pears , i road-cut 

exposures, to be so.ft and rrialle, et it lpholda faL"-

. i cues.a with a long back slope . · ' e t1icknes s o th -

1 . varies from a maximum or about 20 feet , in • 7 . ' 
to a inimum of seven feet . 

The overlying shale , similar to the gray-green sh 1 s 

of t e Seminole formation , has a 1aximun thickness o 130 

feet (T. N.) and a minimUI t ickness of almost zero . At. 

occasional thin sandstone lens , less than half a . ile lon · , 

occurs in this part of the section. North or \li.ddle Creek 

church (sec . 2 , T. · N., R. 7 E.) the shale is cut out by 

· t may be a channel deposit . Where t lJ e snale is prese .t, 

it and its immediately adjacent sandsto e . bers sonet ~ s 

react a · ni thickn ss o about 25 feet . 

The uppe,.. ( ~o . 2) 1 _ l e is also either si tstone 

or sa dstone, btt, .mlike the o. 1 , c 1. ~ s a 

l s, s con posed of eit er c ert co L lornerate o.,. li sto • 

The ~ · ckn ·· ss o "'· .:. .e by i"i ld eas 

feet; t 2 • ere tl is .:.t is 

CO t ' S c s o.P seco , li e - o 

cas ~ . . 1 cl y lake con lon 

sto · es a:r i ly co .to_ 

1 · ;.> a"'e wn an 1 re J 0 

he prese ce o: th-. s 

• Ot 

• 

s . Locall • ' r 

-' • 

s ·o 

ks O-

' s t 

oc-

u 

0 
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e lJ . S 
ros lif rou · De ay 1 

· s n ar tne outcro · 
corner o sec . 31 , • 

bs r ... , 

sto e occ 
1, t nort 

•' R. 

yelloP, 
he 

st 
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In !..he cut ~ ~ere t count.. "'na cl s t . ") 

valley floor to th~ cue st a ""op (east ce ;:; r _·. l o_ see . 11, 

• • , R. 7 E.) . .. re Dunba ... Sc o 1 and liddle Creek C iUr J 

ure located , t e n. 2 1 d E contairs a yello , fosc~liferous 

li stone ~ icl has been miside· ~ ified as De ·y. Sarle 

(194.3 ) oalle· this lens t~.e "'ew" 1.::. .1 -stone , and placed it 

correctly in the sectio .• In this neral area , bot t o . 

l a .. · 'lo . 2 ledges are ·exposed on the same cuesta face . 

I· t - southern part of T. 7 ., the upper ( ~o . 2) 

le · is loeallr developed as · coarse sandstone and c e · 

~bble cc o ierate: this teat1 ., , sor. ewhat less t\ian alt 

il wide ( nort and south ), is ~ re inter. ·.ed a.s - cnan1-

nel ~: ch cuts out the und r "i shal; · d exte ids ... or n 

into t • l san ... t \.!·· e . n· n wn dept 

lu c l..!'_ .:.·s 0.1 : l •~ses, ' ert pe , les , 

r k he u :!" cl 

2 ) sa 

_ ·es , and ;;t ea re ei - ·t 

one in the sout ern p ~ o 

14 feet !':} ick , .lthou r} 0 .ty 

r ei an• eno 1 0 

elo, s . ~ e ir stone lense :'." orl r 

lo 1 , t e .o • 

o... . e .'~ :: ( nor·.:.h • 

1 · ro" is 

~assi --1 edd r r cross- d • 

i lales mall l· d 

• • 
bo t 1 

lie _t re 

_· ew u 

0 

.:. ere . l' e lo;; s 2 · e 

ere t l. 

0 . is i 

Wt..S l 

d r 

. ) t 

' 

• 

n 



lower is 

·. iic. does not 

fla . , t in-~n ed ar soft bu · siltsto1e 

pe" ·· · n .a'ly oi:d exposures . Ge erally 

t. i .. otter un~ t se - s to cap the cuestas to :.~, . r t ' e u -

r sa stone . 

The· 1 permoet shale (overlyi t .e above-~ ~1oned 

le e ) a t .. e ~irst departure .2~"o., the sequence of pale 

y-gr -en T les oun thro ~ hout the oldenville , ue1 in le 

lowe,, and ·iddle Coffeyville .. o. · ettions . h..:.. topmost 

Co.~eyvill shale is a :hick , dark , calcareous and i ly 

oss ·i.lL. erous r_ , ar~ i th adve t o · an entir,ly ned 

dist .c 1 v·e cJ -accur1 ulatio 1 en · · ror ;ent . Alt , lo-

call: ~t is as th'i as 20 ~eet , 1 probably a e ~ as 100 

feet o ... 10." t.... 1 t'· ic1
•• as , n. !· .. the central part t:>' T. 9 

• , a . A .roacl es 200 .. et . I . t h 10 ·• rr ... "t o · , i s s ·-1 

outcro , · t· i i nole County , . seq JJ ce o: si l l '~S 

i e lowe Ir th~ o _. i h rn 

Oi' t county 
, .. ) , ..,'1e Ut~ 

.. :Jo ... ey i.ll-• 
, - ' .... . 

co. ins t ~ n l i ,, one l n .;;I. t ic l 

e , c ·s 1e'" .o - , or 

s one . 

.. OS o th a is ~ t O.i. 11 

s .on co, lo. _ .... te , n o ... 's 

sio - ( ! l t" e .. est c - t 1 • . , • 7 

• ) . 0 1t i · 

is o · · ""lain by t e i 11 ~ y o . • 

, sa O· -- , I 0 



10 .. e· t 1c ~ . · o~ 111 st 1ne bble~ co · les . 

r1. e c 1 or erate .:.s l· - ieula_ d cro . ~ - · edded . G· or 

white o the t e ·ed surface , it is t 1 ces rkeuly 

ello t on a .fres surface . Fossil ..... en.s , i cl 1 in re-

cor to • • . bl s co bles include y llow o .. ~ re _n 

c: ~y . lates , so~~ yellow siltstone ~ 

c es di at e ' a . li11eston pieces up to 5 

et er. rain size , tever , is ':. 

to one quart inch. 

L l s is t\10 . iles wide , no .. t 

Al. o· h "t i ·.,. rs (i . e., lineston fr_ · nts 

,re. t. e con ~.Lor ra es found lowe t 

ty , 1either variet o~ ler s in 

e section 

c lcluded t 

.:. s 
.... 
u 

co 

eoure , and that 

~ountai cor. pl 

tinuous to e sourc ,, 
' 

.,I. 

lit lOlo ies w re rived 

.t source la/ ir 

0 't • ...; po -· r 

ly , 11 : olo · l ly , 

~ ·eral' art~ o tis repo ·- · 

s 

to . · -

inc•.es i 

abl close 

a ·ut i . 

i s d 0 

s ction in 

t .i 

. v rt 

s 

e s ' 

Alo . t 1e 

·_o n 

d ,,,h 

h .. .... t 

... ic' , o 

Co,· e : 11 • 

quit blac . • 

y var 

t i e to , · 1 is h 

l ea 

un 1 l 
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'ward c · ss tee I e shale oc · 

d e, d 11 y Co ... -

· lle .. 1 _st · o 1 e !o c e ta 

t o t . · st . 

Stratigra · ~c relations : Weaver (1952 ), Oakes (1 J) , 

and probably ~ny ot ers , ~rve aptly remarked that if all 

possibf e evidence tor uncontormity is accepted in east cen

tral Oklahoma , an erosion interval car be found t t '1e Li:..se 

o · nearly every sa stone . This is true for the various 

bers of t Coffeyville for ion. For the T rpos s ot 

t· ·s .port , however , a stricter usage of e te.. " , con-

~O .,.:. y" will be adhered to . In line wit' "' is ctice , 

the o J and bott contacts oft e Co!:eyvil~~ are cons e, 

to ' co ~ornable 't _ Seminole County. 

a eo itolo • (1 z ) id ot ~l1 • 

·' c s "'o io ·11e a. j 11 

o,ie e. I e st 0 s 

e 0 

i r 3 Col" ... ·v • 0 ,L. , _ 0 ci 

l i.. e .. • 

Rie (~ ,I 1 ) c~ 0 ...,o 

.:o ~ 0 y . ,. ,_ ) c i 

ci s ~ ... 0 t 0 u 0 ' Y• 

no le ,.. 
t i c ... J • 

12 re no 

"I'll. • 
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h i 1· , e c·_ 11.wcv . 0 or De ·- f sil 101 , o. -

ca! d t Stati 3 ~· , co. ai ._ t e _ollo;~ 

·· chiopoda 
Cl1onetinell1 ~~~loSO Dunbar \.iO l ra 
Crurithyris ~~~~..:u;i:= 
1!ustedia monnoni 
~ ~:-p-inifera sp. 
:·;eospL ... if er sp. 
Ph:"'icodotiwris perpJ,exa (McChesney) 
Punc l.ospirifer kep}suckipnsi§ (Shumard) 

lobiL- .... 
P!tomopyge parvula (Girty) 

Crinoidea 
Col._ an l s and otner .i. 1enta 

m} collectiO" ·eat Statio )J 7 ncl 

· chiopoda 
~rurith~ris ;i!n~c;nve01 (Shun :d) 
?iaol9b s me o 0 u var . d§9ipiens (Girty) 

c"'".:.. Ii 
Col 1nals 

e fo llowi · ·f o_ s we ~ ... und a St t ion . 100: 

lenterata 
Astrogig9u§ sp. 

stynb1r! Ki 

Th De lay fauna is no 

0 s re also 01 , with -OUr 

i · lesto e . ( Tor t fa1 ~ 

0-

clusi o..:, ,ber, tr.• 

~o : 

~ce 

le c 

c 

1e Co 

(0-

fly cause t 

io , i t s s 

11 or· t on 

II .) 

·11 o ·io 

I l· 0) • r 0 t ' 

, 
·~ 

-
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i I is 0 la y the Ada formatio nea · itzl ug 1, sout -

west of t own Ada , an occurs ques _onably i e 

'rar'.s rab' .o ,n , 1924 ) • 

. cis equivalents 1 the Ardmore· si . consist o 

~00 ..:eet o~ oxbar st~.. a tween t e Ori er ille id Ana-

~rche w . ~ers (Alexander, 1952 ), · e lower r o"" t at 

interval is correlatlve with the Co.J.. f'eyville .formation. 

Nellie jJ.x formatigp . 

~-irst reference : Charles • Gould , 1925 . 

c ·nclator : D. W. Ohern , 1 14. 

y localtty : Along ielli l y Creek , in a i ·~on 

Co y , Oklahoz la . 

Ori p.:.n 1 descri ... ion : Gould (l' 2 ) publis tl e 

irst scr1ption or the 

lie 

Alternati 

ro 1. ! ·. a 
stern Or.L Cou 

grou • Rests on t1e 
lain by tie Dewey 11 

Ot.e desc·:_ t 'o 

0 n 

llie Bly fo_·~ -t • • 

, gray sa i ones , t 
a i ~l .s o '"e 

i _ ~ 200 ~ - in 
to tio D 
~ to · r-

( 1 0 ) • . c - • ·'1h 

llo 
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TABLE VII 

FAJ ULES OF T E COFFEYVILLE FORHATIQN 
(exclusive o t.. De . ·er ) 

Locali+1es : 

-------------------------------------------------------------Co. lent era ta 
l.Qphopbylligiwn sginogp.m J ~to 
1• WJ!Wokanµm Jeffords 

ryozoa 
gho~bopora lepidod@ndroid~s · k 

iopoda 
Chonetes p;.ra 1mlife:t Owei 
Chonetinella flerdr!£1 ( rwood Pr tte · ) 
Cloicthyridin,a orbicularis ( foChes~ ey) 
Co11,positg sp. 
Q. subtilita ( iall) 
c. trilobatu Dur r Con ra 
Derbyia grassi ( ek y en) 
.Q. ply;~ ts, .. outhE'r_sis Du Co ~ 
Dertyoides .. -~ebrascers:i.n Dun . ,.. .. Co ra 
Dictyoclostus ai .. eric~"iUS Dun ~~ Con· 
12• P9rtlocki3nus ( ·r0 ~.food Pratt'"' 
Ju-1. esa.rda nebrysce._ais (Owe ) 
~. s f;,:rr.et!'ic..i Y·~Clj.e 1 ey) 
LiLdst.ron~ella p1tula (Girt ) 
LiLopro1uctus s ·• 
1· i .sinua:t :.is (' irt y) 

igrr. inifcra myria@tina. Dur .r , Co dra 
.:;. . splendens Norwood · Pra t ) 
~eekclla str~atocostata (Co; ) 
.e9sr·;irifer d.rnbari Ki 
~· ~e~u.us {~eek) 
.Q. .. ~i~uloidca mis ourienTis (Sl ar 
Sch:;.cherte.lli prattenTMcCh ' ) 
Wcll(~.:·ella Q&@gensi§ Swallo ) 

Pelecy , 
Ast2 _'telh ... o c Co • 
A. v(;rc. r 11 
lucUTana pellistriat.1 (St v s) 
,~...iculopsis V§ntr1eosa ( ... l) 

x 
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TABLE II--Continued 

------------------------------

Gastropo 
A .. nhisc~pha catilloides (Conrad) 
... '.ellero ,.1hon crassus ar . j' fDtSUS~lll. 
St.c.her.ites vitvatus ( icChesney 
Glabrocingulwr. grayvillense ( 

Girty 

rwood 
Pratten ) 

Pr1.irkiconotus persarinaj:;ue (Conrad) 
Strobeus sp. 
T:epospira depressa (Cox ) 
.. ~c rthe.lli..1 tp.bulats Co , 

Ce lo o 
V~tacoceras cornutum irty 
M• Rerelegans Gi y 
Pseudorthoceras xnoxense (?cChes ey ) 

Crinoid _ 
Col . ls 

s ciall in s . 2'"" .d 2 • llt. E. 

Localitie • 

- C"'\ "" [' ... 
('f'\ 

0 r 0 0 
('f'\ "" ""' "" 

x 
x x 
x 

x x x 
x x 
x x 
x x 
x 

x x 
x 

x 

x x x x 

_.:_es ( l 1 ) r pped 

a described it as ollows : 

ellie ly 1 Okfuskee Count , 

r e ellie 
sandstones a 
I all , . ("J 1 

s . ki , t e 
well evelo 

y 
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from 0 to 1' ·eet . Sout o Sec . 3~ , 7 . 12 ., R. ~ -.
1 where the underlying for shoote.,.. '"'o ~. tion is not , tappab e , 

this s al is mapped with ' Coffeyville fo 1ation. 
Overlying the lowermo··t shale o the Nellie Bly is 

a light brown sandstone . this stone has been traced 
across the entire county . It varies n thickness ~ 
l+ to 12 feet . ·rhe b se of this sandstone lies fro 0 
to ) feet above the top of t,' Hogs~"'looter to · tion . 
Thi s sandstone contained ew fossils . 

A gree ::.sh-yellow to yellowbf\- brown shale overlies 
the above sandstone . This shale ·"aries from 70 to 90 
feet in t ickness . TLis sha~e conta a very few fossils . 

Above the aforementio ed shale is a th~ sandstone . 
It is light brown ... . color · t weat ers to a dark brown . 
This sandstone was traced across t~:1e entire county. 
The base of t is sandstone is 111 teet bove the base 
o' t' e Io ooter f.'o · 1a.tio l . It varies in t ' ckr. ss 
from 3 to 10 eet . I the north , it torrns low-ly· 
scarps , and in the soutl , it iay e found 1 the tiddle 
of a esca . . formed' an overlyi 1 sandstone . Few 
·ossils ~re o'served in this sandstone . 

Overlyi· the above sandsto i s thicA shale . 
This shale is yellofish- . i color. It varies i 
thickness from 60 to 90 1eet . This shale contai1s ew 
ossils . 

Tle above- lyi eandsto·e is very . ssive . It is 
11- brown in colo but becomes a dee red o ' r-
1- · • T is , stor1e "ormed hi i escar& s across t 
co~ ty . I, a ew laces, tle sandstone was fria l ~ a 
to onl lo ly ~ ri· i:s . e base or this 
stone is a .~ t 190 r et a t .e base of the to_ I 1. .. e 
·o ation . Thi s · d~ o va·ies i thickness fro l 
to 0 ~eet •••• 

Overly· _ this s 1 to11e is a yellowish- rown hale . 
L1is shale V<:t,...ies i ·hick· s n 20 to eet . - ew 
_os ~ 11s were o se ·ved . 

At' in sa1 stone ove·lie 
s sandsto1e is a 

eor · s a ref is •ora. .e . 
ppe cross t e e t re co it ~ , 

escar . ts . o~ · 
~eet abo·e the'~ e o~ t e ehoot_r o 
a r . ossils were o · i · t 1 

Over_ i is a 
'' S .ale V · Sin t1ie SS f 
is fossil! erous 1. 

A thin sandstone 
· tone is i~ - ro 

deep bro\ • e 1 

• re 
t .e base of t e io (' 

llo .. s -
,,; O to 9 • 

0 

0 

I 
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thiokn ss f m 3 to 15 feet . It is generally .foun: in 
the esca ·· t which is capped by the more iassive s·nd
sto e ~bove . o fossils were observed in this sa. stone . 

Overlying the bove sandstone is a thin shale . lhis 
shale :s yellowish-brown il color and contains few ~os
sils . It \aries i· thickness L • 5 to 25 feet . 

A ssi ve sandstone overlies the atorementio. 1.' 

shale . Tl.is sandstone is lig1t- brown in color. On 
weathering, th sandstone becomes a rust- brown . i e 
base o · this sandstone is 406 feet above the base of the 
1ogshooter formation . It varies in thickness from 20 to 
50 teet . The sandstone generally forms high escap·, ts 
throughout the county . It contains few fossils . O 
special interest is a thin inch to 2 foot ll. stone 
which occurs at the base or this sandstone . This lime
stone is persistent and can be found at most places . 

The uppermost . ber of the .ellie Bly formation is 
a greenish- yellow-shale . This shale overlies the afore
mentioned sandstone . It is overlain ,1y the Dewey lime
stone . This shale varies in thickness from 60 to 90 
feet . It contains s· ~e fossils . 

The !lie Bly varies in thickness .from 450 to 475 
eet . 

I.Organ (1924 ) described the upper Francis formation , 

no, known as t e lellie Dly , 1 Pontotoc and adjacent count

ies within the Stonewall quadrangle : 

Above ,e shale series 1~ ~ thickness of al.I .oat 100 
f eet within which coa se brown sandstones and chert con-

1 merates r lo .. inate . Only occasional fossils were 
.Zo..,. ..:. in this ·~ .ber. Although .1c .. _ ... er 1 the aeo-
lo ~ c column some of t'l se co, -J. ·ra es greatly .- s _ l le 
~1e co ~lor erates .i.• t. . base of .he S . inole in the tYt· 

area of that ..1 • .'or, ... ion. Fo t "' tter , howev r , "... 1 -J 

also closely res,-. ble . e C-Onl lo. .. o _, the e to 1• - , 

l' · ~ lle , :.. .~ r -· oosa to .. atio~ "' , . . l . re it <? ~ ·" 
t. sence or .,.·cos f e Po otoc s ra. a , s oi-

s 0 -~ is co . lo rt could n abl r not be .-
.. -· uished ...... ,. s-i lar . yeci o.. .r c er'" co r l 
erates n that terr- ~. . All t ve SJ. .LL_, c .. L,.·, con-

· r_te·· 1 Pe r syl~ l ~ sectio ~st . · ~ 
a.:; ila~ source . ·_'"' . i 1 wL a! ' s 
s1. ··stio t · at t i o'rc Ouac: .. _ a~ • 

, e pp r , or ·-he · is 
t ·t - s a o t 00 ~ ~ 
t·,_· sar 'sto s o r· t. ,.. 
l!... ~s·o· • 1 c 1: e~· · o e is o 
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and is tyr::.cally expos i 
west o~ t e school house · r 
l _,, • • , . • 7 , • In t ... 
and o~ t 1e u erlyi 
lapped >Y the Ada f o tio • 

the roa about 10 ) ya · L 
~1e south ast corne. o · c . 

. i.cinity _ A t 1 • s ·· 1ale 
. idstone 111' t. " is ove r"-

Distribution : The 1elL e .._ ly arr a 't on cro es Semi

nole County in a north- south ~ lt one to four iiles wi e . 

The average width O- outcrop is a . proximately two miles . EX• 

posures in this area are ~nerally good exce J 11ere sand

stone or siltstone members are too friable to pe_, .:.t t -~ 

develo _ ."'.'I nt of well- capped euest - s . 

Southward in Po1totoc County , the ellie l 1 is 

truncated by t " . Ada rorcation in and ne _. t '1 e city of Ada 

( to1 '"a , 1924 ). ,,, e elli ~ Bly can ~ traced nort iward o 1 

t e sur _ace at least as ... a.r as the Kansas li 1e (Oakes , lS \.0 ). 

Character c:: d thickness : The ~ell i e ly £01· - tio i , 

as sed in Semi .. ol . County , consis s of shale , san ' .. to .. , 

silt ~ -on- , c ert co :. ome_· te , ; stone and l i. stone co"l-

e ... te . nly Si . 1 le · \;. I the al ( o . 1 ) san--

stone , is coitinuous dCross , 1e co y. '.1. ~ e san.sto e 

cor. o ly assive ut .a. u ... · ... to .t colo_ , C- I V -\J I -
ed ... d ri 11 · n .bo ·t 1 d . ' '"lt-

n ve ~i e s ·e co .. n 0 i 

n i co - ls . c rt co t s 

ocel. .s ort le es n s - t sa ( s _ Fi • 1, ) , .. t r 

t ri or c s d • 'l " I 1 .. 0 ' 1 • P, I 

s are co • 



L .. c;: 

The 100- .,oot inte -1 .bo t e · sal o. 1) s . d -

stone I er e is I ... "'L. ly l la-; 0 ve ·. r s .· le • 

This c .. .. e tr ce re-.t ·et-· ~es 11 the s bsur · c 0 

elect ric lo • It is ~ ily is·' ... i ne ~ s'1abl , y vi J 10 o . 

the t ck overlyi coarse elastic section, from t~ ', s _le 

i .e · .als of the Coffeyville formation . This coarser sec

tion , a_ ~ .ly ,, broken by shale , is 200 to JOO feet thick , 

contains nearly all of the co1 ! lo .e_ :.... te and 111.0..:stone 

1 nses 1 1 the formation . 

c 

In the southern part of ~he county are found lj u -

to e lens '3 --sozr.e or them very pure-- and coarse limestone 

lomerates . ·he limestones increase in number and t ick• 

n SS towa ,, t l e top of the formation , where Some of them 

1 , -o~· s'~ort !stances , the ov.__ ... lyin 

io • I n . sub · . '"lace , . e wo are often co se • Or 

t e s ..... 'Ce , ... - le L wtO s rr loped i • • 

ell.:.e Bl y las a ic. s of 300 4-00 e - • l 

h ·n Co, .t 1 , ( ::c l ~ .l • 

. ' i1 i~ u: j_ • 9 - . '"'.t on t i ~ 

L.1to on 0 c 0 1ty ' i c - 1 h ~ t J 

Co\ nt • 

Un t 0 in c1 ~.., . +- l "'i , 
y 0 co . t.:. u· d 0 

,.,.. 1 t v ly 

.:.n ch l s t..l 

• v y 

1 1 _n i t . . P. l • ' i ~s c uio .,, w-, 
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Figure 14. Soft chert conglomer
ates of the Nellie Bly formation , in the 
southeast part of sec . u , T. 9 N., R. E. 
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e · r , does not l r · i .self e y ~1el an iysi~ . 

In • 10 • , 12 or ~ } 13 r~ esta· 11~ e~ JY 

.l.r·s (1 51) a e L.y reco "' iz.-. · .11 .. ·t eentr · s t e 

p • , , by both Ries n · this . r.; ter, i the , pper shal 

o~ th . un e lyi ~ Co ,i_ feyville £0 · tion . The 12 .e bers 

J ic are retai e . as distinct units include six sa1 stones , 

ro lr of whic' u or shale out in the sane township. A 

ti t ! sandstone vanishes in T. 9 ·• Only one the o :i i -

nal siJ sandstones (s .cific lly , the basal member ) can be 

carrie , y ord· n·ry field ethods , as ~uch as half way 

across Seminole County . It was traced southward to Car di 

Ri t r . 

· ith he isappeara· ee oi five ot t e , ix l j es 

oun in County , th identity of t e it .erver i l 

0 le Qt .. st : o bl :. ~ean · 1 il · 
' 

ne f .a .. stone d-

re , a 0 LI. io as seen in cent ~"".;..l 

e .. i pr s · u.:..t d · ..: .e t \,..;;. ct .. 0 t . e 

n p ie Co ty . 

h t- nt ~ ;.:. c .. •r · 1 · 1 b t .1 n th~ two 

co tties i ' 0 

Cout'!ll Okfuske -~'1Unt,I 

( 

! j 

Sh 
!" ' coa ·s one 

cl _f ·c . 011 ( _, . 1 
( s 0 1 

~ s. 1 
.J . 0 



S!i!rr.inole County 

Lower! calcareous 
s a e 

zone 

o. l san·sto e 

Cof..1.eyville 

12 

O})fuskee Qounty 

Shale 
Sandstone 
Shale 

Sands one 

Shal (in up1rr 
Coff .... ·~lle ) 

In ntotoc County , to ' . sout ·. , the upper Nellie 

B y includes a sequence of alt shales and 11 ;'tones . 

(1921+ ) escribed this "upper shale" ' .it as .ing 

·l:~~ut 100 fe{: thick. In ~ne . sout iern _art 01.. Sen' nole 

Count'~ {i . e ., • . ) ' it is 1 
:. _en 1 .. 0 a 200 eet thick , 

... n co ta ins at least eic:ht well-develo e lenses O.L .. eit' r 

li st ne or L. . est one con'"' e "'._._t.:.. • 

The ellie san ton zo o cent ~ Seminol 

'.Ju y e-rs to be cross-b~ ~ , contort , lenticular, 

position between the .ore 

t rha s la oo~-1 s que.c ·r Por ·o c C inty 

to t·1e south. 

he elli y snal _e s ially 0,.... reen , 

t ' erir to a \ ro 0 e ·1s- color. Locall __ , , ho 

,- r , re are b:.x 
' 

or 0 -18 Q erally 

rar coll ct'n r s we4. S-9 d . 
I o.1 .... " 

s 1 ly { o. 1 ) e s , v rl u .... .. ~1' J I 

c co t:' s t o .c or l. -
' 

0 
' 

u • O v -
t.J~t _n t 1.:..c So . co ~5 _ t } • e cc ·s .&. t nor l .. . ·n 
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halt of 1i . • , .·. e -,_ a chert e · le co 1 r.. ate-- _·crhap~ 

a channel d e o:,it--is ..... - lo~-cd . his " ed . / ,, .e seen in 

e - "cinit·. o ... ~ he · "ddle Creek Church , i n sec . 2 , ' • " •• 
• 7 E. Occasional streaks of i · ·estone , o e to three ..: .. ches 

thick , a.re ""'o .. -l 1. t ' e sandstone phase • which is thin to 

a::. si~ c a . at >laces contorted. T' e basal sandstone is 

uff to yellow. 

1 le ell" e 'ly sandsto ·- zone contains n:arr ... eatures 

L :: c~tive o a ~~.ore or near-s ore enviro ·. it . Ext ··1 .e 

r r --..at . ~ons in litholo r"_.r and p r lateral cont i iUity are com .. 

on, alo ~ .: th the lens1£g, channe ~n and cross-l edding 

_ lr ·J . ... y , e t.c oned . Pen co. t:- >0raneous contortion (s e , a e 

9 ) is esi eciall} typical o the ·) ndstones and siltstones . 

dip irec ions , 

tor in ivi Ll lay -rs , are at j o0 --is _ound i. the nort l "n 

h o~ t h e co· .re • Chert co glo .. e_ ·t o a':c , y ·~· ol• .. t , 

0 ly 11 .. ro .:J ·t.:or o ~ t r: al i t -·· 

' ere I :·es n , th y r> ve_ co art , 0. d ro lu.'Lly are c '"n-

l'l .1- .·.:.11. ~ s . Indi i u ... l cob' le j wi~ i · et t r s great 

:..:S '. ou · i c es ha e ee 1 _ou d; t 0 . che .: i 
' 

i ost case. , 

th a.x_n:um di .. t r . 

C .lor . in .. e _n .... o zo l ~ ic . l e ) __ f , 1:-own , 
"' 

ra~ i ,· O '" . l - - , h 1 ltt 1 [' ·.s ~ .:.; ci~ lly i ~ 

s.:.l i n· n c - ·t la ce . r ene. l~ .. an-

nc c L r , t l ces • 
i p ,., '- ~ oceu,.. ~ l~r e,.. m. r·~ i t e1- l i ...... 
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1' th t. ~ormatio. · t e count~ · ot OSC-1-

lation a r ter-current ripple )rC "'iles were O, . Se 1 1/ d ; i 

e cl case , t l ri. ple in ·ex / s approx.-. iately ni e o,... l "• 

scillati .1 ri ple _,l_--ks trend~ ro ily · • 20 . • , !H • 40 

• to • 0 ;,• Asymmetrical ri~pli.;:. a~: s . re develope. as 

a restllt or curre s flowi111t , locally, i two di.ffere t ir-

e~ ~ons : rippl.s tre n • "O E., iue cu_ re .ts tlo, · 

.:'ro l, e sout' .east ; . 1 ples t rer. i 1. 10 • to • 1 5 

• , ~- e .. o curre_.,.._ s E'lowin rro l no · ·east . 

Li · stn e co rl ·. era.j es , altho 1 no e is t 1 ic · , be-

co e relati " ly · rt ant towa t top o the ellie 

o i::.tio • x t . pe ble ers are commonly less t h n 

t· _ i nc .e. • P · ble colors 1 i e , p·r , red , yellow, 

b 1 f , , 'Y at er ~ s. ·f.ces ; 

:l , yello . , ,~•it· , gr" en or · lact. . e 

.. bbles ize i i , t e i:;e , WO 

to i r Ch.rt no ... co · t 

i sto e co s . L t -lly, t e CrJ lo rrr de 

" (. ti1 - aj 
"' 

n n 

len .:.cul· i-· · e ("' c c - • 

I 0 th co ty ( • 

u r rt o;: 0 d "nto h 1 ., l 

t'"' 2 j_j to. 1 n a . 1 ter 

or 0 

.l, e r o l c 1 0 • I 17 t 

t .tor a c. • • ; .;L "'t -
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r . ) .. lese l .: est'"·n .. le .. ...,,.; , .ic1 t1e ove· -

lyi. ... e vi y 

ca .. eo d. osits 01 creas . . 

t e · lle v ty e ' bi i 

9 tle sequence . In eacn 1rst~nc e , th; limesto e alS~ $ 

ii o cross-~ ~ dd - and co1 t:ort0d s1-1rd;_,;ton· .. , 

co-rs elastics , which 1ay well h ave be~m bet· ch or rie :r.- .;ho:-e 

.. sits . 

li e to l ns s o.i. t he ~ p 'er /cL .. ie Illy are 

.ul icolo e , co to .· d 1 , c .. ·o s-1)e~ .e : , c.~11 co .. t in ~he t 

~ 1 s 

0 

s 

cc i na 

• s a s 

1 

, les ). 

v 

J 

'Q 

i 

e I 

1 

.... c 

c 

t 

' 
l 

calc~ 

d to 

"I 

• 

ait.e ~ , d.Cr"'._ , no - fo.Js _lifero i.G 1 

rl 

• 

1 or l. ..... ac: .. , arelf yeJ..lm • 

a.:>tel ha e · o 

s~ l:~cs one ~ns _ies 

· ntcrv 1 vc:.ryinr ... ro 

·1 l , 0 ·. on 

, le I 

.1 

1 I h 
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• 

(1 1 ) list 

is r cis formation 1 the Stonewall 

'J species 

.... · r · I J.e . 

