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aystem. Generalized sections or the groups and detailed 

croea-aectiona, with 1nd1Y1dual aectiona arranged from north 

to aouth along the atrike, were dratted and are presented in 

the appropriate place throughout the text. Over )00 fossil 

collectiona, includin& both limestone and shale aamplea, were 

made. HoweYer, aa the purpoae ot thia inYeatip.tion 1a 

atratigraphic in nature, nothing resembling an exhauatiYe 

paleontologic atudy waa made. The raunal lists given in the 
'·'- t' ( 

ti•xt represent only the more common genera. The detailed 

locations, lithologiea, and thickneaaea or the measured sec-

tions are to be found at the end or thie report. 
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QDERAL COISIDEiATIOliS 

Elk count,y ia located in aoutbeaatern lanaaa and is in 

the second tier of counties north or the lanaaa-Oklahoma 

boundary and in the fourth tier ot countiea west of the 

lCanaaa-Miaaouri boundary. The accompanied index map (Fig. 

l) ahowa the location or Elk county and the adjacent coun-

ties to which reference ia made in the report. Ilk county 

ia rectangular in shape. with a north-south dimension of 21 

miles and an eaat-weat dimension or )l mil••# eilbracing an 

area ot 6,1 aquare mil••• Elk county comprises town.ships or 

parta or townships 28 to )1 south in rangea 8 to 13 eaat. 

ilk county liea within the phyaiographic subdivisions 

known•• the Oaage Prairie and the Flint Hilla Upland. The 

latter aubdiviaion occupiea the extre111 western edge ot the 

county and consists or a aeriea of relatively high eact3.1'p-

menta. the eastern edge of which ia held up by the westerly 

dipping chert-bearing Foraker limestone. The remainder of the 

county lies within the Osage Prairie aubdiviaion. The ~po-

graphy of this subdivision conaiata mainly or a aeries or 

low. north-northeast trending cueata-like ridges, formed by 

the outcropping thin Pennsylvanian limestones. The interven-



FIG. I. OUTLINE MAP OF KANSAS SHOWING THE LOCATION OF ELK COUNTY 
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ing valley• are aoaewbat aa,-.etrical in croaa-•ection, their 

floor being defined by the dip elope of the gently dipping 

tor the aoat part, but being tenainated rather 

abruptly on tbeir western edge by the relatively ateep ahale 

elope underlying the next bigber lilautone. The outatancling 

topographic ot the Osage Prairie are tbe relatively 

high eacarpaenta formed by the thick Plattaaouth and lnine 

Creek l1••tonea and the rounded bill.a and rid&•• torMcl by 

the •••1•• aarulatonea 1n the lanwaka and Lawrence ebal••• 
The relief or Ilk county ia about ?SO reet, the lowest 

point in the county being the aurtace of the Elk River, 

aouthea1t of Oak Valley, which ia aomewbat leas than 850 

teat above aaa level. The. hi&h••t point in the county 

oocura 1n tb• northwestern corner, where the chert 
capped Flint Bills haft an elevation of slightly aore than 

1,600 feet. 

The two largeat atreaaa in Ilk county are the Ilk and 

Fall riYera, tributaries of tae Verclegria iiYer. The only 
extens1Ye allurtal depoaita are tountl in the valleys of the 

ilk and Fall r1 vera and alone Indian Creek. Tb• extent of 

the alluviwa ia lhown on the areal geologic 

map (Plate l). 



STRATIGRAPHIC SUMMARY 

The exposed rocka in Elk county belong to the upper part 

of the Pennsylvanian and the lower part ot the Permian 
Syateu. These rocks, which have a corabined thickn••• of 
about 1,600 feet, strike north - northeast acroaa the county 

and dip gently to the weat. The dip ia alight, being only 

about 30 to 40 feet per mile. The only exposed rock:a in 

the county which are not upper Paleozoic in age are the 
thin, scattered, high level chert gravels believed to be 

Pleistocene and the alluvial terraces and flood plain de-
poaita in the major stream valleys. A stratigraphic table 

of the outcropping Paleosoic rocka of Elk county ia given 

on page 27. 
The Pennsylvanian Syatem is represented by about 1,100 

feet of rocka belonging ~o the Ped•• group or the Miaaourian 

Seriea and to the Douglas, Shawaee, and Wabaunsee groups of 

the Virgiliaa Seri••• 

The Miaaourian Series cropa out in the ext.rem• aouth-

•••t•rn comer of tbe county and ia represented only by the 

expoaed upper part of the Weston abale. The Iatan liaeai.one, 
which overlie• the Weeton ahale and ia the top formation or 

the Pede• group in other parta or lanaaa, ia not present in 
Ilk county. 



The Virgilian Seriea in Elk county ia about 1,050 teet 

thick and the outcropping rock• oTer the great 

majority ot the area of the county. The base of the Yir-

8 

gilian Series, which is by definition~ the diacontormity 

occurring between the Stanton limestone and the Stranger 

tormation, is not strikingly pronounced in Ilk county. Thia 

diacontormity, which is drawn at the baae of the channel-

filling Tonganoxie sandatone, ia obacure, because the Tonganoxie 

sandatone thins to lea• than 2 feet in southeastern Elk county 

and ia locally absent in the area just to the south. Thia 

1:linning and local absence of the Tonganoxie sandstone is 

probably the result of a thinning of sandstone deposition 

over the diYi.dea between the channels cut into the underlying 

Weston shale. Although the baae of the Tonganoxie sandaton• 

is not exposed northward from T. 31 s., the member ia known 

to·aicken considerably to the north, where it ia presumed to 

be a channel-tilling deposit. Similar thickening ia reported 

to occur locally in Chautauqua county to the south. 

Similarly, the upper boundary or the Virgilian Serie• 

(also the top or the Pennsylvanian System) 1• detined aa the 

diaconformity at the baae or the channel-filling Indian Cave 

sandstone mea~•r or the Towle shale. In ilk county, the bed.a 

imaediately above and below the BrownTille limeetone appear 

to be conformable, with the only auggeetion of a diacon-

foraity 1-ediatel7 above the Brownville limaatone -eing a 

aligh~diacolored zone in the lower part of the Towle shale. 
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However, lowsr in the section, within the French Creek ahale, 

a locally prominent channel-tilling aandatone occurs. Else-

where in lanaaa, channel-tilling aandatonea have been reported 

in the Pony Creek shale, in a stratigraphic poeition which 

ia intermediate between the Indian Cave sandstone and the 

sandstone in the French Creek shale. It would appear from 

thia, that the upper Pennsylvanian, as now defined, waa a 

time of local unrest during which channels were cut at several 

different stratigraphic positions in the upper Pennaylvanian 

rocks of Kansas. The upper Virgilian boundary is drawn at 

the top of the Brownville limestone, the persistent formation 

which underlies the Towle shale. 

Rocks or the Douglas group in Elk county are between 225 

and 250 feet thick. They crop out along the eastern edge 

or the county, and the entire outcrop belt of the group is 

present only in the southeastern corner of the county. The 

Stranger formation, the lower formation or the group, is 

charac~erized by lateral variations in thickneae and lithology 

which make correlation from outcrop to outcrop somewhat 

difficult. Lithologically, the only persistent member is 

the Haskell limestone : a thin, maasi ve, algal bearing lime-
s to11e. 

The lowest aember, the Tonganoxie aandatone, thins 

southward across Elk county and ia locally miaaing in the 

area imaediately aouth or the county. The Westphalia 11.Bl•-

stone ia also locally abaent, being found only in the north-
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east.em corner ot Elk.county and in the northeaatern comer • 
or Chautauqua county. In an excellent upoaur• of the lower 

part of t,be Douglas group in aoutheaatern Elk county. the 

Westphalia liaeatone ia missing. From t.he exposure• ot the 

Weatphalia liaeatone in this area, it seem.a that the follow-

ing generalisation can be made; where the underlying Tong-

anoxie aandatone is thickest, and presumably represents a 

channel-tilling deposit, the Westphalia limeatone is preaent. 

