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CLASS IFICATION OF THE irLO\,ER -'PERL1IAN" ROCKS OF KANSAS 

By Raymond c. Moore and Maxim K. Elias 

I NTRCDUCTION 

Purpose of Report 

Determination of the characters , thickness, and order of 

succession of the rocks that occur in dif f erent parts of Kansas 

is a primary furj.ction of the State Ge ological s urvey . such im­

portant features as the topography of the land surface, the nature 

of soils , commercial utilization of rock materials , and in many 

cases the quality and 4uantity of underground water supplies are 

dependent on the physical and chemical ~haracters of the rocks . 

Directly or indirectly the s e are subjects that concern every in­

habitant of the state, for they affect the environment in which he 

lives. 

One of the first steps in geologic study of a region is the 

grouping together of like kinds of rock and classification of these 

in an orderly fashion according to their arrangement. The charac­

teristics of each unit or group of strata s hould be observed, the 

thickness and distribution of these units a t the surf ace determined, 

and their relation to topography, soils, economic utilization, or 

other subjects investigated . Special types of geologic or engineering 

work dependent on the rocks may be carried forward . For purposes 

of scientific study, also, involving the correlation of rocks in 

one region with deposits in distant areas, knowledge of the sequence 

of strata and the nature of their contained organic remains is 

necessary. Included here is the decidedly practical and important 

matter of recognizing various rock layers underground i n deep dril­

ling for oil and gas, or in some case s for water. Determination 



forward in connection with the mapping of the state for the new geo­

logical map of Kansas, and in the course of this work certain nevi 
. 

elements that~ : a11 inperi&R"t on classification of 

these rocks have been observed . In part they require a modi­

fication of previously accepted classificatory units. 

Acknowledgments 

In expressing acknowledgment of the work of others, the writers 

wish first to pay tribute to the early investigators of thetLower 

~Permian" rocks of Kansas, whose .field work and writings have laid 

the ground work for much of the later studies. That this early 

work was well done is indicated by the comparative stability of 

the classification that had previously been developed, and by 

the absence of serious misiden tifications of strata in different 

parts of the Kansas region . Chief among these early workers are 

G. c. Swallow, second state geologist of Kansas, who was among the 

first t~ announce conclusions as to presence of Permian rocks in 
~~~ ~ w-cA,1.-,~~~ ~ 

Kansas> ,hi ~.,,_ t~iP~,._in £be United States; c . s. Prosser, 

who carefully studied and measured many sections of these uamlca 

11 Permian11rocks and defined several of the formational or group 

units rn this part of the section; and J . W. Beede, who contributed 

both important stratigraphic information and investigation of 

fossil invertebrates. In later years the work of aa=. G. E. Condra, 

state geologist o~Nebraska, and his associates, partfcularly 
q,,. J Y¼/2 

J . E. Upp of the lebraska Geological Survey, have been most im-
A 

portant in recognizing and defining the finer very persistent 

stratigraphic subdivisions of the "Permian" roclcs in the northern 

Mid-Continent region. N. w. Bass, of the United States Geological 



Survey and the Kansas Survey, has made a valuable study of the 

"Permian" rocks of southern Kansas. Special mention may be made 
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of the assistance of Doctor Condra who has collaborated with the 

senior writer in certain field investigations bearing on correlation 

ru1d classification of some of the rocks of the Big Blue series. 

THE PERMIAN PROBLEM 

Al though, generally speaking, the Permian is definitely ac­

cepted in geology as the closing period or epoch of the Paleozoic 

era, a more precise definition and limitation of this time unit 

still presents one of the most difficult problems in geologic 

chronology. The difficulty is due partly to the very diversified 

nature of the sediments and embedded fossils which are classed 

as Permian and it is due partly to the scarcity in many places and 

in parts of the section of marine fossiliferous beds. No one 
~n-vtCc-~ 

region contains fossil-bearing marine deposits representing ffl-OFB the:l't 

~~~9ft of what is generally classed as Permian time . Another 

kind of difficulty has arisen from errors introduced in the 

definition of the type Permian . 

Definition of the Type Permian 

The "Permian system" of Murchison, de Verneuil and Keyserling 

was designed to include everything between the top of the Carbon­

iferous system and the base of the Triassic rocks , the type lo­

cality of the system being established in the area east of the 

City of Perm on the western slopes of the Ural Mountains. Here 

the supposed.ly lowermost Permian beds 

and sandstones) rest upon a series of 

(marls, dolomites, shales, 
a,J 4)1V'.,,-&,1£t.£,11 ft ,6 

grits, <which the originators 
A 

of the term Permian erroneously considered as equivalent to the 

~ 



Millstone grit of the Carboniferous of Eng land. This error was 

subsequently discovered by Russian geologists (Pander, M8ller, 

Karpinsky and Ts ~hernyschew) who found that t he marine, mostly 

5 

• ,~ '7V 
ammonoid faunas of the beds (now known as Artinsk) supposedly equiv-

alent to the M~llstone grit, indicate for these beds an age younger 

than t he youngest beds of the Carboniferous as genera lly defined. 

Accordingly, the s e ge ologists began to regard the Artinsk~~s transi-

tional beds that belong between the Carboniferous and t he Permian 

and they applied to them the term Permo-Carboniferous. Later, the 
,_,,., 

Russians added t he Artinsl}\ bed s to the Permian, thus extending t he 

original use of Permian to include the s e ammonoid-be aring Artinskj~Jv 

grits. 
~ 

In the type region of t he Permian) the Artinsk,._is underlain 

by a serie s of calcareous marine deposits called Uralian. Accord­

ing to Tschernysche w, the hi ghest beds of t he Uralian contain 

Schwagerina, a fusulinid which many American geologists regard as 
1/ 

an exclusively Permian form. This led Beede and Kniker and sub-

Y Beede, J. w., and Kniker, H. T., Texas University, Bull. 2433, 

96 PP •, 1925. 

sequently various others to extend t he lower boundary of the Per­

mian farther down so as to include in it the beds containing 
~ ~ ~,-,,,~ 4U, I' ,h r'J 

Schwagerina. Acc ording to ~9gen~ revi s ions te-f-.t.be deterrnjneA 
M-ho'tt ~ ,;, 1f~ctr'-: CR1t -l'lif d,,,,( ,J'~~,h."- ~ IJl.n...tl ~ '>: .-4< ~ ..-i- ~,,,4. 
~1'11Yhrc -'s'Ucee~i-sion- 1nh Ru-ssi-a;:an_j • i -ys c-la;-gni'fication i5y 

~ /),J ~ i ~ Ch{µ ft,u,._&i::t ~ f p,1.- , .,, tA-C r -evJt~· ~ t a-7 4 ~.h.v-.. ~ A ~ 
~~.egois ts ,- H -:z:aF-s t.ha ZzJ wag:r:na O,C-0d.¼f"B e.bundeH·- tJl:,·, 

,,. / ~~ -<!~ . . r ,,: ~ ..... ~~ a/ ~·~.J ML~ L ,,<, 
!'~ n bln:: = -~ b~ra-i-~ -et..-wtrer~ ... Ts--0he-¥1nys~ew p lace-d 
~ ~~, x L Ce.,, A~ ~ C/1,.,-e,;J /I, J~~Ji _#'·2A[' ~-~ ~~.\-t 

>- -i t-,--al-though. its --pre~e_nce in .:the up perm<rs-1£ Ur"0.H.:an -beds- -can no~-
~ ~ J:aAtJ&uCA, ·(A.~ /~A' r.:, .?~✓~ .lRe~ ' ""--<? ~~ 1 k -.~ ~ m ~6 

q,Qn,§!§ered- finally di 7prov~d. 1:his oGcur-rence~ -of Schwagerin-a: • 
~ A~ J~-¾11.,. .,..,,a"L / J ~",, / ....r? ~ ~ ,:?z.. ~ ,::,0-~-e.-t.. C ,,, 
~l-t.-! J. ,,' dfAt... ~ /l-e Pe-,,u,.,,, ¢-It • / /'-? 



;tae 10 .. er Ura:3.--i-an -(~-&t,- support-ed by publi.snea illus-trati.ons -0r 

~iled descriptions) creates no diLf~-for-those who place 

the lower bo 1~t-be-Permi.an_below the Artinsk~ ince it is-
~-~ ~ J~-~,;:z;;;t v. __ - ~ 

advocat~ that the whole Uralian should be added to the Permian 
/\ 

(Grabau , Schuchert) . It is perhaps a desirable thing to unite 

6 

~ 1~·c4 ]::;./ /.• ~ d, i 1)- ·,..ll./ 
the Uralian with the Artinsk,. and Permian>{as originally a-efine;t, - 1'7' 

in a single geologic system, but it is needful to point out that 

at the present time the .term Permian has no definite and generally 

accepted meaning even for the area where it is supposed to be 

typically developed . 

We must take into account , furthermore , that several defi­

nitions other than that based on the type exposures in the western 

Urals have been proposed for the lower boundary of the Permian 

system , These have been and still are followed by many prominent 

geologists. Thus, German geologists tend to define the lower 

boundary of the Perm i an as belonging at the base of the Rotliegende 

of Germany . The tendency to consider the base of the Permian as 

belonging at the first appearance of Schwagerina has already been 
(l'{l-1) 

mentioned . The International Carboniferous CongressAat Haarlen, 

Holland , suggested acceptance of the definition of the beginning 

of Permian time as coinciding with the first appearance of~ 

~Callipter is conferta. J . P. Smith advocated definition of 

the beginning of Permian on the basis of the first appearance of 

primitive meddlicottid ammonites (Uddenites) . We believe that 

probably none of these suggested additional definitions of the 

base of the Permian will precisely coincide either with the base 

of the Permian in the original sense or of the Artinskian, or 

of the Uralian in the type region of these divisions in Europe . 
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Evaporite deposits are chiefly confined to the upper part of 

the Big Blue series . The salt beds are remarkably thick and 

pure, measuring about 400 feet in total thickness between Hutchinson 

and Kingman . The salt is in part interbedded with shale. Be-

cause of their solubility, the salt beds are not exposed at the 

surface in any part of the state, but they have been recognized 

throughout a large ~r ea in deep drilling . Gypsum occurs in the 

lower part. of the Big Blue series in northern Kansas and in 

the upper part in central Kansas . 

The Cimarron, or red beds division of the "Permian", is chief­

ly characterized by the red color of the formations, both shale 

and sandstone . Limestone is conspicuous ly lacking, but there 

are some thin persistent beds of dark bluish dolomit e. The shales 

are clayey or sandy and grade laterally in many places into sand­

stone . The sandstones are commonly cross - bedded, irregular in 

thickness , and nonpe r sistent . Gypsum and anhydrite oc cur in 

parts of the red beds section , being identified at the surface 

in southern Kansas and widely reported in drilling in the western 

part of the state. Fossils are rare or lacking in most of the 

Cimarron deposits . 

The Pennsylvanian- 11 Permian 11 Boundary 

The so called 11 Permiann rocks of the northern Mid-Continent 

region lie parallel to and apparently conformable upon the Upper 

Pennsylvanian strata. Because of this fact and because the faunas 

collected from the Big Blue strata are only slightly different 

from those of Upper Pennsylvanian rocks as commonly classified , 

some geologists hold that there is no valid ground for differen-

tiating these higher marine strata from the lower , all being 
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included under the term Pennsylvanian. On the basis of the 

distribution of fossils regarded as indicating Permian time, 

13 

S- 4/ P /, t. o ~/' • 
- See Ulrich, E. o., Geol. soc. America, Bull., vol. 22, p. 

37b, 1911. 

the lower boundary of the "Permian" has been variously placed 

at horizons from the Wreford limestone to the base of the Am ericus 

limestone. The somewhat arbit~ary decision of the United s tates 

Geological Survey and concurrence of the Nebraska and Kansas Geo­

log ical surveys, however, has long stabilized the lower boundary 

of the Permian at the base of the Cottonwood limestone. On 

the basis of studies by J. w. Be ede of the fusulinid genus 

Schwagerina and other fossils, the Oklahoma survey since 1914 

has adopted the base of the Neva limestone as t he boundary be-
~~ 7~ 

tween Pennsylvanian and 11 Permian 11
• As previously noted, Beede, 

b ~/ Beede, J. w., Okla. Geol. Survey, Bull. 21, 37 pp., 1914. 