5 were o aine · frorr. Coff ~ lle equivalent . - ~ · s (1. Jl ) 

ntitie 1 species the ellie ly 1 Okfuskee Count, . 

' . .. rty-t . ~ ~ e species fere i ·en i.f'ied ~, · , t llie 0 

Serino County ( see ~able III ). 

A cor ~ 1 i • 2- li s trace:l .. 
0 ' 'a } _ j ··or t li 

' 
l ) ' a so i t "' ' 

1 2 ). 

1 s'viO t l" 

c +-10 .. .,.. ... • . 

"' 0 o . { '.I. J 

, . ) . 
co 1 

~s 

l .. 1 11 .. c e , . - ' , ) . .)I 

• 

c 00 J 
' • 

o ... 1 • 

c l. y : 1 ' 
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I II 

, OF r ELLr .. BLY Fo r. 'J.IO T 

-------- ------------

Coele .. 1tera 
legphophyllidiy.m W§Wokanyp! Jet o ~~cis 

leptgodsmdroiges ieo:~ 

· i,;. o . a 

gho11et(?S !f:n~t;;f~ 01e 
chor~cti.lti; ( rwood 
.Q. . rostras;a ? Dunbar , Cond ·c.. 

Clciot1n ri.JL.a 2rbicularis ( Cb 
01;· ·;O • t·- S • 

Q. subti ~:ca ( 11) 
~. ~+lolut~ Dunbar Co 
Derbyia crgssa ( k . ) 
J2j.ctyoclostuo pgrtlockianys ( 

J ,J_.QJg.(.i g DJ"~.;.1..ct~iCs-> ( cCh S 
Lii.dstro.:iolla r,atule ( · "'· ) 
L.i,.Lt \rQ ... ict UD .£.<:p: LiJ. '" .,fJ ( n , ... 

1· Ql,.lc..ho a0. l li · ,,., 
Li ..,.;ocho .. cren - "'-.--..;..:; 

C' 0 
Ast:O ... t ..:llQi co .cerd,;_"'iC;, 
AviculotLtl'l-M ~·:er icu. a ) 
~cul~nd b~llist.i~tL ( s 

1 uculopols veLt . i""os ... ( 11) · 
£.~r{;l.llclcdo.l - d. '"lin ~ - .1~ ( 
Y9ldi51 ,.. la;,;r~ • 
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ABL~ VIII--Cont~1 ed 

Gastropod.a 
Amphiscaph1 ~~tillrffi' (Co · ) 
Cymatospira ~-n~to~ __ nwn ( o · :o 

-· ) 
Glabrocingµlum gravv1i1ense (" ttoo · 

~.-· tt 

C pnalopoc1a 
Psewtortb2cera1 kn2xense ( .. esney) 

C i idea 
Col _1als 

-1 n·' " (so . ;1e t. Q.uart , sec . ) .... , 

Lo 1. e ..... 

x 

x 

x 
x 

x x 
· x 

x 

0 ial d, sc ~ · io : ~o.e Jo s (1922) e ~ c · 

c ty it . ot cro · we " a d . o· 

'WO .. : 

· 11 Ci y li ... · o · 
o .('> t le a '01· ir 

ou crop. I t le 
weat rs 

th 

. ) . 

e-



secs . 2 - ,: · d 2· , • 
i . ecter ~ 1 
~ ps o~ s ' ale a. , 
A: - bou . t~ 1. S Ji •. t 
lo .... f c . -.: 

13 

o line of s -c . 22 , • 
l ~ o li ps ~ _ found i 
undo ~ 1 north or t _is 11 • 

· 1· lir e -·to e whe _ ty · c L.,. 
~ culia - ranee when we.t ·ere · . 
_, ~ r e· · - ssolv·/ out alo. 0 t li 

1 1
- ving . isti et 1 ;ers o usual ~ 

inc: s . Ir. itio. to t 1 

i aly 

• 

v lo ~ d 1· s ~ ~ y 
· t .rial s .a .. IJ 

t -: - catio 
2 or 3 

. issol j • out J -· r; erial . laye 
1

" -i the enti rock a l u py ppea anc • e roun .... _ 
. i .ps . · r ....., t· ree 1 ches -.. o ov a foot · size _ i 

. be nd ·cattered arou ove t e top o · t 
rock 1 . ·-ces . 

In cert a n est ,. is r i ven -. .. - ckle 
=lpp . ra· c - 1' i tl. ~ p ... ·-t el s .- · icJ vary 1 siz 
fro ~. ctior o iilli et . to a e nti ~ .e· 11 1~-

and .. re a. par 1 ly eor 1 osed of calc _ L ca. l te 
' -s ·· "". e ,.. ive~ a re · s or 1 rowt ish color ue to 

et" _ ed .... r-. l inous . a ... t ,. • 

Ot le · :scri, uions : o a (1924 ) desc · ed _ 

ell C t - ou crops of sout J ~ S · lole 

toe co ..ties e f ollo 

d nort e · Po o-
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_ ·e inte , ~l -etween t ' e upper an. lo-ter li tones 
is compose _ s ale hat ra e - i color ·vu·ong Fh, · ... e 
o green, blue ~· black. Its ave1aEe t hick,ess i s 12 
i.eet . 

Green (l ) ) sun z J: reviou s · mrk or1 the Lelle 

Cit· : 

The areal exte t ot the outcrop o t~ .. e ~3r.· lle Ci ·· f 
11 eato .e is accurately shown o t h._ Gcolo-:ic i.· of 
Oklahoma. In the Stonewall Quadrai. 1 - ... or~e.n include' 
two lil estone beds and an interveni. g .· ale i·-1 th ..... e l le 
City. The lower limestone r~rades r .. l., i dly ir to nandsto~ 
1 Seminole County . At the southeJ. ~·1 .ost expo .. ,tr"'u , ~or-

. - describes the upper Belle City l imestone . s 1., · i ,.~.;; 
o ly one toot thick . iorthward the be\ thi c k0nG , re.a h 
i the maximum or 20 feet at the south lil e of T. 7 •. , • , 
R. 7 E. lorth trom here it be i. to hill af:ain , eir': 
5-7 feet thick west or Wewoka and lcs~ v .1al O!'E; foot 
thick where it finally 'a s i o s~ ds ·-one in the .south 

- . I or • 10 • • r • E. , le bed i s knm·rn t o ext :.n'· 
westward undergrour or . y .. les and it is pro'A1ble 
t• t it extend around the west side of the c~ trt;;ll 
sa stone · s in Oktuske a Cce .. /c cou 1tie., and i · 
represent~ l by the Dewey o Avant l i. :e ... tone mst. o.,_"' Sa 
pulpa . This suggest ~ correlatio prob .. bly coul ·1 ne·1er 
bl! checked by eith surface or suusurface .;tudy . 

Distribution: T e nortl st exposure o~ 1 ell 

City in Seminole Coun y occurs in the sout wes quart or 

17, T. 10 R. E. ere so t 0 ewo 
, 

Cr E: .: I s c . •I 

t ion is oily e in ct s to a !oot ick , a I 

ce nas no real • jJ widt • wee Wewo Ore k a.1 ~an-

·· di River he OU crop arie i i t to a of 

r ... ~ el' t iles. Sot o_: Ca iadi Ri o· 

io · exte ds to I' it s .c t · y ; A I 

t t ile ~ .o 0 to .. o ... Ad • 

r caus 0 .. s e ... st c ·o , 
11 Ci y ca . : s I ~• .,1 Cl. .cro .UC (J c l 
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and south S Jinole County . Its · oo exposures ar _ she.?""pl~-

detired co ~ cts witl beds c.h above n · elow ':'. it 

exc 11 t horizo :or struc ural • 

Character and thickness: l''le elle City J.Or tio 

in Seminole County consists ot upper and lower linestones 

separated by a dark shale . 

q:_ e upper limestone , at most places the thicker of 

t e two , is commonly a blue- ;ray , dense , fossiliferou· 1 " e-

a rubbly , wavy type of beddint (see Fi • 

l ~ ), weathering to a ull , chalky white . South of Wewo-

Creek , it varies tron a maximum thickness ot about 11 

, to a minimum of about two ~eet . The middle shale, al-

th ~n rally black or dark gray , aid highly fossili:erous, 

is places li ": en or gray-green , and non- tossilif rous . 

ly i- t 20 et hi.:· • lo we £ esto 
' It is co 

0 .ly WO t tree ~eet t ick, · s buf to · l; y llow, and 

locally . os ·~l r rous . 

o. · 0 - a c ee' , .. t ". L 0 - io i c 

lu tall- liJ ~ .1- 0 a L't in en es t ic -, iO ~ a c ' • 
I .:. c· wea e , llo • suite :!h- 1 ' s o r ... 

i r.crs . l , ,, 11 i lit 
... ew e :::: er no .. .. . • 

11 a .:. o . ic'te 1 cally ... ._ iO 0 "' 

\1
1 re feet , a · 0 • I .. .a. 1 

(_, tw-o " o. 

., ' r x s 0 J' 

' 

s 

I 
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1- ire 11.'.' ' • he wavy o... " l ~- .py" 
iin 0.1.-. tl uppe -- lle C~ty 1.... st e , 

1 th sout c ltral pa' . s c . 1 
' • 

' . , "'* .. 1 t- c s s _._.. -
cl e to pro a seal • 
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thinni 1 orthward . 

Ove.,.. certa 

lowe~ 11 estone . .ber 1 not eve ,. ' ere pre sen .., . 

structures in the sout rn part of tle county i t 

is absent , probably by non•depositio • Such thinni J ir t e 

lle City is accompanied by a si lar thinnin. 1 t e uppe r 

beds of the ellie Bly (i . e., • •' R • E.). 

~ort o t}e Belle City townsite , the lower l ~ e

stone is issi , aP,ain apparently by on- depositio • 

The upper lin estone . l ;ber is n:ore variable than 

~r an's description would indicate . Locally it is t ick , 

eve·l -bedd · , an fossiliferous . Elsewhere it varies s- e-

~hat fro the typical picture . In sec . 7 T. . , • 7 E. , 

t e upper _ ~e~ eo ists of two distirct varieties of l e

sto e , each about six teet thick . The lower u it is a gray~ 

lue , very crinoidal lin stone , i beds o to 12 i -

e . s t licJ.. . Shell ::o ~ r:ents are abundant , and s ,. 11 er ert 

peb l s occ1 , ea · t e ase . e ppe unit is a th 

(o to tJ e = ches thic ) , ry ha4 · lue crino.dal l . --

aton • 

lo ;, Wal , t e U ~ ~· .11 C..1.t li or 1.1 t 

a ... ew c s a .o a cro ' - co s ' lt -, 
sto an, ti e sa . .o · t .... d s I 0 s 0 -

0 . a ,··: L • e ut 

pa 0 10 a o: 9 T • J. e • -J. . . , • 

at-ly 0 0 c y f, 1 Z is ccu-

e a l i 0 
' 

0 
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thick . This phase is well developed in see . 20, T. 10 N., 

R. E. 

In several places (i . e . , sec . 1 , ~ . 5 . , R. E. ) 

the typical Upper elle City ha ... a "sugar cube" app a.ranc 

on the _ .. -~ r photo · s (see ; 1g. l · ) . Joint- controlled so-

lution weatheri :> 1 these areas has separated rect._ gular 

blocks five to 20 feet lo • T""ese blocks , of chalky white 

resistant l_ estone , contrast sharply on the photographs 

wit the thick grasses which cove tle li ./ adjacent soil . 

The " s ~ar cube" appearance occurs o_ th back slopes ot 

cuestas , and is associated with potholes , and , o a small 

scale , various karat features sue· as those described by 

lorgan (above ) • 

Perha · t ' e most typical a pects of the 1pper Belle 

City , other than its positio 11 the strati raphic eolW't'ln , 

are the chalky white color on weat: ered sur ... a.ce·"" , and the 

wavy edding . 

The i dle shale ber reaches a ax~un thickness 

or 20 feet in sec . 19, ~ · ., • 7 E. ere it is green , 

it~ the lower . r of the e ,,. i · , blac L the u per por-

tion . Occasionally the iiddle shale is blue or eve, red . 

· etween the Belle City towI ite a .ewok Creek , 

t ' e x.orma.tion t~ . int ro 10 eet to a· out two feet • loses 

t e lower lin _ sto ·r . I , t ~is arE , an ·~ ort'. of We

woka Creek, other limestones are sent i both t e under

lying ellie Bly and the overlyil r • illtop to.. t ior~a . ie 
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Upper ~lle City is ere almost invariably .iossiliferous , 

blue and yellow on fresh surfaces , and possesses character-

iatic Viavy beddi • The most prominent limestone lens in 

tle U per ellie Bly , on the other hand , is crinoidal , mass

ive and blue , a ~ lies about 40 feet stratigraphically below 

the lle City ; this lens outcrops in the north central part 

o. sec . 2) 1 T. ., R. 7 E. Typical Belle City may be seen 

ir the roadside ditches below the ·111top school , on the 

west line of the same section. 

Limestone beds near the base of the overlying Iill

top will be discussed with that forr:.ation . 

St ratigraphic relations : In the northern part of 

Seminole County , the Belle City is iss.:_ · due to non- depo

sitio • In the central part , it lies conf'o tably between 

the ellie Bly and illtop : oru~atio s . In ~ e aouthe · part , 

t e · toosa to- tio rests, locall , unco .... o :ma ly o the 

l ~lle City, w_ 

llie Bly. 

1·1 tur is co _o -· bl with the und lyi 

e elle City ~n Vamoosa fo ·tons 

are isolated outl~e 0 d 0 lu ' r lo 

tot' e j. 11 o . 

I 
.,.., 

lt e .... J l .. to h sout t ~ 11 c ·'. ty is . , , 
trunc Jt y e a. 

t Q _ Ada ( ' .. g , 

Paleontolo. · : 

fron the lle City 

o ,· .atio • out " WO l il 

1 24 ). 

rgan (1924) i lti · e 

Sto ewall 

s '· rt o"" 

32 species 

·d le. 
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i el~ . elle ity blocks loo~ 
like sugar cubes en see the air. 
'his : ct 11re , tal-:e on t e ground, shows 
remnants o po lea and other - ·, ences 
solution weat eri • locks of t , is 1 • 

are ou d o the back slopes of elle Cit 
eueata • se ~locks o~cur · he south-
west a ~ o e c . l , • 5 ., • E. 
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i iol County, a ound qui-

valent to t~ selle City orma ... ion . iis correlatio_ 8 

ny geolo _sts , and probably is as od as a · 

ot r . However, this writer , a1·· . er racir the elle City 

horizon nort ward into Okfuskee County, 'ers to cor · late 

t•e ~pper. .~ st Nellie ly ledge of Seminole Couty wit ties' 

ellie ~ y Jo . 12 . Since tle elle City lies only 10 t , 20 

t t . iost, above this l -1 , and since Ries' 1 llie 

ly o . 13- ( s lale) is report ( dly 60 to 90 _ eet thick, t 1e 

1ey would b ~Oto 70 feet h . rer than Ries ssi :t . 

C plica ing t1is 1roblem are the followi · acts: 

1 . The gap betwee actual De,ey and lle City out

cro · r is about 10 iles ~i 

2. Occurring i and near this r-a . · is tle ellie 

t ci c, from the .... ul . , bedd.:... Okfuskee Coun to 

.eli , , cross-b .in d conto .. tions o . 1 le 

Co 1 y . Stratigra -~c ho ·· zo1s i d across t ' a re 

lot ... bsolute .. - a.t_le . 
·' - -

J . wo-t i ds -o ree- 0 ~ ...... . $ 0 a is 1 - -

t ick alluv··. an i aterials . 

+• ·1e !"ossil 0 - t l are 10 10 I well 

.10 to · ta ' l co la+io . • 

• 'iorth , e et-

ern corner o 

to I J a gra 1. i (s 17) . ~ i e1 (s c . • 

) , 10, 11 , in ·1 . 1 I • I .. ) st_ ·"' .: c R: b a 5 
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Figure 17. A _ .. aben i ·"erred "" aberrations in 
behavior o t ort C · ar iver. Sec . 2 is in 

• 11 • , R. E. ,.. .,._ . e faul s ao"l iwest ot 1 ... d 
parallel to , t e su _po ed ~·be are · ral with J fi 
cient diaplacerrent to e asur . y. con1aissance 
t ds . The pre ro o t' ~ s ' ult syst nakes precise 
correlation o. le De y 11 C. y ~ io ts dif,i-
cul • 
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uppe i· - 1 are cut y a clos ;ly-s "' Ced s _qu c o 

no - southeast trendir faults . 

In e iately orth of ort1 Canadian River this 

red 90 to 100 teet o~ illtop ro ~a io • e

"" . and the northe ·.. ost appearance of Belle 

City , e illtop varies betwee l , O and 200 feet in , ick• 

ness , and seet to e thickeni northward . 

In Okfuskee County (secs . 2; , 27 , i • 12 •I 

• E.) one or · ore hard , dark l : -stones , showing evidences 

ot solution weathe:·: J ay be tound at least JO ~eet below 

t base o."" the Dewey forr tior , and about 20 feet above th 1 

top ot (ies ' ellie 1o . 12 (sandstone ). 

• The Dewey "limestone ," as exposed in the southern 

part o. Okfuskee County , is a fa_rly hard buff siltstnne or 

fine sa 'stone , locally ~reenisf , laminated , crumbly and ot 

resistant . Ries ascribed it as ei , locally , a ~ l care-

ous sandsto • 

It is t• ·_ .... ore concluded t a t .e elle City · iot 

- Ci ' el a equ- valent . 

I Pontotoc ... au _, 

' 
. 0 ... : lt • Jh ,. lle City .L 

• c_,, t .a.O a -.:o _cl - ( Ct out a-, 
o- ... orr tio i I a y t-. s e ( o_ - • 

1 2 ) . 
... 11 

., 
y i or 

AI • 0 0) . a ~ o (Al x- I 

1 .... ... ) . 



--~~ ro .. ation . 

illtop ro ;matio is here de-~ ed as a equence 

o beds , in Se11inol nd Pon otoc counti 1s , ove- ~yi 

above 'y re-Vi ~11 erosio • 

the 

elle a•y, c 

T. T . , 
The is taken from "' e ill top scA1ool (sec . 23 , 

R. 7 .) which rests on the lower part of the 'or-

tion . The type section was measured in and near the wewo

ka Brick and Tile Company pit , north of Wewoka Creek (sec • 

11, • • , R. 7 E.) (see Fi~ . l ). The ~ o ~tion varies 

i icknes s , wit· ,, n Seminole County , £-~o zero to 20 feet . 

Altn.ough t le thickening is , in general , toward the north , it 

o all regular. 

As here defined , the illtop formation contains a~ ~ 

ci.. ic. l ly Barnsdall , proba ly __ wey , and ""' rhaps Chanute nd 

ellie Bly beds . The ~ew 

evid t t , 

.t s l possible to ~ xter t 

De seq· 1e oe accura -ly _ ito 

e was adopted 

'1ods and t e a ail-

Ba adall-Cl ute-

Cour y . 

rval ·- s o ... 

. nal ~ t at · ., l . t 
coll cti 

'"' ,. ti- lS 1 ce -

t 0 • 
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... i~ ,1 _ 1 • } l e . ::! _, Jl 1d 'lppe · 
pa t \ _ :.111 o. .o. . io.l , expose · L 1 
the brick-s· (- le · ·. i sec . 11 , ., • 
7 ~ ic t, WG. s ta .. ~c :..... t ;-.1. c.:to ,,. 

filte , ·, to l _._ lte the ' ... - colore -
sil · · o ~ .r e -. lu - ~ 1 · • 
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{ 1951) desc ·bed t ' e Barnsdall , Chanute and Dewey .'ormations 

o: Okfuskee County . 

Character an. thickness : Lithologieally , the fill 

top is a sequence of dark blue-gray shales grading upward 

into massive buff siltstones and fine sandstones , with ~ny 

thir limestones near the base of the formation . 

In the sout ern part ot the county , isolated red 

shales , or typical blue shales up to 70 feet thick , appear 

between the Belle City and Vamoosa formations . Also in th i s 

part of the county the Hilltop contains , about 22 feet above 

t - e base , a single multi- colored conglomerate of limestone 

cobbles (up to seven inches in diameter ), clay plates and 

chert and jasper pebbles . This bed is white , yellow and 

The continuous outcrop or the illtop is found , l y 

north of T. 6 • It is in this area that the massive · uf 

siltstones and fine sandsto ~ s occur . These , however , are 

not continuous , the longe t known outcrop bein about ei~, t 

. iles , n · the aver· e perhaps less than one iile . 

In the type ~ ect :on , a c r eaSL"'t: ~ with clinorteter a r.l 

ta1 , , th f .f'ollowin~ z ~nes ~ re . s ·_ ..,.. - • ... . 

lte At the to , · :_ ou 44 eet O- shale , co ~red 

avily by cor. ,>lo e - ..._t fl t .... on t h o :. r l i . lOO ..... .;;. 

fo.ri. at.io • 

3. Se e, t o 20 ~ . t 
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stonP or fi e- r· aL ed sandstone . Fo ... sil casts , poorly pre

serve · i n t he siltstones , inclu~ e brachiopods and pelecypods . 

Ripple-marks are common . 

2 . we~ty-two r~ . of shale , grading upward tron 

blue to gray and then green ; alternating with tan or buff 

siltstones and dense gray or blue limestones . The average 

li ~estone , siltstone or sandstone bed in this zone is two to 

six inches thick. Plant fossils occur near the top of t.e 

zone . 

1 . At the base , 41 feet , lOstly blue shale , partings 

reveali ~ plant fossils . 

The blue- gray shales of the Hilltop do not seen to 

tit the descriptions of any Nellie Bly, Dewey , Chanute or 

D-rnsdall shales examined by Ries (1951 ) in Okfuskee County 

to the north . The isolated red shales of the lilltop (i . e ., 

in secs . 7 and JO , T. ·• , R. 7 E. ) may be equivalent to 

t . upper . -.rnsdall red shale , a unit whieh is truncate ~ by 

the V::i oosa .... ormation in the southern part of • 13 • An

ot' er possible correlatio . is with the Tallant re shale o .. 

nort ern Okfuskee County (Ri ~ s , l ,1 ). 

,he el ctric lo r )tudy of t 

Plate IV ) .ias aost re lalin • I n 

is di isible · ;o wo zo es , t. . lowe 

shale 50 to 100 -·eet lick n ~ inol 

· 11 .o . oruat ~ o ( se 

subst r.- -Ce ,h illtop 

n "ist · . c ive 

County , n t r ick: -

i · westwa~· , in , l sco 11n1ous l i _s-on s r~ 
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This .,_~, bal:.,_y i cl , e~ zo es No . 1 a_-.., .o . 2 , give above . 

'I he uppeY- ~ i su .. :- ce one , composed c, i . ly of san ._tone , 

thicke~ s bot ~ ort i r · a 1 • • westward . The section is si ii

lar to t ·at in the llie Bly, where a nore or less unifo ··n 

plate of s ale is overlai by a thick and co plex sequence 

of coarser elastics . 

Stratigr: phic relations : The ~illtop rests conform

ably on the Belle City formation in the central and southern 

parts of Se inole County, and 1:--, the norther i. part of Ponto

toc County. I . n rther· Senlnole County , it is apparently 

cor-"'ormable on .... -e uppermost ·ellie Bly sa i ·.-:;one . 

~ive formations , exposed in Okfuskee County to the 

north , 1ay be represe ted in the 111 op interval : '"llie 

Bly , Dewey , Cl1 anute , 3arnsdall and Tallant . The Tallant is 

perhaps the least likely correlative or the five , tie Bars

dall the ost li! .. ely . It is ::>Ossi, le t.1at the Cha 1u e is 

cut out conpletely y the overly:n .arnsdall before it can 

e ::-e fron: underneath the wi ·e belt o ~· fort .. Cana ia Ri r 

~·loodplain a 1 h ter ~·ac ... de sits . T _e upper Dewey s iales 

~ re proba' ly ii cl 1 ed i the l illtop. 'f' · possioil- ty t _.t 

t ie up rmost lell' c. 
1 ly shale it ~s also incl dt. c.oS bee 

discussed o ~ 144. 

At le st one 1 co fo " ity o_ . 10r . ropo 10 1 s se~ · 

.o occur ~thi n ~ e ill o 1 er val : ti t a· t e base 

t he - arnsiall. 
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The unco .. OI'. ity ~,1ich separates the illtop from 

t e overlyin, Varioosa forriation also arks the Ussouri- Vir

.~ l series boundary . The character of this erosion surface 

is d picte~ on Plate VIII . .asured alon t e str.:.\e , in 

t'·1e central part or the county, the l ,pilar relationship in

volved may be expressed as about seve . ~eet per ile . The 

t ·icke , ·.n a d thinning is not r :ular , however; a~ , pro

bably more i portant , the zero isopach crosses the outcrop 

r re than once . For the 50•mile distance from the ~orth 

Canadian River to the final point of truncatio in Pontotoc 

County , the n e is perhaps less than three minutes . It is 

thought , therefore, that across Serrinole County , pre-Virgil 

erosio · left the th-' edge of the 'illtop forruation not f ... ,~ 

;~·cm the presen; north-northeast south- southwest outcrop. 

In the subsurface beneath Seminole and Pot.tawatom.~e 

cor ties • the l,il lto thicke. s westw ..... r , . by the a-...dition of 

youn er · eds at t .e top of the sectio , in a ratio of 10 

feet per ile . This is probably .ore nearly the true value 

e pre-·1 ·1 · runcatio . Tte ir u . ~ ic!.eni · g shoul · 

' o ta· e i t · e sub st , · ce lone: a l i e rt ni nort 1-

11es O!'" iort - northwest ro . 'e i 101- Cr r Jy . 

U like the t er unco fo · iti s fircv. _ i n . e 

"et il i t.l i e po r , the nm ca . .! o of t e · 11 to i s co -

i dere , ·o- t ' e reas s i scus" .. '' >ov , to ·e "-_ s nt 
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Paleontolo ,y : Ries (19·1 ) reported 40 species fro 

... · e Dewey , plant re1 ains only L>ror th. Cl mte , a .:ew crinoid 

stems only fro t e · ~rnsdall , no nossils fron the Tal-

lant . This writer observe a ra }1e. · proli "'ic fauna i the 

Chanute.. J.O «1atio. i. Okfuskee County (sec . 34 , T. 12 · ., R. 

E.) ; nothing COffiparable to it was seen farthe sout . 

In Seminole County , the uppe~ ·111top sandstones and 

silt stones yiel · ~ · seven invertebra e species, an.. f' ~ ~1 .en

t r y plant remains were ~ound to b comIJ1on in itany parts or 
e ·o~nation . T e fossils collected at Statio 3090 in-

eluded : 

acniopod 
Hustedia s • 
Other unidentified · era 

Pelecy1oda 
Acanthopeeten carboniferuj 
~ucuh. 1n9d9nt9;Lges Week 
.:JlLC!.11l~nC! sp . 
Tro pi iophorus · ··p . 

At Statio 3 3 , tle following fossils were collec-

t ' : 

Gastropoda 
Worthenia t1bulata (Conrad ) 

c 
knoxense ( cC ... s e ) 

C lOi 1 ·. 
Col1 nals 

A· ... n co "ela ~o : "' h. , ilLo~ is t: . ~ 11 - e"'" 

:o 0 o"" t r is uri s ies i . e :..!Ol r,O\ y . Its 

e · i -1 nts ~r+ he- ... o. . i ·cl 
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uppermost ellie Bly sandstone a d the top of he rnsdall . 

So111e of th oxbar · eds above the Anadarche nember are 

t lO'l t to be illtop correlatives 1~. t e Ardmore sin 

(Alexander , 1952 ) . 

~ iri~il Series 

T e to · tat : ons were laid down in Seminole County 

during Vir·_il t ~ e: the Vamoosa , Ada and Vanoss . These fo_ -

mations have a combined thickness varying from a niinimum of 

about 700 . eet , along Canadian River south O- the county , t o 

a , .um or over 1 , 100 .fl'oeet in the northern part of the 

county . Thicke inu westward , into the subsurface , is r re 

rapid . 

The unco 11 ornity at the base o the series is one of 

t e two best- developed erosior. intervals 1 the Seminole 

County section. The other occurs well up in the Vi . il , e

twee the Vamoosa and the overlyi · Ada formatio • . ny 

other more or less local u co ~ o · ties may be ou , espe-

cially within the Vanoosa n tion and at tie base o · t 

Vanoss . top o... t ' e seri s is not ;arl- ty any ~ 1ro iou ... 

c erosion within COU! - ·• 

Ada ) . 

The irgil is 1istinguish- as a whole by: 

1 . T1 coarse , che ~ co 1 lo erates (int e 

2. Th coarsest i · es one co. 1 01 a es (in th 

) . T ,.. -t c ~ o r 

oosa ). 
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section (in the 'anoss) . 

4. The relatively lar~e number of multiple- cycle 

brecciated chert pebbles and cobbles (in the 11 amoosa ). 

5. The paucity or fossils . 

The coarse chert conglomerates occur in lenses and 

as channel- fillings in the central and northern parts ot the 

county . The coarse limestone conglomerates become even coar

ser southward into Pontotoc County, where limestone boulders 

are fairly common ~ the Ada formation . With one or two ex

ceptions , the arkose is limited to the southern halt of the 

county . 

-ir1il time .in Seminole -..ounty must have been pri

marily a time or emergence, with repeated inundations ot 

relatively short duration spreading southward across the 

area . irgil time must also have en a time or repeated 

oro ..... nic pulsations in the neirhbo L1 unton Arch- Arbuckle 

1lountain complex. 

V1m9osa formalfion . 

First reference: C '·· o .. ~ 

omenclator: or , 

r J 1924. 

1924. 

' ype locality: On the n road betwe ~ Sasakwa 

Konawa (i . e ., in s cs . 25 and 26 , ~ . 6 . , R. i . ) . 