Thia auggesta that the marine invaaion responsible for th• 

deposition of the Westphalia limestone was relatively aballow 

and that t.he occurrence of the member, aa seen on the outcrop 

in •lk and adjacent counti••• repreaenta liaeatone deposi-

tion in marine embaymenta that extended into the areaa 

formerly occupied by the atreaa T&lleya. Evidently. the 

marine invasion waa not aufficiently deep over the pre-

existing divides between the atream channels to allow contin-

uoue limeetone depoaition over the entire area. This condi-

tion, however, waa attained eomewhat hi&h•r in the aection 

when 'the tbin but peraiatant Haak.ell liaeatone waa depoaited. 

The upper aellber or the Stranger formation, the Robbin• ah.ale, 

ia a thick. aandy 'to clayey ahal• which locally contain• deep 

channels in its upper part. Th••• cbannela were cut prior 

to the depoaition or the oTerlying Lawrence shale and are 

filled by the aaaaive aandatonea (Ireland aanclatone) of the 

lower part ot that formation. 
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The Lawrence aha.le is also variable in thickn•••• being 

up to about 170 feet thick where the basal Ireland sandstone 

fill• deep channels cut into the underlying Robbins abale. 

The upper part or the Lawrence aha.le, above the ruaulinid 

bearing Amazonia limestone, is a sandy to clayey ahale which 

containa a peraiatent thin coal in the upper put. A gen-
_1---<L 

eralizatron sedtion of the rocks of the Douglas group ia 
' illustrated ~n Figure 2 •. The lateral variations found in 

the measured sections of the Douglas group are presented in 

the croas-aections of Figure J. 
The rocks or the Shawnee group in Elk county are about 

400 feet thick and crop out in a belt averaging about 12 

mil•• in width and trending north-northeast, with their west-

ernmost boundary running approximately through the center or 

the county. Lithologically, the Shawnee group is unique, 

bei.o.g composed or beds which display a distinctive type or 
cycl~c deposition. This type of deposition, termed mega-

J....v 
cyclothea by Moore (l9J6a), is characterized by a repetition 

in which distinctive typea of limestones are repeated in the 

same order in the four li14eatone formationa or the group. 

The nature or the typical Shawnee magacyclothem ia well known 

and should not require lengthy repetition at thia time. 

However, a brief discussion of each of the formations aa they 
exist in Elk county and their variations from the more nearly 

complete megacyclothema of north and central lanaaa will be 

given. ! generaliaed section of the rocks ot the Shawnee 
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llOUP ia given in Figure~. 
The Oread in Elk county contains the n1ower• 1 

•middle•, "upper•, and "super• limestones which characterize 

the rormation to the north in lansas. However, the "lower" 

and •auper• li•••tonee vary considerably from their counter-

parts in northern lanaaa. 

The Toronto limestone member (•lower• limestone) thins 

markedly across Ilk county, being reduced to two thin lime-

• tones separated by a thin shale in the southern part or the 

county. The thinning is accompanied by a pronounced faunal 

change. Fuaulinida, which dominate the fauna or the member 

in its type area, are found in its limestone phase only in 

the most northerly outcrops in Blk county. In T. 30 s., the 

thin limestones and shales contain brachiopods, bryozoans, 

corals, and ostracoda, with the fusulinids being restricted 

to the aha.le below the lower limestone bed of the member. 

Here, the tusulinide occur in great abundance only a foot 

or ao aboff a coal and about a foot below the limestone. 

The Toronto limestone is reported to be represented by a 

single liaeatone bed in outcrops in Chautauqua county to 

tae aouth. 

The Snyderville shale member, aboYe the Toronto lim•-
atone, ia about 65 feet thick in Elk county, representing 

an increase or approximately 50 feet over the th1ckP1ea 

raportedfbr th• member in northern Kansas. 
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fb• Leavenworth limestone (•middle" liaeetone) and over-

lJing Heebner abale ••b•r• are very peraietent and maintain 
approxi•t•lJ the aaae thickn••• and litholo17 aa ie tound 

in northern lanaaa. 
Yh• •upper" limestone, the Plattaaouth limeatone ••b•r 

maintains ita lithologic and faunal develop11ent southward 

into ilk county; however, the 1181\ber ia aligbtl7 thinner 
in Elk county, being on the average about 15 feet thick. 

Southweat from Toronto, in Greenwood county, the Platta-
mouth limeatone ia looallJ miaain,;, with the interval im-
mediately above the peraiatent Heebner shale being occupied 
by a toaa111feroua aha.le which closely reaamblea the Heumader 

shale of nort.barn ilk county. 
The Hewaader abale member can only be differentiated in 

the northern outcropa in Elk county, aa the ~er.Cord liaeatone. 

member, wbich de£inea the top 0£ the He'Wlllder abale, ia not 

peraiatent aouth of T. 29 s. The ~ereford limeewne ("auper" 

liaeatone)waa not round on the out.crop south of T. 29 s. 
ln the aouthermaoat expoaure oi' the lereford limestone 
atudied in ililk county, the member is very thin and apparently 

repreaenta the feathering ad&• of the lilleatone. However, 

cbannelinc in the lower part of ~h• Kanwaka ahale waa obaerved 

to cut down to the top or the leretord limestone in Greenwood 
coUDty and may be reaponaible for local cutting out of the 
Keret·ord li.Jlleatone in parta ot &lit county. hpoauree in 



T. )3 s., Chautauqua county, do not abow evidence tor the 

leretord lilleaton• having been removed by eroaion, and it ia 

aeauaed that the lereford limeatone waa never deposited that 

tar aoutb. Lateral variations tound in the measured ••c-
tiona of the Oread liaeatone are shown in the croae-aectiona 

in 11gure 5. 
The lanwaka shale, which represents the terminus ot the 

Oread megacyclothem and the beginning of the Lecompton 

megacyclothem, thicken• southward, being about 40 feet thick 
in northern lansas and about 140 feet in northern Chautauqua 

county. This thickness ia of the combined Heumader-lanwaka 

shale. The marine limestone member of the Kanwaka shale, 

the Clay Creek limestone, was not observed on the outcrop in 

southern Elk and northern Chautauqua couuties. 1ts the 

Ke.reford limestone is also missing south of T. 29 s., the 

ant.ire interval from the top of the Plattsmouth limestone 

to the base of the Sprir..g Branch limestone cannot be sub-

divided and is referred to as the Heumader-Kanwaka shale. 

In the parts or Elk county where the Clay Creek limestone ia 

present, and where the Jackson Park and Stull shale members 

can be distinguished, the fonner ia found to contain a mauive, 

channel-filling sandstone deposit, the Elgin sandstone. The 

litsratura reports that the Elgin sandstone is found in 

southern Kansas within the Stull shale. This was not found 

to be the case in Elk and Chautauqua counties. As this 

sandst.one has been regarded as the initial phase of the 
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Lecompton . e acyclothem, it wold see that this cyclic event 

took place so ewhat lower in t he Kanwaka shale in southern 

Kansas tha to the north, where a thick sandstone is re-

ported ·to be present in the Stull shale in the vicinity of 

the lower K naas . iver. The variations fou.nd in the measured 

sections of the Kanwaka a.hale are shown in t he cross- sections 

0 1 1 u • 

T estone, i :I, bo !50 feet hick 

E k OU 1 is s e ty e of cycl C de-

s 'ti · te e e 1 e ton elow. I . eneral, 

L sto s f 0 t h Oread lim stone in 

b er 1 t ion 1hieh the nterven-

t r t • h £0 major 

J t the ic l 

i ,. t a t r ectly n re more 

t he 

0 , ter e ember , 
.,. it varia ·. , 0 ten ·7LO -

to 
6-ir~-•/U,~, 

u .t i to Ch utauq 
' ·1,t_o 

C nt • e e . n l i charac- -
' 

· ..;riz h ' r . al " nd 

e n k ning 

1 sto or 
i 0 ) i , ist t fos-

i:I l i. ·e h. le r i h wa - edded 



/ :C 
character of t his 

l i meetone member, 

ember of t he magacyelothem. The , voca 

its upper part and fuaul-

inid bearing below, t hi ns southward f ro central Elk count y 

i nto Chauta uqua county . The variations f ound int.he measured 

sections of t he Lecompton 11meston are shown in Figure 6. 