7 '6-/ Be ede, J. w., Science, n. s., vol. 29, pp . . 637, 752, 1909; 

Jour. Geology, vol. 17, p. 718, 1909. 

in 1909, had concluded that the Permian should be regarded as in­

cluding the Elmdale shale, which would place the boundary at 

t he top of the Americus limestone, about 120 feet below the Neva. 
·l!J 

Moore, in 1932, after extended studies of lithologic and faunal 

'P I!/ Moore, R. c., Guidebook, Sixth Ann. Field Conf., Kan. Geol. 

soc., P• 88, 1932. 

characters, concluded that the beginning of "Permian" conditions 

was located at least as low as the base of the Americus limestone, 
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and because this is a prominent mappable horizon the base of the 

"Permiann in Kansas was tentatively lowered to this position . 

Recent investigations have brought to light evidence of the 

existence of larg e channel sandstone bodies that appear to nave 

significance as to location of the boundary between Pennsylvanian 

and "Permian" . These sands tones occur in a constant strati­

graphic position and are distributed from southeaste rn Nebraska 
91/ 

to nor t hern Oklahoma . The channels occup ied by these deposits 

1 • I Moore, R. c., and Moss, R . G., Permian-Pennsylvanian boundary 

in the northern Mid-Continent area: Geol. Soc. America, Proc . 

1933, P• 100, 1934 • 

were made by erosion of Upper Pennsylvanian strata to a depth lo­

cally of about 125 feet . Before normal sedimentation was re­

sumed the depressions were filled by conglomerate, sandstone and 

sandy shale. The indication of physical discontinuity thus ob­

served is comparable to that which defines the boundaries between 

the series now recognized in the Pennsy lvanian section of Kansas . 

study of these latter disconformities indic a tes that a crustal 

disturbance that is profound in geosynclinal regions may only be 

recorded in a stable platform area , like that of which Kansas is 

a part, by cessation of sedimentation accompanied by local erosion 

and by subsequent c h annel-sand filling . Thus, the large channel 

sandstone bodies that have been discovered at a horizon not far 

below the Americus may be interpreted as indic a ting a physical 

break between the rocks that are undoubtedly Pennsylvanian and 

those that have been regarded as Permian . The position of this 



~ 

"super-formation" rather than as a "subsystem", and tnerefore, 

is not necessarily set apart from adjacent strata by other than 

lithologic characters . The stratigraphic contact between two 

20 

groups may be a conformable one and it may be parallel to strati­

fication planes for a long distance or transect these planes 

obliquely . In other words , contiguous groups may be wholly differ­

ent in age or on the other hand they may be partly or wholly of 

the same age . 

There are two rather clearly defined main subdivisions of 

the "Permian" rocks in Kansas: (1) the dominantly non- red , rather 

highly fossiliferous succession of limestones and shales called 

Big Blue, below, and (2) the dominantly red, mostly unfossiliferous 

sandstones and shales called Cimarron, above . Parts of both of 

these subdivisions are marine and parts of both are apparently 

nonmarine . The Big Blue and Cimarron deposits represent different 

types of environment that existed in part contemporaneously as is 

shown by tracing the Big Blue strata southward in Oklahoma into 

Cimarron type of red beds . Because of this laterally gradational 

relationship of the red and non-red 11 Permian 11 deposits and be -

cause the contact between Big Blue and Cimarron in any given 

vertical section seems to be conformable, it appears that the 

subdivisions called Big Blue and Cimarr on might be classed as 

groups rather than as series . On the other hand it is quite 

possible that there is actually a stratigraphic break between the 

Big Blue and Cimarron deposits of such character as to indicate 

their proper classification as series . In this case the southern 

red beds equivalents of the Big Blue limestones and non- red shales 
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Definition of Formations 

Formations are the essential unit s of the geologic column, 

as subdivided stratigraphically , and they are also the fundamental 

units of geolog ic mapping . Some of the factors that apply to 

definition of g eologic formations are difficult to evaluate 1-

MWII noses and there are many so-called nformations 11 as described 

in the literature that are wholly arbitrary groupings of strata. 

It is agreed that lithologic characters are the most important in 

defining the formation, for it is chiefly desirable to segregate 

and to map the kinds of rocks that have similar physical char­

acters . The boundarie s of a formation as defined by one geo ­

logist should be clearly recognizable and useful to other geo­

logists . 

The succession of alternating limestone and shale deposits 

that comprises the lower 11 Permian 11 section of Kansas offers an 

interesting problem in stratigrap h ic classification . What are 

the lithologic units that should be ranked as formations? It 

is clearly undesirable and indeed impossible to differentiate -~ 
each~limestone stratum or unbroken succession of limestone beds 

as a limestone formation , and it likewise is undesirable to desig­

nate ea~le unit as a shale formation . These alternating 

limestones and shales are mostly much too thin . One may segre ­

gate parts of the section that are dominantly composed of lime ­

stone, however, and class them as limestone formations . The 

parts consisting mainly of shale may be classed as shale forma­

tions . s ubordi nate shale bed s in limestone formations and sub­

ordinate limestone beds in shale formations may then be classed 



23 

as members or lentils depending on their prominence and persistence . 

In general, this has been done and it is desirable to retain such 

a classification. 

Having made these observations, there remains for us merely 

to inquire as to the desirability or propriety of the respective 

segregations of beds that have been made in the past . Are the 

groupings of limestone beds to make limestone formations "natural" 

groupings? Are the shale formations of previous classification 

well defined or do they represent , at least in part , arbitrary 

residues of strata between the selected limestone for mations? 

Is there any gui de as to the proper classification of successive 

strata? Study of these questions indicates that most of the 

previously defined limestone formations of the Kansas Lower 

"Permian" section are acceptable without change of boundaries , 

but it appears that a number of limestone subdivisions of pre ­

viously defined shale formations should be elevated to the rank 

of formations . A guide to a more natural and therefore a more 

practically useful stratigraphic classification of the Lower 

"Permian" rocks is afforded by recognition of the existence of a 

definite cycle of sedimentation that is repeated again and again 

in this part of the section. 

Relations of Formations to cyclothems 

Proposed revisions of formation units in the Big Blue series 

are designed to conform to our present knowledge of the cyclic 

character of sedimentary conditions and at the same time to serve 

practical needs of field mapping and the recognition and corre ­

lation of beds in deep wells . As soon as we reoggnize the cyclic 
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~ ; DESCRIPTION OF STRATIGRAPHIC UNITS IN THE 
~---- - -·LOWER ~ERMIAN..,. SECTION OF KANSAS 

,6 r' ' \ 
fil.s. ~ series l!J 
--

i 

I 

,.--------
( H ai!I e e. b:y _-.::,:,in, 1896) re•ioea ~ :R .. &. Moore ~ a C Moss, 193~ 

1896, .!ll.s, ~ ~e~, Cragin, ~ w., Colo. College Studies, vol. 6, 

pp. 3, 5. Includes beds from base of Neosho shale l!quals 

base of Morrill limes ton~ to top of "Geuda salt measures" 

~op of salt beds in Wellingto;_J. ---- 1902, Prosser, c. 

Jour. Geology, vol. 10, p. 704, Includes beds from base of 

Wreford limestone to top of Wellington shale.----- 1931, 

(2) 
Condra, G. E., and Upp, J.E., Neb. Geol. Survey, Se. eer., 

-- - --
Bull. 6, p. 7. Includes beds from base of Cottonwood to top 

of Wellington shale.---- 1952, Moore, R. c., and Co~dra, 

~ •, "'Guidebook, Sixth Ann. :1~ Conf., ~ _:_ Geol. Soc._!) -
Classification chart. Includes beds from base of Americus 

limestone to top of Wellington shale.----- 1934, Moore, R. c., 
~. >-uc.-. U/-,v,.r ..,...,._,,.Av) r, :r~ ., , :; 3 '"=>. -t· 1t•· ?. J 

and Moss, - -- -
R. G., JA.&e-a-A Includes beds from base of Indian Cave 

sandstone and of Towle shale (base of Admire g roup) to top of 

Wellington shale.----_;_ ________ _ 
1u ·-- - - - · · _ _ ., 11-:,. ~~ WV r--~-r. ~-~ -;,~.~:;;-~. -,~,,wwfv tft,_ 
~- JI :,;h,_~~-.1. 1~tb.,lM~~ t,.u,,v.½._Gd, k,,., 
-'d-~•'l-v~..1-,.u.~~ r;t; ~ f:[tl~aA<.':flu--~1ilv.--/}--wtw~ 
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1917, ~ ™ sroup, Moore, R. c., ~ Haynes_, w. P., Kan. Geol. 

--
Survey, Bull. 3, P• 110. Includes beds from base of Cottonwood 

limestone to top of Wellington shale. 1920, Mooie, R. c., . 

Kan. Geol. Survey, Bull. 6, pt. 2, P• 54. Same. 

~ locality, named from Big Blue River valley, north-central Kansas. 
"= The strata classed under the term Big Blue series are char-

• W" t+c,, " " A,, o ,-, -~ ,,(. - -

acterized_b:Lprominence of limestones and associated marine strata, 

many of which are highly fossiliferous, and by the relative linimportance 

I r 
of red sediments. In these respects the i{flf s:.lue rocks are decidedly - -
c~~c. •r'rl*( 111,1c.r-l1,.-1, s .. -~ q_-l"O ..... ~-~ 1~••"1"1." 3! ~.--... 
unlike\ those--called the Cimarron~. which consist mainly of un-

'f'tf 1~"' .L 1_1fJ•~ ,-/~ .... -" ~~, 
fossiliferous red oeds. The boundary between Big Blue and Cimarron 

I\ 

divisions of the Kansas 11Permian" has been rather uniformly drawn, in 

terms of definition at least, at the top of the Wellington shale. It 

is thus intended to divide red strata above trom dominantly non-red 

beds below, but the presence of red zones in the upper Wellington MM" 

the pro~a.'9J.e gre:de:t,ion-al t'laWPe eE :t;ae ee-at.ae~ eet,h r,;mert»ioeall.y.-aea j,& 

~l-d-iree-t'ron-·--toward·~ eMl.t.h indicates that the boundary 

between these series is not a very precise one. Because of the known 

~outhward gradation of the non-red beds into red beds, it is probable 

that the line of demarcation drawn on basis of color is not at a 

constant stratigraphic plane. This difficulty, however, affects 
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northern Oklahoma more than Kansas. Owing to the fact that both the 

upper Wellington and the lower Cimarron consists of weak strata, out-

crops in the vicinity of the boundary are few and rather poor. It 
" 

is difficult, therefore, to map the contact in detail. \~ 
/ ,~ 

w-l ~ R,.....,., .. ~ ., t ,.A.. 4,A.4.. "'\...... :.....,e,.(,,....~:.,... 
ti 1' The lower boundary of the Bi g Bl ue series has been variously 
--- 1'... ----

I 

drawn, depending mainly on changing ideas as to the boundary between 

_.Permian ; and Pennsylvanian rocks in the Kansas section. !!'._ was ori g-

/}./ 
inally placed by Cragin at the base of the t Neosho formation (which 

- ""YYl.<1.,vd,u· ., i 1h ~ ~~ /,,.,. '- rfol' ~ ~,J 

corresponds to the base of the Morrill limestone Aas now defined! , was 
I', 

subsequently shifted to the base of the Wreford limestone by Prosser, 

and later (Moore and Haynes, 1917) to the base of the cottonwood lime-

stone. Tentative change of the lower boundary of the "Permian rock s " 

to the base of the Americus lime s tone (Moore and Condra, 1938) and 

more recently (Moore and Moss, 1934) to the unconfomity recognized 

just above the Brownville limestone has occasioned corresponding ex-

tensions of the application of the term Big Blue series. 

thickne?fs o atg- Bl"ue s'e-rie-s-- ranges from a"bout feet . 

in \ -- to - - = feet 

~-- .... , .. ....,.,.,.~f 

!-set-

&u.tf,., lrll, lf£/-, _.,j,_, T ,.., l 



. .o..1-{ 

r t, ~ u .,____~ ~ 

" I l , C ~ _......,_.,_ ........ ~~ 

... 