Ori · :inal ~script ion: ore; . ( l 2~ } t• t a-

moosa !or tion r . outcrops -· 1l tl soutl er _tr p 



Seminole County : 

A suit _ ble geo ~-· · I· n c was not availai 1 for this 
fo latio • ·. ten. i nally select · is after t .e vil

o_ amoo which is located 1 t · northern part 
o · t ~ Stonew 11 ,.., . _ 1·c.... ~le , abou - e-half ile west o 
the outcrop. e fonnatio is tyJ cally elo .. the 

· ~ road between Sasakwa and Konawa. 
In the Stonewall qua _ the ormation is exposed 

over an area o approxir:iately 20 aqua r tiles . r1" le lat-
eral extent of its outcrop s s i ilar to that of the 
underlying . lle City limestone . the nort rn L ~ -
ot the qua ra le , he pri cipal outcrop t · 1 s a 
southwesterly direction to an area about one- half mile 
east of .r . and is there covered by Guerti sana . Soutl.~ 
o.i. ~yng t e .:..· ·· :ation is exposed on · t is _ elieved to 
be an outlier. · 1e sout e part of this exposure is 
covere in part Guertie sand and is overlapped by the 
Ada. ormatior . 

· lere all o ... the formation s ~xpose the entire sec-
tion has an ave thickness o 2 feet . At t ~ se 
· s about 30 fe to dark shale that light easily he map-
ped as a separate formation . , collections were · e . 
*'"'"om this be · , bu· it is very pl~oba lv ossili erous . 

· i nass O- the 'o · . tion is a o·e this shale -
has a aaxi '· thickness or about 2 0 .eet . It consists 
in large part 01 chert co -~ L erates , of massi el coarse , 
re an bro s tones , and · s1ales . · c astic 

~ erial is er ear tne to · t red coloration is 
t re also 1 ·s •r nounc.ed . 

~1e chert co glomerates o"' tie Vamoo rmation 
close.ly reseI le those o le woka , olde · lle, Seni-
no , and Franci · fo atio s , ~ ·1 i s 

' - s·> r__ • : s.; iilar beds • e Pontotoc terrane be-
cause o~ rko ic · terial contai e 1 t e la• er. he 
a oosa o ·1 . co · ins a ~ter tl : ckt s o che 

co . le . erates than does any . ,; 1 r fo. · t1o o e • 
• • • · · ~ chert ~ ts r ic · , t e •.! n 1 
a· es are · ly angu ar .. ,. · ran - i n ( ... ction 
o a · nc t - ch s tire • 

v ra lenrth , ,.- .. ,er , is 1 ·· .ch . 
- ~1 0 t • e ' ' t e SUCC -- ·1 

Ad , .. t · o , is 1 re or thi - re .so 
only he lowe 'l clas•ic 

::""tio of t i 
o ossil ou l - t 

any a pre - e cl • 

Othe , · c ·• · io s: on Jo (1 2 ), 

·lownsr pG 
,.., 

I I ·ously us- -
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"Li +-1 River co ~lomerate'' for these l "'-i s: 

nol 

Littl ver co ,. era e fo · ation is ound above 
t elle City l. csto le and consists o .. alternati 

so s 1 .,, es , sandstones 1 an ..... co ,' 1 
1 rates . It i s 

coo fee t - ck at t e north line ot the area and thins 
- tly oward the south~ havi a thickness o_ 350 e 

alo t .e south line . The snales are all very b _-_ : t 
re j colo and e up.at least half or the ·orIHatio . 
So art ey have not been found to co1tain any ossil re-

- s . J. ' J sandstOI s are usually ite and .:'ir e _. ined 
bei - quite free of ·large bbles and seem to be ore 

_ 1 t ' i the co lomera-t-e layers . 
! e c n lot rate layers are very .ueh like the s- .~i

nole co lomerate consieti ' ~ L' chert and quartzitic 
bbles sand c ted to .· er with iron oxides . The 

chert pebbles are by far t _ 1ore numerous , are subangu
lar 1 shape , and range in size from small grains to 
l inc e 1. diameter . The quartz tic pebbles a~e 
re rounded and ra e in size frow one to three inc es 
dia r . • • • 

ese co e eds are very irregular le -
cular a mark cross- , ir· ' . 

Le 'ors ,,.. ) , i ology of Semi-

-u .t ' crib .oosa as .follows: 

amoosa .. ion -ecupies a belt wo o eight 
iles wi e t 

cori'"';l omerat s , s 
7 E. It consists mainly ot 

'. ble , .ount . of shale 
ro1 ounc topogra .. iic expression 

. t or s . • 1 e co lo rates cons1 ; o 
wlar quartz pe ' ~ s, weath ~ c 'ert 

i · ioohes t 
of any o~ t '1 ~ 

roun e1 su -
l - , 
s : ze "" + 

. e 

- " . 
en (1 

~ , c . ~e sil ceous · te 
- .. les i I • - e ·al less iar · ne i c 

: ocally pe le up to six ncles i 
ross-L din , 1 1si , a ra .. late al 

l . 

t . ti, '1out t Je 'o ·nation. It t i in 
~25 eo 'l . to .32 eet ix 

....... 
i tne co era e 
tio.. 1 ~ ,.. st . 

t s o ... oosa 

llows : 
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calca.1. ous co1 ,rat.es . .foe coarsest co l · rates 
are .1 th basal 50 feet and tie !'i ler C"'! ~ er es ~ re 
in the uppe . t .,e .t. ormatio • ~ 1 uppe.t 1.: lit o 
the con ~ o, rate is irr · 1 .1. ; 11 places they ext ·, ui: 
to the ·~ awhu l t esto e =- le short distances away 
there a.re 110 co . 01 era es in the irst ;o te t below 
t Pawhuska . :1e ro tio show~ 1etinite a ects of 
having been cut by cros cur· en s urin the t" 0£ itf5 

e. sition , tl best examples O- which y be seen in • 
7 • I R. E. 

Ries (l 51 ) mapped the osa rn tion in Okfuskee 

Coun y : 

1
J. · discove_· o~ an unconformity at the base "' he 

lowermo conglomerate of the amoosa to.-matio~ necessi
tates redefinition o ... the fo .. tion . eretofore, the a-
mooea for. . tio as originally defined by ·- .. ~ has at 
its base dark shale whic wa out 30 feet t11c· ~ · •• 
• ' e sence O- an Wlconfo ity at the base of t · 
lowe ost co ~l r- erat is la 1.f'· .:st t e st k -over ~ p-

- relatio s oft e co ~ .erate with t1e underlyi 
.. eds . In Ok us~: .. J County alone , t ent-re allant or-

a. tio and t upper two : · rs o~ ne 11 on .a-
t ' o have bee t : ke- overla ped by th lowermost con-

rate o"' t e · osa to ·- -.ation. . Th!s unconfon ~-tY 
.es it po si la to ha e a - tural oou r· .• :o_ 

~. e o~ he ·sa forration , t re ore , also · s -
tabli h a natural ·asoui · - · ~ 1 ~eris ~ . ~""! • 
The author here _o_ re ti1 ·st e - · .ormat ·o (as 

d ) an stricts ' 0 "= 'v ts lo -
is ext e - upwa... a that e bas - o t e a.100 · 
t ' o 1 c d a . t e 1~ at t 

the 1 , " . ost co " o co o 
) i t . a ion . • • • 

1h ~ o a o eo1sists o~ . s con-
< rat .s , san ·lo era c 
sh ·· Ls . A a con 1 0 

• 1 , t t . is r ly 

b 
c · c · u PJ;>e . l" it · 

l e l 

I . , 

taic 
1 t 1 ic" SS 

i ual 
te .. o t · 

· t~ e 
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era e . .... ;r r consists lar ., : o · sub- ular o ~ 11-
t.' whit c ert fr; ts . Some o t se 4ra _c nts 

are as l r e as / inc. •es i di .::-. er . 'j le r .J. , • A~ts be
come pro - s _ irely small - toward tie "'o o.: t e r . 
Inters pace ano t ·1ese c' ert fr~ ents are finer · · s 

--~.., "· _nts , , rossiliferous lir estone that 1ave en 
r plac by silica. Delicate cri _i ste s, Fegestrcl
li.n.as. , as well as other ryozoans that are ii t ese !'"'L
'bleS were entirely replaced by silica . iany c- .i.. nese 
pebbles were as large as inches in diar ~ er. y pe '- -
bles or chalcedony , quartz , or quartzite were also ob
served . The largest of the Yi too , were about 111che 
4 

l diameter . Rarer , but stil present 11 numbers were 
exotic pebbles such as silicified tectonic breccias ar , 

econd and even third generation .., 1_1 ·- tes •••• 
Lying above the Boley conglomerat memb r of the a -

1oosa formation are about 600 ~eet of undifterentiate 
sandstones , conglomeratic sandstones , and red shales •• . .. ' 

The Vamoosa formation varies in thickness r 50 
to w-0 feet in Okfuskee County . 

Distribution: The Vamoosa formation extends·in a 

o •-sout . direction across the ~2ddle of ~ y. 

idens northward f rom a mininum of about two iles to a 

. um of perhaps seven miles alo North Canadian Rive • 

iis is a belt o considerable relief, excellent cuesta e-

;~lop n (see · · • lJ} , and l easv-.1.acix. scar ' • 

t I i r 't i a · lt · c ... -

: t is ~ lt ~ l r . roads in ral io o ... ... o 

... ct ~ o l · s . It is also belt OJ. low 

In Pontotoc County , to t I outh , t - BJ 0 

poi ' bout north OJ. .... A • 

w ~· .t - I s t ce cro ...i o n -, 
es ( t ) ; be yo t · ~t i t. - . ail . . 
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Figure 19 . The cuesta fo ' d by 
the three lowest ledges in t- e Vamoosa 
formation . he picture was take from 
above the highway in the south central 
part of sec . 23, • 9 ., • 7 E. ie 
view is slightly east of north . 
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Character and thickness : The amoosa formation in 

Seminole County consists or a sequence of shales , sandsto,. , s 

and chert con ·lo . ~rates , thinn:i.nf southward as a result of 

nur.crous periods of erosion. 

The coarsest conglomerates occur in the middle and 

lower portions o the formation . The chert cobbles in the 

lowest .100 feet coarsen from a maximum of about five inches 

in diameter , in T. ., to a maximum or about seven inches 

in diameter , in T. 11 T• 

Where not conglomeratic, the resistant ledges are 

burr to brown sandstones and siltstones , commonly cross- bed

ded and contorted . The shales are largely red , brown and 

orange . 

The entire formation 'a.ies from a shale- sandstone 

ratio or 0 :40, in the south to a ratio of about ):20, in 

the no rt~ . . he i 1creasin~ coarseness or the pebbles occurs 

i t' 1e same direction as the increasing thickness , but ir a 

directio opposite to that of the coarsening of the average 

particle size . 

1h-· ~ e 0 - t ' e hi • St ei_bers Of the .1:o:nnatio 1 h ' 118 

n iappe ..i. , freque ri .. ly , across no ~th rn an centra_l parts 

of thF_ cou ty as t , Pawhuska , or Leco pton , limestone (Le-

vorson , 193 GreLn , 1. 3 ) • J.'hi . report does not so consider 

t h • _h "'" are buff to yellow sandstones having a very hi _ 

proportion o seeo .. ·a y calcit - (a u 40 ) , and occasional 

chert cunP"la. rate lenses. 'ery ! .I. • , they reach t.hiek-
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nesses i ex SS - 10 et , .ut r ner· lly only ·~ew 

- eet thick . 1 t iree , like t '"' ve lyi I Pawhuska. 0 Ok-

f·'-:e : unty I re · rl 1cat ' y 1- Ada 0 -~ "' io ~ "re or 

less ~ gul intervals (se Pla . IX ). Each of the three 

beds J · es, sout'1wa :-d, as it a ... proac les the point o run

catio : first , • o a sandstone to a i ' limy sandstone , 

t .n o a soft rotten sandstone probably deeply weathe 1"'• l ir 

pre-Ada t · . • 

The formation thickens from 125 feet , at Canadian 

Rive· , to over 550 feet at Nort Canadian River. The north-

ard component of thickening is about 10 feet per mile . In 

the subsurface to the west , the formation thickens to over 

i .ooo feet , with a westward component ot thickening of nearly 

12 feet per mile . ~Iaximum thickening-- lS feet per mile--is 

toward the northwest (see Plate X). 

The amoosa has· been subdivi.ed in Seminole County 

into 12 members , eac consisti . or basal coarse elastic 

1 lg- overlain by a snale sect .. o . Te six uppermost .. -

'_1e1 · are colored dis ii ct ly on h accon panyi i .1ap ( see 

Plate I) to a e clea tt truncatio y t e Ada 40- tio • 

he other si:v ers re ~elineate on t , soli -

lines -wn alo the s ot : c 1 . e , )Ut io distinctive 

colors have 1een ass ~ ·d therr . 

coarse elast ic 1 s cro s , e 

county completely : • 1 (the basE lOOSQ C - e ), 

-.J e and ~ . • - lat' · t · i s "4esi Plate P as 
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F- u.:re 20 . Co., erate "pedestals" 
in the amoosa forn tion, in the northeast 
corner or sec . 21 , T. 9 ~., R. 7 ~ . 
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the "pink" led ~ , a manuscript terrh not intended to be an 

addi ion tot' e stratigraphic o nclat ure . (Pink ~as the 

crayo color use to identify his i . dle amoosa .~ ber on 

field. ps .) The " pink" ledge is the bes - horizo within 

the forma 1 ion . 

Led ~ s No . ~ and No . 7 are found only in T. 10 . • 

Sine · ies (1. 51 ) did not subdivide e Vamoosa in Okfuskee 

County , t is not now known whether or not they can be traced 

northward . 

Ledges o. 9, lo . 11 and No . 12 are locally hard and 

limy, and have been correlated by some geologists with the 

Pawhuska (~ee page l 'l ). 

Ledges o . 2 , • .3 , • ~ and No . 10 are apparently 

less si · ificant , extend! · across one or two townships be

~ore being cut out by erosion or passing into shale . 

The stratigraphic relationships among these ledges 

suggest that actually h · amoosa is a 1?;ro1·p, i t at least 

three formations represented in the county. Du to , lack 

of etailed knowle ~ - northward , such a redefi . ition not 

been att ·-· P' .d . 

In northern _ 1n .,otoc County , .the on~ coarse cla " ic 

material present iri the iramoosa ia in he o . 1 ( sal) co -

glo rate . 'l 1 CO' _o ... t!c r an stone mapp .. · 1y . 

(1924 ) as 'ppe 1ost amoosa is um · oubt -. - J-r' 0 t1e over-

lyin Ada fo 1· u1tion (see i .• 21 ). 

Dee .e the f aet iat t. le o~ · ~ t is 0 0 

/ 
I 



FioUre 21 . The Ada , Vamoosa and lle City 
ledges i.' · ' . • , • , • • i. f' lltotoc Cour1ty . 
oth l_ · ~sto e bers of the · -lle City are shown. 
1e _· t rval vW t e 11 ~ y li estone 

and th amoosa co, 101 ~ te is os ly illt p shale . 
e Ada · ··a ~ ..: l ., s s o the asal { o . 1 ) 

sa · t .e , e 1 · ·1 Ada . st ie congl erate 
z , · te ing e s ct ~ • ~ e UJper 
Ada shale is nissi locally ue o erosion . 
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shale , and r .uch of t e r s is sa1. 'stone , , e ,e .. eral appear

ance is that o~ a coarse co· lo • ~r ... te . This iase is well 

developed on the i· way between Konawa Sasakwa (as 11or-

. pointeA out) , on the hi between Wewoka and ~~ ~nole 

(' • • ) , and on State wa.y · • east of S h inole ( 1· . 9 • ) • 

e pebb es cobbles fo in t : ese co · ... rates fit into 

sev ral distinctive groups : 

1 . Buff , i some inst.· c s faintly banded , subangular 

chert . These are most common . 

2 . Jana but. - J - • en , or solid green , subanguler 

chert . 

J . Brecciated (tectonic ) second or third generation 

chert pe bles . 

4. -~ scellaneous; incl ' i - chalcedony, quartzite , 

quartz ranules , clay plats a1 ~ other ro · s . 

iser exani1ed ensive chert peb le col-

le· io · nth write 's pos - lss:on, a 1 note t . t cherts 

ei ilar tot ~ , es 1 ~, abo . , are J.Our 1 the Ar '. _noa-

nova.culite in the Ouachita - r untains . A · - k re n breccia-

te chert was lso . · ent i e · as e ~ . , foun ne the base 

or the ~ odfo . ·-1 ' li 1 - t dt' . t .; Arkansas ov culit • 

1se -id " jz a· c 'ta ~OU r 
. ·r l' e , I no· reoo 

' 
any ot the ( I ' •e c1 ·s n e c ll -cti 1 n . 

~ 1li ex t r: ert b L • A 

bro s liceo $ c' ert 1) cci . (ty J , 0 6 co I l.Z ... 

u<:' .sa e a ce t n c:ton c bre.cc :::: .:o .. in 
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Boggy (?) formation beds in the Mill C ·eek syncline (sec . 

T. 2 s. , R. ~ E. ). This writer agrees wit such a i e 1ti-

ficatio • The outcrop 1 · ioned by 1I is 40 to 70 iles, 

sout - sout west, from ' the Vamoosa beds carrying the brecc

iated chert pebbles . Of course , the possibility reniaina 

that t . e actual source could have · een other si iilar beds, 

located to the southeast , and now covered by the Cretaceous 

I 

overlap of southern Oklahona. . Fo-- pebble type 2, listed 

t e Arkansas novaeulite as a possible source, but eli inated 

t ~ . ·oodford to i&tio of t' Arbuckle Mountains . 

Thin-section stu 

nee tl At hey are forn 

of pelbles of type l reveals evi

~>Y chert replacement in 11 estone 

(see var1 ~ uyl , 191 ) • Crinoid plates and shell Er e ts 

are fairly co ll<?n • Despi · e a careful search invol hun-

dre .. of pebbles , no macro 'ossils were found . In addition 

to tl&e r sail evidence, h s s ilar ' o those or calci~ e 

were foun on t e thin sectio s . 

Buff to t -n re .J c ~ e chert occur freque tly 1 

t. Arbuck Mountains 1 various limestones . Some of ties 

cherts are bal ' , a r a ~ ew a darkly colored . The Royer , 

Viola a Woodford o 

cherts are found · t 

io s co· tai . da:r·· cherts; pale 

Ordovician part o the Arbuckle ~rou& 

d in the S ~ pson , Viola and Woo _o a d clea ly · ar e 

speci ens may e obt · ed froi t h Ordovician 

Arbuckle ~roup and the Vi ola to ia io • 

rt o"" t ' e 

In addition tc !ield V1or on ~~ ~ ehert- beari1 l i Le-



sto es of t '. e Arbuckle o _ · a~~ ns , detailed :1elc .:."latior 

of che · co · lo .rates in the Ardmore ·, sir was undertaken. 

There , ·· e Devil's Kitchen , Jolli f , ·_ stwick , Punpkin Creek, 

Daube . n other coarse elastics were found to contai· ctert 

.uch like that o the formations of g __ tinole County . Culp 

( 19 ~ 0 ) and Schacht (1947 ) postulate an eastern source (i . e . , 

the Ou chita k>untains) for some of the Ard.more basir crerts . 

It is true that the conglomerates appear , in places , to coar

sen eastward or southeastward , a"lon,· the present strike of 

the • Modern outcrops , however , often do not give a true 

.wo-di. sional "cture; in this case , a northeastern or eve ~1 

nort er1 source can account for the . ar coarseni1 • 

the , t 1 e coarse in . does not necessarily occ1r in the dir

ectio toward the source , but may reflect , instea , the 

trend or~ , e earby snoreline , and t~e directio toward the 

o· ' o~ t ~ pebble-earryin ~ strea . • The sands of certai 

lortheaster , lorida beac c ·s are . i ' ioved r 1. no 

south , yet had t}eir source , in pa "' ' tot ·e northwest (Long

well, ·lint :.. d K iopt , 19 ). A 10.· .eas '",- sout ies+ , ." ki . o

exposure, a s ie rutur - dat · , 'ould ica"'- . a sourc to 

t :1, northeast- -an error of 90 e es . ' · e Ard .ore sin 

c ·~ erts , there ore , . t well ha · an Arbuckle i!ountain 

ori (:in. 

The evi ence J.. y sur. .. :l as follows: 

1 . It is not iecessary to L to tle Ouachit ~ 40 

tains ·o a source t le; in ::' ct , uch O l b ,.. rt is 
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not ide ti~iable with any known Ouachita .~uu~ain v~r~ ety . 

2. Siril r or identical c' erts are . ound i deposi

tional basins on both sides of the Arbuckle k>untain- Hunton 

Arch complex. 

3. Such c erts are actually found in either Ordovi

cian , Siluro-Devonia or Pennsylvanian sediment 1 the Ar

tuckle - • untai s . 

4. Tectonic c e J , receias are known _o the Penn

sylv · an of the '~11 Creek syncline . 

~ . Perhaps ore + an 0 o · the SeI lino le County 

cherts are or o ganic o ·i · (i . e ., ~ erived fron a limestone 

t _ ~rane ). 

~ 
• The · !_ rity of nany of the S inole County 

c ert cobbl·'S i idica e 

histo · . 

short- haul rathe~ than a lo ~- ul 

7. Structural co si e ions suggest that the source 

or !Ost coarse elastics in Ser · nole County be located to + ·- e 

south rather -OJ a to t e sou _ st (see Chapt r ' I ). 

• e san r ~ ns ( arneti! rous } and t e chert 

pel les do not .ecessarily have t s ~ prove ance . 

conclusion dra f · t~ese i t_m, is opposed to 

'1aio o ~ T:. ( 1901 ), w r ( 1 24 ) n Oakes ( 1 l+ ) , acco ·-

diA _ to whom the sourc lay in ~ 1 01 chita mountain area o 

at least to the sout ' e _,t . Ll io ·- , s a ource 1 ·id , i 

· ho ' t to be un 1 ee..;ssary ex 1e "ent . 

Opposed to ,o cl ~ · o . __ ... ch.-J~- above is · e o' -
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servatio , ae hy Levorsen (1930), th~t t1e coa~sost cob-

bles re fou1 in the thickest part oft .e !0 · 1ation, i . e ., 

the northern pa of Seminole County. This as undoubt

edly i ·fluenced ·ny geologists to think of the C0 11·1 ·. rate 

as a channel or lens, crossi r · the present str ke ·,.,t son 

lar e angle, such as 70 or 0 agrees , and hence indicati . ~ 

a nort west trend and a southeast source . 

Likewise opposed is the evidence adduced or an up

lift to t ~ e southeast in post-Missouri pre-Virgil time ( see 

pa e 152) . 

The latter is t io 1 ht, however, to be rela i vely 

inor and distant compared wit: the known Arbuckle "ountain 

l sations ur1n~ early i · .. l ti e; and for the ron r , the 

cl · s in t • e shale-sandaton ,._ ratio are tho . ht to be i tore 

s ..:. '. 1:1 ricant t the distribution of the coarsest cobbles . 

The north r t . ckening, by itself, is evidence in favo~ of 

southern source . 

Amo · tl e cl ert pebbles i the Va! r . sa to. ~ tation may 

e 'oun ' ·iany which are soft ernu to be ·mshed easily by 

a ir e har r blow, o in some instances by squeezing be

twee th , and ore- -;-· ~er . ' e sticky, flaky J ate ,;_ so 

.;:o ~~ d is s i. ilar o tha lo e · in well san ple as "tripoli" 

or "tripolitio" sandstone . · 'he Varnoosa, on t 1 e surface i -

Se1 inole County, is "t ~· 'olitic" ore t t1an any ot .er fo . 

tio1i described herein . e "tr11>oli" is obviously derived 

fro chert , · · is 1nferre"' tn the product o.: long 
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an oxy '""' ' - ri cnviro 

) beacn or o!- - s ore ~ · (!arr, 192' ). The cross- edding 

nr co~ tortio £ in the Va oosa support such a concept , as de 

the fossil plant fragments . 

In tle ub urface , the "tripoli" zone descends in the 

-cti n to t e west . ~his akes correlation by .well samples 

itficult , 1 t •1ot i r ssible , and t .e problem vanis r s on 

elect- c lo co _ latio s . , e "tripoli" is ta.ken to '"' an a. 

speci c environ .nt , rath -..... than a time horizon or rock 

unit . e paleogeogra he area is such that the Des 

~o il L S sho.c zone would have bee west o ~ t · Virgil shore 

zone , ar '1 ce shore indicato s woul be ex cted lowe ..... in 

ie se::t ' o tot ; t . 

V ioosa sands ones are li · _t bur " to brown, thi -

bedde i to , .· ss ve , cro s-be ~ ded ar co tort d . Th · (Ai C'l 

are su -rou ' ed to sub-angular, and co monly in t e l/l to 

l/2 • size ra . :e . So · i 

(and edian diar.;eters ) a 

1 . 3 r; 
1.))0 
1 . 21 1 

1 . 20/f 
1 . 2 ' 
1 . 175 

eoe r-1c.:. · .. s (Pett or , 19 

lis J LO ~ 1 typical s ple 

(.;oq 
( . 200 ) 
(. 1 t:) 
( . 230) 
( . 1 ) 
( . 2 -0) 

,each sands commonly have sorti • ;" coefficients i the range 

1 . 2 to l . (less con only, to 2. 4 ) {Errery 

1 ... -o). A study of Recent Oklahoma ri r 

Ste a ~ n , 

" ~ , re-



1 

172 

vealed sort~ 1 r c -e:ficients rangin ~ron 1 . 1; to 1 . ;o (an-

ner a 11' ~ s , 195 ). Sorti or une sands is usually in 

th sa gen ral ~n E (Sidwell a 1 d 'ar er , 19 9) . ~ e char-

cte · - ! th cross- beddi and the presence o~ contortions 

tilitates against the possibility that wind was the chief de

positing , cy . 
0 ~ ~ 1d curves (tiagnold , 1 41) indicate tn ~ t the e-

gree or sorti 

lat a di+-.io 

has ' en : paire 1 i son _ insta ces , by the 

or si ~ niricant proportio ot ines , a ence 

that t' e ori · al sortin was e tter than "ive . above • 

. ou -1 curv s (Tanner, l 0 ) s, ~ . st tha so e o_ 

t . c... was ' r~d- rdled t i. o h at least , rt ot its ·is

tory . 

st . 1 . "' s · _. lo . 11 ... ·' • 12 a _ locally· 

v- ~alcareots . Laboratory alalysis sho ' 

• i i sol1 , 1 resi e co _ t _ f 0 , so t .i.es - are ca.le · ous 

....... , .. 1..·-~to 'es rat' .... t a · aceous lineston s . Eac _ O - these 

le _ es i . weatl ere ~nJ · o dtl in t . iat vicinity 

or t e 

J rth o 

an i .1. , rd "' r s e ·stance r int c: t ... -uncatio J lin 

he leache ph. se , n eye that a -ypical brown 

u · te with a h -J, proportion to buf .... s · st e . ere i 

o seco ry calci ~ , the 1 

whit • Sharp h-- l. er lo : o 

ti e lO .. er or " s - ke" which 

-:e is pale yello 

the sur .. c 

or alnost 

result in a 

o ... the 1
! 

co igl. 

ly calcareous lens · 

be obta ed from almost iy 

i t e county . Chert ~ ble 

te.s occur wit~ : t f se uppe. ·most sandstone 1 . s ; 
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a excellent ex ple t i - proba~ly a co · lornerate-

fill out · c • ., 2 . j lJ' • • , R. (;: 

E. 

Stratigraphic relations : The ani.oosa formation , in 

Seminole County , overlies the illtop to~ ation uncontormably. 

?he coarse cobble co ;lornerat ~ which makes up the basal a

moosa ledge is in sharp con · rast with the shales and other 

f ine elastics o ~ t e Hilltop. Small-scale irregularities 

along the contact , such as one woul ' expect to ind associa-

te with a major unco :o ty whe no peneplanation had 

taken place, are common . These include outliers of Hilltop 

shale in the southern part or the county, where t-.he Var._ioos9-

rests locally o the Belle City .formation . I dition, 

the l e of truncatio by lich t1e sa cuts out the 

illtop is measurable . This unco ormity has been traced 

southward fror t e . -'sas line by Oake (194 ). 

The top o t e Vamoosa i likewise an u co - o ~ "ty . 

he basal sar stone o , e ov rly i Ada orne.tio cuts out , 

in order o. no rt to sout' , the llow .... - a Vamoosa le es : 

o . 12 , o. 11 , fo . 9, • or o . (t- e critical r int ; s 

1 idden u1 r Quaternary lluviu . a terrace depos~ts ) -1 , 
in Pontotoc Cou · y , o . 1 . I ch o"" t e - rst ~ iree in-

~tances , the ' 0 le p · sents two character-char · es as 

t e point o ru c tion i ppro c ie (se ~ - 172) . 

The an -,les tru cation v , · en asurec ; two re• 
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1resentative cases are discussed in Chapter VI . (For a 

stratigraphic diagram showing t es relations , see Plate II.) 

Paleontology : The Va 1oosa fo .. _ iatio 1as .en been 

considered barren (i . e ., Morgan , 1924 ). Ries (19;1 ) reported 

Calamites and crinoid stems from Okfuskee County . .amooaa 

beds in Seninole County yielded four fossil assemblages : 

1 . Internal gastropo : molds preserved in hard , cal• 

careous sandstone (u1per Vamoo, ). 

2. Peleeypod suites preserved in local soft dark 

brown siltstone lenses (upper V oosa; basal Vamoos~ ). 

) . Plant fragments (basal Vamoosa ). 

4. Crinoid columnals (lower to middle Vamoosa ). 

The following identifications were lade : 

Pelecypoda · 
. Ac1nthopecten §:§b!n~f:rys (Stevens ). Stations )0 9, 3099 . 

Aviculopect§n h_.!!i_i_U_ Newell) . Station 3099. 

Flora 

a:~If:g~r2statr~~t~gn ~~054 . 

Age and correlatio. : The Vamoosa formation has not 

been lapped northward _ 0£ Okfuskee County; 1orthern O ·J~ -

homa equivalents are not precisely known, but proba ~ ly in-
' 
elude parts O - the Tela ,-ney d _ in __ 'ormations . 

In the Ardmore basi1 , the V .i.. oaa horizon may occur 

within the erosion interval ·: wee the strongly fol ~ a. 

faulted Hoxbar beds and t ·e .tly dipping arkosic "re b 

which skirt the southern flank o~ the Arbuckle untains . 
" 
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The amoosa is early - irgil in a . ~it ~ ~ ~ssoci-

a ea unco .:or _ ties , both above and belo ·1 , • t "Y ~ · , 1 ... ep-~c-

sent as much as two•t irds o~ ' 1 ·1 time . 

Pawhuska fo£!Patiop, 

·The Pawhuska formation does not crop out in Seminole 

County . It is mentioned here because it has been ·1apped or 

traced across much of the county :- seve :-al ~eolo · sts . The 

beds so apped are ledges • 9, • 11 a d o . 12 in the 

upper part of the Vamoosa formation . They bear no litholo

gic similarity to he Pawhuska , wlich , in Okfuskee County , 

includes two thin red- coated dolomites separated by a few 

feet ot shale (Ries , 19/1 ). 

The latter io .· tation i · truncated , in o near sec . 

2 , T. 11 ., R. 7 ., i western Ok l : .e Co1nty , by the 

overlyir1 A ~ fo lation. 