The Tecumseh ehale, which is about 70 feet thick in the 

ici n~t o 

i.ckness .n 

h e r - s bo t 45 eet · 

i s t ant 

for 

t 

ree 

y no e e 

n t divisibl 'nto th 

s s n • T 

y t e th n os tr cod ben 

d e of t Tee 

• .h n sto e the 

eg c cl o 

on in pper ar· t 

cxcep 

ro~k 
thi-s I' 

b 

er ck 

t C 

0 

t h r C • 

C ,.t , 

r _ v r clcs 

or ·. erl"'r e 

C , f th 

t 

... .... 1 

s f 

t · _q . 

or 

t 

• Sf.1 

t 0 

n 

l e i s n 

co t. , 

r co 

ic 

10, l • J 

e sit o 

, 
th 

0 

1 

i c 

C C ic 

cause 

per-

i n 

b repre-

ccurs 

. , 
t ion, 

eer 

o sand-

bou·t 

r peti-

to , i.u.ct. t • ·i • th 
~c vi '1 

s t e 

rs of 

t t h 1 r parts 

ndic t emark ... 

t 'r ri i • 

n 
{SC 



The Calhoun shale, which. is a.bout 45 feet thick in the 

vicinity of the Kansas River, thins southward and is repre-

sented in Elk county by 2 to 10 feet of sandy to clayey 

shales. ·,s-c 
The . opeka limestone, which is about 40 Jfeet thick in 

Elk county, represents the last of the typical Shawnee mega-

clo he s. The me er s o t .his or tion are less persistent 

cross KQr1sas 

· be.rs o t ' opek: 

e ers of the formations below. The 

i ~ sto1e re correlated southward 

er ss central Kans s with so ifficulty. The Hartford 

i ea on, e haps t e s persistent e ber of the orma-

isp a s so e of the characteristics of the r11ower0 

o e n.1 o a eg c c lo hem. The Coal Creek limestone, 

de 0 n El con , is c ea y the quivalent of the 

1iddle11 i estone•s o th other hawnee lim"'stc:me formations • 

. 4 e iJ erve,. in l and s les o , he ·ropeka l ea tone 

i ~lie count re less rea ily correlated with either the 

t, 

~s of l gac c e o wi t the letter known expos-

s o ' tbe r, o eka lii,es· ·on n the Kansas River area. In 

1 cos -sectio s the eas d exposures of the Topeka 

i es ore 

th 

lk c nty 'i • 8) , I have suggested what seems 

ost e orre tion etween the Topeka lime-

i orthern nsas a h fo tion aa developed in £lk 

• 

nse r u , · ch · l:.llc county is s ightly 

1 ss t 1+5 ea tick, cops o tin abet averaging about 
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9 miles in width. The eastern edge or the outcrop belt rune 

north-northeast approximately through the center of the 

county, with the western boundary being very irregular but 

terminating in the lower slopes or the eastern edge or the 

Flint Hilla. 

The groupie characterised by the relative preponderance 

of ahalea, most ot which are silty or sandy. Th8 limestone• 

are thin but very persistent, with little difficulty encoun-

tered in correlating most of them with their counterparts 

the north in Kansas. The cyclic deposition displayed by 

the rocks of the Wabaunsee group ie str1kirtgly different from 

that of the underlying fhawnee group. In the Wabaunsee group, 

the rocks fit into an alternating pattern of marine and non-

marine unite which apparently do not conforre to any larger 

1r1egacyclic arrangement. The group has be~n divided into a 

number of shale and lim•stone forira.tions, ~-it h the fonier 

including the shale a, coals, snd. sandstones which ar, inter-

preted a$ representing the ending and beginning ph~ses of 

adjacent cycles. The limestone formations include the lime-

stones and interTening shales, which are reg'i.rded as repre-

senting the middle part of ea.ch cycle. A genar.s.lized section 

or the roeks of the Wabaunsee groap is shown in Figure 9. 

In Elk county, the rocks or the Waubau:1ses group, up 

to the top of the Elmont limeston~, ar~ readily corr~lated 

with the rocks of the section in north Kansas. However, in 
i 

E lit county, the interval betwe~n the top of thd El1nont and 

the baae of the Dover limestones is occupied by an average of 
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only 9 feet of rocks of Tariable litholo17, including coals, 
underelaya, aha.lea, and thin somewhat unusual liaeeton••• 
The c011parable interval to the north, in 'I.he vicinity ot 
Emporia, 1 a occupi ea by three shale and two liaeatone 

foraationa, with a combined thickn••• ot about 100 feet. 

Evidently, during thia time, th• general area ot Elk county 

1·emained relat,i vely cloee t.o sea level or at. least received 

only minor amount.a o.f aadime:.:ta. The preaence of t.hree 

tiin coals in the ~illard-Langdon shale in sec.~. 1. JO s., 
h. 9 i. auueata that the area, at lea.at locally, wae suffi-

ciently above sea level at various times to allow coal form-

ing v•getation to grow and accu.raulate. ~ortbwara, the area 
evidently waa Ji.Ore cieeply subi.,.erged .for longer periocie, aa 

up t.o lOu feet. of aedii:te.uts, 1ncluc1ing two marine tuaulinid-

bearinc liaeatonea, were deposited in the arc~a of Lyon county. 

The Dover lu.estone in hlk co~nty consists of three 

limestones sepw-ated by ah£.J.ea, with a combined thickness of 

ii.DOI.Lt. 20 feet. ln northe1·n Kansas, only the 1u.dcile .t'uau.linid 

Lea.ring unit is present. To the sou.~h, the formation ia 

expc..nded to inc1uae a higher Algal limestone and a lower, 

JAaaaive, brae.hiopod-bryozoan lia.eatone. 'l'he upper algal bed 

is reported to be first. observea in the section south of the 

Ka.nsaa River, while the lower liuaestone bed is first obaerved 

st.ill .fart.her to the aouth 1.n Greenwood count.y. 

'rhe inte:rv&l between the oo·ver ar..d. Jim Creek limestone• 

in ~lk county cont.a.ins aeveral thin and rat.her undiatinctive 
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li.Matonea separated by ahales 1n which one persistent and 
aeveral apparently local coals are present. 'fbe interval ia 

not well known aa it is usually rather poorly exposed. The 

rocks or thia interYal are usually rather baclly covered aa 

they crop out at the base or the slope along the front of th• 
,; 

Flint Hilla. Small isolated out~ro.J>~ are often aeen; how-
1 ~t->t.<,ttt,-YT, 

ever., t'be rather similar and. J!ODdb, .. 1.llil:c nature of the 

limeatones doea not favor the construction of entirely de-

pen<iebltt composite aectiona. 'l'he correlations and varia-

U.ons 01· t-he rocka of" this interval are shown in the croaa-

aecti ona illustrated as figure 11. 

The lrench Creek shale in tlk county contains a rather 

prominent channel-filling eandstone in the upper part. Thia 

sandstone ia the thickest and most prominent sandstone in the 

uppermoat Pennsylvanian and lower Permian ro~~a 1n ilk county. 

'I'he poeaible relationship o1' this aandstone to the Indian 

Cave and otber slightly lower a&ndstonea in the section in 

other ~rta of Kansas ia discussed above. 

the Caneyville limestone thickens slightly to the south 

across .blk county, ~1th two or three thin lim.eatonea makin& 

their appeaz·ance in tbe extreni.e southern part of the county. 