\ 



Wat 
The total thickness of the 

, I 

for central 

e...~cf u... H 1/-f. of." 
Kansas is about 1,400 feet, aet coun-Ul:>.g the basal Indian cave 

channel sandstone.- 'V1'W cb j 5-lite;'b:c 11 ae.:t,- t ,h~i-ck • 

U.,S 'II ff C.Cd"Y'J~ 

The ~i~ ~ue series, as here defined, is subdivided into - --- - - - -------- .., 
-m, .. I. 

e&a- IJ9 

~wv~~~<L,~ 
groups, rrem t he ~«aPa: oumnex, ~ aneil Speve, 

.wl Admire~ ~~~~ • 

"' 



4-& 3-v 
,,1,f 

~~~~------
•Etl"mo& b' 8, ~ , 1903) P07li&od b;t R, '1, _Moore and I ii Cond~ , 193~ 

1903, / Admire shale, Adams, G. I., u. s. Geol. Survey, Bull. 211, P• 

53. Includes beds between top of Emporia limestone (name 

erroneously applied to beds now recognized .as Maple Hill to 

Grandhaven limestones) to the base of the Americus limestone. 

----- 1908, Haworth, E., and Bennett, J., Kan. Univ. Geol. 

survey, vol. 9, P• 114. Includes beds between Emporia and 

Americus limestones.---- 1917, Moore, R. c., and Haynes, 

w. P., Kan. Geol. Survey, Bull. 3, P• 106. Same.---- 1920, ---Moore, R. c., Kan. Geol. Survey, Bull. 6, pt. 2, p. 48. s ame. 

---- 1929, Bass, N. ~ •, Kan. Geol. Survey, Bull. 12, p. 43 • 

• ~,~~~ Wy~~ ~-~ 

, r ............. .., .............. e, Condra, G. E., Neb. Geel. survey, (2), Bul l. l, 

P• 75. Redefines Admire to apply to beds between base of the 

Brownville limestone and base of the Americus limestone. 

Condra notes the following subdivisions of the Admire shale 

as thus rede·tined, in upward order: Brownville limestone, 

Aspinwall shale, Falls City limestone, West Branch shale. 

'1 ., ... - . 
Since•• ti i1 tiao CondraAmisi dentified the bed now called 

Five Point limestone as Americus. the term AdmirA. a._h .. , ..... ,,, 1,-, 11!'!1,. _ _ __ 
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shale, Morrill limestone, Stearns shale, Eiss limestone, 

Hooser shale, Middleburg limestone, Easly Creek shale, 

Crouse limestone, Blue Rapids shale, Funston limestone, 

Speiser shale. 

' 
1932, Council Grove group, Moore, R. c., and Condra, G. E., Sixth 

.Ann. Field Conf., Kan. Geol. Soc., Classification chart. 

Includes beds from base of Americus limestone to base of 

Wreford limestone. 

~ locality, named from .Council Grove, Morris county, Kansas. 

In the early work on the Upper Paleozoic rocks of Kansas the 

( Cottonwood limestone was given rather special notice and prominence 

; because of its distinctive lithologic and faunal characters which 

fitted it to serve as an easily identified datum plane or marker in 
( 

dividing lower from higher beds. Thus, in 1895, Pros ser selected 

/ the cottonwood limestone as the upper boundary of the "Wabaunsee fOP-

mation". Next above the Wabaunsee, the "Cottonwood formation " , was 
I 

defined to include the Cottonwood limestone below and the Cottonwood 

shale ~ loren~ above. The succeeding beds to the base of the cherty 

Wreford limestone were classed as "Neosho formation" and the prominent 
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1 cherty limestones and included shales from the base of the Wreford 
I s to top of the Winfield were designated the Chase formation. The 

name council Grove was introduced in 1902 to include the beds between 

( the Wabaunsee and Chase. Later studies indicate a lesser classifi­

( eatery importance of the Cottonwood limestone than was assigned to 

( it by Prosser and other workers, and suggest that the lower boundary 

( of the 'Permian• rocks should be placed considerably below the 

,Cottonwood. 

) The distinguishing lithologic features of the Council Grove beds 

r 
as first defined, consisting of mai'nly non-cherty limestones and the 

shales between them, apply equally well to the underlying beds down 

< 
to the base of the Americus or Foraker limestone. The first of the 

very prominent limestones in the "Permian" succession is the 

( Foraker limestone, of which the Americus is the lower part. Accord-

ingly, it seems best to extend application of the term Council 

Grove to include the beds from the base of the Foraker to the base 

of the wreford, rather than to introduce a new ter-m to include the 

beds formerly classified as upper Wabaunsee. The fact that chert -:z:::. ,._,......... L-c ~ 

~ c_c_u_r-J ' bC,.~ 

is present in some of the limestones of the Council Grove group 
- (_ ,I "'\.. I \. L. ...__ I... (. 



1903, Americus system, Smith, A. J., Kan. Acad. Sci., Trans., 

vol. 1~, p. 101. 

~ locality, near Americus, Lyon county, Kansas. 

I_FJ 
The name .Americus was g iven by Kirk to a "system" of "two 

~ - Kirk, 1896, P• 80. 

49 

thin layers of limestone which are about 4 feet apart" and cap the 

hills north and we s t of the water reservoir hill at Emporia, LYon 

county, Kansas. This 11 system 11 made of two limestones was pre-

!f./ 
viously designated by Haworth and Kirk as Limestone Sys t em No. 11. 

~ / 
- Haworth and Kirk, 1894, p. 111. 

In view of further reference by Kirk to the locality where the 

11 system1 1s of g reat.est commercial interest west of the river " (Neosho 

river) "opposite Americus, in the northwestern quarter of section 

9 11 , t h is lat t er locality, where the beds of the Americus limestone 

have been intensively quarried and are well exposed, is considered by 

the Kansas Geological survey as the type locality of the Americus. 

When corre lating the beds of t he Pennsylvanian system i n Nebraska 

a; 
with . those in Kansas, Condr a assumed that the t ype locality of 

17 I cohdra, 1927, P• 82. 

the Americus is in the "~xposures in the south bank of Neosho river, 



2 miles west and one-half mile south of Americus , v1hich is south-

east of the locality designated by Kirk and where, in the river 

bank, as subsequent observations by R. c. Moore proved, not the 

Americus limestone but the Five Point limestone is exposed. It 

is quite possible that Ki rk himself did not realize that another 

limestone, also a splendid building stone comparable in nearly 

every r espect to the Americus, is developed in clese proximity 

to the latter, and erroneously considered them to be one single 

-th 
limestone. Be as it may, his description of the Americus 11 system 11 

~ 

as composed of 11 two different strata11 ••• 11 separated by 4 feet of 

shale 11 corresponds to what is here called the Americus , and not to 

the Five Point, which here (as well as elsewhere ) outcrops as a 

4-::,a 

siggle limestone separated into three lithologically somewhat differ­

~ 
ent ledges only by horizontal cleavages,~ not by intervening 

shale. 

The geologic section on the south bank of Neosho river 2 miles 

west and one-half mile south of Americus was studied jointly by 

R. c. Moore and G. E. Condra in 1929, and its description is gi ven 

here as recorded by R• C • .Mo·ore, see page of this report. -
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M. K. Elias visited and checked this section in 1934. In the river 

bank of this locality on l y Five Point limestone is exposed, pro-

jecting as a prominent bench at the top of the bank, while the 

Americus limestone builds another bench several hundreds of yards 

south and west of the river on the slopes of the dissected hills. 

Although the bench which is formed by the Americus in these hills 

is quite prominent, the large and heavy slabs of this limestone slump 

down from their original position and the softer, mostly shaly, 

beds above and below are rarely and poorly exposed. In the banks 

of the deep ravines on the south side of Neosho valley in the NW. ¼ 

of sec. ·g, about 2½ miles west and one-fourth mile south of Americus, 

the Americus limestone and the shale below are much better exposed. 

Here are also located the old quarries from which the building 

stone has been taken and this is exactly the area as designated by 

Kirk . The type section of the Americus and underlying beds ~a~ was 

~~~R taken in the ravines about in the middle of the NW . ¼ of sec. 

9 by M. K. Elias in 1933, see page_ Qf this report. Bed No. 14 

of this section corresponds in its lithologic characteristics 

and thickness to the lower limestone of the Americus "system" of 

Kirk, which was described by the latter as "light buff stone •••• about 
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16 inches thicl{, very solid and compact" and producing "splendid 

$ 
dimension stone". 

)~ Kirk, 1896, pp. 80-81. 

It is of some importance to note that due to t he s teep 

gradient of Neosho river, coupled with unusually steep dip of the 

Paleozoic beds in the area of the type locality of the Americus 

(about 32 feet per mile in a northwest direction ) , the outcrop of 

this limestone directly west of Americus is about 40 feet above the 

water level of Neosho river, while l mile to the southeast it r j ises -
,. 

to 70 feet.._ and t he Five Point limestone below r,tiises to an ele­
~ 

~ 
7 vation 27 feet above the Neosho river water level, eo-r here "&f¼-e i 

7 lat t e~ appears at about the level of the Americus at its type lo-

cality, which is only 1 mile away. 
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~eu Roca shale formation 
7 ~ -- -- - ,.. 
0-· t' • 

(Named by ~Condra, 1927) • 

1902, Elmdale formation (part). See under Hughes Creek shale. 

;K 1927, Roca shale, Ccndra, G. E., Neb. Geol. Survey, (2), Bull. 1, 

f -Ifs 1 k- Nt..c R.C/ li/riv.J,; J./,~. a,..,/l ~e-&"1 /f/, J>'.J P-en~ -
86 s~evt-d·a.-,,1 ~/~~•a,,,,/_' rz,,u~) ... r J: a~~J,t,-;1 J d.~4-

p • • ~+~'J ~ ~I ~ .Y/i, ,l'e ~ ~ o/ ~_;,v-,.J • .f~ , 

l'/3') 1e>~-5u.~( . - ~ - --:-d 
Type locality, Rpca, Lancaster county, Nebraska. ~ , f's 

4 
-.The "complete exposure of Rocan at the type locality at 
--

~l,IJ A-') "'(.t1 ~U.-l""&A,. 

Roca and along Warner creek has- be-en taken by Condr~~ar the -~--

- - tz.,w ~ C-
center of section 8, south of Warner creek". This complete sect1on-j.,..,i~~ 

I) . • ~ ~ 
l-W Condra, 1927, P• 181. 

of Roca shale is shown here in graphic form on Pl. I, section 23. 

A 
On section 23a is shown the later and more accurate measurement 

..\,\J.-- ~J~ 
of~ ~~_ formation taken at about the same locality. From com-

-
~ :Jail Condra and Busby, 1933, PP• 12-13 • 

pari~ n of these two sections, it is quite clear that the Roca, 

as originally defined by Condra, includes the Legion shale and 

the Sallyards limestone, which he and Busby( name ·ao.w...'~r..QPos.e 

..:t.G---include as members of the Granola formation~ At the same 

time. however, they fail to redefine the Roca shale. 
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From the standpoint of uniform application of rules of nomen-

clatUPe throughout the local Pennsylvanian-Permian section, we 

l .L i "I, \ 1 \ ' "' I, 4 7 0 .,_'-C' fl- p 
augge.s.t- tna\ the Roca shale be- aece-p-ted in its original meaning, 

" I q c.- \ """-1-i r , 'w- ti' 
wbicb ~nei.uoe~ the Sallyards limestone and Legion shale, leaving 

in the Grenola formati on the Burr limestone, Salem Point shale, 

and Neva limestone. For detailed arguments in favor of this 

suggestion se e PP• in the chapter on the Grenola formation. 

In accordance with the suggested acceptance of the Roca shale 

in its original sense, the Sallyards and the Legion may be considered 

members or beds of the Roca formation; uggest that the 

Sally.A.X:dL limestone be considered a bed within the Roca formation; 

-tl l • '° A.I \ I -I I ~~) _. ·/ 0 

the shale below 1-t may be designated as lower Roca shale and the 

shale above it as upper Roca shale, the-laUer 1corresponding to 
~ 

the Leginn shale of Condra and Busby. 

' ' ~ , "-"-f"' JI I,(.._,..., ... ~ d..~~tl~&, b 
The lower ~ Roc~ is composed of~ reen shale ~ V \ 

rf Jrio.-4. -~ 
e1- some red. Above the s allyards limestone be-d- t he " .,. , 

shale is bluish-gray • . wb1 le the - low-er Roca sh-ale is unfossilifes,cus, 

' ~u ' t the Sallyards usually contains pelecypods oeeae- ;g,alJ.¥ accompani ed 
~ 

n, ... t I , , , 
by brachiopods. ,.,._ )3"rac~iopods 

are cemmen in the- ~upper Roca. 

I---·-- I 'J b 
wi ta add-14ii.-on 

• 

~ -. ~,::-~ 

pelecypods . 
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v (j) Grenola limestone formation (redefined) 
/r .., er. t . ( r. 

(Named by ,Condra :and Busby, 1933) 

1933, Grenola formation, Condra, G. E., and Busby, c. E., Neb. 