&la. i:S2 [Wit i.Q.D • 

First reference: Geo ., e L('_ r ,. 
' 

1 2 • 

clator: Geo e ~ 1o ~ __ n , 1 ... . 
T locality : Ii s of L to I 0 , A • 

Original descri io : org 1 (l J24 ) deac t e 

Ada from outcrops in tla no , \em , 

r le: 

"' e avera + ic ess O- tle Ada _ orna~~or s ~ bout 



100 feet . Li. estone c l') :~ rates ar ' coars sa. tones 
are very pro1 inent along the greater portio o... ., · · out
cro • Clas~ ic aterial becomes less t / 1 t ~ nort .• , 
however, and in he vicinity of iOOsa is r , sc - ce . 
itl the ecrease i t e ount 01 elastic ·~' erial north

ward t e f ornation becomes thinner nd at the nort rn 
. 0£ the sheet 1.as a total t tickness of only about '-
eet . 

On very c ct ristic ~eature or the formatio is 
t _• e asphalt whic it contains . This is always associated 
with the co 1 rates or coarse sandstones many of which 
are o en \1 ~ ~hly saturated . One mile west of Ada , aspbalt
be - , sa ' tones ar d conglomerates are quarri l. for 
pavi purposes . 

orth or Cana ~ 1a .. liver exposures o · a.sphaltic strar a 
are less numerous than t / are to the south, but uch 
strata are often e _.countered itt water wells . • • • 

, 'i thin t . e c .i.. ..• :ierates of the Ada formation there 
are many - '_ts ·which contain unton and Viola fossils , 
while the sand whic' composes the sandstone strata is 
very similar to that in th S .L.. pson. .i.rhis evidence shows 
clearly that the Arbuckle iountains we:..~e the source of 
at least a great part of t ie sed~ ·'nts that make up the 
Ada !ormation. • • • 

Al 1 fossils are very scarce in the Ada formation 
a tew species were found ioh indicate tnat the sed::. u ... ts 
are or marine 0 i - - • • • • 

the base -o.r' the formation is a • .1in black lime
~ .one t 1a . is v · r:r ~ --; istent i.i • the vici .'..ty of Ada . 

· _ rt of Canadi _ t i , t Ada o r. ion app --- rs to 
rest eonfo_. ably u -n the amoosa , but toward he sout 
it overlaps se ~ra _ t e underly! lg for1 iat_ons . 

About o e ae sou . of . e _ 1oosa fo . io 
is overlappea , ad i t vie ~ ' ty o ~ Ltzn 

1 t Ada 
fo · ion exte · -' cross Francis and S . nole :..-- rn - -
tiona to an unco l... o_'L bl. co .tact with the iola l 
stone . 

Distri>ut10 c Ada ·o · ._ tio. exte s across the 

west cent "'al part o · . r iI l County , i a north-south belt 

one to four i l ~ . : d • town of S ,le i locate< 

1 ly on t e t - . 

Cl .racter d t .ic'm : A n 'e i -

nole '.J pa el . h e , s 1.1 • ne . 



I 
177 

and siltsto es , and occasio a ~ 111 stones 11 ,sto1e con-

glo c . es . The pastel hales i - . .cti v , except in the 

no rt he part o t county whe " 1 . 
"' 1 are easily confused 

withs : ·1ar shales in the overlyinr Vanoss formation . 

The basal .be.,... o"' the Ada is a burr, cross-bedded 

and contorted sandstone (see Figs . 10 and 11 ) 10 to 20 feet 

thick . Locally it is a chert cor ~lomerate and therefore 

hard to disti u~sh i --o the underlyi , amoosa .... orz · tion; 

~rgan (1924) failed to make t- is distinction . 

The -ddle Ada l~ eston co .... .1 erates are well•de

velope int · e central and sout · er p . s of the county. 

They are cross-be -e. , and coitain l : 1esto~ e cob les as large 

as /.,. .; ches in diarnet '=. r . Northward they ~~·· e into c .ert 

conglo rates in a san .~ s o .e matrix , and .... en into shale . 

Sout '.ward t . 1 in sto cobbles are aceom 11 -·Y pebbles 

or red, tan a1 ' .. e· • Biot · te flakes are also _. irly 

eommo · • 

i.he S .. c lit stone member, in the central p - ot 

the county, consists or a 1 . tular s quence r thin , dull 

white , ti ely c ·stallir e 1• ·~ es ne ~ d i c· e low st t ' ird 

or the ... ori "tio • ey are useful, where se, ·, , o struc-

tural control . 

The Ada is 150 to 250 r et thi , thi c\ ni and 

thinni O' in no re ~la · anner . "is is due 1 part to l ~ ss 

de sition northward, o chann 1 at the , . , e of ... o·· r-

lyi · anoss , a bl-y i "' o c:-tr ct;t e o 
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Li ·e so iany other S-:- inole Coun+-,.. fo ... ,. tior . ieh 

i ve an erroneous · ,.p.... ssion of coarseness, the Ada is pri-

marily shale . ven in th · south . part the c unty , wh re 

cobbles are relatively common in the conJ ... omerate b _ . s, 

sl ales still predominate . An excellent e·xposure of Ad · 

shales may be seen in the roadcut immediately north of the 

Canadian River bridge (sec . 4, T. 5 ' ., R. 6 E.)( see Figs . 

22, 23 ). In Pontotoc County (i . e., in the highway cut as

sociated with the railroad underpass soutlwest or Ada } lime

stone boulders occur. 

single ledge ot. er than the basal · .ber, can 1e 

traced continuously : or any ~reat distance . The basal mem

ber, a distinctive beach-type sands .one , r eatly resembles 

the underl11• ·· amoosa ormation , which was bein erod id and 

rewo ·ked uri t he Ada sea trana .J_ .ssion. Only careful 

£iel work will show that this key bed belongs to the over-

1 1 i n S 1 lale rather than to the -.ormidable-looking jumble of 

V ( sa elastics below. ior • s ~allure to make this dis

tinction accounts ln rt for thickne s i ~ rerences noted 

a ,· . • 

Int e nortlern and cent. - 1 ·t s o the county, tte 

bas Ada sandstone is commonly a ert u·d1 tone ; there , 

t1 _ tlen-expos portions 01 t . ramoosa ~ e_e lar· :· shale 

· 1 sandstone . In tle outlern art oft; e county, t e 

basal A is ene a _- c- 1 . . atic; l e , coar · amoosa 

p b" l - 'l ~ s must ' ' V S cen e ~ '?o('l cc. ur-i arly Aa.a t~ • 
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• 22 . Ada a t 1 s l s, 
csed int' e ··c ~cut in sec . 4 'I· . 5 . , • 

E. , north t ~ r'.:nati .. .. . 7 0 , bri C1' • 



I r ..., 

23 . 
photo ./ ·o 
oar was not ve 
sures . 

1 
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1th the transfer or tle Ada beach zon southward into what 

is now Pontotoc County, and tle submarine burial of tl e an

ti amoosa outcrop, t e Ad a · botto became an environ

ment, primarily , or clays anct othe ~ very fine elastics , with 

an occasional introduction or limestone pebbles trom tle Ar

buckle Mountains . 

The Snomac 1ber, a sequence o ~ t .in limestones , is 

after the Snor ·.c · ownsite in secs . 10, 11 and 11+ , T. 

7 . , • E. The er exte ·s ,,,. the center or sec . 26, 

T. •I '- • E. , north or Little River, to secs . ~· and 15, 

• 7 . ' • E., south of Little River. Commo ' only a 

le limestone is expose at any o local ty . • e ~ ale 

int --al in ie t Sn,.. e 
,. .,.. is .-:ooun " - .bout 1 t:. .,. -et .... -

tl ick, n overli s th basal Ad s +one . e Snomac oe-

cu ath r !: 1 in t i 
, 

l s ct · on . - I rall ch .lky 

it · but 1 · st a inc' ~ a foot t ·.; ck , e 

e vy 0 r in t -

u lle .it . 11 ·ston • 

Overl·· t Snomac it s "' • 1 ; 1 s 

is zo 0 .. t . e dle A a 1 st on c n rat s . 

ve tl- e · ... o .. i ernmost sure in sec . 3 , . ' • • 

In , 1 A or con-

'. s o,..~ lr . J ~ o \;, • 

Gray rou~ -st ..... _ac a 

01· H ··one :.c 

·o occur· a le . ~ ,.. s ~ nn• " + 

• 



outhern par county t' y ,e ''ound '-5 to 5 feet 

>ove tt ~ al sandstone . At places tr are torrent-bedded , 

•t 1 · ual ers elo ~ st , . • r outcrops are 

.. i.ot continuous south. · • . e lack o: continuit t and the 

est · -slooin torrent-be in \ t . const as evi-

dence ·or an eastern or southeastern source . ever-the-less , 

t , lis writer a~rees ~t th sn f;estion by · "',"' n (1924) that 

tle source must s tint o limeston terrane to the 

south . 

The basal member, the Snomac member, and the middle 

o ,.. ates are all typically eveloped n· r th Snomae 

townsite . 

Ada shales a brown, y, lac , , · ir• 

ple, or - ~ en . Shale unite 40 or or. £. iick are not 

rare . 

In addit on tot e litl lo : es , ~ven a , ... , Ada 

c · i1S discontinuous b r s o rown sa · .onr , vari-

color · siltstone, chert cong . ~erate , erratic lenses or 
1: _one, _ , ·i nti 1 .ite flake one . 

1 wo l -s 01· were not in • One 

cons_ s or tiny nk 

··l ' ,· .-.in s ' lticl · on , in 

s c . l , 

... it 

pa· o 

• 

• 

er o 

. , 6 • 
So 1 

in • 



l i r, 1 :1 , out eep- into t -- A ~ formation , could not be 

e n1 • 

Strat · _aphic relations: 10rgan (1924) observen 

that the Ada formation truncates the 1amoosa, Francis and 

Seminole rormations , resting in· its southernmost outcrops on 

t e Viola limestone . 

likewise truncated . 

is map shows tlat the Belle City is 

-less , ne ailed to distinguish 

the basal Ada member, north of where the amoosa is cut out , 

from the underlying amoosa !01 .tion. As a result , he was 

1 ' to the conclusion t itat, north ot Canadian ~~iver , the 

two formations are conformable . 

Field work across Okfuskee , S i 1 1 . . nd Pontotoc 

counties , coupled with data taken i ·om 10rgan ' s map near and 

sou" ot Ada, shows that the Ada t 

succession, the following units: 

Pawhuska _ormat 
("< ' 2 

amoos. · o. 11 
o . 

amoosa o. 
a ~ ,. s o • ! . : er 
ill top 
ell Citv 
e11 · e l 

{.;O . 1 1 

Seminol 

cion truncates , in 

5 or e · ps both 

.lis is a total o~ ~ ven 01 ~t-ons, or, " sur i . Ok l -

.- t. County, a" out 2, 100 1·eet o s Ct- i . i uncont -~ ty 

mar tl e last - _· .ant oro, - C acti -· t ' in unton 

I'ClJ • e unconformity ~ ra ~; , o s own on t e ly 
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sli · curved , repreaent i one or • . late but much 

less ·~ pulsations (i . e. , between 

Th - uneonr z •ty at tl _ top 

inct nor so ; ~ ·Jant . 

anoss t ... ... s) . 

t . is neither ao 

tion is co : ete l · 

cu~ out .,~ th overl · ~ anos tion, en i.... en rests 

on Arbuckle group (1 •• , Camb - .dovician} rocks in eastera 

0 

County ( .. organ, 1924) . In southern Seminole County, 

contact between the two is mar ~ · by channeling and 

w,."' ....... "' ... i ties . In northern Seminole County the con-

tact extremely ifticult to follow, and bDyo d or 

1 .., 

:n·1-

i 

River the two formations ve not been s parated . 

Paleontology: lo ·:.,an (1921+) list rossils whi 

come o the Ada - ormation, ·· also stat 

could lave een deri · 

(1 51) 

County. ot a 

County . 

no fossils 

tos 

th 

was -Ound .:n th 

t :t 

ci • 

n 

and correlation: :'h· Ada continues nortl ·· 

t- e lower part 01· t Buck Creek 0 ti on. 

is trunca · in cat • ·i zon 

occur, 

!" e n kos b 
.. 

.- Pennsylv 1 1 • e 1 -

n a • 
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,. nosn .''ormatipn. 

f erene • • 
ienc·1 .t • 

locality: rhe town (' • 3 . , • 

Original escription: rgan (1924) crib tl 

Vaness the northwestern part e Stonewall quad-

e: 

e anoss · . , iation consist -
stones , co , rate , shale and a 
All or the strata are arkosic , some 
much so tlat at first - ce a. 
taken or true , ·tes . 

base or the SS . St On 

alternat 
... t in 
ol' the 

tl 

t contact b ween , e two ei the 
arkosic and non- . ie mat .. rials . 
iature ~ - t , t alo , ~ontact 
th Vanoss is · ssively overla 

atum can , to 
th £on .-. tion. base _ tl ar' 
· s · -ti ·aneous . 

- th :. lower formation o , 
sout 'anoss . 

ear the center 01 e L 

stone • ...'l s r 
~ian Rive -, •jut ppea interi 
to eout' that t- • 

llaceous . are subject r 
e . Where fre expo . ., · 

· color ·n ti - ly 
and whi e . Se 

st 1. 

0 

ay . 
t '.e ... ecrease 

t-. quant "t 

. ) . 



-t are al.moat entirely 0 OJ. tt . 

limit t •. - Vanos ... ormation is y 
e . e of the art 1 . stone er o · the Strat.: r 

ormation. · e t .ickness of th3 ·Anoss ·orn - tio in
creases southward . The exposed portion east _ Kona · 

als only about 2 0 .feet, whil near t '. 1e sout west 
corner o~ t . a .Le there arc about ' eet of 
strata within formation . 

Other cr1ptions: Levorsen {1930) ·scribed 

anoss l'_o ~t~,on in S-: __ :n le County as follows: 

The Vanoss formation oc- 1 ·~ ap-
-.. ' ... tely e west half ot ~ : ... .Le County . It • · ... s 
thickness · · r- 250 teat to 520 .. eet and consists of 

: -~es , arkosic sands, c · ~ - omerates, and a .1.ew tl in 
limestones . 

Dott (1930) described the V.anoss formation in Garvin 

Coun y: 

il~ ~ e uppermost part this formation is 
i ounty •••• 

-.. ar the top the anoss formation occurs a 10 to 
~ ~ - , persi~~ent ~ o. y, coarse- ic 

ne, .. eh can be· tracec w1 t 
t vicinit "" o .. nos t ss 

a small t .ickn s o ... · un 
c se all o ~o 

r cunt·. 

Distributon: 

rn 

seven miles 

, 1925) . 

Cl ·~ r ct 
anoss forma ion 1 

n 

anos ~ O - tion crosw 

County in 

not 

e 

. . t .c: 

s . 

nortl -so · 1 

trace 

1 y 

tl 

0 

, , i 
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ar · -C a c 

ern pa? • 0 e 

bas · ~ the Vanoss, climbs in t e a ction nort • 
' ld-

spar 1 in lm-. ~o ions ( l 1) . 

stone and 11 one con ·at s occur 

in t · no s: ( , ) , c :_n · dal li. tone, ~ oot 

cl-', 2 I.' et low t e op, 1 .he nort (north 11n , ee . 

• D ., • • ) ; ( 2) a cru ~ 1 T, s li 

stone len 1 stone, about , down top, 

st th town of Seminol (nort st corner, s c. l , • 
g . ' .. • ) ; (3) 1 stone .. chert quartz co· · lom-

erat , six inch s tl _ck, bout eet be -w the top, in tle 

c t ·e l r o tt c unt, t corn r, c. , • 

7 . , • 5 . ); an ( ) t ' 

t . t p, (s c . 

2 ' . ' • 5 • ) • 

11--o t ft 

on 

. ar 

t , 

• 
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poc +- s or e in t , is locally ha ""' ..l by s con ry 

calcite. orth of Lit l "'"-v~r , th ar : 1 .. climb 1l.. 

th section , an t contact en e fO fo tions , 1-

OU.·: rawn what appea to ' continuous an tone 

rizon, is still open to some oubt . 

Locally , anoss sandston l . es are marked lens s 

or rate ; an x 

aay be round at arnum c urch ec . :33 , T. 10 • I 
. , - . ) . 

~ se , these stones , not arkosic, are ite , 

l ; sort , thin and ; and at · c cross-

d ) or contort • Tl se s sil st e 

n at1 ly int as beacl or near it • 

e ales are .. ticol re i 

i.. ' e .i. O. tion . 

Dur! the cours or , . work , tl .. _ t uru \tOO 

e "' il pro · suri on i · 0 

c ' e • 

th tlickness rec s u .. 

; , 4#· , 44 '· 24 , 4, 2 ,, • 

ue. --in "' n 

tr 

l . 

\ 
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un ....... nfor'·1i· y have bean :r.oun • Arkosic sandstones :id con

glo Je~ate ~111 c~~L·e~s ut into the underlying Ad.a forma

tion (see Fig. 24), an:l local irregularities may be seen 

alo ·1g he co tact at t. .1 y locations. 

The best known channel (sec. 3, T.. 6 N., R. 6 E. ) 

trends southeast•northwest, is about 1,800 feet wide, and is 

cut )0 feet or more into the Ada. Feldspar fragments here 

have a maximum diameter or about one inch. This square mile 

(sec. 3) is cut by at least seven faults, along all or which 

measurable movement has taken place. Ottaetting this ditt1-

eulty, however, is ~he presence ot easily recognizable basal 

lda sandstone, middle Ada limestone conglomerate and basal 

Vanoss arkose, in such a pattern as to permit relatively 

accurate stratigraphic measurements . 

Farther south, in Murray County, the Vanoss trun• 

cates the entire Ada formation (~lorgan, 1924) . Hence there 

is little doubt as to the unconformable relationships south 

ot Little River. This ts perhaps the last regio-nal uncon .... 

tormity, in this area, due to an orogenic movement in the 

Arbuckle Mountains. The last previous line ot erosion••that 

at the base of the Ada formation--has a faintly curved map 

trace, indicating that one or more weak Arbuckle movements 

have since taken place. It there was more than one of these, 

then the moat important one is marked by the Ada-Vanoss un

conformity. 

Paleont~ogy: Morgan (1924) listed six plant species 
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. ure 24. A channel at o th s 
formation , sec . 3, T. 6 . , • 6 • Th basal 
~ ·tone is outlined y a double row of ots; two 
units within the middle Ada limestone conglomerate 
zone are indicate ~ two distinct hachure tterns; 
and arkose outcrops ~n t basal anoss are 

own by lall trian s . ~ec ion-corner crosses pro-
i a seal • . 1 a l t 1, feet wide , 

• a· cut J 4eet currL t proiab flo -
t out ast nortlwe t . 
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a, nine inv lrtebrate spec~es : Lo· " ~. ~osail~ in e an-

oss formation. our speci, s , a~ inverte -a~es , 

lect ~ in Seminole Cowity: 

ryozoa 

fttZ!C:r!Pi!Ridod1ngroide§ 
Pelecypoda 

Edmondia sp. 

Crinoidea 
~ : umnals and other ~ n 

e .... 

""e col-

ge and correlation: e Vanoss is probably equiva-

lent to the upper Buck Creek formation (Ries, 1951) ot Okfus

kee County. Southward, J e Vanoss extends throu ; ~ 1·ay 

County ( o ·gan, 1924) and around the west end of the Arbuckle 

~ountains (Birk, 1925) . 

In the ortheastern part or • 2 s. , • 2 T. , is a 

e tly- ~ppi1 red shal - un erl ~ the art l~ ston J 

Permian) and overly the st epl - ' ipping b _ s ot 1~hc.. folde 

Arbuckle ountaine; this sh l · is re int as anoss . 

In e Ardmore ~in , t -'ippinr red shales and arkosic 

e c n at s preai across the stron:ly-"'"olde 

P~mnsylvanian roe.· are consi 1 anoss correlatives 

(Piets .. - 1952) . 

h anoss • , fin· ion, uppermost 1r il in 

( ~- !'ln , 1924.) . 

Permian System 

' I 1.... is ,P 0 -'1 i 



ca us 

.:.e tl • u 1 

.1. cies - r s or, n_ mo 

.a:o lation )resen in the nort ... _stern corner 

county. Satis ... . oto s lution of t problem must 

, unt · ~ et has been undertaken in 

e County . 

Kona}Ql fs>rmati2n . 
First reference: George .1organ. 1924. 

lomenclator: 

Type • • e town Konawa ~i is locat 

on the extreme eastern ~ e of tle outcrop. 

c i . tl 

Count 

unty. 

·scription: or n 

WD. .... 

nct t 

? _ tior .... r t 

ni . ~· t..:i .. - c 

i on i 
s 

ne . o 
conclu ~ ... 

anos · or Str t .. 
Tl 

(1924) or y e-

south ~ t corner or 
• n . 0 
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.ln ct 

tructure l 
1 J er 
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outcrop 0£ fieavy che ... ~ ... o - ~. ~ ~ t t t. . e . .:.. 
ot the same type contain v ~ormations below t 

. only :. bservabl dif :· rence , tween ,l. str t , 
those which occur at lower horizons , is r~o , , th 
arkosic material wl icr.i. it contains , - 1 which is a .sent 
trom the lower strata . 

A series ~ coarse , • _ brownish- red sanastones , 
a tely JO feet thick, caps the north bluff or Can-
a ~ - i ver at tl - bi i ·' south or Asher. Beds C · ~ r 1~ 
to these were not observed in the Stonewall quadrangle 
to ' ~ south of Canadian River, and it is thought that 
. eir outcrop passes westward eyo~d the limit or the 

area before crossing and emerging from the sand- fill .; 
river be .• 

•. the bridge northwar the outcrop of these strata 
forms a prominent eastward- facing escarpment that extends 
to the west of Asher and beyond the limits O- the quad
rangle about one mil northwest of t t town. 

The upward diminishi r arkosic material common to 
Pontotoc strata , disappears near the base or ·1· .ese sand
stones . In view ot this fact an since the sandstones 
r~ s nt a rather definite zone their basal portion is 

·e considered as the top of t.e Konawa formation and 
of the Pontotoc terrane. e sandstones above the Konawa 
format i on constitut the basal part of the Asher . 

The thickness ot the Konawa is about 500 feet . 

Other descriptions: Dott (1930) discuss . the Strat-

_:or - Conawa problem under the 1 ~ i , "Konawa .formation": 

. ~ n _ ppli tl .. is name to a series of red shales 
am sandstones cropping out just north - the Garvin 
Count line , in Clain, north est Pontotoc southern 
Fottawatomie count es , which e re , ~ ed as YOU!li r than , 
!: ' over_ ppi L~ upon \ e Str 0 formation , .... r-:_ ~· f£ 
could never -~ · e two in contact . 

Such iri.t rpr ~ tion l s some - it, b c us of the 
litho ~ c · erenc . between the ~tratfor ~J ~ Konawa 

O.L • '"' icns, ,_ similarit b tween t .. Ko wa am the 
01er ~i i be s . It i not ~ . ssible thatthe Kona-
. ~ ormation represent~ , basal Eni o this re ' on , 

ol r ... n - e Eni 0 • or Garvin County . he W .. "'iter, 
' owever · s inclined to ..Look u the . wa or. tion 
as . · a lateral phase o t e Strat .... ord '"'o .... mation , 
ue to · po it~ , ~ fact • • • • 

, e Pontotoc a ! · d s d .:. ta ' 1 

peculiar conditions . ..,- r . .., • _ t ~ s u.·,. est 
~ :."'ine or fresh wat eposition tor of •- ie Ponto-

- ..: J _ ' ~ s1 .. st . rr atrial .ition 
~or others . color; J~ lence ~ - cross-beddin" 
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.. om e abov -, .; t .t conclw' ~ t t th stra i -

graphy of th Vanoss-Kona. interval is n 

f·ctory state . Such is in ea tl c e . 

now 1 ... sat 

n (1 24) 

cribed and mapped three 'ormations in what & • terme 

"Pontotoc terrane": · the anos : , _ late Pennsylvanian J 

am" th Stratford and tonawa of e rly Pe ..... . (Green , 

193 , added the Asher . ) boun · / was ef'in . 

as being at the base ot t e .art i · stone, its lf t e lo st 

or the Stratford forniatio • anos has al 

een treated in this cha ter. St t r s de ine 

ran as several ·undred feet 01 dark ales, wit .. no known 

upper 11 iit i t e Stonewall qua - .. ~, , con.fin 

south o tle Canadian ' 1 • e .l'· o ·Wa i 

as a " ' . " int -rval , nort · 

in several loc tio n out s r1 • 

tact ~e ween the two ~ormat ons, on o~~an's p, 

Dott (1930) not t t, noss 

t 

~on

r 

,ion, 

Konawa occupy ut t s.:tion. 

n had explaine t in t ove,.. __ 
' 

I } e 

Konawa hi r in th colt 
' 

an vo1 
_ trunc 

war to account • r t" isa ranc o .;;Jt - t $" • 

Sucl t • s inl t 

st · ural a ic pat 

, . -lt in line 

anl · :..i nawa are es • (l ') 
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later adopted a similar position, but included the Asher as 

equivalent to part of the Str&tfo::. d fornation . 

This writer, in t e company o~" Malcolm Oakes, started 

northwa fro~ the , art townsite with the purpose of extend

in1 the base of t i e Permian, ij poas:::.ble, into Seminole 

County. For this particular bit of reconnaissance , an effort 

was ma ie to stay on the same .1tratigraphic horizon , re ·~ · -

les Ol tt e liU ologic variations . The art was , at first , 

typical . 1crthward , lcwevar , it graded by easy stages into 

aan1stone , and the horizon of the art dropped steadily 

below tte line drawn ~- 1rgan. Suet ~ benavior was not 

surpris ·_ ,J ; . "' nY Seminole c..;ounty limestones ~ .~ ade into sand

~t ne nortl1ward . ihe art horizon passes oetween one and 

· wo mils w· st of th town o: anoss (see . J , t . 3 ·., R. 4 

E. ), an rends no ... :1wd· t e middle of • 4 ., R. 

·i E. In -ec . 10 of t} at towns.nip , (;. trace swinr.s north-

eas w r , ~ n t en passes under hi terrace eposits in 

sec . 1 . h t ··race is ap 1 o :_ lately four milss wi e , and 

sufficiently tl ic to prevent 4). ysio ~ aphic develo .nent or 
a11y resistant 1 s . In o_ .. _., er to jump this gap, t ' writer 

- jeet . ave ~ ~ -st - e li1e no~~ war across t l t rrace . 

, i , lin- e~er on ,· ··oc· .. in Sec . 19, ... . 5 ., • !J • J 

a .. oxi . ·· ,ely at t e bottom of a well- evelo ~ .., s 1 ·tone 

late · with t~ e base -f t ·e Konawa fort tion in 

th ~ ty -J 1 cality the latter. Strat i;:-r pl ic wor of t 1.is 

na•are is , of ee1N'se , tazardous , but seeme t e i-
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ent . Oakes concurred fully in t 1 e correlation , and showed 

to the writer an unpublished map by Robert Dott , on which 

the same general contact had been sketched . 

Dott ' s taeies hypothesis is , then , at least tenta

tively supported , and the Stratford is removed from formation 

~ank . If the Konawa- Vanoss contact sketched , during this 

work , across northern Seminole County is accepted , the fol

lowing tacies are found in the Konawa formation : 

1 . In the south , tlie thick, dark shales of the 

Stratford tacies , with the lagoonal lart limestone at the 

base . 

2. Between Canadian River and Little River , a well

bedded sequence of alternate shales and coarse elastics , cut 

by conglomerate- filled channels or lenses . Some of these 

conglomerates are dark. 

J . Between Little River and orth Canadian River , a 

continuation of the above facies , and a gradation to poorly 

consolidated shales with occasional siltstones, sandstones 

and so - l i ~~ stones . 

4. Beyon( North Cana ' ian River , alternating shales 

and limestones . 

These tour tacies may represent , in the same o er 

as given above , tle 'ollowing environments: 

1. Lagoon or tidal flat . 

2 . Barrier island and beach; channels . 

J. Shallow near shore . 
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4. Open shelf- sea . 

Similar facies changes seem to hold for older forma

tions already discussed. 

: his interpretation, reached from field observations 

prior to consultation of any of the literature cited here , 

is in many respects in agreement with t 1 .e observations of 

Dott (19Jv ) and Green (1936) . This writer does not , however , 

follow Green in his ideas concerning the source of the sedi

ment ; instead , a contrary view is held {see page 169) , cased 

on the concept that , along a more-or-less lagoonal shor•e , 

the coarsest elastics will not normally accumulate in the 

lagoons . 

Stratigraphic relations : The Konawa rests with only 

local unconformity on the underlying Vanoss (uppermost Penn

sylvanian) formation . In nort ern Seminole County this con

tact is known imperfectly , and beyond .forth Canadian River 

not at all . South or tle county, t is contact is found at 

the base o ' ti art limestone , a '1orizon which extends 

along the north flank of and around t e west end or the Ar- -

buckle ~untains , disappearing, as far as this writer knows , 

in T. 2 s., R. 2 ' . Sine . the fart , and immediately a , jaeent 

beds .. a ~M- above and elow, parall 1 t 1·e northern and western 

flanks of the mountains , it is th 1. it that Arbuckle oroo;eny 

was complete before art ·eposition. 

contact t J¥ ~~Pot the formation (Ashe~-Kona-
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wa; following organ ) appears to be marked by local un• 

conformity. Conditions or this type seem to have continued 

in central Oklahoma well into Permian time, but the reasons 

for sea-level fluctuations must be souglt in areas other 

than the Arbuckle ... lountains. 

Paleontology: ~o fossils were found in the Konawa 

other than in the "Prague" member and other limestone lenses . 

The ttPrague" yielded identifiable species at two sites . At 

Station )081, the following collection was made: 

Bryozoa 
Rhonmoporp. lepidodendroiges , 1eek 

Crinoidea 
Fragments 

At Station 3098, the following species were collected : 

Bryozoa 
Rb2mJ:>9po:c1 leu!dodendrgides leek 

Brachiopoda 
Mirgini!era ct. m"ricatina Dunbar Condra 

Pelecypoda 
Allori§ma terminale all 

Age and correlation : On the basis or incomplete work 

in Pottawatomie County, t.e Konawa is thought to correlate , 

northward , with t 1 e Sa Creek formation , t e Elmdale shales 

(including the Cushing limestone) , the eva limestone , and 

the Eskridge shales . 

Beds or Konawa age extend around the western end f 

the Arbuckle 1ountains and into Carter County where t ey have 
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no 

' naw. :s lowermost Pe tian ' n age . 

Quat1rnarv System 

Pleistocene 

County area inclu~ 

cent eposits in the Seminole 

ern floodplain and old r terrace mater-

ials . These are unconsoli t clays , silts , sands and grav-

els . The tlo plains are now b ing alluviated , as is shown 

by construction or a fan on the Salt Creek valley flat , in 

sec . 1) , T. 7 • • , R. 5 E. (see • ). · is is not entirely 

a rt-term flood-time deposit , but the result of a general 

program ·· ion throughout much of the Canadian River 

st (Evans , 1951; Fisk, 1947) . 