Of theee thin limestones, which appear between the Nebraeka 
. ' 

I, 

City and Gra·yhorse limestor.e members, eVident.ly only the upper-
most fuauliuid bearing limestone bed peraista aouthwaid acroaa 

Chaut.auquo1. county. 
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The upper boundary boundary of the Wabaunsee group, cor~ 

responding also to the top of the Pennsylvanian System, ia 

drawn at the t.op of the Brownville limestone. The channel 

filling-sandstone which occura in the lower part or the Towle 
shale in other parts or Kansas is not preaent in Elk county. 

The Permian System in Elk county ia represented by abwt 

525 feet o:f l'Ocks belonging to the hdmire, Council Grove, 

and Chase groups of the ~:olfca.r11_piau. Series. The Permian 

rucks crop c,ut itl a 1.~r1•ow belt. ~long the western n.argin 

of the county. Bttcau.se oi' the relot.ively thick liiriestonea, 

somt:t chert bearing, the Ptn'n,ia11 rocks ci·op out in a seriea ot 
l1i&h ~scar}Ai~ent.e .k.uown as tl:e Fliut Hills, clnd. the doAiinant 

tcf)ograiit1c iEiiLtu.re of 11outbe(;lste.rn h..t:.usc:;.s. 'l'he gro1.:p 

b Ol.lLC.a1·itts and tht:1 lower co.ut«cts of the .rr,ore prol'llinent, 

li111eatones c:re n,appe<l on t.he Ltccom.p~nyiug areal geologic 

ru.p. Gt.mi!n.llzed sections ar,tl cn,ss-sect.ions of the Permian 

rucks of Elk county are given ii, the text following these 

e;eneral stratigra1,1hi c cor.~iderat ion a. 

1'he •· .. dwire group in i.lk cow1ty aven:1.geo about 110 feet 

ir. thickness. The l'Ocks of this group, which are predomin-

ately shal¥,. crop out as the up}'er· part of the slope im-

n.ediately below the fir.et ma jo1· escarpment of the 1-'lint 

Hills. 'fhe group crops ov.t in u very narrow belt, genera:Lly 

less than oue-half 1:dle in width. i~ll of the named sc.tdivi.-

sions of the grcop are recognized in .Elk couxft,y. However, 
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the Aepinwall and Falla City limeatonea are not well de-

veloped. The Five Point liraeatone. occurring about in the 

middle or the group. ia the only peraiatent mag,able forma-

tion. A generalised aection or the rocks ot the Admire group 

ia illustrated aa Figure 12. 

aocka or tbe Council Grove group, averaging about )15 
feet in thiokne••• occupy the great majority or the Penaian 
outcrop belt in &lt county. The lower part ot the group 

conaiata of thick limestone formations which crop out aa the 

lower eacarpmanta ot the Flint Hilla. Stratigrapbically higher. 

the liMatonea ot the croup are thinner. but becauae or the 

increased thickneaa or the intervening ahalea, they are well 

exposed and tora diatinct, though Jlinor. benches which can 

be traced acroaa Klk county. The U..atonea ot the upper 

part of the group are very well suited tor upping on areal 

photographs, aa the alight but diatinct bencbea are readily 

traced with the use of a atereoacope. A generalized section 

or tbe rocks or the Council Grove group ia:illuatratecl aa 

Fipre 14. 
The Foraker liuatone, which ia about 55 feet thick in 

Klk county, ia characterised by ita abundant ruaulinid fauna 

and by the preaence or highly toaailiferoua blue chert nodulea. 

Southward fro• Wabaunsee county, the limeatone element or 

the tol'lltltion become• incraaa1Jgl7 more proainent. coapriaing 

over 55 per cent or the thickn••• or the formation in Ilk 
county aa contraated to 20 or 25 per cent or the formation 
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farther to the nonh. 
A similar eoutbward increase in the limestone content 

--ia aeen in the R,cl la&le li•etone. To the north, the forma-
tion conaiats ot 2 •-bera aeparat.ed by up to 14 

teet or ahale. In Ilk county, the intervening ahale, the 
Bennett, ia aiaaiog, and the Glenrock and Howe liaeatone 
members occur together. However, the tao limestone members 
can be diatinguiabed on the baaia or lithology. 

The Roca ahale and the somewhat higher &akridge shale 
are very diatinctive roraaUona in Elk county. Being thick, 
reddish, clayey abalea tor the moat part, they are readily 
identified on the outcrop. The llidclle part or the lakridge 
ahale contains a bard, dense, bluish-green, algal limeatone 
which ia very persistent acroaa Ilk county. 

The Grenola lillleatone ia about 40 feet thick in Elk 
county. Aa the formation ia both overlain and. underlain by 
relatively thick ahalea, it outcrops well and torma a dis-
tinctive bench acroaa the county. Until recently, the lanaaa 

Oeolo1ical Suney considered the Sallyarda liaeatone and the 
Legion ahale aa aubdiviaiona ot the Roca shale; however, 
Moore (1951) rederinea the Grenola ror•tion in accordance 
with the uaage or the lebraaka Geological Survey and include• 
the Sallyarda liaeat-one anl the Legion abale aa th• lower mea-
bera of the Grenola limestone. The leva limestone member 
or the Grenola 11.raeatone is almoat completely a limestone 
unit in aouthweatern Ilk county. The 1a characterised 
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by ita prolific tusulinid fauna. The leva repreaenta the 

loweat reported occurrence of f_araacbwagerina in lanaaa, a 
raunal occurrence which baa been regarded by some aa autt1-

c1ently aigniticant to warrant considering the leva limeatone 
aa the baH ot the Permian in lanaaa. 

The Beattie lilleetone 1a well represented in Ilk county. 
The moat aigniticant variation occurring in~• tor•tion ia 
the southward change in the character or the Cottonwood 1111•-

\y/ 

atone, changing from a aaaeive, white to light grey, fuaul-
inid bearing, prollinently outcropping liuatone to the north 

in lanaaa to a poorly outcropping unit conaiating of thin to 

nodular limeatonea interbedded with shale in Ilk county. 
The Jliddle ahale ••b•r ot the Beattie limestone, the Florena 
ahale, is the moat highly foaailiteroua internl of the Per•-
ian in ilk county, containing a large variety ot excellently 

preserved toaaila. The Morrill liaeatone, which is decidedly 

lea• conspicuous than t;he Cottonwood limeatone to the north, 
thickens to about 8 taet in Elk county and is one ot the 

moat peraiatent outcropping limeatonea or the Council Grove 
group. Long alender apeciaena or SchwageriD.1, occur in the 

Morrill l1aeatone in Elk and Cowley counties. 

The r-incler ot the Council G?te>ve group, with tbe 
excepticna of th• algal, thin-bedded but relatiTely thick 
Crouse and the variable Funston limeatonea, conaiata pre-
dOllinantly of varicolored ahalea with minor j_e:mounta of 
thin to nodular. sparingly toaailiteroua The 
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Speiser shale, the uppel"llloat formation of the group, oonaieta 

ot Yaricolored, clayey to sandy ahalea with local thin aand-
atonea. The formation ia highly t•••iliteroua in the upper 

part, poaaeaaing a pereiatent zone containing abundant large 

apecimena or l}erbu, Jureaania, and ,!Yiculognna. 
The rocka ot the Chase group are found cnly in acattered 

outliers along th• western margin of Elk county. Tb• croup 

ia represented by about 100 feet of rocks compriaing the 

Wre.tord limestone, Matfield abale, and the lower part of the 
Florence limestone. Because of the high chert content and 

massive character, the thick limeatonee of the lower part 
or the Chase group are very reaiatant and fora aome of the 

more prollinent eacai:rJTJDenta of the Flint Hilla in southern 

lanaaa. A generalised section of the rocka or the Chase croup 

in Ilk county ia illuatrated aa Figure 16. 

The Wreford limestone ia by tar the moat widespread of 

the lower Cbaae group rorationa in &lk county. The tonaa-

tion caps about a dosen em.all outliers along the weatern 

margin or Elk county. In moat inatancea in ilk county, only 

the lower tew feet ot the fonaation are bedded, with the upper 

part being reduced by weathering to a chert rubble. The total 

thickn••• of the formation, about JO feet, ie preaent only in 

th• extreme nort-hnetern corner of the county. In general, 

the Wreford lilleatone conaiata or maaaive to thin beda ot 
cheI't-Y· limestone and bedded chert, with only minor thick-
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n••••• ot shale. Because or the aouthward.,liaing up ot the 
:,' ,, 

torm.ation, the aembera which have been recogn1~•a to the north 

in laneaa are not clearly distinguishable in Elk and Cowley 

counties. 