Geol. survey, paper No. 1. -> /43 S~ ~~J G. f • .,) ~.&,,, ~ 
L/Ur'Vl -J~~,,,..,.,,) ~ ~ ('.f -I-- e•t; / U,,'J I <Tu.I.>-~ :..<, ~ A.,,.~ Aldi..sit' ... ~.,Aiel?;,, ' w. 

~t</'U,...(2,rd,.-, /)~I_-~ ,iii, 1 .. ..t«.,..__~ . --------­
locali tz, Grenola, Elk county, Kansas. Tile 

Prec~sely the type locality, at which the described section 

was taken, is in the ravines and creeks north and south of 

Highway No. 160 we s t of Grenola, distance 4 to 5 miles from 

1/2!:J 
town. 

1f -il!t/ Condra and Busby, 1933, P• 9. The writers consider it 

somewhat confusing for future identifications and correlations 

to regard as a ''cotype locality" the outcrops of' this formation 

at the American Legion Golf Club southwest of Manhattan, as 

suggested by Condra and Busby. Although this section, as well 

as any other well correlated outcrops, may be of considerable help 

in the study of fossiliferous zones of the formation, it appears 

a 
best not to regard it as/"cotype" or supplementary type locality 

because of its great distance (125 miles) from the type locality 

of the Grenola at Grenola. 
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The Grenola is defined as a formation 11 composed of the limestone and 

[!]' 
shales between the Boca and Eskridge shales "• "The top of the Grenola formation ___________ ......,..__~------- ----- ~----
;_fj' Idem., P• 8 • '-

....,______ _ ____......._ _______________________ _ 

is marked by the Eskridge •••• which is below the well-known Cottonwood limestone 

and bas a thickness of 23 to 40 feet or more. The base ••• is marked by the Roca 

shale formation, which, 1n the north, consists of olive-colored shale, sane mud-

stone and one or two subzones of red shale. The red shale thickens markedly in 

southern Kansas and northern Oklahoma, leavlng thin zones of uay shale above 

and below. The Git"enola, therefore, is well set off by the red shales in the 

1:21 
Eskridge and Roca ••• 11 To this is added that it is highly fossiliferous in con-

-- -- --------
2J; Idem, PP• ?-8• 

·--------~- ·---------------
trast with the Eskridge, which has few fossils, and the Roca, which "is practi-

cally nonfossilifereus"• '1th the acceptance ot the Roca in its original sense, 

as suggested in this paper, the last remark will no longer hold. 

Comparison of the type section of the Roca shale, as originally described 

~ 
by Condra, with the description of the Grenola formation from near Boca, as given 

--------- - -·---- ---------------------·--------- --
t.z; Condra, 1927, P• 181. 

- - --w 
now by Condra and Busby, indicates clearly that the Sallyards limestone and th~ 
--------......... --. -== --- _________________________ _ ._.__,_ ____ _ 

'2.!J . 
Condra and Busby, 1933, PP• 12-13 • 

............ __ • Iii ....... _ _ ... ---.. ....... .., - - • _____ ___ , _____ __________________ _ 
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Iegion shale were originally included in the Roca shale at its type locality. 

It appears that the chief reason tor the inclusion by Condra and Busby 

of these two units in the new Grenola formation is the fossiliferous character 

of the Sallyards and the Legion, which makes them a part of a "complete cycle ' 

2p 
which is believed to be formed by the members of the Grenola formation. The writer 

~~ --------·----
"+-' Idem, P• 24. ---

quite agree/ that the members of the Gt--enola belong to a single ( though complex) 

ru1 
marine cycle, but l!le do• not consider that the cycle is compl~te within the (;-renola 

beds alone. As is discussed in the chapter on the cycles of the Big Blue and 

demonstrated through the cyclic analysis in the geologic sections, the complete 

cycle of the Big Blue begins and ends with red shales, and though the limestone 

beds, generally speaking, represent the deepest marine facies of the cycle of 

sedimentation, the gray and green. partly calcareous shales which flank the lime-

stones from above a..~d t'PelTI below also represent marine sediments, although 

deposited at lesser depths. These shales are sparingly fossiliferous, contain-

ing usually pelecypods and corneous brachiopods, and only the red shales are 

entirely unt'ossiliferous. 

Although the cyclic analysis is now accepted by the Kansas Geological 

survey as an important controlling factor in the revision of classification of 

the Mid-Continent I.ate Paleozoic formations, the 14mitat1on, of the intermittent 



~ 
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limestone and shale formations is still considered best to be based on lithologic 

grounds, the limestone formations comprising the thick and solid limestone beds 

with minor interstratified shales, and the shale tormations being composed of 

thick shales with the occasional pre~nce of minor limestone and mud.stone beds. 

The principle of division of the series into limestone and shale formations was 

consciously or unconsciously always applied by geologists engaged 1n field work 

in eastern Kansas, as this is the only practical classification for mapping of 

these beds. The cyclic analysis, as now developed, permits control of the uni-

formity of application of established rules ot gr-ouping ~ the selected thick 

limestone beds into limestone formations and selected shale beds into shale for-

mations throughout the series. 

In .the particular problem of whether the Sallyards limestone bed and the 

Legion shale bed should be added to the Grenola limestone formation above or to 

the Roca shale formation below, the decision must conform with similar cases in 

/11 ,/..;. 4./ ~ .) 

the other cycles of the series. Observations by J.M. Jewett and tM liP.l:~ 1n 

the Big Blue established the presence of very fossiliferous calcareous zones with 

some minor 11aestone and mudstone ·beds 1n the uppermost parts or the shale for-

mations below the Wreford, Barneston, Winfield and other limestone formations of 

the series. In all these zones the predominant fossils are pelecypods with 
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appreciable addition of some particular brachiopods• Derbya. Jnresania. and others; 

thus the fossils of these zones are essentially the sa)ne as the fossils of the 

fu vf; ·:.> f<c r.-('.< 

Sallyards and_ t'the Le~o;,>. If' the latter two are added to the limestone formation 

(the Grenola), then the fossiliferous zones beneath the generally accepted basal 

limits of the Wreford• the Barneston and others should be also removed f'ran the 

shale formations and added to the respective overlying limestone formations (the 

Vlreford, the BEu:neston and others) . A suggestion to this effect was actually 

made by J. M. Jewett (oral communication to R. c. Moore) prior to the appearance 

in press of the "Grenola formation" paper. The writer_!...e2tl:......,.consider that 

such delimitation of these limestone formations is not desirable ~ em for the 

following reasons: 

(1) The addition of the underlying fossiliferous. but essentially shaly, 

zones to the limestone formations does not constitllte any improvement from the 

standpoint of cyclic classification. because neither with nor without these 

fosiiliferous zones do the limestone formations represent any complete marine 

cycle (as was en-oneously supposed by Condra and Busby). 

(2) With the failure of gaining anything in the direction of a scientifi-

cally better classification. there seems to be left no other advantage that would 

Wa?Tant the addition of the calcareous but essentially shaly zone to the overlying 
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limestone formations. The practice of the mapping of the limestone formations 

in the field shows that by far the best (which means the commonly exposed and 

easiest to identify) boundary for differentiation between the limestone and 

shale formations (as well as between limestone and shale members) is the change 

from the thick, hard and solid limestone beds to the predominantly shale beds 

with only a few thin limestones. The thinner and less resistant to erosion 

lximestones and mud.stones ot the type to which the Sa.llyards limestone belongs 

are COJlparatively rarely exposed and certainly never build acy benches or sub-

benches along the slopes, while the overlying solid limestones orten form con-

tinuous "rim rock 11 on the slope or at the crest of hills. 

(3) The problem 1n question may be considered from a third standpoint, 

and this is the relation of the surficial and underground classification. When 

we compare the boundaries of the interbedded limestone and shale (mostly "red 

shale 11)formations, as accepted on detailed correlation charts like that by B. 

~ 
Kellett, we conclude that the shale formations in the underground correlations are 

' ...._,____,._,._,, 

~ Appended to the Guide Book, 6th Ann. Field Cont., Kansas Geol. Soc.• 1932. 

- -----------------
much thinner than the corresponding shale members of the surface and in most 

cases in the Big Blue series are limited to the red shale zones of the surficial 

outcrops. Thus it appears that even slightly calcareous shales of the surficial 
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Grenola limestone - ~ lime s tone member (redefined) 
----

(, r:, 
(Named by ,_Prosser, 1902) 

1866, Beds Nos. 82-84 ("Cotton rock" and "Drybone limestone"), 

Swallow, G. c., Prel. Rept., Kan. Geol. Survey, p. 16. 

1894, system No. 12, Haworth, E., and Kirk, M. z., Kan. Univ. Quart., 

vol. 2, P• 113 and pl. 4, fig. 3. 

1896, Dunlap limestone, Kirk, M. z., Kan. Univ. Geel. Survey, vol. 1, 

pp. 81, 83. The name Dunlap is applied to "system No. 12 11 

of the preceding papar, which is much too briefly described 

as two limestone beds separated by about 20 feet of shale. 

Probably the Dunlap of Kirk corresponds to the Neva limestone 

in the broad sense as accepted by Condra and Busby ( ili933) 

and followed in this paper. 

1902, ~ limestone, Prosser, c. s ., Jour. Geol., vol. 10, p. 709. 

Two limestones about 4 feet each separated by about 2 f eit 

of shale, occurring below Elmdale and Eskridge shales.----

1902, Beede, J. W., Kan. Univ. Seil Bull., vol. 1, P• 180. 

The name Neva limestone is proposed by Prosser and Beede, 

who worked in close cooperation, for 11 a massive bluish-gray 

limestone" consisting "of a lower and upper massive limestone, · 

.... 
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each one a little over 4 feet in thickness, separated by 2 

feet of shales, with a total thickness about 10 feet." Prosser 

identified the Neva with beds Nos. 82-84 of Swallow•s section 

(1866, Prel. Rept., Kan. Geol. Survey, P• 16) and also con-

sidered that the Neva "represents the upper stratum of 

Haworth and Kirk's 'limestone system No. 12' (1899, Kan. 

Univ. Quart., vol. 2, P• 112), to which •system• Kirk later 

applied the name 'Dunlap limestone'" (1896, Kan. Univ. Geol. 

survey, vol. 1, PP• 81, 83). ---- 1903, Adams, G. I., u. s. 

Geel. Survey, Bull. 211, p. 54. Adams uses the Neva in the 

sense as introduced by Prosser and Beede.---- 1904, Prosser, 

c. s., and Beede, J. w., u. s. Geol. Survey, Geol. Atlas, 

Folio 109, pp. 2 and 6. The Neva is used in the original 

sense and is applied to two limestone beds about 4 feet thick 

each, separated by a 2 foot bed of shale. Alrief description 

of the Neva at the type locality is given and a measured 

section of this limestone and some beds above is given for 

the locality east of Strong city. This locality was re-

measured by M. K. Elias and is considered as a supplementary 

type locality for the Neva.---- 1908, Haworth, E., and 
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Bennett, J., Kan. Univ. Geol. Survey, vol. 9, P• 115. ----

1914, Beede, J. w., Okla. Geol. Survey, Bull. 21. For the 

first time in the literature the Neva is applied to a larger 

thickness of beds (though still within the Neva as now 

accepted) than originally defined for the limestone in central 

Kansas. At Hooser, Cowley county, Kansas, the Neva is con-

sidered to be 20 feet thick and at Grainola, Osage county, 

Oklahoma, it "has thickened to 25 feet or more 11 • The Neva 

in these localities contains a considerable amount of chert. 

---- 1917, Moore, R. c., and Haynes, w. P., Kan. Geol. survey, 

Bull. 3~ p. 107. ---- 1920, Moore, R. c., Kan. Geol. Survey, 

Bull. 6, pt. 2, P• 49. ---- 1925, Beede, J. W., and Kniker, 

H. T., Texas Univ., Bull. 2432, pp. 30-32. Schwagerina 

kansasensis from the Neva at Hooser, Kansas, is described. 

1927, Condra, G. E., Neb. Geol. Survey, (2), Bull. 1, p~ 

87. The Neva is used in the original sense. It is recog-

nized in southern Nebraska as a member with a thicknes s ~ary-

ing "from 6 to 11 feet or more". At Douglas, Nebraska, the 

member is composed 11 of two comparatively heavy limestones 

separated by a thin shale", with a total thickness of 6 feet 
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8 inches.---- 1927, Moore, R. c., and Landes, K. K., Kan. 