Other wor i , tl e a to e able to iden-

tity certain terrace level on a litholo ic sis . af f 

(1901) , Morgan (1924), fen• j cks (1937) an Weave,.. (1952 ) 

have so outlined the erty • the formation 

or the town r. rty in e - central part or es 

County . e dese i as ollows: 

nerally t s · b ~ ·o s coar ,e downwar , en ; · in 
~ . vel at th ba · • In th · · - · a .... ent s 

I been wasl • away , l v r s 
thin mantle o pebbles . I · places j, 

ven texture; in t pl c s it ~ 'es 
tine t coars r t i 1 i a st4ll 

ciall" not · in 11 s cti ns . tl · 
trata of bluisl , L an y -- ' cl -, 

enjL. t - qu · c san 
s wh ' t 

y 1 

coars · l ~ 
po ' t is or 

y ... 
tl .. 1 c s, es
- alt ·. t 
ilt an san< , 

vel . 

as an 
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in color from white , yellow, red , and black . Very little 
material from the country rocks such as limestone , shale , 
and sandstone was found mixed with the gravel . 

This writer worked with W aver in an area in lughes 

County which included deposits he had identified as Gerty. 

They tit aff's description very well . 1 end.ricks ' work on 

the Gerty , especially in lughes, Coal, and Pittsburg counties, 

is convincing. ever-the•less , the same lithologic descrip-

tion also tits terrace material both lower and higher than 

the level or the Gerty. In tact , this writer would expect 

to find identical gravels at the bottom of the alluvial fill 

in most major stream valleys in Oklahoma. Evans (1952) has 

indicated that such is indeed the case (see also Chapter VII) . 

The validity or the Gerty , as anything more than a terrace

level in Seminole County, is therefore questione • 

arther to the southeast , geomorphic evidence lends 

considerable support to tle Gerty concept; this is , indeed , 

its strongest point . 

Weaver (1 52), _escrib..:.._ . tl e strat~ 

County, wrote: 

{; y or '. s 

'1 e Gerty ~ ver es J 5 feet ic1" - cross . \ es County . 
Typically, it reaches a maximum o_ about 40 feet in the 
central parts ot ~ts outcrop an ~· ins ~a i •ly rr, 

its e _~. s . : ' e top or this deposit slopes eastward at 
about teet per 'lile c cros t'hp county tl·o ' tl i ~ !s 
but an estimate . 

is, also, could be sai 

the well- develope terraces in tl 

till is about 35 to 5 l feet thick. 

of iany, if not all, of 

area. Th e · 1 valley-

a discussi n o t rrac l · ~ s _n th area, s ·J 

Chapter III .) 



CHA.PT , 

SUBSURFACE STRATIGRAPHY 

Introciugtion 

Subsurface data tor the Seminole County area were 

obtained largely trom electric well logs . For this purpose 

several hundreds ot lo were examined. Over 400 logs were 

correlated in some detail , and of these 62 are includ · in 

two subaurtace stratigraphic sections which accompany this 

report . 

termine: 

units . 

The 

l . 

2. 

) . 

4. 

'· 
6. 

subeurf ace work was undertaken in order to de-

Thicknesses . 

Dips . 

n onal stratigraphic relationships . 

i onal variations in thickness . 

Correlations bet 1 en surface and subsurface 

acies c _s in u _ down-dip direction. 

Several tentative lines · lo ~ were laid out . Two 

o these were select tor final draf't ' ; th h · ·s per-

"tt constant chec on ., ..!. accura :; ot correlation, 

much as the several i· eroese<l i 11 places . Of . e 

20 
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two lines finally adopted , one--consisting of 26 wells-

starts from the surface in the southeastern part or the 

county, runs westward (downdip) into the subsurface to a 

point in the soutlwestern part of the county, turns north• 

ward and continues approximately along the west county line 

into southeastern Lincoln County, turning again and running 

eastward until it ties in with (1) the surface again, and 

(2) an electric log section prepared by Ries (1951). 

The other-•of 36 wella••starts at the surf ace east 

Wewoka , where it can also be tied in with an electric 1 ~ 

._action prepared by Weaver (1952), extends westward across 

the county to a point where it crosses the first section, and 

continues trom thence westward into R. 4 W. 

Four other electric lo sections were assembl and 

dratted, but not included in this report . One extends nortl 

and south through Pottawatomi. County; a second runs east 

and west thr southern Seminole and Pottawatomie counties; 

and the third and tourth cross Seminole County in northeast

aouthwest and nortlwest- eouthea 1 i · ct· ns . In addi~ion , 

other electric lo cross secti ns, .. tl s· . rt an lo , were 

i out to -acilitate ch Jc{ n O- subsurface correlations . 

~ th so ~any elect ·c lo , avai ble _or st1 y , poor 

lo could reject , in n · cas , without -·out. ., "• 

t continuity o_ section . ro s c n , 

were availabl e ry quart _ alf • 

- _,.-.a , some s 1ere neeess- · acros~ ~~ps 
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. ore miles . In and close to 1. • nole County , multiple lines 

ot section ten ed to overcome this difficulty. western 

one-third of section B- ', however, was constructed without 

benefit or adjacent sections , is therefore not thought 

to be as reliable as the other parts · the subsurface work. 

Correlations between the surface and the subsurface were 

possible in nearly all parts of the county. Since surface 

work was not exten~ed to include any strata below the upper 

Wewoka , subsurface correlations or lower beds were started , 

r ly, from the electric lo sections of Ries and · 'eaver , 

ioned above . 

The strata correlated on t .e electric l o lie be

tween the Senora limestones and . e base or the P rmian. 

Where this sequence beds lay at or elos to th _ surface , 

generalize topo raphic protil s were constructe . trans

ferred to th electric lo sections . . cuestae wt l ch show 

on the former surface-subsurface correlations e_ ti ly 

The results or the ubsurt c investi at ion are swr..-

mariz - below. 

J'higlspesses 

In no case id th subsurrac work yiel tlic · yss s 

which differed atly ti a obtaine • 0 ow: . ac 

:its . 'ere pparent _. crepanc.- s x· ..) t , . -., r 

for by emonstrable • • i" es in 
, . 
• .J ;;:n •. • 
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tabulated values are shown ~ Table IX. 

1U.s 
Throughout most or the county, dips near the surface 

average close to one degree (about 90 feet per mile ) • aria

tions from that figure , except tor local anomalies associated 

with certain structures , are both alight and systematic . All 

ot the beds studied now have northwestward dips , with values 

decreasing in the lower part of the section. 

RegionaJ. §lir1tigrgphic Relations 

The only uncontormities shown on the two sections 

are those at the bases or the Ada _ Vamoosa formations , 

r · ~eet1vely . Both of thes . are well establishe by surface 

mapping • . In each instance , th ~ surface evidence is quit 

eonv1nein , the subsurface evidence less so. 

Other, lesser, surface uncon.f'orm1ties were not ex

ten e into the subsurface . 

The z ~ ~ . route taken by the south1 rn lg o! section 

A-A ' reveals tl influence of the unton Arch · ·n 1iddle-to-

lat · Pennsylvanian s .. , ·1tation. Deviations sou (to• 

I _ the mount i ) result in thinning; north '· - (away tro 

the mountains ) , in thiel· .. n..:.n • Plat III . ) 

active or pa 

ur1 

upper .r in £0 t 

.... 1 cated .... t' e,.. !._i.) ; 

was st 

io 

arc 

~ur..:. . 

th 
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Formation 

{onawa 
anoss 

Ada 
amoosa 
illt•'P 
elle vit 

-ellie 1-
Cott v· 1 
Seuinole 

TABLE I.I 

Tl.ICK ~ESSES OF CERT AI PE ~NSYL ArUA~' AND PERMLU· FORMATIO ·JS 
I T IE SEMINOLE COU fTY, OKLAI Q);:A, AREA 

Surf ace Subaurtace Surtace 
(South) ( lorth } ( Sout.h) (Central} (North'} Morgan Ries 

800-900 500 
550 ? 14.0 )50 200 ? 150-250 19<>-220 150-200 100 
150 550 230-420 420-550 570 230 680 

0-200 0-200 100-~20 260-450 JO 355-470 
0- 30 20- JO 0- 25 30 

)00-400 320-440 270-520 500 ~ 500 450-500 
150-200 200-220 190-260 220-250 2)0-280 

Weaver 

11+0 

340 
)00 

17QS. 200-220 220-2 5 270-300 150 250-350 270-310 
oldenville 250 lJ0-250 135-170 150-170 100-235 iso-21ob iss-2ooc 

· .. ewoka 600-700 400-520 440-~70 6SO 400 550-750 600-700 

aThicke i or t · ~·~ or the Seminole and Coffeyville from the surface 
i1to the subsurface i complicated by the tact that the surface and subsurface in
tervals do not contain t e same beds. On the surface. the contact is at the base of 
the De ay - r, a limestone commonly only a few inches thick. Since this member 
does ot appear distinctly on electric logs. a substitute contact must be chosen. 

· •ift i _ or the co 1tact may result in the addition or subtractior of as much as 
70 "' et. 

bl the subsurface, 200-2 o. 
c_ t . subsurface. 250. 

All thicknesses are given in feet . 

N 
I-' 
N 
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much or Virgil time , it was east ot the present position. 

Region@l Variations 

Isopach sketcl maps, compiled from data collected 

d 11 in the course of the investigation, reveal the following : 

1 . The upper Des ines series (Calvin-Wetumka- Wewo

ka- oldenville) thickens to both the east and west from a 

point in eastern Cleveland County. Thickening to the west 

was not studied in detail . Thickening to the east averages 

17 feet per mile; that is, the interval increases rrom about 

500 feet in .astern Cleveland County, to about 1,400 feet in 

.ounty, 55 miles away. This increase becomes progres• 

s -Y more rapid to the east, varying between five and 25 

feet per mile . In Seminole an u es counties, isopach 

1 ·n are rather cl arly concave eastward. 

2 . The "'!issouri s ttic~ens , from a minimum of 

about 700 feet in the sout em part or Seminole County, nortl -

westward to about i.200 ! -et in 25 

about 20 teet per il , but t 

s . 

ex-

c·pt·ons , specially in west c n. ral S . linole County. Ac;· 

c . nt al Potta ,t - County, th tl . c L S~ s t 'i a.n . 
100 eet . .ere t ic · ~ 

c., s st· ply 

ti' - e l SS ... ply t - tl 0 l • In 
' , .twa t~ ic ~r :l n 1 • 

). i i · r i s (V 0 

t l c I no t,, we war - z o to ? 0 e 
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iles (about 1 r ,9t . .,. mil a ). 1 ic ceni~ ~o inues west-

ward to more i an 1,000 t et , but th _ dir etion of naximum 

_ icke is not clearly indicat • (See Plate I . ) 

CgraJ.a:tions 

!any subaur.f ace · s in current , ~ ve been in

i th a tew ex-eluded on the electric lo cross-sections . 

ceptions , these have been set off by quotation marks . 

use or quotation ~(s indicates neither approval nor dis-

approval as far as correlation goes . It will be observed 

that current usage varies _ ther widely, and. , o course , all 

o these correlations cannot be rit t . 

The tollowtny points were not 

tion of tle sections: 

durin th compUa-

l . e subsurface "Checkerboar " (as distinct 0 

the surtaee Cheokerboud) i act t ' e equiva.lent of t e 

d 1 e i nole sandstone . pr i)usly 

de . Ri s (1951) , an - th eours 0 

t· is study. ere " irst" and n c " 
i .titi , the tormer (l ) i al nt 

ot th midil or lower b r 0 .L. ion , 

! t latter (lower) 1 _ tl e 10 t t .... · dle ! 11-

no le one . 

h ac " e-• 

t 0 , 8. .J as e • i oft call t c 

r - 'tion t s c oot (' • . ' n t 
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elli Coffeyville ror·: ions) . It has also been 

called as · i - s the .lle City forn ~tion , and as low as 

t e ttFiret Chec · erboa~ •" e correct location is JOO to 

400 feet low the Belle City , n 300 to 400 feet above the 

"Checkerboard. " 

J . The various subsurface limestones identifie as 

"Pawhuska" occur, chiefly, in the upper part of the Ada for

mation , or the lower part ot the Vanoss formation . Since 

these two formations are often not separable , th precise 

loeatio.11 :ts n'Jt too i~portant . ~'he surface Pawhuska , how

ever , 1-s truncat ' by the Ada and hence 200 to 600 feet be

low th subsurface "Pawhuska. " 

4. Subsurface names such as "Oread, " "Dewey, " and 

"Avant" are applied to various ho 2zons whicr , tor any one 

, , may be as muc as 1,000 feet apart . 

5. cio11 . or the best horizons , tor correlation pur

poses , are t " enryetta coal" (Upper Senora limestone) , 

"Checker:.""'ar -. " Melle City, and various shales in the Senora, 

' 
elli J nl illtop _o ~tions . 

Facies Changes 

One o.;. th " two st obvious own- dip ch -n s is the 

transition fro coarse clasties- -many o : ich , at the sur-

·a c , are co 1 - ratic--to h l s . I 

.L Cal n- t - e-

woka- ' oldenvill sequence , - o exar 1ple, b c c sh ly 

wn ip that correlations are ext.i.·, ly if fi cult if not 



impossi1 le . 

sample lo . 1 

e ._ noosa has beer 

(Patterson , 1 32) , to 

ported, on the baeia of 

do . . · to a red 

shale , but ·he electric loi data do not bear put suc1 

ci" :.:.n ,. • 

1e ot -r obvious own1 racies ""n, i ~ involves the 

appearance and disa ~ r ranee , relatively thick sequences 

of thin limestone beds . Such a sequence occurs , altho · 

poorly developed , on the surface in the upper fellie Bly 

ro. tion in t e southern part o~ Seminole Oount • In the 

aubsurface , . these se4uences have lateral extents up to 20 or 

30 miles, and vary i thickness up to 500 or more feet . Ex-

amples may be round in the lower Coffeyville (" " or. · er"; 

"First Checkerboard."); in the lellie ~ly ( "U per o ~ hoot ~- ': 

"Belle Ci~y•; "Dewey•); 1n the iilltop at Vamoosa ("Ava 

"Oread"; "Belle City• ). (See Plate IV, section - • . ) 

rthward , Wewoka-ioldenville- . ~inole s quenc 

· a · · o a t . · ck, "'tun.:. Ot 

~acies c ~n · s ar e '~ 1 11 . ~.scuss · i e l.!h ··-

er on s' _ a ." t • · _ ra.. • 
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STRUCTURE 

Introduction 

The structure of Seminole County strata is decep-

ti vely simple. At first glance the sequence seems to consist 

of gently westward dipping beds which '1ave surtered little 

or no deformation other. than the tilting which elevate them. 

to their present position. Closer examination , however , re-

veals that a rather complex structural history may read 

from these low. dip beds . The structures or the county fall 

into tour general groups: 

1. Linears . 

2. Surface n subsurtac . structur , inclu · 

faults an warps . 

J . Uncont .L ,_ ities and truncations . 

• Peneoont or r us conto ~t;, 10 • 

'lroup • 4, to d prior to li i!' c - o i, .... dis-

u~ e · on p 

this c apter. 

~ost ot t 

l -.. e .t• _r 

Li nears 

feature~ sari 
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observed in the course or casual field work. Detailed plane 

table mapping woul b ~ i · out aome-but not all•-ot them. 

rhey show up clearly, though , on the air photographs. These 

are , in part , faults with measurable movement . 'he precise 

line between faults and other lineara is hard to draw, es

pecially in Seminole County, where many of the faults have 

movement ot the order of one to ten feet and therefore have 

not been measured. 

Wilson (194g) has used the term "linear" to include 

faults , fractures , foliation and .. · • Some of the lin• 

ears or Seminole County have prove to faults with measur-

able diaplac ient at t surface . Others have · ven no sur-

face indications , but develop in t e subsurface into definite 

structure . Still others are without either surface 

or subsurface evidence of displa •_:em~ent . 

as .lton (1951) has suggeste • 

These may joints , 

et.tort has been to all linears 

within the county. nore pronounc have bee drawn on 

the tield map , especially thos whicl showed ortset o... ti-

nite control over th • 
- bed • l in 1inol Gounty is so dist-1ct , in 

' 0 t _ere it s t all , tl at tl t ... . linear l 

ea excl in 0 ' er iO!' 
, 

' t 

usa t . report st ~ ct y ect J. c . Li a. av b 

erve wt re 0 c 

o where several Uli " lines are ___ i n· t y 
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In the Cromwell oil field area , in tr.e northeastern 

corner ot the county , subsurface data were us 9 to determine 

behavior or linears at depth . ' e c- .. o sand , a local 

ucin -rizon at 2 , 500 to 3, eet b low sea level , 

was the control . Displacements ran~ . up to about 200 feet 

were indic t ed. On the surface , movement was ne .;.ble , 

and these linears could not be evaluated as to the d c of 

~ vement in the subsurface (see Fig. 25 ). 

Many ot the linears are ollowed by stream courses , 

an: therefore obscure ~ by alluvium. The very characteristic 

'es th . easy to reco ize on the - oto _ ' s--the 

strai · pa-allel stream channela--also makes th prac-

ically ossible to st in th tiel"' . ~'h alluviate 

co · · ion or most S 1ole County streams means t ~ t valley• 

floor expo ures are rare . 

in 

utho 

l 

t , 

' 

It woul ' b rutil to ~uess . - many linear& occur 

area . u ut tl ti work, t 

as f ·un that each re-examination or :r-

l' .. s ' u t out additional linears . At 

on ~ set ot linears--inclu, in ' · t--was lo cat on 

sul · ace wori . a . ac is-

t of a t lJ J. ,, , lies 't l o~ Lit le 

cro ~ sin s c . J ' 
r. 6 . ' E. w1 e 11 ~L 

Do c r ... . t .:.. C ol 
ut 1 

r e a ... . • 
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valley and the large areas of upland terrace deposits pre

vented an accurat ~ location ot the fault zone . It is likely 

that additional subsurface work would reveal other zones or 
linears within the county. 

~ or many years Seminole County has been known tor its 

belts or en echelon ~aults ( ev1n, 1949; Willis , 193~ ). 

These belts parallel the strike , more or less , although the 

i ldividual .,.·aults are mapped as lyi. u chiefly northwest

southeast . 'lany 01· t' features whic have been mapped as 

faults . in th course or earlier work , probably have 1nsi_, 

nificant displacement and there-ore should more properly be 

call ~d 11 ea.rs . 

It has ~ een o~ served that t , ese belts seem to coin-

cide wit'~ the outcrop areas o t most resistant , eds in 

th ~ county. is observation is perhaps more apparent than 

real . It is true that the Vamoosa , which caps the highest 

cuesta scarp in tle county , is crossed by aults or ot -r 

linears; on the other hand , a relatively large proportion 

ot the linears appears in the shale belts o. the Cot~eyville 

and Nellie Bly ormations . 

A more likely possibility is that th location of 

the linears is determined in tle subsurface . 

Faµllis 

Many of the linears wit: in the county are undoubt dly 

fractures or joints . Some ot thos which are faults have in-
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Fig. 25 . · elationships between 
air photograph and subsurface structural 
data, in the Cromwell oil fiel area (T. 
10 ., R. E. ; • 11 ., R. E. }. he 
solid lines were drawn by Cummings (see 
page 219) on the basis or subsurface work; 
the dashed lines were ·awn by tte author, 

r air photo 1aph data . 
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significant or almost 1percepti le v"'· 1ent. any which do 

not appear as aults may actually e sue • In any case , 

measurable movement or offsetting is not a common ch~racter• 

istic of the linears . 

~o effort was made to determine the movement , it any , 

along many of th linears . On the more obvious ones , direc

tion of ~ovement was indicat d . In some cases this suggested 

a nseissors" type of mechanism: up at one end along one side 

of the fault plane , and down at the other end along the same 

s de . These are , on a small scale, rotational faults . 

So far as was measured , none of the surface faults 

exhibits any great amount ot movement . (easurements were 

obtained up to a ~ .i o~ about lJO eet . All values 

er n this were ~erived from subsurface in.formation. 

In a few instanc s local dips we o "'ain adjacent to 

faults . Th s r up to a 

11 , T. 11 ., R. E. 

Levors ~ (1930 ) report ~ tat structural erratics in 

Seminole County in so in :J anc s reveal subsurtae . dis i~ ce-

.ent ~ as much as 6 .... '"'et, with the ave , e be - b ween 

100 and JOO r 'j- - s -_ re report r tt· S -· - . t, 
~· . 

, ;- owl .. · • Littl . ive , L fi lds . The 

erra ics r present ownward move .:.nt , perhaps ~· .. bens; ph o

rapP.ic analysis tends to suppo ~ the graben hypot -sis . 

\~here the grab ems are arbitrarily el t , s - d 

st ructures are lef't . _ t i.a , the gr.a.hens seem to be ten-
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sional ., .vi t .)' features across 1hat ,~u · o :.,, rwise b rd!-

nary st lCt ral ,;_ ~ ' -, • ot all of .· ... : bLck v~ 1ents a :-e 

of the raben type , it p to !"&ph evidenc is dependable; a 

e .~ s em to be horsts . 

naximum f or 600 feet , obtaine · Levor-

sen, ~ s been confirmed, tentatively throug construction or 
an electric lo er s-section across c ntral Seminol County . 10 

ov'"'' 1ent of t ', is rder does not show on the surface , 

however. In the Seminol · ""ity field it is \ , ·lal 1 v a matter 

of a ·~w tens o teet . 

i en this author i"L .. st-: saw Levorsen' s structure map 

(Levorsen , 1930) of the Seminole City ti ld , he ha already 

completed , ! a own r ' -~- work in Seminol County. A compari-

son of Levorsen's lap with !iel " ata .. sultad in J ~ · 26 . 

r e au ."1or' . _aults linears (shown by dashed lines) were 

obtained chi tly ......... , ~. i photo .... .. s , and adjust as a 

result o ~ field wor'"• 

ev al a ... #as , i::._ ·11y fault : , are shown n 

the areal map (Plat ~ ), t ~ere t tui ~ )d 1 the sub-

surface . 

Qjeher Local Strygtures 

Faults and other linears commonly indicate subsurtaee 

structure in Seminole County. Other structures have been 

J. 1.rs . Paula ,.. 1.... ..;. ighfill , at t · t · r a 1 ._y 
senior at Oklahor ~ Baptist Univ 'sity , iade i- ubsurfao 
study under the· author's supervision . 
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i • 26. Surface faults in part or 
the - · no_e City field , in · ·• 9 • , ', . , E. 
The.solid lines indicate surface faults drawn 
by Levorsen (s e page 223)J the dotted line , 
surface faults drawn y the auttor from air 
photograpl data . 
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picked up on the basis of minor changes in the d · e or 

direction of dip. Since the regional dip is approximately 

one degree {i . e., about 90 feet per mile ), local aberrations 

in the strike or dip may not be obvious to the field geolo

gist who is working with Brunton compass , hand level , alti

meter, or some other reconnaissance instrument . Plane table 

and alidade would su.ftice for the delineation ot structures 

ot this type , but plane table mapping was not undertaken tor 

this study. In a few cases , however, photographic evidence 

was sufficiently clear to permit the location ot gentle 

s tructures . These are more or less symmetrical domes . In 

some instances they are reflected in outcrop patterns which 

curve across two or .three or more sections; in others , by 

local deflection or otherwise regular stream channels . 

Two such structures may be een on the areal map: 

one is located i~ - • 9 ., R. 7 E.; the other, the control!: 

factor in an anchore · stream 

R. 5 E. and T. 5 ., R. 6 E. 

er , is locate in • 5 ., 

Origin ot Linears 

ielton {1951) has -=i. st '--as have y others--

strike alip in t : e bas 1 nent c . ex o account .a.or th en 

echelon arr n. o the lineart _ east central Oklal • 
This i s adequate to ex 1 ·n th pattern, t oes not se 

to account for th combination o. t ~~ional 

tures (1. e ., ·abens) across y of b d of • 

iherrill (1929} rsi .n oaus s-



sion ot the northeast and southwest corners of the area . 

The resulting tension, realized in a northeast- southwest dir

ection , would be localized along anticlinal tlexures which 

trend north and south and therefore determine the fault zones . 

This concept oan be demonstrated by putting a piece or moist 

tissue paper on an ordinary diamond-shaped sort-rubber eraser, 

and subjecting it to the torsion described above . One or 

both of two features will result, epending on the wet 

st t ot the tissue paper: (1) en echelon tension faults , 

or the Oklahoma type, properly oriented, or (2) northeast• 

parallel folds . It a north- soutl set ot 

lenses or flexures already existed, the first set ot results 

would be indicated . 

Sherill's concept be connected witl the Permian 

sinking or the Anadarko basin (since only one corner of the 

eraser needs to be epressed to achieve the result) . 

It thie explanation is correct , c;:ults are 
r 

Permian in - • Sl errill's chanism has th1 merit or ex-

plaining the dome-top 

illings (19! 7) scus .. a n 1ltin. _ 

citically that of Okla o~ . ' strain 

ellipse . s t tecti· in - no "'"t:. -st-

southwest ction ( ~.s 

ellipse to show a cot I· 

a "Ward and a sout 

18 - 10 

-- - --..... 

1 Sl . ill)' 

·e wi 
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structural outlines of Oklahoma. 

Using the sarae strain ellipse u·c sted by .illinga , 

and keeping the tension axis in th ~ same position, one ~ 

draw a couple composed 0£ a west force moving southward and 

an east force moving northward. _. is likewise seems incom• 

patible. 

In gravel pits in Seminole County , where bedrock has 

been exposed by recent operations , a network of closely• 

spaced fractures may be observed. One such gravel pit is 

located in a dark chert conglomerate in the southwest corner 

or see . 22 , T. 7 ., R. 5 E. ~ere the tractures show up as 

s of ~ass , the primary or most pronounced set trending 

ab -ut • 35° E., and the secondary set trending almost east

west . Similar traeture nets may be o served elsewhere in 

the county. ~elton (1930) has advanced t) concept that 

high-angle thrust faulting in t~ . Ouachita mountains , in 

early Permian t i· , may have provid - 3 at rce adequate to 

account tor the fracture nets . 

The trend or ·e primary fractures is paralleled y 

a small but nevertheless s:· ificant , l ction or the faults 

and other linears in 

faults usually do 

lon !"ault belts , 

count • nortl ~ t-southwest 

ow o ~ ... or the Oklahor ia en eche-

t • exL , .:. is r_ici n nw . rs toe 

more than mere acci _, nt . 

In his fi 

r the down- ~ 

/. 

ot · 

t autl Oi." "s show-
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west , an . the development or the en echelon faults localized 

over subsur ... ace .1 · • At a later date, tollo · c . 1pila-

tion o , .. subsur.t"ace ta on the Cromwell sand in tl. 1 no- th-

eastern part o.t" the county, a similar ~ tel. was rawn , with 

some ot the fault L1 place over areas of locally 

thicken ... ·.. sandstones or conglomerates which i 1t not qualify 

as domes . 

~-se ideas are essent~ 11 thos _ express b· Sher

rill more than 20 ears earlier, with the exceptions that no 

downward movement to the northeast is envisag ·_ .. , , and eposi

tional lenses as well as domes i I t be the loci to surface 

f'ault _ • 

yu,onfgrrqitifts and Tr~ng@l<iop§ 

• The earliest--and by tar the est obscure--surt ce 

structure features in Seminol County are the truncations . 

hese are difficult to unravel, not ecause ot -· relief 

and sharp angles, but cause extreuely low relief and 

a_ st imperceptible angles . s:c of I e represent a 'les 

on tl o ·· er of a tractio of 

which ~ave been mapped ·y 

Th truncations can b 

re , ~n involve ) ~ s 

ou. wor ert as parall 1 . 

ate with m precision, 

because ·tt y nee .s r"l ~ re re ... t ! .: ct 

tween th two co .·'ini beds . 

A correct int rpretation ~ th 

an n_~rstanding r tl map 1 

to ~ e in _rval e-

truncat .i . s sts on 

~ an po;;;iitiv 
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areas (i . e . , mountains) on one hand, and the patterns ot un

conformity traces on the other. For t e purposes ot this 

discussion, these relationships are two: (1) uncontormities 

which approach and in sor · fashion disappear against the edge 

of a positive area were formed by a pulsation of that area; 

and (2) unconformities which tend to skirt the periphery ot 

a positive area were formed at a time wlen that area was not 

active . 

The uncontorm.ities ldl.ich aay b~ traced across Semi

nole County to the north skirt the Ouachita-Osark uplifts; 

these areas, then were inactive and perhaps very low during 

lat Pennsylvanian time (as defined by the beds .described 

here•in) . At some poet- Pennsylvanian date , both or these 

areas have been acti 1 r positive . Only the Ouachitas are 

ot concern here; they were probably thrust and uplifted early 

in Pernian ti • Such a movement , coupled with nore pro-

lon Pe~ :an sinking or t ' e Anad , basin, tilted the 

&inole County section, there 

conta· in tlat .ction. 

'·1es uneonf ities 

to -· south, where t · ey 

o ~ int rval wh: cl 

Arc ·- Arbuc1"le r 

appears, in 

it presents 

pos1 1 • area . 

11 

p 1sat 

, 
t 

exposin t , uncon!'o "ties 

b tree · across the county 

paw into a 1·eral 

h per · pl ~ ry ot tt - unton 

cau ..1 uner, 

t t u, on A~ .. 

unton A .ounta 
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These concepts can be clarified by viewing the areal 

map of east central Oklahoma "down dip." In this fashion it 

becomes a stratigraphic and structural cross-section extend

ing south- and-north . with the west edr e representir· "up• 

and the east ·-· e "down." The uneonformities now rise and 

merge toward the lunton Arch to the south, muoh as they do 

in t actual strata. 

The two generalizations made above may be repeated 

as follows: 

1. Each unconformity exposed in the area repres~nts 

a pulsation in the Pennsylvanian history of the unton Arch

Arbuckle Mountain complex. 

2. The present attitude ot the uncontormities in 

the area represents a post- Pennsylvanian movement in the 

Ouachita Mountains . 

Generalization o . 2 ie not subject to very much 

elaboration; it may be interpreted +rically as about 

3,650 feet o Ouachita uplift , measured near Atoka, Okla., 

in post- Penn rlvanian ti • A cursory examination of un

contormities 3outh an· east or the Ouachitas indicates that 

perhaps only half or this movement occurred the Perm~ ·, 

with t e rest elayr until lat r , but the details of that 

inte ~· ~ at ion are not properly a part or this st . y . 

If the point t uplift is taken 1per in the Oua

chita !ountain aree, the amount ot post-Penn lvan·an uplift 

may be increased t-o a fi "l'T' abo-ve 10, 000 r e-t . 
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The amaliar figure given above is based on careful 

measurements of five truncating unoonformities in Seminole 

County. Two of these involve the Ada and the ' amoosa forma

tions , two are entirely within -: · amoosa , and one is within 

the Seminole ,ormation. rhe values obtained tor Ouachita 

uplift at or near the e~ ·e ot the thrust area ranged from 

3,620 feet to J ,6g; feet; the mean was 3,657 . A sixth meas

urement , involving the base or the ·amoosa and the under

lying sl)ales , yielded precisely 3, c. 5 ... teet; this is thought 

to be the base of the Virgil , and the most important 'Lincon

rormity in the county . 