The Matfield ahale and the lower part or the Jlorence 

liJleatone are round to occur only in the extreme northwestern 

cm-ner of Elk county, where the highly cherty rubble or the 

lower part of the Florence limeatone cap• two emall out-

liers. These outliers represent the highest topographic 

points in Elk county, being slightly hi.gher than 1,600 :feet 

above sea level. The Florence liaeat.one, like the lower 

occurring Wreford limestone, is a very cherty, massive lime-

stone which ia characterised by very abundant f'uaulinida. 

The Florence represents the lowest reported stratigraphic 

horizon in lansaa to contain Paeugoechwager1na. 

The following table gives the names and stratigraphic 

positions of all the Penn.sylvanian and Permian rocke tound 

to outcrop in Elk county: 



TABLI I 

Stratigraphic aection of the outcropping PeraiaylYanian 
and Permian rocks in Ilk county, 

lanaaa 

PIRMI AN SYS'l'!M 

Woltcampian Seri•• 
Chase group 

Barneaton 
Florence limestone member 

Matfield abale 
Blue Springs shale member 
11nney liaeatone ••ber 
Wymore shale member 

Wretord liaeatone 

Council Grove group 
Speieer abale 
Funst.on liaeetone 
Blue Rapids shale 
Crouse lilleatone 
Easly CNek ahale 
Bader limeatone 

Middlebury limestone member 
Hooaer a.bale ••ber 
Eisa limestone member 

Stearna ahale 
Beattie limestone 

Morrill. liMstone aellber 
Florena ahale member 
Cottonwood liaeatone mMber 

lakrid.ge shale 
Grenola limestone 

Neva limestone m•ber 
Salem Point ahale member 
Burr liaeatone ••ber 
Legion shale ••ber 
Sallyarda limeatone ••ber 

Roca ahale 
Red lagle limeetone 

Howe limestone m•b•r 
Glenrock limeatone member 

Johnson shale 
Foraker liaeatone 

Long Greek lillleatone ... ber 
Hughes Creek shale member 
Americua l:laeatone 
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Admire group 
Hamlin ahala 

Oaks shale member 
Houchen Creek limeetone member 
Stine shale member 

Five Point limeatone 
West Branch shale 
Falla City liMatone 
Hawxby shale 
Aspinwall 11.aeaton• 
Towle shale 

PIHNSYLVA.NIAN SYSTDi 
Virailian Serie• 

Wabaunaee group 
Br011nville limestone 
Pony Creek shale , :. ,. -, .. 
Caneyville limestone 

Grayhorse limeetone 
Rebraaka City limestone member 

1rench Creek shale 
Jim Creek limestone 
Friedrich ehale 
Grandhaven limestone 
Dry shale 
Dover limestone 
Willard-Langdon abale 
Elmont limestone 
Harveyville ahale 
Reading limestone 
Auburn abale 
Wakarusa limestone 
Soldier Creek ahale 
Burlingame limestone 
Silver Lake a.bale 
Rulo limestone 
Cedar Vale ebale 
Happy Hollow limestone 
White Cloud shale 
Howard limestone 

Utopia liaeatone 
Winzeler shale member 
Church limestone m81lber 
Aarde shale member 
Bachelor Creek li•atone •-b•r 

SeYery shale 
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Miaaourian aeries 

Pedee group 
Weaton abal• 

30 



PIBISILTANIAN SYSTDI 

The PennsylTanian System in Elk county 1a repreaented by 

about 1,100 feet of rocks belonging to the Missourian and 

Virgilian Series. The Missourian Series crops out in the 

extreme aoutheastern corner of the county and is represented 

only by the single formation, the Weaton shale cf the Padee 

group. The outcrop belt of the Virgilian Series, aTeraging 

only slightly less than )0 miles in width, includes approxi-

mately tive-aixtha of the total area ot Ilk county. The 

Virgilian Seriea is about 1,050 feet thick and contains the 

following groupe, in ascending order: Douglas, Shawnee, and 

Wabaunsee. 

The areal extent of the outcropping rocks of the recog-

nized groups of the Pennsylvanian System is shown on the ac-

cmpanying areal geologic map (Plate 1). The names and strati-

graphic positions of the outcropping rocks of the Pennaylnn-
ian System in Elk county are giTen in the stratigraphic table 

or the outcropping rocks of Elk county. page 27. 
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Mieaourian Seriea 

Th• naae Jtiaaouri etag• waa proposed by leyea (l,94) 
t.o replace t.he t,ena •upper Coal Keaaurea• and included the 

becla between t.he "sreat liuat.one" at. Winteraet., Iowa, and 

t.he baae ot the Cottonwood li11eatone. Although the Kisaouri 

or JU.eaourian waa at Yarioua ti••• giYen the rank ot aeriea, 

formation, stage, d1Y1aion, or group, the approxiaa.t.e atrati-

grapbic usage of Jteyea waa generally adhered t.o for aany 
years. Moore (1932) redefined t.be baae or ti. Jliaaourian 

Seri•• to coincide with the regional diaconfol'llity which 

occura from 5 to 100 feet below the Hertha limestone, and 

lowered the upper boundary of the aeriea to coincide wit.h 

the widespread diecon:Coraity which occur• between the St.Anton 

limestone and the Stranger formation of the Douglas group. 

The rocks ot the Missourian Serie• in lanaaa haYe been 

diYided into the following groupa, in aacending order: 

Pleasanton, Kansas City, Lansing, and PMee. 

In Blk county, the only Missourian rocka expoeed. belona 

1D the upper part of the Pede• group. The approximate top 

ot the JUaaourian Series in Elk county ia mapped on the aceoa-

.-nying areal geologic map (Plate 1) and 1ta poaition ia 

indicated by the dashed line identified by tbe !!• 



)3 

Pede• group 

The Pede• group was defined by Moore (19)2) to include 

th• beda bet.ween the top of the Stanton 11•etone and the 
discontoraity which defines the base ot the Virgilian Seri••• 
Tb• group includes only t.o formations, the Weston shale 

and the Iatan lilleetone. The thicltneea of the group acroaa 

lanaae averac•• about 90 feet (Moore, 1951). 
In Elk county, the Pedee gro)1P ia represented by the 

exposed upper part of the Weston shale. The Iatan limeatone 

was not found to outcrop in southeastern Elk county. 

Weston shale 

The Weston shale waa named by &eyea (1899) from exposures 

near Weston, Platte '70unty, Miaaouri. The name waa applied 

to the abaly beds occupying the interval between the Stanton 
and Iatan limeatonea. Locally, where the lat.an 11.meatone is 

miaaing, aa in aoutheaatern Elk county, th• top of the Weaton 
shale ia d.efined by the C1iaconformity at the top of the 
Miaaowi:lin Seri ea. 

Acroaa lanaaa, the ~•ston abale is a dart-bluish to 
bluiab-grey shale which locally contains thin toaailiteroua 

liaeatonea and sandstones. The shale coamonly cont.aina 

nwaeroua concretions. The formation vari•• in thickn••• 
rroa a raatheredge up to about 200 feet (Moore, 1951). 
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l,ithpl9&ic cbaraoier yd tgickn•U•--- The max1J1W1 thickneaa 
ot the Weae>on aha.le found to be expoaecl. in Ilk county waa 
located in aec. 21, T. )1 s., R. 13 I. Sere, the expoaed 
upper part ot the Weaton abale meaaurea about 22 teet in 
thickn••• and conaiata or grey to greenish, clayey to ailty 

ahale which contain• nwaeroua small lilllonitic concretiona. 
In T. 32 s., R. 13 E., southeast or ilk City, the Weston 
shale conaiata of about 55 feet of grey clayey shale. The 

approximate position of the top or the Waston shale is 
mapped on the accompanying areal geologic map (Plate 1) and 

its line of outcrop is indicated by the symbol!.!• 

Fau,na.--- No fossils were found in the expoaurea of the 

~eaton shale that were measured. 
For measured sections of the Weston shale, see section 

5 at the end of this report. 