Geol. Survey, Bull. 13, fig. 8 on p. 16. The Neva is used 

in the original sense, as two beds of limestone separated by 

a thin bed of shale.---- 1929, Bass, N. w., Kan. Geol. 

survey, Bull. 12, p. 55. The Neva is used in the sense as 

tecognized for southern Kansas and northern Oklahoma by 

Beede 1n 1914, with a total thickness "of 22 feet, in the 

northeastern part of Cowley county, and 28 feet in the south-

eastern part 11 • ---- 1932, Guidebook, Sixth Ann. Field Conf., 

Kan. Geol. Soc. Sect~~~op. by R. c. Moore on P• 17. The Neva 

in T. 26 s., Greenwood county, Kansas, is applied to two lime-

stones (3 and 3.5 feet thick) separated by 11 feet of cal-

careous and sandy shale, the total thickness of the Neva 

being 17.5 feet. Note: Condra and Busby recognize 17 feet 

thick Neva lim·estone at Sallyards, Greem1ood county. section 

by Neb. Geol. Survey on p. 73. About 26 feet of limestones 

and shales are recognized as "Neva limestone" in -.. :x. 2 N., 

Richardson county, Nebraska, but this section is now inter-

preted by Condra and Busby as Neva liwestone in part only 

(the upper 17 feet), while the lower beds of the section 
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are teferred to the Salem Point shale (7 feet) and upper 

part of the Burr limestone (3.6 feet thick; the total 

Burr is 10 feet thick). Co mpare Condra and Busby, 1933, 

P• 14. ---- 1933, Condra, G. E., and Busby, c. E., Neb. 

Geol. Survey, Paper No. 1. The Neva is applied to 17 

feet of interbedded limestones and shales outcropping 

in the vicinities of Neva and Elmdale, Chase county, 

Kansas, where the Neva was originally described as about 

11½ feet thick lime s tone with a 2 to 3 foot shale inter-

val in the middle. The Neva is made the upper member 

of the Grenola formation, the latter consisting of Neva 

limestone, Salem Point shale, Burr limestone, Legion shale 

and Sallyards limestone, and ranging from 30 to 47 feet 

thick. The Neva 1s considered to be 11 about 20 feet t.hick", 

but at Burbank, Osage county, Oklahoma, the thickness is 

given as 26½ feet. (Beede gives 25 feet for the Neva at 

0 inola, Osage county, Oklahoma.) 

1'-w.vvf ~ 
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1903, Not Neva limestone, Crevecoeur, F. F., Kan. Acad. sci., Trans., -
vol. 18, P• 124. This limestone which, according to the 

writer's observations in the field, corresponds to the Dover 

of the present classification of the Kansas Geological 

survey, was erroneously identified as the Neva. This in 

turn resulted in erroneous reference of the Onaga flora 

the 
to/Elmdale formation, as misidentified by Crevecoeun and 

quoted by D. White (U.S. Gaol. Survey, Bull. 211, PP• 87, 

115 and elsewhere in th paper). 

~ locality, at Neva, Chase county, Kansas. 

The Neva is named 11 from Neva, a station on the Atchison, 

Topeka and Santa Fe Railroad between Strong and Elmdale", Chase 

county, Kansas. The name was proposed by Prosser and Beede in 

$1 = 1902 for a "massive bluish-gray limestone" consisting "of a lower 

31 ~ Prosser, 1902, P• 709; Beede, 1902, p. 180. 

and upper massive limestone, each one a little over 4 feet in thick-

nessj separated by 2 feet of shales, with a total thickness about 

10 feet". Prosser identified the Neva with beds No. 82-84 of 
~t... w 

swallow•s section, and also considered that his Neva limestone 

Jt_~ swallow, 1866, P• 16. 
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"represents the upper stratum of Haworth and w 
Kirk's •limestone system No. 12 ' , to which •system• Kirk later applied the name ------~---- ... _ , _____ ..., __________ _ _ _____ .......,__..,__. ______ ......,.__ 

3~ 
Haworth and Kirk , 1894, P• 11 8. 

---~..ii ---- - ------ --
•Dunlap limestone • a . For the type locality of Neva, Prosser indicated the exposux:e 
______ ... ,,__ _ __.....,.__,,..,.,..._ ___ _,____,,.._,.._..____, __ , _..........,._.____~--~-·~ .... 

W Kirk, 1896, P• 81• 
___________ _._ ._,__... ---------~~------- ·-- - - _....,.____ -
at an rr anticlinal fold to the northeast of :t-2va, a station on th7A• T. and s. F. 

R. R. 11 , but in his description of the limestone he gives a section measured between 

Strong and Elmore about 5 miles east o: the above mentioned "anticlina.J. fold"• 

r-, ,1,,rl.rM 
Personal examination by~ of ?rosser ' s two localities did not 

leave any doubt that the same limestone is exposed in the two, and that the eastern 

exposure permits measurements of a much more complete section of the Neva; thus 

it should be considered the true tyPe locality of this limestone or at least its 

supplementary type locality. The section measured by the writer is given on p. -· 
The name Neva became widely accepted in the scientific literature , while 

Kirk ' s ~.rune Dunlap was not used. On the other hand, thioriginal narrow meaning 

of l~va was lest and recently it has become a practice to call Neva a much 

larger system of l!mestones in•l;erbedded with shale/ that about corresponds to 

the Dunlap of Kirk. Strictly speaking, therefore, the name l)mlap , which was 

proposed earlier than Neva and originally embraced the formation which we now 

call Neva, should be revi ved and used instead of Neva. To do so was the . intention 
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of Condra, as revealed by him, but upon eonmunication with the u. s. Geological 
---------.. ,..-----. - ~-- ----- ._... - .... _~ _ ___, __ _ ...........__. 

~} ~LJ Condra and Busby, 1933, P• 8. 
____...._, ______________ ___,._....._ ... --------- ....._,,._,__,._ ._...._..~..----..--.-,------

su...---vey he was advised "that the name Neva should be continued because it had 

gained :general recognition"• Thus• he retained the name l~va and did not re-

\ 
instate the name Dunlap, but the Neva is applied by Condra and BUsby not in the 

strict original sense , but 1n the sense as later applied by Beede (1914) to southern 

Kansas and Oklahoma outc:'ops. which expands the application of the name to include 

some limestone beds directly above the original ~va (compare sections 1, 2, 3a, 

and 4 on Correlation Table I). At one time the write.:5 deemed it advisable to 

restrict the name Neva to its strict original sense and use it only for the two 

prominent limestone beds for which it was originally intended by Prosser and Bee~e. 

This, however, would not be practical, as the correlatiofr the Neva outcrops in 

Kansas and Nebraska shows (see Pl. _) that different beds of the Neva or 

Dunlap formation become hardest and most p~ominent in different parts of these 

states 

.._~ 30 feot# iiow I udiiiie iHim.e- etilil!i:cmJ u u ,R ue;ha,g ita &or=at,nu;-ti.r:aJ m,,"'9, .., 

Thus, the redefinition of the Neva limestone member, as proposed by Condra and 

Busby, is here accepted. 

~ition '¾la 9,§.iiriBUa.., \In tbe preQAi5:l:t U.H et' 'iA8 ~- i•e.a•t'his 
-----....._, 
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~ Beattie limestone - Cottonwood limestone 

c. s. 
(Named by/Prosser, 1895 ) 

Kan. 
1866, Fusulina l_imestone (No, 80), Swallow, G. c., Prel. Rept./Geol •. 

survey, P• 16. 

1895, Cottonwood limestone, Prosser, c. s., Geol. Soc. America, 

Bull., vol. 6, PP• 40, 44. ---- 1895, Prosser, c. s., Jour. 

Geol., vol. 3, P• 698. ---- 1891, Prosser, c. s., Kan. Univ. 

Quart., vol. 6, PP• 151-155, 161, 164-165, 168, 175. 

1897, Prosser, c. s., Jour. Geol., vol. 5, pp. 5-10. 

Be ede 
1895, R~axaax, a. w., Kan. Univ. Quart., vol. 7 1 pp. 231-233. 

1899, Keyes, c. R., Am. @e ol., vol. 23, PP• 310-311. 

1900 1 Keyes, C.R., Iowa Acad. s ci., Proc., vol. 7, P• 

95. ---- 1902, Beede, J. w., Kan. Univ. Sci. Bull., vol. 1 

(9), P• 181. 1903, Adams, G. r., u. s. Geol. survey, 

Bull. 211, p. 55. ---- 1904, Prosser, c. s., and Beede, J. 

w., u. s. Geol. s urvey, Geol. Atlas, Folio 109, pp. 2 and 6. 

1905, Beede, J. w., and Sellards, E. H., Am. Geologist, 

vol. 36, pp. 83-111. ---- 1908, Haworth, E., and Bennett, J., 

Kan. Univ. Geol. s urvey, vol. 9, P• 115. ---- 1917, MooDe, 

R. c., and Haynes, w. P., Kan. Geol. survey, Bull. 3, p. 111. 
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ctasses as member of the Council Grove formation.----

1920 , Moore, R. c., Kan. Geol. survey, Bull. 6, pt. 2, P• 55. 

Same. 1929, Bass, N. w., Kan. Geel. survey, Bull. 12, 

P• 59. ---- 1931, Condra, G. E., and Upp, J.E., Neb. Geol. 

. th~ Survey, (2), Bull. 

/h-VUl/f ~ 
1895, cottonwood formation 

3, pp. 697, 800. 

6, P• 15. 

(part), Prosser, c. s ., Jour. Geol., vol. 

Includes Cottonwood limestone and overlying 

~cottonwood shales (now called Florena shale).---- 1895, 

Prosser, c. s., Geol. Soc. America, Bull., vol. 6, P• 40. 

Same.---- 1896, Haworth, E., Kan. Univ. Geol. Survey, vol. l, 

P• 165. ---- 1897, Prosser, c. s., Jour. Geol., vol. 5, pp. 

5-10. ---- 1900, Beede, J. w., Kan. Univ. Quart., vol. 9, 

P• 193. ---- 1903, Smith, A• J., Kan. Acad. Sci., Trans., 

vol. 18, p. 102. 

1895-, Not Cottonw_ood shale, Prosser, c. s., Jour. Geol., vol. 3, PP• 

700-702, 800 and later authors. See under Florena shale. 

1896, +cottonwood Falls limestone, Haworth, E., Kan. Univ. Geol. 

Survey, vol. l, P• 164. ---- 1896, Hall, J. G., Kan. Univ. 

Geol. survey, vol. 1, PP• 105-106. ---- 1896, Knerr, E. B., 

Kan. Univ. Geol. Survey, vol. 1, p. 143. ---- 1900, Beede, 
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~ · G) Beattie limestone - Florena shale member 

c.s. and J. w. Beede 
(Named byjProsser, 1904) 

~ 

1895, cottonwood shale, Prosser, c. s ., Jour. Geol., vol. 3, PP• 700-

702, 800. ---- 1895, Prosser, c. s., Geol. Soc. Am., Bull., 

vol. 6, p. 39. 1896, Haworth, E., Kan. Univ. Geol. 

Survey, vol. 1, PP• 164-165. ---- 1897, Prosser, c. s., Jour. 

Geol., vol. 5, P• 7. ---- 1900, Beede, J. w., Kan. Univ. 

Quart., vol. 9, P• 194. 

1895, Cottonwood formation (part). See under Cottonwood limestone. 

1902, Garrison formation (part), Prosser, c. s.,, Jour. Geel., vol. 

10, P• 712. Include s beds between top of Alma (cottonwood) 

limestone and base of Wreford limestone. Contains Florena 

shale member (- 11 cottonwood shale") at base and Neosho shale 

member above.---- 1903, Adams, G. I., u. s. Geol. Survey, 

Bull. 211, P• 56. ---- 1904, Prosser, C• s., and Beede, 

J. w., u. s. Geol. survey, Geol. Atlas, Folio 109, pp. 2, 3 

and 6. ---- 1905, Beede, J. W., and Sellards, E. H., Am . 

Geol., vol. 36, p. 83. 1908, Haworth, E., and Bennett, 

J., Kan. Univ. Geol. survey, vol. 9, P• 117. ---- 1917, 

Moore, R. c., and Haynes, w. P., Kan. Geol. survey, Bull. 3, 
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P• 111. Garrison limestone and shale are member of Council 

Grove formation.---- 1920, Moore, R. c., Kan. Geol. _Survey, 

Bull. 6, pt. 2, P• 55. ---- 1929, Bass, N. w., Kan. Geol. 

Survey, Bull. 12, P• 62. 