Generalization o. 1 may be studied in detail with 

some pro·r1t . From this standpoint , each unconformity repre• 

sents a separate pulsation of the ' unton Arch- Arbuckle , 1oun

tain complex. The truncations r measured in the £ield, 

and the results were extended t · g;onometrioally to a point 

selected , arbitrarily, near Ada , Okla . At that point , the 

six measured truncations yield the following figures (uplift 

in. feet): 

Within Seminole -ormation--300 

Base of. amoosa~-422 

Within amoosa--760 

'igher in amoosa--235 

Ada , over next-to-hi est amoosa--180 

Ada, over highest ·amoosa--560. 

An average of these six figure.a. would be pointless, since 
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they stand for dif'terent, tholl l sequential , events . rore 

appropri~te would be a total , in this case 2,457 teat for 

only six of the truncations in Seminole County alone . 

It is not implied here that each pulsation is thought 

or as taking plaee in precisely the same spot . What is im

plied is that each pulsation, regardless of where it took 

place within the runton Arch-Arbuckle ·!!Zountain area , resulted 

in an uplif't approximately as calculated above , at the point 

designated . 

The Ada formation is stated, above , to truncate the 

uppermost Vamoosa at one angle , and the riext•to•highest 

V.amoosa at another. Two different amounts 0£ uplitt are in

dicated: 180 ··reet , and 560 teet . The basal Ada is an over

lapping beach or near-shore sandstone which is not a true 

time horison. Although there seems to - e no method of de

termining how much time elapsed, on the average, during each 

mile of southward sea advance , that 

span at least two distinct uplifts: 

was sufficient to 

the r ·.'_•st et 560 reet' 

as the Ada beach approached the uppermost a oosa, and the 

second, ot l O feet, by the time the Ada shoreline had move 

three miles farther south . 

Since many or the truncations in the cou:.1tr were not 

measured and studied in detail, it is likely that the 1- ·1 

alone may represent 3,000 or mo t of unton Arch-Ar- · 

buckle tountain uplift, and that a st, or all Pennsylvani 

beds in eastern Oklahoma would y.:eld a figure h~ . er than 
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5 ,000 feet . 

One corollary of these -i u s is a picture or slow, 

long-term movements in the lunton Arch-Arbuckle iountain area, 

rath - than one or two aharp, short pronounced orogen1es • . 

Another is that the close or the Pennsylvanian coincided 

more or less with the termination or active upli.ft in the 

unt9n Arch•Arbuckl 'lountain area, and that deposition or 
eoaree boulder c~ , o rates along the flanks reflects pri

marily high altitudes achieved in earlier upli.tts . 

That the active orogeny was distributed throughout 

an appreciable t ~ . rather than sharply 11.mited is also in• 

dieat by the occurrence of ~y beds of l stone conglom-i 

erate at various horizons within the .assouri and irgil 

ese have been describ in Chapter • . • 

ch truncat "on erred to above is a structure in 

which a ai~ ... ,. bed cuts out c --that .s , cuts both 

top and bottom contacts--0£ an ~ er, underlying bed . In 

the case of t 1e trunc ~.t i un •..; -"'or lity at l e bas f the 

Vamoosa (base of the t i ·~11) , or three or more 

formations are cut out over a di tance of several miles . 

Theae are , locally, 1 . istinguishable , and field work has 

not revealed precisely . w many o tions may · pre . t 

between the ' amoosa and tle elle City , within ~ , county. 

eI - t -less an int rval 200 'e tl · c·, ... truncat"" or 

cut out by the basal amoosa Wlconfr ... i , within a 

diatenoe . 
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e result is an altitude (thickness in teet) in re• 

lation to a horizontal distance , or base ( ·1stance in miles) . 

Such a relationship may be expressed as an angle , or, more 

conveniently , the sine or tangent o~ an angl • Accurate 

usage requires tle tangent or its reciprocal , but at the low 

angles obtained in Seminole County, tangent and sine are in

terchangeable . · In this sense, it may be said that the trun

cations in the area may be represented by ratios (antiJ.es) 

ranging tr~m as little as about £our feet per mile (less 

than two mlnutes) up to something less than 92 teet per mile 

(one degree} . 

These are very small angl s , indeed , for determination 

in the field by reeonnaissance methods . In the case of -the · 

smallest, the !ield geolo i t t be con.front 1 with two 

seemingly parallel beds, eight feet from base to base , in

cluding an intervening shale, with the younger bed cutt l· 

out both the shale the entire ol, r , all in exactly 

two m~les . 

As tar as this author knows, no previous worker in 

Seminole County has recogniz ~ the truneati. relationships 

present. rhe disorepa~c 's in th s ction, taken . r north 

to south or vie versa, have · een 

result or tault_ , warp! or 

~ew cases, beds have ~ en j 

atratigraphic sequence t 

vario · as J. e 

in perhaps a 

, ·r tl at a constant 

• 
Despite th: low ar _es involved, ~~ e t uncat- re-

/ 
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ionships are reasonably clear as a result ot caretul in

terpretation of the air photographs . Their existence , 

made doubly sure through a practice ot taking measure sec

tions, in the field . at intervals of one mile or (as wa 

often the case) less . These sections , compiled as a strati-

graphic cross-section extending north and south , sho 

truncations in clear detail (see Plate IX) . 

Morgan (1924) • working in the Stonewall 

the 

, 
noted that the Ada formation truncated the Francis southward 

{although he tailed to state thicknesses or angles or trun

cation) . Field examination or the Vamoosa reveals tha~ it 

is truncated by the Ada preci~ely the same manner. It 

should be noted that, in both instances, the Ada cuts out 

the underlying beds one at a time , working down in the sec

tion from north to south; that is, t is is a clear case of 

overstep . '!'he beds within "'he namoosa and rancis "orma

tions o not pinch out :ainst older units • 

The equations us - to O)tain 

teet , were: 

-1 = ldl = ~ 

2 = 2 2 • d2 sin 

where : 

. ..:. tud.e or uplift ' i• 

s tan 6 

(1) 

(2) 

is the i 'l' of >lift & r 

s t _istanc · , • ile ' t t 

t ' rily chos _ "c t .,..tt 

L-----~ 
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T is the angle of truncation, as ascribed 

above 

9 is the tliekness, in eet, ! tl 

truncated 

is the map width , in miles, of tle bed 

truncated 

s is an angle obtained by subtract· . 

trom 90° the 1 i .... : 

1 . The map an1 :le between the unoonto i ty and 

a.n underlyi horizon ( l as tl top or 

base or tle truncat b ); 

2. Tte map angl , if any, - ween t 1 con-

formity an an ove 1yi horizon; it the _ 

are parallel, tlis !actor 

gardei . 

& is the dip o tl e truncat 

and where t e subscripts id ntif 

areas, tte unt n Arch- Arbuc 

bein£ first , and the Ouachit 

b disra-

't .fO ' itt 

• 

Utilization o ... thes -auation r r ~ or 
, and s , and field -t inatio e 

tor d were read from th G r lo ic . p 

t e values for ai s were rea ~-o tl 

int' e course or tli , stu . • 

' 1 magnitl - ~ o_ uplift 

and (2) is t o b · ceu · 0 • Ot 

/ 

u· 

alu s 

(1 ' .. ) ; 

p ~epar 

s (1) 

re 

d , 
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or feet; ten~ and units of feet are included in the results 

to indicate the precise product or calculation rather than 

a precise value for uplift . 

An examination or the geologic map of Oklahoma shows 

clearly enough that truncating relationships exist through

out the Pennsylvanian above the base of the Boggy formation . 

Each of these truncating unoonformities exhibits a character

istic trace : th2 older ones are sharply curved (concave 

westward ), the younger ones are essentially straight , and 

those in between pass in proper order from one extreme to 

the other. Since the curvature of each such unconformity 

trace reflects the total movement involved in all ot the 

later unconformities in the same area , the oldest should 

show the sharpest arc , and the youngest the least . The 

straightness of the late Pennsylvanian unconformity traces 

is here adduced as ·additional evidence that unton Arch up

lifting was largely complete by the close of Pennsylvanian 

time; if there had been significant orogeny in that area 

during the Permian, even the latest Pennsylvanian uncon

tormities should have been warped more than they were . 

The highest , youngest , and straightest unconformity 

trace identified and studied in detail was that at the base 

ot the Ada formation , which is proba ly upper Vir ~ .in Age . 

/ 



CHAPTER VII 

ECO~OMIC GEOLOGY 

Strug~ural Material; 

Gould (1911 ) listed the structural materials avail-

able in Seminole County as limestone , sandstone , conglomer

ate and shale . ·o particular change has been made in this 

list in more recent years . 

Several limestone quarries may be round in the county 

in different places;, they are now used for local purposes 

only. The largest , sout or Sasakwa, has not been in use 
• 

for seve.~ al years . Anot1 er quarry , utilizing Belle City 

limestone, was in operation near the Limestone school (sec. 

17, • 7 ., R. 7 E.) in 1951. Goul~ reported that bot. 

eniahers and kilns were located in the county in 1911. 1he 

limestones or the area are , however, too thin and co1 ionly 

of too poor a quality to peruit utilization on a larg scale . 

Sandstone has been us ~ occasionally, especially in 

t.t early days or the county' velopment , s a construction 

atone . ~ost buil ings an 11...- U s recte n "'I re recent 

years .. ve us 1 other , laterials . 

Conglomerat ,s are plentiful in nearly all p ··· s 

the county, and are wi ely uaed t r roads :nd in 

2 1 
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concret£ wo::'k . '"'"'' ._ Vanioosa and ~oHawa formations have fur-

niahed large quantities of road gravel . In recent construc

t ion, such as the extension of State .iglway 9 across the 

county , Vamoosa outcrops were used to provide material for 

about 18 inches of sub-base . 

Loose sand is available in many of the river and 

creek bottoms of the county, but no single large operation 

has been ectiv_ in the last few years . 

The shales of the area are suitable tor manufacture 

of tile and brick. The ewoka Bric~ and Tile company plant , 

northwest of ·ewoka, uses dark calcareous shales or the · 111-

top formation . . ncis formatio . shales are being used in 

a brick plant n _ar Ada , in Pontotoc County. In addition to 

Francis (i . e ., Coffeyville and ellie Bly) and illtop 

shales , other formstions in th county are shaly, and offer 

prospects of development by the brick•ma . n industry. 

n, these are the Wewoka , oldenville, Seminole es-

pecially Ada formation s '1ales. 

Water 

Only two large lakes exist in Seminol County, and 

both or th se are artificial . One is Lak Wewoka, in secs . 

l and 12 ' r • g • I R. 7 E. The .. er is a 

lake in sec . 27 , ' • . , • 7 1;1• Th -O 

or the two , with 4, 00 acre- ~eet O- sto~ 

i vately-owned 

- ia 1 l · ·e • 

capaeity. 11 

111 tucl-t o-f' th'"' water-~ ' P1Y i 
t r was turnic.sheu Ly ... •e , ri-(.ity · r 

c r-iat j on in thi 
,~ ouncil, Wewo· 

chap
• Okla. 
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0Yer the two-year period during which field investigations 

were being made in Seminole County, both lakes were full or 

nearly so . 

In addition, many ponds and stock-tanks may be round 
in the county. 

The topography is especially suitable for the ponding 

or lakes . Structurally controlled streams on the back slopes 

of Vamoosa cuestas have commonly cut deeply enough to provide 

good dam sites. Other formations also are crossed by streams 

suitable tor ponding, but the sites are not so numerous as 

on the Vamoosa. 

Rainfall in the county averages )5 or more inches 

annually. 12 Evaporation from Class "A" pans in the county 

averages about 70 inches annually (1 orton, 1943) . Since 

Class "A" pans have a coefficient of about 0.7 (Linsley , 

Kohler and Paulhus , 1949) , effective evaporation from lake 

surtaces is probably close to 49 inches annually . ence the 

ratio of catchment- basin-area to lake-surf ace-area does not 

have to be large . 

t ew of the streams in the ar are permanent . Can

adian River , orth Canadian River, Little .· ver, .rewoka Creek 

12rigures present .· on I( 10 show an annual avera_e 
ot 4.) . 26 inches. This may indicat~, however , that t '• rain
gauges on which these data are based are not well locate , 
since rainfall averat Js to t north and west are seven or 
eight inches lower. For tl.e purpos o count · e cal-
culations , it is tr 1L: t wise to use the lower . i ure . 
(Data - _ o ... Linsley, Kohler and Paulhus , 194 • } 
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and Salt Cr eek t..1. cf1nitely co ... e in t_1at cate0 cr y . Other 

smaller strearns, such as Turkey, ar. Coon and Sand creeks 

are permanent except during dry spells. To serve as year

round water sources , these streams would have to be dammed . 

Since they appear to be alluviating, the problem or siltation 

is paramount in any dam-~onstruction project . 

Sub-alluvial flow, however, is important in the 

rivers and larger creeks . The city ot Oklahoma City recently 

put down 200 test wells (John.son, l953a} in the North Cana

dian River bed in Oklahoma County. The results led to a 

prediction by ~ ·• B. Cunningham, city water superintendent , 

that the coarse eand and gravel in the bed will produce 

about 1,500, 000,000 gallons or water per linear mile . In 

March and April, 1940, 15 wells in the alluvium there pro• 

duced ~,258,000 . gallone of water daily . The river bed is 

close to the surface, bei .· no deeper than 50 to 70 feet in 

Oklahoma County (Johneon, l95Jb) . Since the fill is only 70 

feet thick at Ft. Smith, A.rk. (Fisk, 1947), t figures ob

tained in Oklahoma County should be at least indicativ . of 

posei1 111ties in Seminole County. 

Ground water also seems to be plentiful in ~he area . 

· city of Seminole now operates 16 deep wells which pro-

duce trom the sandstone and coA o rate ,'. ers Of t ,e ~ .Ta-

moosa formation . · arther west, in a lower-rainfall area , 

the city of Norman obtains its municipal wate supply ~iom 

a dstone wit lin t .e Ga ber f or iat ion ( ret z .. 1952) . Since 

/ 
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many other sandstones in Seminole County are apparently aqui

fers comparable to the amoosa and Garber , and since even 

the Vamoosa is not being used to maximum capacity, the supply 

or subsurface water seems to be bountiful . (For an analysis 

or 1 amoosa formation water, see page 14.) 

Oil and Gas 

The Wewoka £ield, near the town of that name , was 

discovered in 1923 by R. • Smith (Levorsen, 1930) . Gas had 

been discovered earlier in the Cromwell field , but no commer

cial oil had been obtained there at the time or the Wewoka 

discovery . Both of these early pools produced from the Crom

well sand (lower .. 1orrow series ). For two years thereafter , 

wildcats testi1 the Simpson group (Ordovician) beneath sur

face structures round it dry . 

In 1925 a ~ . coo barrel well was completed in the 

Seminole sand member of the Simpson , south of the Wewoka 

• Within two years , the Seminole City, Sear· :· 1t , !!;arls• 

boro , Jowle :J an Little River fiel ls were produCinJ frolll 

the same horizon. ( 'or location ot fields , se ' Plat II . ) 

1950, production had reached a total of re than 

one billion barrels . 13 About 0, o t e sections wit ~n t e 

~ost or the $W-!'ace structures 

13 ri- City Area Council, ' woka , Okla. , 
most of tl information on oil production. 
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tested , and in sor.1e pnr t s of th~ cow1ty (i . e ., west cent ral), 

strikes have resulted from geophysical work. In the last 

!ew years , the major companies have been cutt .. 1: down on 

operations, and most or the development has been extension 

ot known pools or semi-wildcatting by small independents . 

Misgellaneous 

Neither volcanic ash , nor coal , reported rrom various 

eounties to the east , has been round in Seminole County. 



CHAPT ... VIII 

cm CLUSIONS 

l . One new formation has been named in Seminole 

County: the illtop. It is equivalent to the Barnsdall 

formation of Okfuskee County, plus the Dewey formation , and 

probably the Chanute and the uppermost part of the Nellie 

Bly. 

2. Three new members have been name : the Snomac 

limestone member ot the Ada formation; and the Dripping 

Springs dark chert nember and the Jarvis Church multicolored 

chert member of the Konawa formation . 

J . he correlation of the Belle vity with the Dewey 

must be recognized as strictly tentative . At least as 

a case can be made for correlat ·-·~ the Belle City with a 

limestone lens in the upper part or th ellie ly formation 

ot Oktuskee County. 

4. The Pawhuska formation oes not crop out in i 

nole County. Inst a i , it is truncat J by the Ada formation 

in the western part of Okfuskee County . 

5. The · · ancis formation is subdivided o th 

Coffeyville (lower) and ellie y (upper) _oruations . 

6. __ 1 most ir.. v rta · , unconformity in the '~ n 1 

241+ 
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County section is that at the top of the !.J illtop (Missouri 

aeries) and at the base of the Vamoosa ( ,' irgil series)'. 

7. Convincing evidence for the unconformity between 

the ' oldenville (Des ~oines series) and the Seminole ( [iss

ouri series) must be sought in ! ughes County t Pontotoc 

County and other parts of Oklahoma. 

8. The best example of truncation may be round at 

the base or the Ada, which rests , in Okfuskee CoUl'_lty , on the 

Pawhuska formation (Virgil series), and, in Murray County, 

on t ._..i Simpson group (Ordovician system) . 

9. The best example or a beach or near-shore sand 

is the basal Ada sandstone, a member which has hitherto 

been mapped , erroneously , with the Vamoosa formation . 

10. The environment of deposition in Seminole County , 

during late Pennsylvanian and early Permian time, w~s that 

or a fluctuating shoreline . Widespread , calcareous gray 

shales rich in mari.ne invertebrate fossils indicate t·rans

gressions . Channeled , contort , cross-bedd and barren 

sandstones and conglomerates i icate · each or near-shore 

conditions . At least some or the li stones appear to be 

lagoonal. . Fossil plant rer~ins point to continental-type 

· deposits , specifically in pa~ ~ - the Jamoosa formation . 

11. 1he £acies ind~cat in It ~ 10, above , are 

co on_y arrang _ in a ... liar north-south '1 open 

•hallow shelf sea; near-nhore: 

tidal flat. 

/ 

r ; l oon or 
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12. The source :;.& the i estone c r- ·lo 1 ..... r t es was 

the Arbuckle Mountain range , to the south . 

1) . The source ot the chert conglomerates may well 

have been the Arbuckle ~ountain range . o reason is known 

tor requiring a Ouachita Mountain area provenance . 

14. The "arkose line" is not considered satisfactory 

as the contact between the Ada and Vaness formations . The 

advent or arkoae does, however. indicate &omething or the 

history ot the Arbuckle Mountain area . 

15. Upper Des Moines rocks thicken eastward; ~iss

ouri and Virgil rocks thicken westward. A shift rrom the 

.1cAlester basin to the Anadarko basin is indicated. 

16. The Stratford is removed from formation rank, 

and considered as a f acies of the Konawa and perhaps Asher 

formations . 

17. The base o! the Konawa is retained as the base 

of the Permian. 

18. The present state of paleontology does not per

mit fossils to be used with any great degree of accuracy in 

dating or correlating Seminole County beds. 

19. Stream patterns combine elements which can be 

traced to strike and dip of strata , and to fault and fracture 

systems . 

20 . A Permian date--perhaps early Perr~ian--is indi-

cated. within the county , for the Ouaclit~ oro · eny. 

21. The Arbuckle -'1ountains -1 unton Arch complex was 

/ 
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active throughout Des i1o1nes , Missouri and much or Virgil 

time. This is indicated by local uneonformities , truncations 

and limestone conglomerate tongues within the section. The 

total uplift to the south , during that time interval , was of 

the order or 10, 000 feet , but no single pulsation was much , 

if any , larger than 1 , 000 feet . 

22 . Virgil time was largely a period of exposure 

and erosion . 

23 . The Ada and Vanoss formations were not deposited 

until upper Virgil time . 

24 . The curvature of unconformity traces across the 

county furnishes a clue as to orogenic activity in the area . 

These indicate that Arbuckle Mountain diastrophism was 

largely complete by middle Virgil time . 

25 . Conglomerates in rocks higher than the middle 

ot the Virgil series are concluded to be products of epeiro

geny ·Or normal geomorphic rejuvenation. 

26 . Surface and subsurface terminology do not matoh 

in all particulars . For example, the "Checkerboard" of the 

subsurface is actually equivalent to the middle part of the 

Seminole formation of the surface . 

27. The outstanding undeveloped mineral resource or 

Seminole County is water. 

28 . Although many thousands of wells have been 

drilled in the county, and the boom days have long been over, 

there 1a still room for modest oil development . 



APPE lDIX A 

REGISTRY OF FOSSIL-COLLECT! SITES 

Station J02J . Wewo~a ~o . • NW. corner, sec . 1 , 

T. 5 • , R. E. 

Station 3024. De ay limestone . r or the Correy-

ville formation . • quarter , SE. quarter , sec . 31 , 'I . 7 11 ., 
R. E. 

Station 3025 . ·olderiville .1ale . S~ quart r , E. 

qua · er, sec . 12 , T. S ., R. 7 E. 

Station 3026 . u 4 idle old nville shale . Si . quar• 

ter , SE. quart ..-. , sec . 12 , T. 5 • , R. 7 E. 

Station J027: Sasakwa limestone e ·er t the ol

denville . Center of tie west lin , SW. quart , S . quarter , 

sec . 
' • . ' • E. 

Station ~ . 2 • Sasakwa 1· s ~ ol-

d v111 • C nter ot tr sout lin , S, r. quart r, sec . J ~ . 

T. . , R. ·7 E • 

Station J02 • r lli 1 • s_. quar r , E. 

qu« , E. quart r , $ c . 33 , • . ' R. 7 E. 

Stati 3 3 • .ll ' Cit • SW. qt e ' s . 1arte · , 

sw. quarter, se · • 17, 'I • 7 . ' • 7 

2 
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Station 3031. l omer limestone .'··er or the olden-

ville . NE. quarter, SE. quarter, E. quarter , sec . , T. 6 

., R. 8 E. 

Station 3032 . Lower Seminole shale . SE. quarter , 

SW. quarter, sec . 7, T. 6 ., R. E. 

Station 3035 . .oldenville . About 0 . 75 mile east of 

the NW. corner, sec . 10, T. 6 , . , R. E. 

Station 3036. Sasakwa limestone member of the ol

denville . SE. quarter, \ . quarter, sec . 17, T. 6 . • , R. 

E. 

Station 30J7. Lower 'ellie Bly shale . On both si:es 

ot line between the ~E . quarter of sec . 9 and the IW. quarter 

of sec: . 10, T. 6 .' ., R. 7 E. 

Station JOJ~ . Sasakwa limestone mber of the fol• 

denville . E. quarter, SE. quarter, sec . , T. 6 ., R. E. 

Station 3040. Upper oldenville shale . SE. quarter, 

SW. quarter, sec . l_, T. 6 • , R. ts E. 

Station JOl+l . Upper olden ville shale . E. quarter, 

sw. quarter, see . 10, "' . 6 ., R. 8 E. 

Station 3042 . Upper Wewoka shale . SW. quarte ·, SW. 

quarter, SW. quarter, sec . 7, • 5 • , R. E • 

Station :,043 . Jpper ·ewo1 shale . West ~ent 

~d.rt, ~W. quarter, SW . quart r , see . 1 , T. 5 • , R. .. . 

Station J044. rpper ol enville shale . , • quart r , 

SW. quarter, sec . 2.5, • 6 • , .. . 7 E. 



Station 3045 . 

31 , T. 6 .• , R. 8 E. 

Station 3047 . 

quarter, sec . 9, T. 5 
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Upper V~wokc shal • E. co~ner , Ste . 

Lower •ellie Bly. NW. quarter , NW. 

., R. 7 E. 

Station 3048. Lower Nellie Bly reen shale . NW. 

quarter , NW. quarter, sec . 9, T. 5 ., R. 7 E. 

Station 3049. Lower Nellie Bly black shale . NW. 

quarter , rw. quarter , sec . 9, T. 5 • , R. 7 E. 

Station 3054. ~iddle Belle Ci , shale . SE. quarter, 

sec . 19, T. 6 N., R. 7 E. 

Station J057 . Limestone lens in middle ellie Bly 

shale. SE. quarter, SE. quarter, SW. quarter .• sec . 3, T. 6 

l ., R. 7 E. 

Station J059 . Upper Coffeyville siltstone. Center 

or south line, sec . 24 , T. 7 ·., R. 7 E. 

Station 3063 . Lower illtop. NW. qu•rter , SW. quar

ter, sec . 11, T. a . , R. 7 E. 

Station )081. "Pra~ue" limestone . East central 

part, SE. quarter, SE. quarter , sec . )0 , • 11 • 1 R. 6 E. 

Station )0~2. Limestone ~ens in the ~pper Vaness . 

About 0.2 ile east or th ~ SW. corner, sec . 1 , • 9 ., R. 

6 E. 

Station 30 3. Upper Corr .- i shale , beneath the 

lime atone eon :lo rate un . ,..lyi . , t · !o. . ~ S · nol r.:over-

no~ ' s mansion. • quarter, E. quarter , E. quarter, sec . 

3) , 1 . • , L 7 E. 
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Station 3084. Vamoosa conglomerate , in the highway 

cut . South central part, sec . 9, r. g ., R. 7 E. 

Station 30S5 . Coffeyville shale above the DeNay lime

stone member. South central part or sec . 26 , T. 6 ., R. 7 E. 

Station J086. Uppermost Vamoosa sandstone . NW. 

quarter , sec . 2, T. 8 '•• R. 6 E. 

Station 3087. Thin Coffeyville limestones below the 

limestone conglomerate underlying the former Seminole gover

nor ' a mansion. NE. quarter , sec . JJ , T. 6 r., R. 7 E. 

Station 3086 . Belle City limestone . SW. quarter, 

sec . 17, T. 7 ., R. 7 E. 

Station 3089. Shale associated with uppermost Va-

moosa sandstone . SE. quarter, sec . 30 , T. 11 ., R. 7 E. 

Station )090. Iilltop siltstone lens. SE. quarter , 

sec . l , T. 9 ~ ., R. 7 E. 

Station 3091. Sasakwa limestone member of tle ol

denville . In the Sasakwa quarry, sec . 36 , • 6 ., R. 7 E. 

Station 3092. lle City 1· stone . Sec . JO , • 6 

, • , R. 7 E. 

Station .3093 . I elle City i~.-·, stone . Sec . 31 , .. . 6 

•, R. 7 E. 

Station )094. 

About . l mil 

De ay li l ·- stone ·r ot the Coffey• 

Ville . east ot the center, sec . 31 , ·• 7 • J 

R. E. 

Station )095 . Sasakwa lit sto t l · 01-

denville . In t.he eut- bea.ide tl road to t:Jie quarry, sec . 
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)6 , T. 6 ., R. 7 E. 

Station 3096. Limestone conglomerate at the top of 

the Coffeyville . In the ditch beside the highway , and from 

thence northward; center or the east line , sec . J) , T. 6 ·., 

R. 7 E. 

Station 3097. De ay limestone member of the Coffey-

ville . About 0 . 18 mile east or the center, sec . Jl , 

R. g E. 

• 7 . ' 
Station J09S . "Prague" limestone . SW. quarter , NW. 

quarter , sec . 5, T. 10 ., R. 6 E. 

Station )099. Uppermost Vamooaa sandstone . SE. cor• 

ner, sec . JO, T. ll N., R. 7 E. 

Station 3100. De ay limestone member of the Coffey-

ville . SE. quarter, sec . 23 , T. ~ ., R. 7 E. 

Station .3101 . Sasakwa limestone ·er of the ol-

denville . About 0 . 1 mile east of the center, sec . J6 , T. 6 

l . I R. 7 E. 

Station 3102. Seminole o. l sandstone . In i ·ghway 

cut , west of Sasakwa townsite , cent r of sec . 35 , 'i' . 6 ., R. 

7 E. 

Station JlOJ . omer limestone i er or t e olden-

ville. In creek bed south of oa , .E. quart r , sec . 12 , - • 

5 • , R. 7 E. 

Station 3104. lom r limestone ber _ th .oltten-

ville . Center o,· east l _ , sec . 19, • 6 . ' .. E. 



APPE1 DII ~ 

MEASURED STRATIGRAPHIC SECTIONS 

During the course or the field work , 260 sections 

were measured in Seminole and adjacent counties . Since it 

was the author' s praetice to work along the strike , rather 

than across it , each measured section is relatively short , 

and may cover only two or three formations , or even only 

part of one formation . ecause of the necessity of deter

mining the behavior of certain truncations in the county, 

some or the sections were measured close to _ "'it er; in ex

ceptional cases , these were only a few hun ~. d feet apart , 

along the strike . T erefore not all of the sections are 

nee sary to present a representative picture of the strati

graphy of th county , and are not ' e includ • 

Directions , locations and distances used in comput

ing these easured sections were obtained ro . air photo

graphs . Relative elevations or ere-or-less distant points 

were etermined by .,. e of a . croalt eter in a seri Ja or 
clos d traverses . ' he runton poc~ .et transit was used to 

measure detailed sections in ter.1a o " units about five feet 

thick or thicker. " units 1 tt n f t - e t .:.n tl. ·ctr-

ness , a steel tape wa loy • 



All thicknesses are given in !eet ~ tenths or feet . 

·~'here two thickness columns nre ueed . the first contL ins the 

t1eparate thickness of eacn bed , and the second , the eumulat 

hickness from t h base or .-. !o iation , incl~ 1 t e 

there listed. Where only part or a formation is measured ; 

the second column may not be used . 

Township .i Borth 
13 . North central part, sec . l , T. 5 N., R. E. 

Hilltop 
Shale: red·; about 
Shale: dark, silty 
Conglomerate: bluish- ~_y • lime-

stone 'ebbles , .~. : diameter 
~ inchea , average diameter be
tween i and l 11el • chert and 
j s r pebbles; coarsel or 
massively bedded• lo · 1' ~ 
or yellow; pe bles an cob les 
poorly rounded 

Shale: mostly cove '-

15 . 0 
44.0 

2 . 
z2.o 

19~ . 1easured a . ,. l • e nort line ot see . '' · , ...., • 5 
' i ., in Pontotoc Count • 

(basal ,.. 1ber 
Sandstone: ~ • c' .rt ... l~ ~e 

v l..Jf"I Sa 

Hill to_ 

stone· · least 

Shale : 
v) ••. ,.. rr .... e: sm· 11 l~ l t bl s 

in , " 1 ", ne t 
Shale : re 
Sands .one: · e, lini : , la · nat 

n ' -

Shale : cove " · 
Shale : .o . lv re l , so .. .: . col.r 
Sandstone : sol' ·, · ..i.. ·· e , 

li ~ but not a le 

Shale: 

. ) 

. ) 
1 • 

) . 
14. 0 
11. 

10. J 

• 

. , 

, ? • 

I • 

.I . J 
) . 

• 
21 . > 

1 ). 

• 
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Belle City 
Limestone : hard! light gray; spar

. ingly fossil .ferous 
Shale: dark gray; fossiliferous 
Limeston~: hard , dark gray; 

fossiliferous 

1 . 0 
19. 0 

1 . 0 

21 . 0 
20 . 0 

1.0 

30. Measured in the southeast quarter of sec . 12 , T. 5 '. ., 
R. 7 E; 

(Continue upward with No . 33 ) 

Holdenville (lower part) 
Shale: green 
Limestone: (Homer member ) black; 

~h1eteieg 
Shale : si tyJ partly covered 
Siltstone: butt to brown; cross

bedded 
Shale: green; partly covered 

Wewoka (uppermost part ) 
Sandstone : brown; limonite spots 

Township ~ Nprth 

45 . 0 

0. 9 
6.o 

25 . 0 
100. 0 

;33 . 4easured along the highway about one mile west of 
Sasakwa townsite , in sec . JS , L • 6 ,,. , R. 7 E. 