Vil g111an Series 

The Virgil Series was originally named by Moore (19)1) 

to include beds from the base of the Americua liustone to the 
top of the ahale oTerlying the Iatan limestone. Moore (19)6a) 

redefined the Yirgil Series and included the beds from the un-
conformity which occurs between the Stanton limestone and 
t.lle Stranger formation up to the unconformity marked by the 

channel aandatones aboTe the Brownville lilleatone. The 

aerie• ie aubdi'Yided into the following groups, in aacending 
order; Douglaa, Shawnee, and Wabauna••• The type expoaurea -
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are along the Verdegria River in Greenwood and Wilson coun-

tiea, lansas. The name waa derived from t.he town or Virgil, 

Greenwood county, Eanaaa. The ending -ian ia used in this 

report in accordance with the policy of the Geological 

Survey of lanaaa. 

Douglas Group 

The Douglas formation, named for Douglas county, ICanaaa, 

was defined by Haworth (1898} to includ• the Lawrence shales 

and the Oread limestone. The Lawrence shale wae then defined 

as including all bede from the top of the •Garnett limestone• 

to the base of the Oread limestone. Moore (1932) restricted 

t&e Douglas group to the beds between the unconformity at the 

top of the 1dssourian Series and the base of the Oread lille-

stone. 

In Elk county, th0 Douglas group is 225 to 250 feet thick 

and consists mainly of thick aandst.ones and aicaceous, sandy 

shales with two or three thin algal or tuaulinid bearing 

limeatonea. The group outcrops in eastern Blk county and ita 

line ot outcrop is characterized by steep aided, aorub oak 

coYe~·ed sandstone hills which are held up by the maaai ve Ire-

land sandstone. The outcrop belt or the Douglas group ia 

shown on the accompanying areal geologic map. The top or 
the group is Yery well defined: however, the baae or the 

group 1a exposed only in the extreme southeastern part or 

the county and ia mapped with difficulty as it is defined 
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by a aandeton• ot variable thickness. A generalised aection 

or thl ro~k• or the group 1• illuatrated aa in Figure 2. 

Stranger formation 

Although the naae Stranger formation had been uaed 

previously, it was formally deecribed by Newell (19)6) aa 

including the bede between the unconformity at the top or the 

Pedee group and the base of the Haskell limestone. Moore 

(1936a) redefined the form~tion and raised the upper boundary 

to the ditscontomity at the base of the Ireland sandstone 

member of the Lawrence shale. 

In Elk county, the formation varies from 65 to about 1)0 

feet in thickness. 

Tonga1!0Xie sandstone member 

The Tonganoxie sandstoue was named by Moore, Elias, and 

New•ll (1934}. The typ8 area is located east or Tonganoxie, 
Le.vauworth county, Kansas. Throughout, Iansas, the Tonga-

noxie sandst.one is highly variable in tbickneae, ranging from 

a featheredge to ~lmost 100 feet (Moore, l9)6a}. In the 

more northerly outcrop area, the Tonganoxie sandstone con-

tains several thin, discontinuous coal beda. The diacon-

form.ity at the base of the aandatone baa been reported from 

many localities throughout eastern Kansas and ia the major 

criteriol for placing the Miaaourian-Virgilian boundary at 

tbia atratigraphic position. 
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Lith9logic cbaracte~ agd thickney.--- In Ilk and immedi-
atelJ adjacent counties, the Tonganoxie aandatone Tariea 

trom a minimum ot alightly leaa than 2 teet to over 40 feet 
in thickneaa. In aec. 21, T. 31, s., R. 311., the Tonga-
noxie aandetone cons1ata or a 1.6 toot uaaive bed or grey 
to greeniah, calcareous, brown weathering aandatone which 
poa•••••• many worm boring• and caatinga. In west,tcentral 
Wilaon county, aec.ll, T. 29 s., R. 1)1., the Tonganoxie 
sand.atone ooneista of over 40 feet or grey to light brown, 
fine grained micaceoua, maaaive to croaa-bedded or thin-
bedded sandstone which contain• scattered concretions, iron-
stone, bands, and plant fragment• (H. c. Wagner, personal 
COIIUllunication). 

The thin Tonganoxie aandatone in aoutheaatern Elk county 
possibly repreaenta a thin veneer of aandatone which was 
depoaited over a d1Yide between cbannela, aa waa suggested 
by Moore (1936a) tor a similar occurrence a few miles west of 
ilk City. In the latter inatance, Moore reports that in 
sec. 15, T. 32 s., R. l) E., the lower Stranger formation 
does not contain a baaal aandatone and that shales of Stranger 
age rest directly upon ahalea believed to be the Weaton 
ahale of upper Miaaourian age. 

In southeastern ilk county, where the thin Tonganoxie 
sand.atone is exposed, th• diaconfonaity below the m•b•r ia 
obacure but may be represented by the somewhat irregular 
baae ahown by the m•b•r in this area. 



The Tonganoxie aandat.one ia exposed in the exti:-e•• 
,, 

aoutheaatern and northeaatern corn•r• of the county; how-
ever, the base or the aaber ia expoaed only in the aouth-

eaatern outcrops where the aandatone 1• very thin. The 
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base of the Tonganoxie sandstone is mapped on the accompany-

ing areal ceologic map (Plate 1) and ita line or outcrop 

marks the poaition or the Miaaourian-Yirgilian boundary in 

Elk county. 

For meaaured aectiona or the Tonganoxie sandstone,••• 

section• 2, 4, and 5 at the rear ot thia report. 

Westphalia limeatone ••ber 

The Westphalia limeatone waa named by Moore and lwell 

(19)6a) from expoaurea near the town or Westphalia, Andeson 

county, lanaaa. The llaeat,one baa not been recognised north 

of T. 19 s. but is reported by Moore (1944) t,o be fairly 

peraiatent throuellout southern lanaaa. Newell (19)4) des-

cribed Jri.!!Qitef aecalicu1 var. or7sifoni1 troa the lime-
stone in Anderson county •.. ::Comparison or the original 

description and illuatrationa with thin aectiona or the tuaul-

inida collected in Elk and Chautauqua counties ahow them to 
be very closely 

Lithologio caracter and thickneaa.--- In ilk county and 
imllediately adjacent areaa, the Weatpbalia limestone ia a 

d1acontinuoua, abalJ to aandJ, fuaulinid bearing algal 11••-

aton• which ayeragea alightlJ l••• than) reet in tbickn•••• 
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In aee. 3, T. 32 s., a. 13 a., the mellbv ia just o•er 2 feet 
thick and conaiata or 1 toot ot dark grey, eancly to silty, 
clirty, irregular platy limestone underlain by a 0.9 toot, 
more •••1••, dark grey, mottled, reel to browniah weathering 
11uatone which contains abundant Q1y1a, ,tr1tic1tu, ancl a 

rev ooaly trap•ta. Tbe lower 2 to:, inch•• oonaiat of 
grey, ahaly, caleareoue plat••• In the outcrop• in the 
northwaatern corner of tbe county, the ... ber ia a little 
thicker, ranging from 3.1 t,o about 4.8 feet. In a well ex-
poeecl aeotion ot the lower Stranger formation in aeo. 21, 

'· T. Jl s., R. 13 1., the Weatphalla limestone is aiaaing; 

howeTer, about) ail•• to the south, the 11811ber ia well 
ezpoaed alone an eaat-weat c:cnmty road in the extreme north 
eaat corner or Chautauqua county. The cliaeontinuous nature 
ot the ••ber in Chautauqua county waa noted by Moore (19)7). 