1904, Florena s hale, Prosser, c. s., and Beede, J. w., u. s. Geol. 

survey, Geol. Atlas, Folio 109, p. 3. Name applied for shale 

formerly called Cottonwood shale, from 2 to 13 feet thick, 

very fossiliferous. Classed as lower member of Garrison 

formation. 1905, Beede, J. w., and Sellards, E. H., 

Am. Geol., vol. 36, P• 91. ---- 1917, Moore, R. c., and 

Haynes, w. P., Kan. Geol. Survey, Bull. 3, p. 111. ---- 1920, 

Moore, R. c •• Kan. Geol. survey, Bull. 6, pt. 2, p. 55. 

1927, Condra , G. E., Neb. Geol. survey, (2), Bull. 1, pp. 

230, 233-255, 237. ----- 1931, Condra, G. E•, and Upp, 

J.E., Neb. Geol. survey, (2), Bull. 6, p. 17. 

loca}JJ,y, Florena, Marshal l county, Kansas. 



✓ Beattie limestone - Morrill limestone member 

G.· E. 
(Named by/Condra, 1927) 

1895,_ Neosho formation (part), Prosser, c. s., Jour. Geol., vol. 

3, PP• 764-771. ---- 1896, Prosser, c. s., Kan. Univ. 

Quart., vol. 6, pp. 152-157, 164. ---- 1900, Beede, J. w., 

Kan. Univ. Quart., vol. 9, P• 195. ---- 1902, Prosser, 

c. s., Jour. Geol., vol. 10, P• 713. Classes the Neosho 

as member of Garrison formation; includes the beds below top 

of Florena shale to base of Wreford limestone.---- 1903, 

Smi~h, A. J., Kan. Acad. Sci., Trans., vol. 18, P• 102 (not 

Neosho limestone, P• 99). 1904, Prosser, c. s., and 

Beede, J. w., u. s. Geol. survey, Geol. Atlas, Folio 109, 

PP• 2, 3 and 6. ---- 1905, Beede, J. W., and Sellards, E. H., 

Am. Geol., vol. 36, PP• 83-111. 

1896, Neosho shales (part), Cragin, F. w., Colol Coll. Studies, vol. 

6, PP• 3, 7 • 

1902, Garrison form~~ (part). See under Florena shale. 

1327, Morrill limestone, Condra, G. E., Neb. Geol. survey, (2), Bull. 

,,..,, 

l, PP• 233, 234. ---- 1931, Condi/,' G. E., and Upp, J.E., 

J(,(I 1 ----- Neb. Geol. survey, (2), Bull. 6, p. 17. 
I h-U I' t _ .,, ~ 

-- Tvne localitv. near Morrill. Brown countv. Kansas 
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the surficial outcrop the overlying Easly shale is as thick and 

persistent shale as the Stearns, but in addition it contains an 

important bed of gypsum and is a very persistent red shale in 

the well cuttings to the west. 

The Hooser shale of the Bader formation is thinner than either 

the Stearns or the Easly shales. In the surficial outcrops in 

Kansas and Nebraska some beds · of indurated fossiliferous shale, 

mudstone and limestone are develeped near the middle of the Hooser 

so that in most exposures the Bader formation appears as a system 

of thin limestone beds interbedded with numerous and mostly cal-

caieous shale, the whole g roup somewhat resembling the Neva lime-

stone formation (in the present broad understanding of the Neva). 

In tJee well cuttings the Bader is usually recognized as a single 

limestone unit between the Easly shale above and the Stearns 

shale below. The thiclcness of the Bader is ~.o-u4. 20 to 24 feet. 

The Bader formation is sparingly fossiliferous, containing 

calcareous brachiopods, bryozoans, pelecypods and gastr~pods. rt -

' " \ / \ _ _ / - -- -
consists of the following members, named in upward order: Eiss 

lime s tone, Hooser shale, and Middleburg limestone. 
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✓~ 
Bader limestone - _!:o:;s:-14'!~!:.~ ~ber. 

/(<;, d 
(Named by~; Condra an i\ Upp, 1931) 

1895, Neosho formation (part). see under Morrill limestone. 

1902, Garrison formation (part). See under Florena shale. 

1927, Lower part "C" of the E8 sly Creek shale, Condra, G. E., Neb. 

Geol. survey, (2), Bull. l, P• 233. 

1931, Hooser shale, Condra, G. E., and Upp, J.E., Neb. Geol. 

Survey, (2), Bull. 6 1 P• 20. 
/}f,,,frJ),t 

Type l~ca_l~t~, Hooser, Cowley county, Kansas. 

The Hooser shale was named by Condra and Upp after Hooser, 

Cowdey county, Kansas, the type locality being "Highway cut and 

ravine just east of Hooser". An explanation follows: 11 This is 

the lower. unit of the Easly creek shale as defined by Condra in 

1927 when the Easly Creek was erected to include the section between 

the Eiss limestone and the 'Sabetha' (Crouse) limestone. It is 

now recognized that this part of the general section represents 

three members, for which the names Hooser shale and Middleburg 

limestone are applied to the lower and middle ones and the name 
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BiEelow limestone formation 

e 
(~Sea- ~«»Scie<&'k~ in this report) 

1895, Neosho formation (part). See under Morrill limestone. 

'~ 2, 

/ Named 

Garrison formation (part). See under Florena shale. 

after Bigelow, Marshall county, Kansas. 

I 
B-l api ~ -ar..aha-l,-l.. ooun-ty, Kans 

~ localitl, l mile north of Blue Rapids, Marshall county, or 8 

miles west, 4½ miles north of Bigelow. 

The Bigelow formation is composed of the Crouse limestone, 

the Blue Rapid s shale, end the Funston limestone. • The formation 

~'_) thus defined comprises all limestones between the important 

Speiser shale above and the Easly shale below. The Blue Rapids 

shale contains only a few narrow red bands at the outcrop and is 

not recggnized in well cuttings to the we s t, where the Crouse and 

the Funston make a single limestone unit. 

Calcareous brachiopods and mollusks are sparingly dis-

tributed in the Bigelow formation. The thickness of the formation 

varies from 34 to 50 feet. 
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Bigelow limestone - .£rouse 
~ 

I(,('. 
(Named by Heald, 1916) ,. 

/()K 

-~· 
~ 

t: t mo..--l-tan · 

1895, Beds Nos. 12 and 13, Prosser, c. s., Jour. Geol., vol. 3, P• 765. 

1895, Neosho formation (part). See under Morrill limestone. 

1902, Garri s on formation (part). See under Florena shale. 

1916, Crouse limestone, Heald, K. c., u. s. Geol. survey, Bull. 641-B, 

P• 22. The name is introduced tor the upper bed of the 

Crouse in its present meaning.---- 1927, Clark, G. c., and 

Cooper, G. L., Okla. Geol. survey, Bull. 40 H, PP• 71-74. 

1929, Bass, N. w., Kan. Geol. survey, Bull. 12, p. 66. 

The name is used in a broader sense than originally proposed 

by Heald and includes shale and limestone bed~ from below. 

1927, Sabetha limestone, Condra, G. E., Neb. Geol. survey, (2), 

Bull. 1, P• 232. The name is applied to a set of beds, the 

uppermost of which corresponds to the Crouse of Heald. 

1931, Crouse limestone (redefined), Condra, G. E., and Upp, J. E., 

Neb. Geol. Survey, (2), Bull. 6, P• 21. The application of 

the name in the broader sense as used by Bass is accepted and 

the Crouse is accordingly redefined and substituted 

Sabetha limestone. - -• 
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✓ 6) Wreford limestone formation 

jNamed by Robert Hay, 1893 

1859, Bed No. 18, Meek, F. B., and Hayden, F• v., Acad. Nat. Sci., 

Philadelphia, Proc., vol. 9, P• 17. 

1866, Beds Nos. 58 to 62 1 including 4th and 5th cherty limestones, 

swallow, G. c~, Prel. Rept. Kan. Geol. survey, p. 14. 

~~ 
1891, Wreford limestone,AHay, Robert, Kan. s tate Bd. Agric., 7th 

. 1 
Bien. Rept., pt. 2, P• 91• Called this Walford limestone 

(typographical error). 1893, Hay, Robert, Kan. s tate 

Bd. Agric., 8th Bien. Rept., pt. 2, p. 104. ---- 1896 (Lower 

Flint beds), Hay, Robert, u. s . Geol. s urvey, Bull. 137, p. 

17. ---- 1902, Prosser, c. s ., Jour. Geol., vol. 10, p~ 713. 

1903, Adams, G. I., u. s . Geol. survey, Bull. 211, p. 

56. -~-- 1904, Kirk, C. T., Okla. Dept. Geol. and Nat. Hist., 

?' 3d Bien. Rept., P• • ---- 1904, Prosser, c. s., and 

Beede, J. w., u. s. Geol. Survey, Geol. Atlas, Folio 109, 

PP• 3 and 6. ---- 1905, Beede, J. W., and Sellards, E. H., 

Am. Geol., vol. 36, P• 83. ---- 1908, Haworth, E., and 

Bennett, J., Kan. Univ. Geol. Survey, vol. 9, p. 117. ----
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1917, Moore, R. c., and Haynes, w. P.~ Kan. Geol. Survey, 

Bull. 3, P• 112. ---- 1920, Moore, R. c., Kan. Geel. survey, 

Bull. 6, pt. 2, P• 58. ---- 1927, Condr.a, G. E., Neb. Geol. 

Survey, (2), Bull. 1, P• 232. ---- 1929, Bass, N. w., Kan. 

Geol. Survey, Bull. 12, p. 70. 1931, Condra, G. E., and 

Upp, J.E., Neb. Geol. Survey, (2), Bull. 6, P• 31. 

1895,T Strong flint, Prosser, c. s., Jour. Geol •• vol. 3, pp. 772, 773, 

799. Beds Nos. l to 4 only are included in the Wreford as 

accepted in this report.---- 1897, Prosser, c. s ., Kan. 

Univ. Quart. 1 vol. 6, pp. 153-155, 165. ---- 1900, Beede, 

J. w., Kan. Univ. Quart., vol. 9, p. 198. 

1895, First flint bed above the Manhattan stone, Prosser, c. s ., 

Geol. s oc. Am., Bull •• vol. 6, p. 47. 

1897, ~strong limestone, Prosser, c. s., Kan. Univ. Quart., vol. 6, 

PP• 153, 161, 163 , 165, 167, 168, 170. 

Type locality, Wreford, Geary county, Kans as. --
The Wreford limestone formation was named by Robert Hay aftEr 

Wreford, Geary · county, Kans as. The t ype locality is the old 

quarries at Wreford (T. 12 s •. R. 5 E.) where "it is now poorly 
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✓ 6) wzmore shale formation 
I ,.. 

(r, . 'l . 
(Named by , Condra an6 fPP, 1931) 

1859, Bed No. 17, Meek• F. B., and Hayden. F. V., Acad. Nat. Sci. 

Philadelphia, Proc., vol. 9, P• 17. 

1902, Matfield shales (part), Pros ser, c. s., Jour. Geol., vol. 10, 

P• 714, applied to shale between Wreford limestone and 

Florence flint.---- 1903, Adams, G. I., u. s. Geol. survey, 

Bull. 211, P• 57. ----1904, Prosser, c. s ., and Beede, J . . w., 

u. s. Geol. Survey, Geol. Atlas, Folio 109, pp. 3 and 6. 

---- 1908, Haworth, E., and Bennett, J., Kan. Univ. Geol. 

survey, vol. 9, p. 118. ---- 1917, Moore, R. c., and Haynes, 

w. P., Kan. Geol. Survey, Bull. 3, p. 112. ---- 1920, Moore, 

R. c., Kan. Geol. Survey, Bull. 6, pt. 2, P• 60. 1929, 

Bass, N. w., Kan. Geol. Survey, Bull. 12, P• 73. •.a1tra111e 

1905, Matfield formation (part), Beede, J. w., and Sellards, E. H., 

Am. Geol., vol. 36, PP• 83-111. 

1931, Wymore shale, Condra, G. E., and Upp, J. E., Neb. Geol. Survey, 

(2), Bull. 6, P• 37. 

~ locality, Wymore, Gage county, Nebraska. 
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(_-€) Barnes ton limestone - Florence limes tone member P. ,I,,.£. 4~}, 
I t c •~ - J 

(> . 
"(Named by ,_Prosser, 1895 

1858, Bed No. 14 of Kansas river vallyy section, Meek, F. B., and 

Hayden, F• v., Acad. Nat. sci. Philadelphia, Proc., vol. 9, 

P• 17. 

1866, Bed No. 54 or "third cherty limestone", Swallow·, G. c., Prel. 

Rept. Kan. Geol. Survey, p. 14. 