(Continue upward with o. 1 ~ 6} 

Seminole 
Shale : gray-green 
Sandstone: butt, thin-L dded to 

· massive ; contorted 
Shale:· gray-green 
Sandstone : buf'£ , con .- o .e- ·· .. tic 

locally; contorte 

Holdenville 
Shale : 
Limeaton~ : (Sasakwa member ) hard! 

light ·gray; thin-bedded;fossi -
iterous 

Shale : gray-green 
Sandstone : butt, conglomeratic 

locally -
Shale : gray-green 

60. 0 

5. 0 
l+J . O 

12. 0 

).5 . 0 

1.0 
21. 0 

25 . 0 
45 .0 

176. 9 

l)l . 9 
1)1. 0 

12,5 . 0 
100. 0 

120. 0 

60 . 0 
55 .0 

12. 0 

264. 9 

229. 9 
222 . 9 

201. 9 l? . 9 



Limestone : ( romer member ) 

(Continue downward with o. 30 } 

1~6 . 14easured in the southwest quarter of sec . 26 , T. 6 N., 
R. 7 E. 

(Continue upward with No . 71) 

Coffeyville (lower and nd.ddle parts ) 
Sandstone: soft , buff, friable ; 

about 
Shale: sandy; about 
Sandstone1 butt; ledge-maker; about 
Shale: partly covered; about 
Limestone& {DeNay member ) hard . 

yellow to brown; sparingly 
iossilif erous 

(Continue downward with ;o. JJ) 

7.0 
JS .O 
6. 0 

60 .. 0 

2. 0 

110. 0 
103 . 0 
6 .o 
62 . 0 

2. 0 

71 . Measured &long the road , through the center of sec . )4, 
T. 6 N., R. 7 ~. 

(Continue upward witl · ~ o . 6~. ) 

Nellie Bly (lower part ) 
Shale : green or brown; occasional 

soft sandstone o~ siltstone 
Sandstone : bu.ff' to brown eross

bedded, thin- bedded siltstone 
or very fine grained sandstone 

u.o.o 146. o 

Coffeyville {upper part) 
: ~ · "Dte : hard , gray or white 1 

lenticular, cross•bedded; con~ 
tains fragments of ~eo§pir;!..(er 
d!AnRar:\ King a.. ot er species; 
occasionally yellow on fresh sur
tac e; contains yellow or pale 

6.o 6.o 

green clay pebbles; li ~ tone cob
bles have maximum diameter of five 
inches; sort , dark yellow siltstone 
cobbles also occur up to five in-
ches in iameter J . 22) . J 

Shale : black or dark green , highly 
fossiliferous; near base , shales 
are dark and tlaggy 110. 0 220 • . 
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(Continue downward with ro. 186) 

68 . Measured in the southeast part of sec . 19, T. 6 ' ., R. 
7 E. 

(Continue upward with No . 192 ) 

Ci tr 
L meatone: hard , white , tossiliterous; 

about 11.0 

Belle 

Shale: green, grading upward to 
black; fossiliferous 20. 0 

Limestone: hard , but! , toaeiliteroua 2. 0 

"'ell1e Bly 
Siltstone: sott , butf' to brown 
Shale : very pale; clay shale 
Siltstone: soft , butt , massive 
Shale : covered 
Conglomerate: limestone pebbles; 

lenticular 
Limestone: very pale; silty 
Conglomerates limestone pebbles; 

lenticular 
Shale: gray 
Limestone: hard , gray , non

foss1literous 
Shale: 
Conglomerate: limestone pebbles; 

lenticular 
Shale: ·~1r covered 
Covered: (al uvium and terrace 

materials) 
Sandstone: butt; about 
Shale : mostly covered; about 
Sandstone: soft , brown to buf£, 

thin-bedded to massive; silty; 
about 

2. 0 
10. 0 
26 . 0 
1) . 0 

l . O 
C.J 

0. 3 
3.0 

0. 5 
6. 0 

l . O 
22. 0 

140.0 
10. 0 
70 . 0 

12. 0 

)) . 0 

22 . 0 
2. 0 

)17. l 
315 . 1 
JOS . l 
279. 1 

266. 1 
265. l 

264. 8 
261+. 5 

261. 5 
261.0 

25; .o 
254 . 0 

232. 0 
92 . 0 
82 . 0 

12. 0 

(Continue downward with co . 71, which duplicates part ot the 
section given above) 

192. !easured along the highway between Sasakwa and Konawa; 
i . e ., through secs . J; and 36 , T. 6 . • , R. 6 E. 

(Continue upward with No. 21) 

'amoosa 
-Shale&: re4; oc.c.uional 1enaea o.! 



Hilltop 

25 -

cross-bedded sandstones and 
chert conglomerates 20. 0 

Conglomerate: but!; chert pebbles 
and cobbles 22 . 0 

Shale : covered with chert pebble 
"float" 22 . 0 

Sandstone: locally conglomeratic; 
about 10. 0 

Shale: 14. 0 
Sandstone: locally conglomeratic; 

about 7.0 
Shale: 17. 0 
Conglomerate: various pale shades, 

but mostly buff to white; chert 
pebbles and cobbles include brec
ciated (seeond generation) cherts; 
about l~ . o 

Shale: red; partly covered; about 35 .0 
Conglomerate: bur£ to white; chert 

and brecciated chert pebbles 
and cobbles 12 . 0 

Shale: red; about 18. 0 

(Continue downward with No . 68 ) 

l?J .O 

15) . 0 

lJl . O 

109. 0 
99.0 

a; .o 
7g .o 

61. 0 
47.0 

12. 0 

18. 0 

21. Measured along the east-west line between sees . 2S and 
33 , T. 6 N., R. 6 E. 

(Continue upward with Jo . 214) 

Ada 
Shalet pastel shades of green and 

purple: contains lenses of croas
bedded sandstone near top and 
bottom; in the center or the unit 
are layers or very hard limestone , 
2 to lS inches thick each 

Siltstone: very hard, butf 1 limy , 
laminated 

Shale& pastel shades or green and 
purple 

Siltstone: perhaps very tine sand
stone; biotite flakes 

Shale : brown; partly covered 
Siltstone : pale to medium green; 

contains sort limy nodules, up 
to l inch in diameter , near top 

Shale! ,,108-tly CGV~-ed 

16.o 167. 5 

2. 0 151. 5 

5.0 149. 5 

1 . 5 144. 5 
JJ .O 143 .0 

10. 0 llO.O 
12. 100. 0 
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('>hale: rrreen 
Conglomerat : blue-gray; chert peb-

bles up to l inch in diameter 
Shale: green 
Sandstone: soft. brown , broken 
Shale: green, silty 
Claystone: gray-green 
Sandstone : hard, gray , limy 

laminated; biotite flakes; 
ledge-maker 

Claystone : brown and green 
Conglomerate: gray, torrent-bedded; 

chert pebbles up to i inch in 
diameter 

Shale : red; partly covered 
Shale : pale green, occasionally 

purple; contains very hard 
silty layers up to 2 inches 

3. 0 tst! . O 

o.s 85 . 0 
1 . 0 ai... ; 
4.0 8J . 5 
3. 5 79. 5 

11. 0 76. 0 

2. 0 6; .o 
1.0 63 . 0 

2. 0 56. 0 
21 . 0 ;i.. .o 

thick ; cross-laminated 22 . 0 JJ . O 
Sandstone : very hard, dark brown, 

calcareous; contains chert flakes 
and clay pellets; about 11. 0 11. 0 

(Continue downward with No . 192 ) 

214. 4eaaured westward from the northeast corner of sec . 
35 , T. 6 ., R. 6 E. 

Konawa 810. 0 

Vanoss 

Ada 

Shales and sandstones 
Crinoidal limestone conglomerate 
Shales and sandstones; arkose near 

base 

70. 0 1+)3 . 0 
3. 0 363 . 0 

360. 0 J60 . 0 

160. 0 160. 0 

(Continue downward with No . 21) 

22 . ! ~easured along the road in the southern part of sec . 7, 
T. 6 N., R. 7 E. 

ill top 
Shale : red; partly covered or 

deeply weathered ; covered 
locally br chert conglomerate 
from over ying Vamoosa formation 41 . 0 4 .o 

Siltstone: eddish, thinlr-e~·mas-
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sively-bedded 
Siltstone : reddish; partly covered 

Belle City 
Limestone : very hard , blue , thin

bedded{ cr1noidalJ layers one to 
three nches thick 

Limestone: very hard , _ay-blue , 
crinoidal; layers one to 12 
inches thick; small chert pebbles 
near base 

ShRle : mostly covered 
Sandstone : bu.ft. massive, cross

bedded; fractured; uany calcite 
"veins" 

Base unknown : (Covered by alluvium) 

6.o 

6. 0 
9. 0 

10. 0 

66. Southeast part of sec . 30, •n •6 · ., R. 7 E. • 
Belle Cit7 

Llaeatone: upper 
Shale : green 
Limestone : lower 

ellie Bly (uppermost part ) 
Sandstone: soft; brown; contains 

lenses of green shale 
Sandstone : soft, but!-to•brown, 

thin·- bedded , very fine grained; 
weathers dark brown or r~d; con
tains fine chert flakes · 

Shlile : mostly covered 
Limestone : buff, silty , thin-bedde 
Limestone: hard, 11 ·t to . ldium gray , 

fine-grained , thin· bed .e 1 to mas
sive; non- fossiliferous; weathers 
yellowish- gray to almost black; 
locally green, red, dark brown or 
~, ~ bl, - ; occasionally eross
bedding shows on weathered surface; 
outcrop is often marked · y pres
ence or limestone plates in the 
soil 

Shale : green 
Siltstone : green; occasionally 

purple 
Co!lgl.omerate: limestone pebbles, 

pinki red, yellow,. buff, purple 
or b ack on weathered aurtace; 
maximum pebble size. under two 

5.0 
1) . 0 
0. 9 

18. 0 

24. 0 
6. 5 -.o 

1. 5 
JJ .O 

5. 0 

7.0 
4 . 0 

18. 9 
13 . 9 
0. 9 
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inches; weathers witn roU,gn 
surface 1. 0 

Siltstone: pale green, ehaly 21. 0 
Conglomerate:· white to pink lime-

stone and chert pebbles; up 
to 3/4 inch in diameter; thinly 
bedded; weathers to give a 
•grainy• appearance because or 
the chert flakes present; fresh 
surface is occasionally pale green;· 
grades laterally into tine-grained 
silty limestone two to three teet 
thick . l . O 

Shale:· mostly covered 9. 0 
Siltstone: fairly hard, brown; con-

tains chert flakes l . 5 
Shale: mostly covered 12. 5 

1~7 . Measured in secs. 26 and 27, T. 6 . , R. 7 E. 

· CotteyYille 
Shale: 
Conglomerate: cross-bedded, lime

stone pebble and elay ball con
glomerate; fossil fragments 

Shale: mostly covered 
Shale: soft , brown, silty 
Sandstone: soft , brown cross-

bedded or massive; !edge-maker; 
thins southward 

Shale: mostly covered; sandy or 
· silty; about 

Sandstone: sott, butt, friable; 
about 

Shale: 
Limestone: (DeNay member ) hard, 

faintly yellow, crinoidal; occurs 

25 . 0 

lOev 
2i . .J 
l .o 

10. 0 

J; .o 
5.0 

60. 0 

185. 1 

160. l 
150. l 
126. l 

110. l 

100. l 

65 .1 
60.1 

as small blocks or plates in the 
soil; at least 0.1 0. 1 

Seminole · 
Shale: gray- green )6 . 0 

31. Measured in the southeast quarter ot sec . 8, T. 6 
R. 8 E. 

(Continue upward with No ~ 16) 

., 
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Holdenville 
Shale: green 
Limestone : (Sasakwa member) hard, 

gray , fossiliferous 
Shale: green 
Conglomerate : butf' chert pebbles; 

about 
Siltstone: buff , calcareous 
Shale : covered 
Siltstone: bu.ff , calcareous 
Shale : covered 
Limestone: ( omer member) hard , 

nearly black 
Shale : green; about 

32. 0 199. 5 

0. 5 167. 5 
l+l+ .O 167. 0 

22. 0 123.0 
3.0 101.0 
5. 0 98. 0 
3.0 93 . 0 

u..o 90. 0 

6. 0 76.0 
70. 0 10. 0 

16. Measured along the north line or secs . 7 and 81 T. 6 N., 
R. 8 E. 

(Continue upward with fo . 76) 

Seminole 
Shale : 
Sandstone: soft , buff , tlaggy; 

tine-grained 
Shale: mostly covered 
Sandstone: soft , buff, thin

bedded 
Shale: mostly covered 
Sandstone: soft, buff; grades 

into a local ch~nnel which 
extends into the Wlderlying 
!oldenville formation to below 
the horizon ~ the Sasakwa lime• 
stone member; channel tilling is 
coarse chert conglomerate; sand
stone is about 

(Continue downward \dth No . J 1) 

11. 0 172. 0 

7. 0 161. 0 
27. 0 154. 0 

20. 0 127. 0 
80. 0 107. 0 

27. 0 27. 0 

76. Measured along a line extend! westward from the south
west part or sec . 4, • 6 • , ·~ · 7 E. 

(Continue upward with No . 34 or No . J6) 

·ellie Bl1 
Shale: mostly covered 
Conglomerate: hard! yel1owish, 

cross-bedded; 1 'lif1 and silty; 
contains rounded limeat&ne 

50. 0 402. 5 
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nodules ; manganese stained 
locally; contorted; locally dark 
brown to black siltstone 

Shale: moatly covered 
Limestone: coarsely crystalline , 

pale; contains clay balls 
Shale: mostly covered 
Siltstone : soft , buff 
Shale: 
Siltstone : sort , buff 
Shale : mostly covered 
Siltstone : butt; siltstone or very 

tine grained sandstone; ledge
maker 

Shale : silty 
Siltstone : soft , bu.ff 
Shale : mostly covered 
Conglomerate: chert pebbles in 

sort , butt, tine grained 
sandstone 

Covered : (alluvium and terrace 
materials ) 

Limestone : hard! medium-gray , thin
bedded, foas liferous 

Shale: black 
Conglomerate: chert pebbles in 

sort , buff, tine grained sand
stone 

Coffeyville 
Shale : mostly covered 
Sandstone: butf , occasionally 

siltstone or fine chert con
glomerate; ledge~maker 

Shale: contains local yellow 
limestone lenses which might be 
mistaken for the De~ay limestone 
member , below; about 

Sandstone: bu.tr, occasionally silt
stone or fine chert conglomerate; 
ledge- maker 

Shale: mostly covered 
Limestone : (De ay member) hard, 

yellow to brown, thin- bedded; 
fossiliferous; vuggy 

(Continue downward with No . 16) 

12. 0 
33 . 0 

; .o 
JJ .O 
16. o 

5. 0 
ll . O 
27 . 0 

.o 
19. 0 

lt . O 
30. 0 

15 .0 

10.0 

1. 5 
53 . 0 

10. 0 

15 . 0 

29. 0 

ll. O 
62 . 0 

J .O 

352 • .5 
340. ; 

307. 5 
J02. 5 
269. S 
253 . 5 
248 . ; 
237. 5 

210. 5 
202 . 5 
18) . ; 
179. 5 

149. 5 

l)l+. 5 

. 6i.. . ; 
6) . 0 

10. 0 

155. 0 

120. 0 

105. 0 

76. o 
65 . 0 

) . 0 

J~ . .~asured in the southeast quarter of see . JO , T. 6 N., 
R. 7 E. 
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(Continue upward with " • 21~ ) 

Belle City 
Limestone: hard , white , fossil_ferous 6 . 0 20. 0 
Shale: green 13 . 0 14 . 0 
Limestone: hard , gray 1. 0 1 . 0 

(Continue downward with No . 76} 

218 . ··'ieasured along the east- west county road through socs . 
12 and 14, T. 6 ., R. ~ E. 

(Continue upward with No . 216 or 10 . 217) 

Vamoosa 
Shale: 15 . 0 
Conglomerate : buff chert pe bles L1 

sandstone 12 . 0 
Shale: J5 . 0 
Sandstone: grades westward into 

conglomerate 6 . 0 
Shale : 36. 0 
Conglomerate : chert pebble pudding-

stone 3 . 0 
Shale: 12. 0 
Conglomerate: buff chert pebbles 

in sandstone 12. 0 
Shale: 18. 0 
Conglomerate: grades upward to butt 

sandstone 10. 0 

Hilltop 
Shale: red , silty i..s .o 

(C.ontinue downward with No . 34 or o. 36) 

159. 0 

144. 0 
1)2. 0 

97. 0 
91. 0 

;s.o 
52. 0 

1+0 . 0 
28. 0 

10. 0 

48. 0 

217. . 1easured in the northeast quarter or sec . 3, T. 6 N., 
. R. 6 E. 

Ada 
Shale: about 20. 0 102. 0 
Conglomerate: small limestone 

pebbles 1 . 0 82 . 0 
Shale : about 50. 0 e1.o 
Conglomerate: small limestone 

pebbles 1 . 0 Jl. O 
Shale : about 20 . 0 30. 0 
Sandstone: buff; occasional chert 

pebbles 10. 0 10. 0 
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(Continue downward with No . 218) 

216. Measured along the north lines of secs . 2 and ) , T. 6 
N. , R. 6 E • . 

Vanoss (not detailed) 

Ada 

4.50. 0 to 550.0 

Shale: mostly covered 
Conglomerate: limestone pebbles 

in buff sandstone 
Shale: mostly covered; dark 
Sandstone: butf, contorted; 

scattered chert pebbles 

35 .0 160. 0 

6.o 12s . o 
105 . 0 119. 0 

14. 0 l/+ . O 

(Continue downward with No . 218) 

77 , 78. 

Township 1 North 

No . 77, Coffeyville and lower part of Nellie BlyJ 
measured between sees . 24 and 25 , T. 7 •1 R. 7 E. 
No . 78 middle and upper part or Nellie B y and 
Belle City; measured between secs . 27 and )~ , T. 7 
N., R. 7 E. 

(Continue upward with o. )6} 

Belle City 
Limeetone: partly covered; at least 11. 0 

Nellie BlT 
Shale: 
Siltstone: soft, buf.f 
Shale: mostly covered 
Siltstone: hardt butt! cross• 

bedded; non•rossil terous; 
weathers dark; limy in spots; 
conglomeratic locally 

Shale: mostly covered 
Siltstone: or very fine grained 

sandstone; buff 
Covered: 
Siltstone: or very fine grained 

sandstone; burr 
Shale: green; mostly covered 
Sandstone: soft , butt; locally limy, 

silty or conglomeratic 

) . 0 
6. 0 

27. 0 

10. 0 
4-9 . 0 

25 . 0 
88. 0 

11. 0 
27. 0 

3;.o 

JS2 . 0 
349.0 
343 . 0 

316. 0 
306. 0 

257.0 
232 . 0 

14~ . o 
l)J . O 

106. o 
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t:;.C: 0 71. 0 Shale: mostly coveretl ~' · 
Sandstone : sort, butt to brown, 

corteyv1lle 

very tine grainedJ contains hard 
limy "pockets•i• alternating with 
thin green sha es; occasionally 
laminated or cross-bedded silt
stone 

Shale: dark green to almost black 
Sandatone : soft , yellow, friable , 

very fine grained 
Shale : covered ) 
Sandstone: covered ) Total 
Shale : ) 
Limestone : (DeNay member) hard, 

yellow to brown 

16.o 16.0 

115 . 0 156. 0 

6.0 43 . 0 

35 .0 37. 0 

2. 0 2. 0 

36 . Measured in the northwest quarter of sec . 31. T. 7 
R. 7 E. 

., ., 

{Continue upward with No . 218) 

Ulltop 
Siltstone: reddish; m.ay be very ftne 

graine4 sandstone 
Shale : covered with "float" from 

Vamoosa 
Shale : sandy; perhaps covered with 

"float" 
Shale : red 

2. 0 

27. 0 

17. 0 
5. 5 

51. s 

49. 5 

22. 5 
5. 5 

Belle Ci\r 
Lilleatone : partly covered; at least 26. 0 26. 0 

(Continue downward with No . 77 and ~o . 78} 

165. ~eaaured along the south line or secs . J) , 34, JS , in 
T. 8 ., R. 8 E. 

(Continue upward· with No . 79) 

Seminole 
Shale : gray-green: partly covered 
Sandstone: ao.ft• yellow t,o buff' , lo• 

cally contorted; very tine 
grained; makes only a weak ledge 
at cuesta front; about 

Shale: rneatly eove-red 

so.o 

10. 0 
49. 0 

339. 0 

259. 0 
24-9. 0 
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Siltstone : o i ve r y fin gr ai1ed s and
stone ; so- t, buff 

Shale: silty 
Shale: covered 

*Sandstone: soft, bu.ff, friable; 
very tine grained; silty 

Shale: (4 , 000• to the west , only 
35') 

*Sandstone: soft, yellow to brown 
siltstone and sandstone; makes 
weak ledge; grades westward into 

6. 0 200. 0 
5. 0 194. 0 

12) . 0 169. 0 

10. 0 66.0 

48. 0 56. 0 

chert flake conglomerate or Ve'f7 
fine chert flake sandstone: about 8. 0 a.a 

79. !easured westward along the highway and then along the 
section line road, from the south line of sec . 8, T. 7 

. , R. g E. 

(Continue upward with o. 37) 

Nellie Bly 
Shale: 
Limestone: gray. silty, cross

bedded 
Shale: blue. calcareous 
Sandstone: buff , thin to massive; 

alternating with laminae of 
bright red siltstone or very 
fine sandstone 

Shale: blue, calcareous; occasion-
ally green or silty 

Siltstone: bu.ff 
Shale: green 
Sandstone: buff, triable 
Sandstone: cross-bedded; contains 

layers of green and red shale; 
locally butt siltstone 

Sandstone: butf; cross-bedded 
Shale: mostly covered 
Sandstone: sott, limY, butt; very 

fine grained; silty; thin-bedded 
Shale: . includes stringers ot silt

stone and limestone 
Sandstone: hard. bu.tr, cross-bedded, 

very tine grained; interbedded 
with green to purple shales 

17 . 0 

2. 0 
9. 0 

ll. O 

12. 0 
6.o 
2. 0 

1) . 0 

ig . o 
12. 0 
93 . 0 

9. 0 

42 . 0 

12. 0 

3)8.0 

321. 0 
319. 0 

310. 0 

299. 0 
28? .0 
281. 0 
199. 0 

ie6.o 
168. 0 
156.o 

63 . 0 

si.. .o 

12 . 0 

4
_ *Fal"the~ south, these two aandatones)merge to form 

e. •.u.igle- ledge (the Seilinol~ • 1 sandatane • 



Cotteyrllle 
Shale: 
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Sandstone: hard! butt , considerable 
secondary ea cite; silty 

Shale: mostly covered 
Sandstone: soft, buff, £riable; 

very tine grained; about 
Shale: about 
(DeNay limestone member is missing) 

(Continue downward with No. 165) 

37. 0 l)l. O 

i. .o 94. 0 
60. 0 90 . 0 

s.o 30. 0 
25 . 0 25 . 0 

37. Measured along the road which follows~ roughly, the 
south line ot sec. 18, T. 7 ·. , R. 7 ~. 

(Continue upward with No . 24) 

Vamoosa 
Shale: red and browns about 
Conglomerate: ("pink" member ) 

40. 0 

ehert pebbles in buff sandstone; 
locally 43 . 0 

Shale.: red and gray: sandy near base 16. 0 
Shale: maroon · 22 . 0 
Sandstone: buf'f l . O 
Shale: maroon; occasional sandstone 

lenses 32. 0 
Sandstone: gray, silty, cross-

bedded 
Sandstone: buff 
Shale: silty; partly covered 
Shale: red and green 
Siltstone: butt 
Shale: red 
Sandstone: butt; chert ·rlakes 

abundant 
Shale: red; partly covered 
Conglomerate: chert cobbles; green 

shale lenses locally 

l . O 
.)4 . 0 

10. 0 

Hilltop (thins eastward to between 5 and 40 feet) 
Shale: red J . ; 
Sandstone: bu.ff, cross-bedded, tine 

grained 
Shale: maroon and brown 
Siltstone: cross-bedded; many cal-

cite veins 
Sandstone: chert flakes common 
Shale: brown to green; silty 
Siltstonet butf 

J . 5 
13 .-o 
16. 0 
4.0 
1.5 
2. 3 

224.0 

184,. 0 
141. 0 
125 . 0 
103 .0 

102. 0 

70. 0 
66.o 
64. 7 
60. 2 
53 . 2 
52 . 0 

45 .0 
44 . 0 

10. 0 

$1. 5 

78 . 0 
74. 5 

61. 5 
45 . 5 
i..1. 5 
40. 0 
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Shale: silty; partly covered 2. 5 37. 3 
.:Jha l e : gray 5. 5 J4 . 8 
Siltstone: hard , yellow o.a 29. J 
Clayetone: gray 2. 0 28 . 5 
Siltstone : hard , limy 2. 2 26 . 5 
Shale : maroon 1. 0 24. ) 
Limestone: green! silty 1.0 23 . 3 
Shale : green{ si ty; with lime-

stone str ngera· 3. 5 22. 3 
Shale : maroon 2. 6 18. 8 
Claystone : red and gray; contains clay 

pellets l . S 16.2 
0 iltstone : white , shaly l.2 .14. 7 
Siltstone : green to tan 2.; 13 . 5 
Siltstone: gray, shaly ll. O 11. 0 

Belle City 
Limeatone : hard , gray, fossiliferous; 

19. 0 middle member not well exposed 19. 0 

~ontinue downward with 10. 79) 

ieasured along section- line road south ~t secs . 10, 11, 
12, l' . 7 N., R. 6 E. (Snomac townsite . J 

Vanoss (lower part) 
Shale: green and maroon 16. 0 60. 3 

Ada 

Sandstone: sort . brown, chert-flake 
bearing; contains pale secondary 
limestones. very hard , two inches 
to two feet thick 

Shale: green and maroon 
Limestone: light gray to bluish 

gray, finely crystalline; biotite 
flakes are commo.n 

Shale: pale green 
Limestone: light gray to bluish 

gray , tin•ly crystalline: bio
tite flakes are common 

Shale : green and maroon 
Conglomerate : blue , limy1 silty• 

arkosic; r~ldspar pebbles i 1nch 
in diameter 

Shale : covered 
Shale : green and maroon 
Sandstone : hard, butt; contains 

abundant seoondarr calcite1 chert 
flakes; clay alls up to. three 

9. 0 41+ . 3 
11. 0 35 .3 

0. 2 24. 3 
2. 5 24. 1 

0.1 21. 6 
1.3 . 5 21 . 5 

s.o .o 

s.o 210. a 
10. 0 205 . g 
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i c -s 1"' diameter 
l ale: '."'.en and maroon 
a ston : ~ . rd, buff to brown; 

contains thin limestone f in · ·rs 
Shal : reen.near top , maroon near 

Se 
Siltstone: bu!'! to pale J, en 
Shale : maroon 
Shal - : green and maroon; silty 
Sandstone: pale; silty 
Limestone: gray to dark brown; 

silty; finely crystalline 
· andstone: buff 

Shale: gray 
Con lo. ate: gray; contains lime-

stone pebbles 
Shale: gray and red 
Shale: green 
Shale: gray and red 
Sandstone: buff, silty; shaly near 

base 

.... • o 
10. 0 

2.; 
27 . 0 
3. 5 

19. 0 
6.o 
9. 0 

0. 9 
3. 7 
0 . 4 
9. 0 

8 . 0 
Conglomerate: butt, silty, chert 

puddingatone; contains clay 
pebbles 0 . 1 

. pproximate. horizon of the Snomac lime
stone member (locally absent) 

52 . 0 Q~ ale: maroon, brown and _ n 
.i nestone: hard , gray to tan, finely 

crystalline; contains ehnrt flakes 0. 5 
Shale : maroon 10. 0 
.~ iltston : 2 . 7 
oni 1 ; .rat : 

pebbl pud 
rown chert 

17. 0 

195 • 
18?. S 

177 • . 

175 . J 
14~ . J 
144. 8 
125. S 
119. S 

110. 8 
110. J 
106. e 

lOl ... J 
lOJ .4 

99.7 
99. J 

90. J 

82 . J 

82. 2 

30. 2 
29. 7 
19. 7 

17. 0 

(Cont ·nue _wnwar with o. 37 

221 . 

anoss 

(' th .. st l i c. 10, • 7 ., ~ -
0. 25 1il ~ s st no -th :J corner or 

sec . 10, • 7 • J ' • 5 • ct ... m was ..i as 
exclusi .. ly wit' t i c , Llt , with the ex-
ception or t h ~ n le · ven b 1 w, was not 
tail - • 

silty, san 44~ . 5 
rate: li -Stone pebbles; no 

ssilif ... roua 

40 . 