Although the Westphalia liaeatone 1a tuaulinid bearing 
a IMl aeeaingly repreaenta t.he aazillWI •rine innaion ot the 

lowermoat cycle in the Stranger toraation, it 1a interesting 
to not• the relatively great abundance ot olaatic uterial 
preaent (ooal7 trapenta, llica flakes, ailt, and tine aand) 

which •e•• to augceat an en.Tiromaent of depoaition in shal-
low waters relatively near ahore. 

11¥11•-- Tbe tollowin& toaa1la were collected the 1111•-
+c " 

atone in aec. 3, T. 32 s., a. 13 1.; :tJ1t\f1ttf• l!91tir1tet, 
iWtHBit, Q1apa, cr1no1d at•••• and aany emall abell 
trapenta. 





I 

42 

The lateral variations found within the Westphalia lime-

atone are shown tn the croaa-aections illustrated in Figure). 

For measured section• ot the Westphalia limeatone, ••• sec-
tions Z, 4, and Sat the end of this report. 

Vinland shale member 

Tbe Vinland ahale waa naaecl by Patterson (19))) in hia 

Master•• Theaia at the Univaraity or lanaaa. Moore, lliaa, 

a al Hewell ( 1934) publlahed a stratigraphic chart in which 

the poaition and stratigraphic relationships of the Vinland 

ahale were shown. Originally, the Vinland abale included 

the beda between the Sibley coal and the Haakell 

however, Moore and Hewell (1936a) restricted the member to the 

beds between the Weatphalia limestone and the baae of the 

Haakell limestone. Throughout laneaa, the members is a 
grey, clayey, to calcareous, sandy shale which locally oon-

•tns aandstonea and which varies from 9tto 50 feet in thick-
neaa (Moore, 19Sl). 

Lithologic cba,:act2r apd tM,ckne11---- Ia Ilk county and 
adjacent areaa, the Vinland shale averages about 18 feet in 
taictn•••• ranging from about 4 feet in west-central Wilson 
county (H. c. Wagner, personal colU&Wlication) to about J5 
feet in northeastern Chautauqua county. In sec. 21, T. )ls., 

R. l) E., the Vinland shale ie 15 teetthick and conaiata of 
yellowish to grey ahalea in ita upper part to areeniah-grey, 



clayey shales in its lower part. There is a thin sone of 
pelecypoda 1n the upper few inches in this locality. In a 

measured section furnished by H. c. Wagner, in aec. ll, 

T. 29 s., R. 13 E., the Vinland ahale conaiata or a little 

over 4 feet or thin, nriable, ahaly to carbonaceoua liae-

etonea and a thin aandatone. 

fauna.--- The upper part of the shale in aoutheaatern Ilk 
county contain• numerous poorly preaerved apeciaena or 
Jlyalina. In northeastern Ilk county, the m•ber ia more 

calcareous and ia aoaewbat more f'oaailiferoua, with 11:ralinf, 
teneatellid bryozoana, crinoid ateu, and a few amall brachi-
opoda being present. 

The lateral variations found within the Vinland aha.le 

are shown in the cro•~••ctiona illustrated aa Figure). 

For measured sections or the Vinland abale, ••• aectiona 2, 4, 
and 5 at the end or thie report. 

Haskell liuatone member 

The Haskell 1:1.meatone waa named by Moore (1932) from 
cpoaurea on the eastern edge or Lawrence, lanaaa. The name 

waa derived from the Haskell Inatiute, Lawrence, lanaaa. 
In the more northerly outcropa, the aeaber conaiata in 

general of a main algal bearing unit which po••••••• an upper 
and a lower oolitic phaae (Moore, 1936a). The member, which 
varies in thicJm••• throughout lanaae from a featheredge to 

about 10 teat, ia report.ad to be cut out and overlapped by 



the Ireland sandaton• in some localities (Moore, 1944). 

Li~ologic character and thickpeae.--- In Elk county and 
adjacent areas, the Haskell limeatone ia a persistent, mas-

sive limeatone bed which averages about 1.5 feet in thick-

ness. The member thins southward from about 2.6 feet in 

weat-central Wilson county (H. c. Wagner, personal co1111Unica-

tion) to about o.S feet in the northeastern corner of Chau-

tauqua county. In aec. 21, T. )ls., R. 13 s., the Haskell 

limeatone is well exposed and is a dark blue-crey, hard, 

brownish to buft weathering, maaaive limestone bed which ia 

l.~ feet thick and which containa abundant b~~k 
grey, irregular banded algae referred to aa ~•• 

'Ille Haskell limestone cropa out only in the north-

eastern and southeastern cornera of the county and ia the only 

consistent stratigraphic borison in the Douglas aroup. Th• 

base of the meaber is mapped on the accompanying areal 
geologic raap (Plate 1) and ita line or outcrop ia indicated 

by the ayabol J!!• Although only the main maaaive unit or the 

Haskell limestone ia preaent in Elk county, the oolitic 

upper phaae waa present in limeatonea belieYed to be the 

Haskell limestone in northwestern Wilaon county. 

Fauna.--- The Haskell limestone, in aec. 21, T. 31 s., a. lJ 
• / / OlY\... . E., contains the following foaa1le; abundant~•• 

Qrurithn:11, Lophophyllid corals, and crinoid atema. 
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The lateral variations round within the Haskell lime-

s tone are shown in the cross-sections illustrated in Figure 

J. For meilaured sections or the Haskell limestone, see 

sections 2, 4, and 5 at the end of this report. 

Robbins shale member 

The Bobbins shale waa named by Moore and Newell (19)6&) 
from expoaurea on the Robbin• rara, aouthweat or Yates 

Center, Kansas. In lanaaa, the Robbins ahale ia eaaentially 

reatricted to the area south or Woodson comity, where the 

member appears aa a southward thickening aha.le wed&• (up to 

oTer 100 feet) between the Ireland sandstone and the Haakell 
li•atone (Moore, 19J6a). 

kithologic char1cter g tbickneaa.--- In Elk cowity, the 
base or the Robbins shale is readily defined. being placed 
at the top or the persistent Haskell limestone; howeTer, the 

top of the m•b•r ia very irregular, being defined by the 

pronounced disconform.ity at the baae of the channel-tilling 

Ireland sandstone. In the localities where the Ireland 

aandatone ia relatively thin and seemingly repreeenta a 
more or lesa sheet phaae sand deposited over the divides 

between channels, the Robbins ahale ia Tery thick and the 

contact between the Ireland sandstone and the Robbins shale 

can not be sharply defined. The above situation is ahown in 

an exposure in sec. 17, T. 31 s., R. 13 E., where the Rob-

bins ahale ia about 112 feet thick. At this locality, the 



upper part of the member becomes increasingly more aandy and 

finally grades into th• massive sanda~n•• considered to be 

the baa• of the Ireland aandatone. Although the Ireland 
sandstone capa a belt of ateep aided hills acroae eastern 

~lk county, good expoaurea of the Ir•lancl-Robbina contact 

are rare and accurate meaaurements of the thickneee of tbe 

two unite are difficult to obtain. In the sections studied, 

the Robbins ahale nriea from a maximum. thickn••• ot about 
112 feet to a minimum of about 65 feet or leas. In a partic-

ularly deep channel, •xpoaed along US Highway 160 between 

Oak Valley and Longton, the Ireland aandatone baa a measur-
0· 

able thickneae of about 80 feet; how•ver, the base ot the sand-

atone waa not observed at this locality and it ie possible that 

it occurs 10 or 20 feet lower in the section, giving the 

channftl~filling sandstone a poaa1ble thickneaa of about 100 

f•et. Although individually the two unite Tary considerably 

in thickn••• from place to place, it 1a believed that the 

poaition of the top of the Ireland aandatone in Ilk county 

ia relatively unifora and that in any one place the total 

Ireland-Robbins interYal averages about 150 feet in thick-

n•••• Following thia r .. eoning further, it•••• Tery 

poaaible that underneath aome of the deeper channels, euch 

aa the one aboTe, the Robbins shale baa a thickness of 50 

feet or l•••· In more northerly outcrops, the Robbin• abale 
and Haakell liaeatone are reported to be cut out in some . 
localities by the Ireland sandstone; howeTer, in Klk county 
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no such occurrence was observed and in all instances where 

the Haskell limestone was observed it was overlain by the 

Robbins shale. 