1891, No. 9 of Fort Riley Mil• Res. section, Hay, Robert, 7th Bien. 

Rept., Kan. state Bd. Agric., vol. 12, pt. 1, p. 94. 

1893, Hay, Robert, 8th Bien. Rept., Kan. s tate Bd. Agric., 

vol. 13, pt. 2, p. 104. 

1895, se cond flint bed, Pros ser, c. s., Geol. Soc. Am., Bull., vol. 

6, P• 48. 

1895, Florence flint, Prosser, c. s., Jour. Geol., vol. 3 1 P• 772, 

also 773 and 798. ---- 1896, Haworth, E., Kan. Univ. Geel. 

survey, vol. 1, PP• 187, 189. ---- 1897, Prosser, c. s ., 

Kan. Univ. Quart., vol. 6, pj. 157. ---- 1900, Beede, J. w., 

Kan. Univ. Quart., vol. 9, P• 199. ---- 1902, Prosser, c. s ., 

Jour. Geol., vol. 10 ,, p. 7/7 . 1903, Adams, G. r., u. s. 

Geol. Survey, Bull. 211, P• 58. ---- 1904, Prosser, c. s ., 



... v"' _{I 

and Beede, J. w., u. s. Geol. Survey, Geol. Atlas, Folio 

109 1 PP• 4 and 6. ---- 1905, Beede, J. w., and Sellards, 

E. H., Am. Geologist, vol. 36, PP• 83-111. ---- 1908, Haworth, 

E., and Bennett, J., Kan. Univ. Geol. Survey, vol. 9, P• 119. 

---- 1917, Moore, R. c., and Haynes, w. P., Kan. Geol. survey, 

Bull. 3, p. 113. ---- 1920i Moore, R. c., Kan. Geol. Survey, 

Bull. 6, pt. 2, P• 60. ---- 1921, Fath, A. E., Kan. Geol. 

Survey, Bull. 7, P• 47. ---- 1929, Bass, N. w., Kan. Geol. 

Survey, Bull. 12, P• 76. ---- 1931 1 Condra, G. E., and Upp, 

J.E., Neb. Geol. Survey, (2), Bull. 6, P• 42. 

1895, Not Florence limestone, Prosser, c. s., Jour. Geol., vol. 3, 

p. 773. ---- 1897, Prosser, c. s., Kan. Univ. Quart., vol. 

6, pp.158, 171. 

1896, Upper flint beds (Bed No. 9), Hay, Robert, u. s. Geol. s urvey, 

Bull. 137, P• 17. 

/43¥. :;:e~~ ~~~ ~ 
-------- ~-~ ~I.Rf~ 
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✓ {I) Barneston limestone - Oketo shale member 

(Named ~-'±".a.a- in this report) 

1859, Bed No. 13, Meek, F. B., and Hay den, F. V., Acad. Nat. Sci. 

Philadelphia, Proc., vol. 9, P• 17. 

1866, Bed No. 55 and upper part of No. 54, Swallow, G. c., Prel. 

Rept., Kan. Geel. Survey, p. 14. 

1891, Bed No. 10, Hay, Robert, 7th Bien. Rept., Kan. St. Bd. Ag ric., 

vol. 12, pt. 1, P• 94. ---- 1893, Hay, Robert, 8th Bien. 

Rept., Kan. St. Bd. Agric., vol. 13, pt. 2, P• 104. 

1896, Hay, Robert, u. s. Geol1 s urvey, Bull. 137, p. 17. 

1895; Bed No. 15 of Morris c~up.~ty section, Prosser, c. s ., Jour. 

Geol., vol. 3, P• 773. 

1900, Beds Nos. 7 1 8 and 9, Beede, J. w., Kan. univ. Quart., vol. 
I / • 

~>~-~rr 9, PP• 200-20 1. ~ 
/-1/'3'1 Ouv-v rl.t. ... ,. m~/4/J . ~i,..u( 

,,J < -

The Oketo shale is named after Oketo, Marshall county, 

Kansas, where t h e s hale membe r is exposed in the bluffs of Big Blue 

river at the railroad depot. The section at this locality was me a sured 

7 
by Beede, whose beds Nos. 7, 8 and 9 are considered by the write rs to 

;1-~Beede, 1900 , PP• 200-201. 



....... 

✓• (i) Barneston li~m~es~~Olt~ - Fort Riley limestone me mber 

(Named by swallow, 1866) 

1858, Bed No. 12, Meek, F. B., and Hayden, F . v., Acad. Nat. Sci. 

Philadelphia, Proc., vol. 11, P• 17. 

1866, Fort Riley limestone (Bed No. 52), swallow, G. c., Prel. Rept., 
/ 

Kan. Geol. Survey , P• 14 

1891, Fort Riley main ledge (Bed No. 11), Hay, Robert, 7th Bien. Rept., 

Kan. St. Bd. Agric., vol. 12, pt. l, P• 94. ---- 1893, Hay, 

Robert, 8th Bien. Rept., Kan. s t. Bd. Agric., vol. 13, pt. 

2, p. 104. ---- 1896, Hay, Robert, u. s. Geol. Survey; Bull. 

137, p. 17. 

1895, Florence lime s t one (part), Prosser, c. s., Jour. Geol., vol. 3, 

P• 773. ---- 1897, Pros ser, c. s., Kan. Univ. Quart., vol. 

6, PP• 158, 171. 

1895, "Fort Riley or Florence lime s tone" (part), Prosser, c. s., 

Jour. Geol., vol. 3, P• 798. 

1902, Fort Riley limestone (part), Prosser, C. s ., Jour. Geol., vol. 

10, p. 714. Revised application of name as used by Swallow 

to include thinner-bedded lime s tones both below (down to 

the Florence flint• s wallow• s 54) and above (up to base 
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~ 
fopmatie&-

(Named by Condra and ,. Upp, 1931) 

1902, Doyle shales (part), Prosser, c. s., Jour. Geol., vol. 10 1 

P• 715. Name applied to shale between top of Fort Riley 

limestone and base of Winfield formation.---- 1903, Adams, 

G. I., u. s . Geol. survey, Bull. 211, p·. 59. ---- 1904, 

Prosser, c. s., e.nd Beede, J. w., u. s. Geol. Survey, 

Geol. Atlas, Folio 109, pp. 4 and 6. ---- 1908, Haworth, 

E., and Bennett, J., Kan. Univ. Geol. survey, vol. 9, p. 120. 

---- 1917, Moore, R. c., and Haynes, W. P., Kan. Geol. 

survey, Bull. 3, p. 113_..---. Moore, R. C. • 

Kan. Geol. Survey, Bull. 6, pt. 2, p. 60. ---- 1929, Bass, 

N. W., Kan_. Geol. Survey, Bull. 12, P• 83. 

G. E., 
1931, liolmesville shale, Condra/and Upp, J.E., Neb. Geol. survey, 

/ .., 

(2), Bull. 6, P• 43. 

Type locality, Holmesville, Gage county, Nebraska. 

The Holmesville shale was named by Condra and Upp after Holmes-

ville, Gage county, Nebraska, the t y pe locality being l ½ miles 

we s t and one-half mile north of· Holmesville. At the type locality 



"the member is composed from the base upward of about 7 feet of 

gray shale, 1 foot of blocky limestone and 10 or 11 feet of gray, 

red and gray, argillaceous shale, the · combined thickness being about 

~ $' 
19 feet 11 • Nothing is said about the limi~ation of the shale at this 

§:> 4lV Condra and Upp, 1931, P• 43. 

locality either by the Fort Riley limestone below or by the Towanda 

limestone above and no description of these two limestone members .,. 

from exposures in Nebraska is given at all in the report. 

The writers apply the name Holmesville to the interval between 

the Fort Riley limestone member in a restricted sense below and the 

Towanda limestone formation above. The Holmesville shale thus de-

fined consists· largely of calcareous shale, mud stone and soft lime-

stone with some soft green and red shale in the upper part. Fossils 

have been found only in the basal part of the formation where mostly 

poorly preserved pelecypods (Backewelia) and rarely Orbiculoidea 

have been collected. 

The Holmesville shale is elevated from the rank of member to 

formation because it is a thick and persistent shale between the 

Barneston limestone formation below and the Towanda limestone formation 
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above. The Holmesville is recognized as distinct shale in the well 

cuttings for some distance to the west. 

The thickness of the Holmesville varies from 20 to 35 feet. 

Juding from the figures as given by Condra and Upp for the thick-

nesses of the shale in central Kansas, the Holmesville as accepted 

here is perhaps precisely the same shale formation as originally 

understood by these authors. 
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V Winfield limestone formation 

(Named by Prosser, 1897) 

1866, Beds Nos. 40-44 1 from 1st to 2d chert limestones, swallow, G. 

c., Prel. Rept., Kan. Geol. Survey, p. 13. 

1895, 11 Marion flint and concretionary limestone" (not Marion _formation), 

Prosser, c. s., Jour. Geol., vol. 3, PP• 772, also 773, 783 

and 797. 

1897, Winfield concretionary limestone, Prosser, c. s., Kan. Univ. 

Geel. Survey, vol. 2, p. 64. ---- 1901, Gou~d, c. N., Kan. 

Acad. Sci., Trans., vol. 17, PP• 179-181. 

1897, Winfield limestone, Prosser, c. s., Kan. Univ. Quart., vol. 6, 

PP• 158, 159, 171, 172, 174. 1902, Prosser, c. s ., Jour. 

Geol., vol. 10, p. 715. About 25 feet of cherty lime s tone 

and shale, above Doyle shale and below Marion formation. ---

1904, Prosser, c. s., and Beede, J. w., u. s . Geol. survey, 

Geol. Atlas, Folio 109 1 PP• 4 and 6. ---- 1908, Haworth, E., 

and Bennett, J., Kan. Univ. Geol. survey, vol. 9, p. 120, 

1909, Beede, J. w., Kan. Acad. Sci., Proc., vol. 22, P• 

250. ---- 1917, Moore, R. c., and Haynes, w. P., Kan. Geel. 

Survey, Bull. 3, p. 113. ---- 1920, Mo ore, R. c., Kan. Geol. 
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The following discussion of the problem of classification ot the Luta 

limestone by Condra and Upp presents somewhat similar arguments in favor ot adding 

the Iuta to the Winfield formation: 

"Whether the Luta should be correlated with the Winfield or with the Marion 

has not been determined to the :f'ull satisfaction of all g-eologists concerned, nor 

is it agreed that the member is not a zone of the Cresswell limestone. It seems, 

however, that it was developed in the cycle which produced the Cresswell, in which 

the deposition changed f:t'om lime to Ume and shale, becoming more shaly at the top 

as a transition to the lower zone ot the Odell. Also, it appears that the faunal 

~11 
content As not markedly different from that of the Winfield formation." 

-------------~---------·----.... ------------........ 

51.J Condra and Upp, 1931, P• 58. 

---------------------·-----·----------------------- ------------
The Winfield is composed of limestones and calcareous shale, the limestones 

carrying some flint in continuous bands in the Stovall and as scattered nodules 

in the Cresswell. The fauna throughout the Winfield, except in the upper part 

ot the Luta, consists essentia.l;.ly of' calcareous brachiopods (Derbya, Composita, 

P1ctyoclostus, gpoprodu9tll!) with almost invariable addition of strong pelecypo1 

element/ (AllorismaL Pinna, !&alina and others). Echinoid spines and 11 collar 

buttons11 and crinoid joints are very common throughout the Winfield. With the 

exception of its base, where brachiopods are common, the Ill.ta contains pelecYPods 

and gastropods and also corneous brachiopods (,Lin@la, Orb1culo1dea) near 1 ts top. 

The thickness of the Winfield varies from 21 to 31 feet. 
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Winfield limestone - ~ limestone member 

(Named by Beede, 1909) 

1895, Marion formation (part), Prosser, c. s., Jour. Geol., vol. 3, 

PP• 786-789. ---- 1896, Prosser, c. s., Kan. Univ. Quart., 

vol. 6, PP• 157-158, 174. ---- 1897, Pros ser, c. s., Kan. 

Univ. Geol. Survey, vol. 2, pp. 64-65. 1900, Beede, J. 

w., Kan. Univ. Quart., vol. 9, p. 202. ---- 1901, Gould, c. 

N., Kan. Acad. Soi., Trans., vol. 17, pp. 179-18t. ---- 1902, 

Prosser, c. s., Jour. Geoa., vol. 10, p. 716. ---- 1903, 

Adams, G. I., u. s . Geol. Survey, Bull. 211, P• 60. ---- 1904, 

Prosser, c. s., and Beede, J. w., u. s. Geol. Survey, Geol. 