0. 5 ,. J . 5 
400. 0 Interval to , s • ut • I 



2
...., , 
I ..,_ 

(Continue wnward with o . 24 ) 

o . .easure in t e northwest quarter or sec . Jl , 
.. . 7 • 

amoosa (lowest part) 

• 7 . ' 
~o erate : chert pebblea , maximum 

diameter 2. 5 inches 5. 5 50.2 
Sandstone : red ; chert flakes common ; 

partly covered 1 . 7 44. 7 
Shale : mostly cove , ; much con-

glomerate "float" 27 . 0 43 . 0 
Conglomerate : chert pebbles v 

maximum diameter up to 3. 5 
inches , plus brown siltstone 
cobbles having maximum diameter 
up to 6 inches , in sandstone 
matrix; basal contact is con-
spicuously undulatory; about 16. o 16. 0 

ill top 
Shale : red 

elle Cit " 
Li stone : hard ~ whit _, fossilifer

ous ; partly covered; at least 

s.o 5. 0 

26 . 0 26 . 0 

7. our ·::erent vertical or nstrat graphic" . asurements , 
all ale in the northeast quarter of sec . 19, " . 7 . , 

., s utl t i - east-west road , and west o Little 
ver. 

ill top 
Shale : varies 5.0 17. 7. • 

• ·as · utl west part or sec . 2 , • 7 . , ~ . 
7 • 

illt p 
Shale : a .. , occ sional li j ilt -

stones :; • 3 • 
1 vit y 

Li. stone : (upper) har , 1itL1 

f ossili.f rous ~ .o • 
Li '" st • (lower) ha .. :~ , OW I .. . 

coars crystallir cri1oi dal ~ , • • 
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114 . ur· on t he out l"ne o~ ~e v . 30 , 31 , 32 , i1 
• a ., .. a -· 

elliE- Bl r 
S1 " l e : 
~i ~stone : h r 4 , r o ndy 
Shale : 
Sandston : soft , buff , massive 
Shale : en 
Sa stone : buff 
Shale : red 
Sandstone : butt 
Shale: multicolored 
Sandstone : buff ; locally hard and 

calcareous 
Shale : 
Sandstone : locally cross - bedded ; 

locally siltstone or shale 
Shale : 
Sandstone : very sort , buff 
Shale : with siltstone l nses 
Sandstone: buff , massive , cros -

bedded , contorted 
Shale : partly covered : local 

rault i ; about 
San istone : very fine ~raine ~ ; 

locally siltstone 

c .L yville 

S nole 

Shale : partly covere"" ; local faulti 
about 

Sandstone : lower rt is ; upper 
part is .in c .ert co1 lo· rate 

Sandston : scatt • ~ ch -rt fla s ; 
clay p llets; -lue , crystallin 
limestone lenses ; a' 1rut 

Sb : est tee ) 
Sandstone : soft , buff ) locally 
S : ) continuous 
Sandstone : ft , buff ) s!al 
Shale : mostly covere ) 
San ·ston - : t , t in-

fla cross- be 
tort te. b :l 
sh al 

le : r ay- ~n 

e • , 
· con

:itl tl · n 

3. 0 .J7' . 5 
0. 5 J75 . 5 

16. 0 375 . 0 
6.o 359. 0 

60 . 0 .35J . O 
10. 0 29.3 . 0 

6. 0 2 .J . O 
21 . 0 277. 0 
13 . 0 250. 0 

ll . O 237. 0 
J . O 226 . 0 

u..o 22J . O 
10. 0 209. 0 
11. 0 199. 0 
25 . 0 ut .o 
23 . 0 16) . 0 

1J5 . 0 140. 0 

5. 0 5. 0 

• t 

53 .0 143 . 0 

12. 0 90. 0 

2. 0 r, 
' • 21 . 0 76. o 

J . 55 . 0 
14. v 52. 0 

_; . 3 .o 
24 . .. 5. 0 

11. ll . 
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122 . ~ sur al, g t 
• 8 ·., R. 

s ut .. _i nr=c c. _ e c " . - 9 , 2 , 21 , 

offc~vi l e 
l+O. O 1 9 • . 

..., , 

aL 10Ut . • o 
ale: ~ stly covered; a 'JUt 135 . 0 

s-•' tone: oft, buff, very i ie 
-,-::: · ned 6. 0 

e : nole 
Shal • 14 • • s 1 stone: soft, buff , thin- -dd d 

or cross-bedded 21 . 0 
SL_ . : gray-green 44. . 0 
San ~one: soft, buff , thin, silty, 

la y 10. 
Int .. ·v 1 to base; about 100. -

12 • asured alo the north line oro sec . 27 , • 
7 

ill top 

• 

Shale: silty 
Siltstone : soft , buff, massive 
Shale : partly covered · 
Siltstone: soft, luff , massive 

l ~ 1 : blue- ~ ' , calcareous; 
contains very thin l i. stoxes 

~ lle it 
_. ' 1 st n : 

b : dd ' 
porti · 

i 

l ·. O 
• 

47 . 0 
.o 

l .o 

127. ur alon t. 
. ; it , in t• e sout' 

soutl li tl - le Cit 
st q rt_r -- sec . ~ s, . 

7 ' . 
ill top 

al • . '. lt" • ;J • 

Siltston • sort , buf- , "- ssi • 
le - ' 5 . ... 

rl . ray- J n 1 , .o . 
Silt to .:I "' L- , 

' • 

14 .o 
141. 0 

6. 0 

li 9. 0 

175'. 
154. 0 

110. 0 
100. 0 

. ' • 

9) . 
J . O 

75 . 0 
26 . 0 

.o 

town-. ' ~· 

~ e: ' :> . 

62 . 
57. 
.) • 
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S a l e : cove ed (alluviu..J 

ity 
Li~. s t one : ( uppe :--) 1~r , whit , 

fo s silife ro s 
n 1 .: bl·c : ; locally r d 

Li·,estone : (lower ) ye __ o ".N , wavy
e • ed , fo s silife _c i-

,31 . 

5. 0 
2. 0 

3. 0 

31 . 0 

10. 0 
5. 0 

3.0 

129. easured in and near Wewoka ric' . and r!ile Company 
shale pit , about 1 , 200 teet north or u. s. Highway 
270, sec . 11, • • , • 7 E. 

'amoosa 

. illtop 

Conglomerate : chert pebbles up to four 
inches in diameter; bottom contact is un
dulatory , with about 12 teet or relief in 
;o teet or distance 

Shale : (locally 25 feet thick} 
Sandstone : butt , l&~inated, cross

bedded , contorted and ripple
marked siltstone and very fine 
grained sandstone; local shale 
beds; leaf prints; (locally 17 
eet thick): about 

Shale : en 
Siltston . : bu.ff, 

cross- bedded 
t ly 

Shalel alternat· witl bu.ft silt
atones; shales are lue and cal-
careous; indi· .. ual '"" rs one 
to tour inches thi 

-h · e : alternat' - with wavy-sur
faced silt blue 11 stones; 
ehales are 1 calcareous; 
1 r rs about 0 inch thic~ 
eacl about 

3hale: - ue; partly covere#; thin , 
silty 1 stones occur · n this 
interval i 1 a jac nt areas; ' r ut 

11. 0 

.o 
2. 0 

J . ) 

s.o 

5. 

57 . 

elle Cit 
( c " 1 covere ; but "float" iay 
toun ) 

91 . 3 

80. J 
72 . ) 

10.3 

62. 0 

57. 0 

aximur thickness or . ) lltop, 1 a area: about 112 
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133 . .~asure· along t he no t h li ne of sec . 11, T. g N., R. 
7 E. 

: illtop 
Shale: cover ed vdtn conglomerate 

1float" from t lc ov ,rlying 
Varroosa; about 

Siltstone : soft, buf f 
Shale : 
.:>hale : altcr natinc rith t hin 

siltstone ledges 
Shale: 
Siltstone: white 
Shale : 

44. 0 1)0. 0 
11. 0 S6 . 0 
12 . 0 75 . 0 

10. 0 6) . 0 
J) . O 53 . 0 

) . 0 20. 0 
17. 0 17. 0 

Belle City 
Limestone: hard, blue, crystalline , 

crinoidal; weathers yellow1 about O. l 0 . 1 

. ellie Bly (upper part) 
Shale: 
Sandstone: bu.ft, very tine 

grained, friable 
Shale : 
Sandstone: light-colored, massive , 

friable 

TQwnShip 2 North 

22 . 0 ~ 

J .O 
33. 0 

138, u.1 . No . 
lie 
13, 
and 
alo 

1J8 covers the lilltop and the uppermost Nel
Bly; measured alon~ the north line of sec . 
~ . 9 N., R. 7 E. o. 141 covers the middle 
lower Nellie Bly and the Coffeyville; measured 

the south lines of secs . 8, 9, 10, in T. 9 
. . . '. E. 

(Continue upward with o. 1 or o. 'J) 

ill top 
Shale: silty 
Sandstone: very tine grained; 

contains poorly preserved 
fossils 

Shale: mostly covered 
Siltstone: or very tine aan.dstone; 

about 
Shale: silty 

ao.o 204. 0 

12. 0 124. 0 
76-. o 112. 0 

J .O )6. 0 
j) . O J) . O 



'elle City 
Lirrestone: blue crystalline lime

stone; ~1oathers yellow to dark 
brown; contai1s crinoids , ~
li,!lli, ~d fossil frar::i~ents; 
t hickest e "po>ure is found in 
field -:lbout 450 feet north or the 
line of section; about 

~ rellie .· ly 
Shale: silty 
Sandstone : sort , buff, friable ; 

very fine grained 
Shale : 
Sandstone : buf'fJ with chert flakes 

and clay pellets 
Shale : 
Sandstone : butt, triable , very fine 

grained 
Shale : much of it red 
Siltstone : soft , butt 
Sandstone : brown to but! ledge 
Shale : 
Siltstone : buff 
Shale: 
Siltstone : butt" 
Shale : mostly covered 
Sandstone: thin-bedded to massive; 

contorted; tine grained 

Cotteyville 
Shale : mostly covered 
Siltstone: 
Shale : 
Siltstone : or very tine grained 

sandstone 
Shale: covered or deeply weathered 
Siltstone: soft , brown; thickens to 

north and west 
Shale : 
Siltstone : or very fine sandstone 
Shale: 
Sandstone: butt, friable , very tine 

grained 

0.4 

16. 0 

14. 0 
10. 0 

11. 0 
3. 0 

s.o 
66. 0 
J .O 
3.0 

15 . 0 
11. 0 
17. 0 s.o 
48 . 0 

17. 0 

77. 0 
l . O 

27. 0 

J .O 
105. 0 

l . O 
14. 0 

) . 0 
9. 0 

2. 0 

0. 4 

247. 0 

2Jl. O 
217. 0 

207. 0 
196. 0 

19) . 0 
1S5 . 0 
119. 0 
116. 0 
ll) . O 

9S. O 
in.a 
70.0 
65 .0 

17. 0 

242. 0 
165. 0 
164. 0 

137. 0 
l)lt,. O 

29. 0 
28 . 0 
14. 0 
11. 0 

2. 0 

81. "1easured in the southeast quarter , ec . 1 , T. 9 •• R. 
1 E. 

(Continue upward with No . 5) 
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amoosa (lower part) 
Sandstone : ("pink" member ) bu.fr , 

contorted, cross-bedded, lo-
cally massive; contains chert 
pebble stringers 

Shale: 
Sandstone: buff , friable 
Shale: mostly covered 
Sandstone : very soft 
Shale : mostly covered 
Sandstone : buff , contorted, cross

bedded 
Shale: mostly covered 
Conglomerate : butt, cross-bedded; 

chert cobbles up to six inches 
in diameter 

Shale: 
Sandstone : buf'f, cross-bedded, con

torted; scattered chert pebbles; 
weathered surf ace is nodular 

Shale: sandy 
Conglomel"ate: chert pebbles larger 

than three inches in diameter 
Sandstone: b~f i contorted; locally 

shaly, loo y conglom.eratic. 
locally strongly cross-bedded 

Sandstone : fine conglomerate 
lenses; massive or contorted 

Shale: 
Sandstone: hard, bu.rt, cross-bedded 

and contorted; very tine grained. 
but grades laterally into con-
glomerate J occasional laminated 
limy •pockets"! weathered surface 
is nodular; si ty lenses contain 

10.0 272.0 
10. 0 262 . 0 
a.o 252 . 0 

27 . 0 244. 0 
) . 0 217. 0 

24. 0 214. 0 

J .O 190. 0 
u .o 187.0 

i; .o 176.o 
20. 0 161. 0 

15 . 0 141. 0 
J5 . 0 126. 0 

5.0 91. 0 

21 . 0 ~6 .0 

28.0 65 .0 
21 .0 J7. 0 

~lycu.J.apa, Trftp~gpph9z:y.s, As1ntbo-
pepten, and 7US~tgia; at least 10. 0 10. 0 

(Continue downward with o . 13 ) 

8.3 . . .asured in the northwest quarter, sec . 12, . • 9 • , R. 
7 E. 

(Continue upward with ~o . 5) 

,·amoosa (lower part) 
Sandstone : (11 p1nk" member) buff; 

locally oonglomeratic with 
pebbles as large as two inches 
in diametera about io.o 206 . 0 



Shale: lj . O 
Conglomerate: maximum pebble 

diameter, about 5i inches 5. 0 
Sandstone : with occasional chArt 

~ bble lenses 11 . 0 
Shale: sandy and silty 60 . 0 
Conglomerate: three ledges , the 

lowest six feet thick, separated 
by thin shale or sandstone zones; 
maximum pebble diameter, 4t 
inches; about 1g. o 

Conglomerate : chert pebbles in 
sandstone " .o 

Sandstone : very so£t ; ahaly 75 . 0 
Sandstone : ledge-maker; grades 

laterally into conglomerate 4 . 0 

(Continue downward with o. 1.3 .. ) 

196.0 

176.0 
165 . 0 

105 . 0 

87. 0 
79. 0 

4. 0 

85 . 1l1easured between secs . 4, 5, 6 and sees . 1, , 9, in 
T. 9 • , R. 1 E. 

(Continue upward with o. 225 ) 

amoosa (upper part) 
Shalet 27 . 0 464.0 
Sandstone : but£, triable; locally 

limy and hard ; .o 437. 0 
Shale : mostly covered 6; .o 432 . 0 
Sandstone: sort , butt contorted , 

torrent-?edded; trlpolized chert 
flakes. and chert pebbles up to· 
i inch in diameter 15 . 0 372. 0 

Shale: 22 . 0 357. 0 
ConglomeratG: buff, cross-bedded or 

~ -asivs ; locally sandstone; chert 
pebbles up to two inches in diam-
eter 10. 0 335 . 0 

Shale: mostly covered 5J . O J25 . 0 
Conglomerate : massive but no le . -

maker; chert pebbles up to two 
inches in diamet -r 16.o 272 . 0 

Shale : 16.o 256 . 
Sandstone : ("pink" membe ) buffJ 

chert pebble st - J1 contain 
pebble~ up to about inch in 
diameter; about 10. 0 240 . 0 

Interval to baae ot formation ; about 2JO. O 230. 0 
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(Continue downward with .Jo . 1 or o. 3) 

225 . asured in an east-west direction, alo , · tate High• 
way 9, trom the upper part of the Vamoosa formation 
in the southwest quarter of sec . 14, T. 8 ., R. 6 E. , 
westward to the Pottawatomie County li~e . 

Konawa 

~anoss 

Interval to top of tormation: 
about )15 . 0 

Con~lomerate: pale chert pebbles, 
coarsening upward to a maximum 
diameter of one inch; ledge 
thins westward in about 900 feet 
to 20 feet thick; ledge•maker; 
about 

Sandstone: hard , bu.ff , limy; basal 
contact is undulatory 

Shale : mostly covered 
Conglomer te: contorted chert pebble 

lenses in sandstone; about 
Shale: includes intervals of soft, 

40. 0 

5. 0 
75 . 0 

11. 0 

friable , thin-bedded sandstone; 
about 

Sandstone: bu:ff, £r1able 
Shale: about 

u.; .o 
2. 0 

50. 0 
Sandstone: alternating thin•bedded 

sandstones and shales; contains 
lenses or chert pebble and clay 
pellet conglomerate; maximum pebble 
dia;:ieter, two inches; base is un
dulatcry; varies from 5 to 15 teet 
thick 

Shale: red to purple; locally silty 
and pale colored 

Limestone: sort, white , fossiliferous 
Sandstone: sort , butt; locally .hard 

and limy 
FA LT 

Shale: about 
*Sand tone: nearly white; silty; 

locally limy 

10. 0 

J) . O 
2. 0 

1) . 0 
25 . 0 
43 .0 

10. 0 

653 .0 

JJS .o 
298. 0 
29) . 0 

218 . 0 

207. 0 
62 . 0 
60. 0 

10. 0 

182. 0 ? 
U.9. 0 ? 

11+7. 0 ? 
1)4. 0 ? 
109. 0 ? 

66. o 

•Det ils ot the lower anoss formation obtain in 
the southeast quarter of sec . 30, ~ . 9 ., • 6 .• , and in 
the northeast quarter or sec . 31, • . , · • 6 • 
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*Shale: red 
*Sandstone : very sort , white 
*Shale : red 
•Sandstone : white , limy 

Shale: mostly covered 
Sandstone : soft , light tan, triable 
Shale: covered 
Sandstone : soft, butt, cross-bedded 

FAULT 
Sandstone: soft , buff , about 
Shale: 
Sandstone: butt , contorted , triable 

Shale : 
Sandstone : hard, light-colored and 

speckled ; limy 

(Continue downward with lo . 84 ) 

9. 0 56.0 
lJ . O 47.0 
22 . 0 34.0 
12. 0 - 12. 0 

j2. 0 156.0 ? 
s.o 124. 0 ? 

34. 0 119. 0 ? 
10. 0 s5 .o 1 
)2 . 0 75 .0 ? 
9. 0 43 .0 ? 

16. o Jl+. O 
18 . 0 18 . 0 

49.0 

6.o-

lJO. Measured westward from the northwest corner or sec. 
11, T. 8 ., R. 8 t . 

(Continue µpward with No . J.4S) 

Cotf eyville 
Shale: black; forms wide valley·; 

about 
Sandstone : brown to gray, massive 

or cross-bedded very fine 
grained; small ienses or hard 
gray limestone 

Siltstone: sott , butt , flaggy; 
thickens and hardens northward; 
about 

Shale : 
Sandat.one : very sort shaly 

· Sandstone : so.ft , butt; about 

102. 0 

23 . 0 

4. 0 
. ( 7.0 

s.o 
10.0 

231. 0 

129. 0 

106. 0 
102. 0 
15 . 0 
10. 0 

148. ~:!easured along the south line of sec . )6, T. 9 . • , R. 
7 E. 

*l.l?is!· 
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(Continue upward with No . 136) 

Nellie Bly 
Shale: mostly covered 
Sandstone: buff , massive; occasional 

lenses or chert conglomerate with 
pebbles up to maximum diameter or 
three inches; thin beds or shale; 
about 

Shale: mostly covered 
Sandstone: buff , contorted, silty; 

about 
Shale: 
Sandstone: soft , friable; poorly 

exposed but caps cuesta 
Shale: covered 
Sandstone : very soft , taint ledge-

maker 
Sandstone: buff, 
Shale: green 
Sandstone: buff , 

massive)locally a 
)single eon

massive )glomeratic 
)ledge 

Shale: black; forms wide valley; 
about 

Sandstone: eott , buff, fine grained; 
about 

(Continue downward with o . 130) 

75.0 

26. 0 
15 . 0 

12. 0 
28 . 0 

15. 0 
lS . 0 

11. 0 
( 7.0 
( 4. 0 
( 5.0 
( 

80. 0 

6.o 

299. 0 

224. . 0 
198 . 0 

lSJ . O 
171. 0 

11+) . 0 
128. 0 

113 . 0 
102. 0 

95 .0 
91 . 0 

s6.o 
6.o 

1)6. .asured along the west line of see . J6 , T. 9 ·., R. 
7 E. 

(Continue upward with o. S4) 

· illtop 
Shale: silty 
Siltstone: or very fine sandstone; 

massive at the base , thin-bedded 
at the top; locally limy and hard 

Shale: mostly covered 
Siltstone: or very fine grained 

sandstone 
Shale: dark blue and calcareous; 

contains thin ledges or hard, 
dark blue , finely crystalline 
limestone 

Belle City 
Limestone: hard, blue , coarsely 

16. o 

44. 0 

120. 0 

104. 0 
99. 0 

4a.o 

44.0 
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crystalline ; crinoidal; weather 
yellow 

(Continue downward with o. 148) 

0.4 0.4 

84. Measured between secs . 19, 20 and secs . 29, JO , in T. 
9 .• , R. 7 E. 

(Continue upwerd with to. 225) 

Vamoosa (upper and middle parts) 
Shale: 
Sandstone: soft 1 thin-bedded, 

friable 
Sandstone: thin-bedded, cross

bedded; chert flakes common 
Shale: covered . 
Conglomerate: soft; pale chert 

pebble~ up to two inches .maximum 
diameter; harder and finer grained 
near top; thickens westward to 15 
feet; ledge-maker 

Shale: 
Sandstone: very coarse , eross

bedded 
Shale: multicolored 
Sandstone: ("pink" member) buff; 

ledge-maker 
Shale: silty 
Sandstone: soft , butt 
Shale: 
Interval to base or formation; about 

(Continue downward with o. 136) 

1)2. Measured along the south line , sec . 25 , 

Hilltop 
Sandstone: buff , very fine grained 
Shale : 
Sandstone: buff , very fine grained 
Shale: gray .. green 
Siltstone: white; may be very ti e 

grained sandstone 
Shale: silty 
Siltatones : butt , friable! gently 

cross-bedded; alternat ng with 
light-colored shales: about 

49. 0 

10. 0 

1+ .o 
65 .0 

J.O 
21 . 0 

18. 0 
41 . 0 

16. o 
43 . 0 
15. 0 
21. 0 

120. 0 

T. 9 

3. 0 
14. 0 
3.0 

1+4. 0 

5. 0 
11.0 

5.0 

•I 

426. 0 

377. 0 

367.0 
363 . 0 

296 . 0 
295. 0 

274. 0 
2;6. 0 

215 . 0 
199. 0 
156.o 
141. 0 
120. 0 

R. 7 

136.o 
133 . 0 
119. 0 
116. o 

72 . 0 
67. 0 

56. 0 

E. 
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Shales: light-colored 

Belle City 
Limestone: hardi blue , crinoidal; 

weathers yel ow 
Shale: gray-gree·n 
Limestone: pale gray, contorted, 

non-fossiliferous 

51. 0 

0.4 
2. 0 

0. 3 

Nellie Bly (upper part) 
Shale : dark )8 . 0 
Sandstone: dark brown, thin-

bedded, tine grained ; about 2. 0 

51. 0 

2.1 
2.3 

0. 3 

213 . Measured in the northeast quarter of sec . 31, T. 9 N., 
R. 6 E. 

anoss 
Interval to top; not detailed; about 
Sandstone: hard and white where 

limy; elsewhere buff 
Shale: red 
Sandstone:, soft, buff 
Shale: red 
Sandstone: hard , white, limy 

Township lQ North 

170. 0 

10. 0 
9. 0 

1) . 0 
22 . 0 
12. 0 

. 
236. 0 

66. 0 
;6.o 

. 47. 0 
34.0 
12. 0 

15) . Measured along the north line ot secs . 14 through 18·, 
T. 10 . , R. 8 E. 

{Continue upward with 'os . 88 , 94 and 9r ) 

ill top 
15 . 0 162. 0 Shale: 

Sandstone: burr to red; very fine 
grained 5. 0 147. 0 

Shale: mostly covered 78. 0 ~-0 Siltstone: burr 1) . 0 .o 
Shale: 5.0 51. 0 
Siltstone: buff 6.0 46. 0 
C"vered: (alluvium); about* 40. 0 40. 0 

Nellie 3ly 
Covered: (alluvium) ; about* 34. 0 3 9. 0 

*Sand Creek, which flows almost parallel with the 
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Sandstone : very fine grained ; silty; 
poorly exposed but caps a pro-
nounced cuesta; at least 5.0 J55 . 0 

Siltstone: very sort , shaly; locally 
white 95 . 0 350. 0 

Sandstone: buff 14. 0 255 . 0 
Shale: pale green; includes silt-

stone stringers 39.0 241 .0 
Sandstone: soft butt, cross

bedded: oscillation ripple marks 
trend N. 40 E. to • 50 E.; 
grades westward to 18 feet or 
sandstone over 20 feet of shale; 
about J8.0 202 . 0 

Shale: blue gra11.grades westward to 
)1 feet so that this and above 
unit ma!ntain relatively constant 
thickness; about 11. 0 164. 0 

Sandstone: sort , butt to red; bar 
structure 38. 0 15) . 0 

Sandstone : very tine grained; ~hin-
bedded; current ripple marks trend 

• 10 W. to • 15 w., with current· 
from the northeast, and • 60 E., 
with current from the southeast; 
grades westward to 10 feet of very 
coarse , unrippled sandstone; about 5.0 llS . O 

Shale : gray 
Interval to base of formation; about 110. 0 110. 0 

88, 94, 98. to . 8, upper part of the Varnoosa formation, 
measured between sees . 8 and 17, • 10 ., R. 
7 E. 
o. 9~1 middle 'arnoosai was measured between 

secs . ~ . 10 and secs . 5, 16, in T. 10 ., R. 
7 E. 

o. 98 , lower part of the amoosa formation , 
was measured along the south lines of secs . 10, 
11 and 12, T. 10 • , . . • 7 .. • · 

(Continue upward with .o . 234 

amoosa 
Shale: mostly covered )J . O 576. 0 

strike , masks the contact at this point . The position or the 
contact has been calculated from adjacent measured sections; 
in adjacent areas, where c z:po.J · , much or t~ interval hidden 
here is siltstone or tine sandstone, butt, cross- bedded, con
torted and relatively soft . 
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Sandstone: butt, very soft 
Shale: mostly covered 
Sandstone : hard, yellow ~o white, 

highly calcareous (40, ); 
"Pawhuska" 

Shale: 
Sandstone: soft ; contains few chert 

pebbles; faint ledge-maker 
Shale: maroon 
Sandstone: sort, brown to white , 

contorted 
Conglomerate: soft; about 
Shale: mostly covered 
Sandstone: lens 
Shale: 
Sandstone: lens 
Shale: 
Sandstone: ("pink• member) buff; 

good ledge-maker 
Shale: locally eandy 
Sandstone: locally conglomeratic 
Siltstone: and sandstone; soft , 

cross-bedded 
Sandstone: soft, buf'f 
Sandstone; very sottJ locally shale 
Shale: mostly covered 
Conglomerate: buf't; chert pebbles 

to two inches in diameter 
Shale: includes sandstone and fine 

·conglomerate lenses 
Sandstone: cross-bedded; locally 

conglomeratic; some shale 
Shale: covered 
Conglomerate: chert cobbles in butt 

sandstone matrix 
Interval to base ot formation; about 

(Continue downward with .o. 153) 

4.0 
).) . 0 

2. 0 
2J . O 

ll . O 
29. 0 

26 . 0 
5.0 

42 . 0 e.o 
17. 0 
9. 0 

19. 0 

15 . 0 
10. 0 
2J . O 

Jl. O 
J.O 

1.3 . 0 
89. 0 

7.0 

10. 0 

; .o 
6. 0 

lJ . O 
JO . O 

543 . 0 
539. 0 

so6.o 
504. 0 

481 . 0 
470. 0 

441. 0 
415 . 0 
410 . 0 
)68 . 0 
)60 . 0 
343 . 0 
334. 0 

315. 0 
JOO . O 
230. 0 

207 . 0 
176. 0 
17J . O 
160. 0 

71. 0 

64.0 

54. 0 
49. 0 

43 . 0 
)0 . 0 

2)4 . leasured along an east-west line, from the southwest 
quarter of sec . 8 T. 10 • , R. 6 ,_;., to the southeast 
quarter of sec . 7, T. 10 . , R. 7 E. 

Vaness 
Shale: mostly covered 
Sandstone: almost white; silty 
Shale: silty 
Sandstone: pale; limyl locally con

glomeratic (i . e. , n the southeast 

65.0 
14. 0 
55 . 0 

147. 0 
82 . 0 
68 . 0 
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quarter ot sec . 14, T. 10 
R. 6 E. ) ; about 

•I 
lJ . O lJ . O 

Shale: pastel shales , multicolored 152.0 162.0 
Sandstone : butt, massive , locally 

contorted; contains occasional 
lenses of chert pebble conglomer-
ate; about 10. 0 10. 0 

(Continue downward with No . $8 ) 

144. Measured along the east-west line between T. 9 
and T. 10 ~ ., in R. B E. 

1amoosa (lower part) 
Conglomerate : but.f' ; chert cobbles up 

to Ji inches in diameter 

Hilltop 

Shale: mostly red; much ot it 
cc~ '=.red 

Siltstone: very soft 
Sandstone: silty 
Shale: 
Conglomerate : butt! chert cobbles 

up to 5 inches n diameter; not 
conglomeratic to the we::rt; about 

6.o 
44.0 
10. 0 

) . 0 
26. 0 

10. 0 

Shale: red 120. 0 
Sandstone: sott , butt, friable , 

fine (,-''" :.. L · ~ 5. 0 
Siltstone: sandy; locally hard ; 

includes Belle City horizon near 
the base; not separable litho
lo r-ically, from underly!ng silt-

. stone in the ellie Bly; contorted; 
about J) . O 

ellie Bly 
Siltstone: sandy; locally hardi not 

separable , lithologically, rrom 
overlying siltstone in the ill
top J contorted; about 

Conglomerate : soft , butt; chert 
eobblea up to four inches in 
diameter; good cuesta cap ; about 

Shale: red 
Sandstone : buff, very fine .raired 
Shale: mostly covered 

30 . 0 

15. ·.., 
;o.o 
10. 0 
26 . 0 

. , 

99. 0 

93 . 0 
49. 0 
)9. 0 
;6.o 

10. 0 

158 . 0 

3 .o 

33 . 0 

)62.0 

))2 . 0 
317. 0 
267.0 
257.0 
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Siltstone: butt, massive 
Shale : 
Sandstone: cherry red , hard• 

hematite cement; caps hiil.: color 
varies , locally, to bright purple 

Shale: 
, Sandstone: cherry red to purple; 

hematite cement 
Shale: 
Sandstone: sott1 bu.ff to light red 
Shale: alternatlJlg with soft silt-

stones 
Siltstone: sort , butt 
Shale: 
Sandstone: soft , buff 
Shale : gray- green 
Siltstone: soft , buff , thin•bedded 

5.0 
28 . 0 

10. 0 
27. 0 

2 . 0 
22 . 0 
11. 0 

jJ .O 
10. 0 
5.0 

17. 0 
60 . 0 
l . O 

231. 0 
226 . 0 

198. 0 
188.0 

161. 0 
159. 0 
1.)7. 0 

126. 0 
9) . 0 
8) . 0 
78 . 0 
61 . 0 
l . O 

l.56. ..ieasured westward from the northeast corner or see . 5, 
T. 10 ., R. E • 

. illtop 
Shale: 
Siltstone: sott , buff 
Shale : mostly covered 
Sandstone: softt buff to almost 

white , very 1·1ne grained 
Shale: very dark , calcareous 

Townsh1P ~ North 

16.0 
12. 0 
65 . 0 

12. 0 
103 . 0 

208 . 0 
192. 0 
180. 0 

115 . 0 
103 . 0 

209. ~easured along the south line of secs . 26 and 27, T. 
12 . , R. E., in Okfuskee County . 

Barned all 

Chanute 

Dewey 

Shale: red; silty, especially in the 
middle 109. 0 111. 0 

Sandstone: very fine grained; 
laminated 2. 0 2. 0 

Shale : 
Limestone : hard, yellow, locally 

silty , crinoidal 

Shale: 

2; .o 
2. 0 

6.o 

27. 0 

2. 0 

21. 0 
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Siltstone : or very fine sandstone; i; .o butt l . O 
Shale : 10. 0 u..o 
Limestone: sandy limestone or 

fairly hard butr siltstone 4.0 1+ . 0 

•Lowest 11illtop 
Shale : 26. 0 

•Belle City equivalent ? 
Limestone : hard , silty; weathers 

yellow and brown l . O 

ellie y 
, le : 18. 0 

Sandstone: pale or buff; verr fine 
grained; this is the .o. 2 
sandstone of Ries (1951 ) ; about 10. 0 

•Ir the Dewey is considered the equivalent ot the 
Belle Cit y , these two intervals must be placed in the upper 
Nellie Bly tormation . 
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Symmary 

Summary or measured intervals across the anoss and Ada for• 
mations: 

~easured 
Section 
r!Ym'be;c v1n2§§ Arul 

234 147 162 ( orth) 
2.32 140 138 
225 lSO 154 
2)1 202 - ?-
230 264 219 
229 324 243 
221 440· 

2~i 210 
450* 160 

215 415 155 
214 433 160 (South) 

*This measurement can be interpret' as i as 550 
feet , but 4SO seems to be a more reliable figure . 
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