Atlas, Folio 109, PP• 4 and 6. ---- 1908, Haworth, E., and 

Bennett, J., Kan. Univ. Geol. Survey, vol. 9, p. 121. ----

1917, Moore, R. c., and Haynes, w. p., Kan. Geol. survey, 

Bull. 3, p. 114. ---- 1920, Moore, R. c., Kan. Geol. survey, 

Bull. 6, pt. 2, P• 61. 

1908, Marion beds (part), Wooster, L. c., Kan. Acad. Sci., Trans., 

vol. 19, pp. 118-121. 
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1909, Marion stage (part), Beede, J. w., Kan. Acad. Sci., Trans., 

vol. 22, PP• 248-256. 

1909, Luta limestone, Beede, J. w., Kan. Acad. Sc1 ., Trans., vol. 22, 

p. 251. ---- 1917, Moore, R. c., and Haynes, w. P., Kan. 

Geol. Survey , Bull. 3, p. 114. Glassel as a member of the 

Marion formation. 1920, Moore, R. c., Kan. Geol. survey, 

Bull. 6, pt. 2, P• 62. ---- 1929, Bass, N. w., Kan. Geol. 

survey, Bull. 12, p. 93. 1929, Boos, M. F., Jour. 

Paleontology, vol. 3, P• 241. ---- 1931, Condra, G. E., 
/ 

and Upp, J. E., Neb~ Geo 1. Survey, t2), Bull. 6, p. 57. ~,t.. 

Type locality, Luta brook, near Marion, Marion county, Kansas. 

The Luta limestone was named by Beede after Luta brook, which 

is north of Marion, Marion county, Kansas , the type locality being 

11 crusher quarry about 5 miles northeast of Marion, on the Chicago, 

Rock Island and Pacific Railroad". Here the Luta is a 11 more or 

less cellular, soft, gray stone 30 feet in thickness, with siliceous 

and other geodes scattered through it, and layers of more or less 

$ ~ 
abundant chert concretions 11

• 

>"1~ Beede, 1909, P• 251 • 



Condra and Upp apparently redefine the Luta as a much smaller 

limestone unit than the 30 feet thick Luta of Beede. They state 

that they found "the thickness of the member at its type locality 

not to be as great as given by Dr. Beede" and they consider that 

11 the Luta has a thickness of 7 feet or more in central and southern 
S8 
~ 

Kansas, reaching a thickness of 18 feet or more at a few places." 

$I !!Tcondra and Upp, 1931, p. 58. 

According to these authors the contact of the Luta 11 wi th the Cress-

well limestone is quite even, marked by a change from massive to 

earthy limestone and at places by the presence of many echinoid 

spines in the limestone below and their absence or near absence in 

the Luta. To the south, however, near VVinfield and Arkansas City, 
('I/ 
_,I/ 

the Luta becomes quite fossiliferous in its lower part. This 

>-1 ~ Idem, P• 57. 

redefinition of Luta is accepted in this report. 

The Luta is the uppermost limestone member of the Winfield. It 

is usually comparatively soft and flaggy limestone, occasionally 

fossiliferous. The fauna is mostly molluscan, but brachiopods are 

also present. The total absence (or rarity, in the south) of 

echinoid remains helps to differentiate it from the Cresswell lime­

~tone below. The thickness of the Luta varies from 2 to 25 feet. 
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Sumner G~ 

(Named by, Cragin, 1896) 

1896, Sumner division, Cragin, F. w., Colo. Coll. s tudies, vol. 6, 

P• 9. Includes beds from top of Winfield limestone to top 

of Wellington shale. 

1902, Sumner stage, Prosser, c. s ., Jour. Geol., vol. 10, p. 716. 

1908, Haworth, E., and Bennett, J., Kan. Univ. Geol. 

Survey, vol. 9, opposite p. 77. 

1929, Sumner group, Bass, N. w., Kan. Geol. survey, Bull. 12, p. 93. 

---- 1931 1 Condra, G. E., and Upp, J.E., Neb. Geol. 

----
Survey, V2), Bull. 6, p. 54. 

Type locality, Sumner county, Kansas. 

The Sumner group was named by Cragin from Sumner county, 

Kans as, which is t he type locality of the group. The sumner group 

include s the s ame formations as ori binally defined by Cragin, from 

~ 
the Winfield limestone forma t ion (but not including itTbelow_ to 

~~Also not including Luta which is added in this report to the 

Winfield. 

the great series of red beds, the Ciamaron, above. 



The lower part of the Sumner up to and including the Carlton 

limestone (new name) is composed of soft lime s tones to mudstones 

interbedded with gray, green and red shale and a few gypsum beds near 

the top. Next comes a part t hat consists exclusively of shale 

interbedded with thick beds of gypsum, which is capped by Banner 

(Elmo) limestone. This limestone is about at the horizon of 

the salt beds of Kansas. Judging from the deep well correlations, 

the thickness of the Sumner in central Kansas is about 700 to 

750 feet. 



.&.Ut 

Pearl shale f'ormati9n~ (redefined) 

(Named oy Beede, 1909) 

1909, Pearl shales (part), Beede, J. w., Kan. Acad. Sci., Trans., 

vol. 22, P• 255. ---- 1931, (part), Condra, G. E., and Upp, 

---­J. E., Neb. Geol. Survey , (2), Bull. 6, p. 63. , 

Type ~_2__ality, ~Pearl station, Dickinson county, Kansas. 

The Pearl shale was named by Beede after Pearl station on 

the Chicago-Rock Island Railroad, in Dickinson county, Kansas, the 

vicinities of Pearl being its type locality. It is proposed to 

restrict the name Pearl to the shale between the Herington lime-

stone of the Nolans formation below and the Hollenberg limestone 

above. The Pearl is, furthermore, elevated from the rank of member 

to formation, because this shale invariably contains thick red 

beds in the outcrops and is recognized as a persistent and dis-

tinct, mostly red shale in well cuttings to the west . 

In the outcrops the Pearl shale is usually made of bluis1.i.-

gray to greenish shale, generally somewhat calcareous and contain-

ing thick maroon bands in its middle part. There are some gypsum 



168 

• 

layers in the shale, which are usually leached out at the outcrop:,. 

Secondary infiltration of calcite .in the form of numerous vein-

lets and 11 box-work 11 is infrequently observed. The thickness 

of the Pearl is normally a bout 40 feet. 



Done~al limestone formation 

in this report) 

1895, Marion formation (part). See under Luta limestone. 

If 3 ~> J-u..Pr&d'~ ~ ,~t-W-' ~; ...... ~ 
Type locality,, Donegal, Dickinson county, Kansas. 

~ 

The Donegal is the uppermost limestone formation in the Big 

Blue that contains marine faunas. Above the Donegal a considerable 

thickness of shale (the Bonaccord) is developed. The Donegal 

limestone seems to be less consolidated in southern Kansas, 

where it has not been recognized as yet in surficial outcrops. 

The thickness of the Donegal varies from 17 to 30 feet. 

The Donegal consists of the following members, named in 

downward order: the Strickler limestone, the Newbern shale, and 

the Hollenberg limestone. 



J. IV 

Donegal limestone - Hollenberg limestone member 

6 C' ./. f"', 
(Named by 'condra and Upp, 1931) 

1895, Marion formation (part). See under Luta limestone. 

1931, Hollenberg I&mestone, Condra, G. E., and Upp, J.E., Neb. 

Geol. Survey, (2), Bull. 6, P• 64. 

'.!lE.!_locality, Hollenberg, Washington county, Kansas. 

The Hollenberg limestone is the lower member of the Donegal 

formation. This is a flaggy limestone, which is usually made of 

coquinoid layers. The fossils are submicroscopic and consist of 

foraminifera (exclusive of fusulinid s ), ostracodes and small 

gastropods. 

The thickness of the Hollenberg varies from 2 to 7 feet. 
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D6ne~al limestone - Newbern shale member 

1895, Marion formation (part). See under Luta limestone. 

/f~~ ~ .. e 4¼ c~~ -,4-?:M--~ - - - <~r;'.$1 
'- ~ 

Type locality, near Newbern Township, Dickins on colin.ty, Kansas. 

The Newbern shale is the middle member of the Donegal 

formation. It consists of shale, somewhat sandy and micaceous 

and possibly contains some gypsum layers. It is fro m 13 to 28 

feet t hick. 



~ I ,;, 

__ _ ickler 
Donegal limestone - -Gaf?ieft limestone member 

9!f a.lL~ias in this report) 

1895, Marion formation (part). See under Luta limestone. 

1931, Unnamed "limestone 18 to 20 feet above the Hollenberg", 

Condra, G. E._, and Upp, J. E., Neb. Geol. Survey, (2), 

Bull. 6, P• 63. 
/f8 3/ Sv4, ·1 J:.Le 1... ...e,·.k.e.i::~ ,-A.~- 4 ... ,; 

• ,/ • East of Striclcler( Saline county) 
/♦- ✓ ,._ ~® 

Type locality,/~, Dickinson county, Kansas. 

The Strickler limestone is the upper member of t he Done gal 

formation. This is a slabby unfossil i ferous lime s tone, which 

in northern Kansas bui l ds a distinct bench, e s pecial l y when being 

reinforced by depos ition of se condary calcite (in Dickinson 

vounty). Ordinarily the l imestone i s 1 to 2 fe e t thick. 



Wellington shale formation 

'1 t..', 

(Named by Cragin, 1896) 

1896, wellington shales, Cragin, F. w., Colo. Coll. Studies, vol. 6, 

p. 16. Name applied to shale 250 to 450 feet thick, pre-

dominantly gray, occurring above Geuda salt measures (which 

includes salt beds) and below Cimarron red beds.---- 1902, 

r r: 

Prosser, C. s., Jour. Geel., vol. 10, P• 718. Applied to shale 

above Marion formation and below Cimarron red beds.---- 1903, 

Adams, G. I .• , u. s, Geel. survey, Bull. 211, P• 60. ---- 1905, 

Wooster, L. c., Kan. Acad. sci., Trans., vol. 19, PP• 118-

121, ---- 1917y Moore, R. c., and Haynes, w. P., Kan. Geol. 

survey, Bull. 3, P• 115, Applied in the sense as accepted 

by Prosser.---- 1920, Moore, R. c., Kan. Geol. survey, 

Bull. 6, pt. 2, P• 63. ~:·J4;L-{[J - I 

1901, Wellington formation, Gould, c. N., Kan. Acad. Sci., Trans., 

vol. 17, pp. 179-181. ---- 1929, Bass, N. w., Kan. Geel. 

Survey, Bull. 12, p. 99 9 Application extended ~o include 

beds down to top of Herington limestone in southern 

Kansas. 
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The wellington shale is a thick formation between the 

uppermost marine limestone formation of the Sumner group, the 

Donegal, below and the red beds of the Cimmaron group above. 

The Wellington is composed of grJlY to greenish shale with a few 

thin red bands, some gypsum b~ds and the principal salt deposits 

of Kansas, the Geuda salt beds. 

The thickness of the wellington formation estimated in 

underground of central Kansas is about 700-750 feet. In northern 

'ti 
Kansas it contains/ prominent nonmarine Carlton (Elmo) limestone 

~ ty:LJ.~ 
member, which separates the ~ eiw,,.g~ shale member below from 

the upper (unnamed) part of the Wellington above. 



Wellington formation - shale member 

:waRiea ,oy: ~c .. ~l?i:&, in this report) 
I 7.3 ~ /$v ~✓i-~~~~ ~ ~ 

_r~ _,.: ~ ~~-U•- ~ :..<',?.~••-c-.) 
Type locality, Bonaeeord,s. Dickinson county, Kansas. - ------/\ r · 

The Bonaccord shale is the lower member of the Wellington 

formation. It is made of gray to dark-gray shale with only a 

few red and t hin red bands. In northern Kansas it contains 

several thick beds of gypsum and is about 235 fe e t thick. ~~ 
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Sumner grou 
Holling ton t'orr:at i on (ohiofly from eoro drills by 

nanto.l • \il Company, centra l Sumner County ) 
Gray, green and rod she.lo 
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eries or t h in li esto~es inter­
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Gr~y shale with , thin band of red an4 gypsum 
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oudo. salt 
Gray shalo with t hin li c Gstones 

Done~ limestone formation 
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Hollenbe r g limestone.member 

On the surface usually cecondary brownish 
to dirty-green crye t a l line rock 
("C r ystalline li~eston ett of oil geo­
logists) 
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