L1tholog1call-y, the aobbina shale consists of grey to 

blue-grey, clayey to silty, blocky shale in its lower part 

which grades upward into sandy to silty shales and finally 

into aandatones. In sec. 17, T. Jl s., R. 13 E., the upper 

25 feet consist of interbedded reddish to grey, clayey to 

silty or sandy shale and grey to yellowish or reddish thin 

sandstones. The next lower 25 feet consist of blue-gre7 

silty shale streaked with orange and yellow and interbedded 

with thin sandstone plates. Thia part or the member contain• 

many, small to fairly large, grey to yellowish ironatained 

concretions in which plant remains are common. The lOW'ln" 

60 feet of the member consists of grey to bluish, less silty, 

blocky shale. 

Iauna.--- With the aception or the plant remains in the con-

cretions diacuaaed above, and a zone or poorly preserved 

gastropods and brachiopoda about 10 teet above the base ot 
the shale in sec. 21, T. 31 s., R.13 E., the Robbins ahale 

is unfoaailiferous. 

Lateral changes found within the Robbin• shale are 

shown 1n the croae-eections illustrated in Figure 3. For 
measured sections ot the Robbins ehale, see aectiona l, ~, 

and 5 at the end of this report. 



Lawrence Shale 

Tl!ae Daile Lawrence aha.le was tint ueed by la.worth 
(1894) for exposures near Lawrence, lanaas, which included beda 

from the t,op ot the Ottawa liustone (Stanton) to the base 

of the Oread limestone. In a classification of the rocka 
of the PermaylYanian and •Permian• published by Moore (1934), 
the Lawrence eba.le is regarded as including all beds from 

1:ae top of the Haskell limestone to the base of the Oread 
limestone. Moore and Hewell (1936a), recognising the reponal 

importance of the disconformity below tbe Ireland sandstone, 
restricted the Lawrence shale to the bede between the dis-
conformity and the base of the Oread lilleatone. Thia coin-
cides with the present usage or the term. 

The Lawrence shale, with the exception of the Ireland 
aandstone and Amazonia limestone membera, ia undivided. In 
Elk county, the Lawrence shale varies in thiekneaa from about 
90 feet to a uxiawa of about 170 feet, being thickest where 

the lower 88.ndatone member tills deep channel• cut into the 
top or the u.nderly~ng ltranger fonnation. 

Ireland aandstone member 

The Ireland aandatone waa named by Moore (1932) from 
exposures on the Ireland farm, 5 miles aouthl(eat of Yates 

Center, Woodson county, lansaa. 



1,1tholoQc charaet,r and thickne11•--- In Elk county, the 

Ireland sandstone ia represented by about JO to 100 feet or 
maasive aandatone. The sandstone waa deposited over an 

irregular erosion surface and represent• a aeries or channel-

fillings which grade laterally into more extensive but thinner 

aanda which••• to repreeent a sheet phaae deposited over the 

divides between the channels. In the deeper channels, as 

deacribed above under the Hobbins shale, the Ireland sand-

stone has a measurable thickness of about 80 feet; however, 

the base of the aandatone waa not seen in ~hia particular 

locality and it is eatimated that the sanei has a total thick-

ness of about 100 feet in this particular channel. Aa the 

sandstone does not possess characteristic subzonea which can 

be identified from one outcrop to another, accurate thickness 

measurements are difficult to obt&in aa exposures which po••••• 
the entire thickness in one measurable outcrop sequence are 

not common. 

Where the sandstone fi:ls a channel, the contact between 

the member and the underlying Ro~bins shale is sharp and 

well-defined as one would expect; however, where the sandstone 

appears to represent a more or less sheet phase, the contact 

is much leas well m.i.rked. In the latter caee, the gradational 

appear.nee fllci.Y be due to reworking of the upper part of the 

Robbins shale. 

In sec. 6, T. 31 s., rt. 13 6., the member is well exposed 

aw:i consists mainly of massive, grey to reddish or buff, fine 
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to medium angular grained sandstone. Although the member is 

cross-bedded throughout to eome extent, the cross-bedding 

••••• to be moat co1D1110n about 30 to 40 feet below the top. 
The outcrop belt or the member, acroaa the eastern edge 

of the county, is characterized by steep sided bluffs and 

isolated hilla or outliers wb1.ch invariably are covered 'by a 
dense growth•of scrub oak. 
' 

Elsewhere in Kansas, the Ireland sandstone ie separated 

from the overlying Amazonia limestone by shales of varying 

thickness (Moore, 1944). In Elk county, in moat instances 

where the Amazonia limestone was present, the massive sand-

stones of the Ireland occur immediately below it with little 

or no intervening shale. This is especially well shown in 

sec. 23, T. 30 s., R. 12 E. and in sec. 35, T. 31 s., R. 12 E. 

Although the base of the Ireland eandatone is variable 

and present• a difficult mapping problem, an attempt waa 

made to map the baae or the member as accurately aa possible. 

The approximate line of its outcrop is indicated ort the accom-

panying areal geologic map (Plate 1) by a dashed line identi-

fied by the symbol 1• ~ome of the lateral variations in 

thickness found within the member are shown in the erosa-

seotions illustrated in Figure J. For measured sections or 
the Ireland sandstone, aee sections 1, 3, 4, and 6 at the 
end of this report. 
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A••onia aaber 

The lilleetone waa nued by Hinda and Greene 
(1915) troa u:poaurea near Allaaonia, AnclNw county, Miaeouri. 
In the type area, the Allaaonia liaea'tone ia 9 tee't thick and 

occurs about, 24 feet, below the top ot the Lawrence ahale. 
The onrlying abale ia reported to thicken aoutbward 
the 'type area to aoaewhat over 60 feet, near Atchison, lanaaa 
(Moore, 1936a) and up to 100 feet, between auahvill• and St. 
Joseph, Kiaaeuri (Hinda and Green,, l91S). 

1.1:5,bolodg owa9ter and \blcp••••-- In Ilk county, the 
Amasonia li•atone average• •lightly leaa than S 1'eet in 
thickn•••• In aec. 2), T. JO s., R. 12 I., the occurs 
1aaed1ately above tbe uaaive aandatonea ot the Ireland aand-
atone ••ber and 60 to 6S feet below the lower 11.meat.one bed 
or the Oreacl limeatone. In thia locality, 'the lilleatone ia 
about 9 feet thick and conaiata or thin, alabby, irregular 
beda of ctark grey to bluish, light grey to butt or whitish 
weathering, very toaa1111'eroua lilleatone. In aec. 24, 
T. )l S., R. l2 B., the 1a alightly leas than 4 
teet in thickn••• and conaiata or blue, bard, irregular thin 
bed• or hi&hly foaailireroua 11.Matone aeparated trom a 
lower o.s foot aandy, light grey, UD1'oaailiferoua liaea'tone 
by a O.) toot blue-grey, clayey, shale. In an e:spoeure Just 
north ot the Chautauqua county line, in sec. )S, T. 31 s., 
a. 12 &., the aember ia represented by a fuaulinid bearing 
liaeatone slightly leas than 2 feet in thielme••• 
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Fauna.--- In Ilk county, the Amazonia lim•atone ia highly 

~•••1liferoua. The following toeails vere collected from the 
' ' 

outc~ps discussed above: Meoapiriter, perbn, Pun9to1pir1f•r~ 
- l/ ,f- ·1. ', _,. , 

Cbqn,~t••• Dictyocloatua, Compofita, Cry.rithn:11. lriticite1, 
,J) 

01agia1Rhoabopora, crinoid atema, and many shell tragmenta. 

For measured aectiona of the Amazonia limestone, aee 

sections 6 and 7 at the end of thia report. 

Outcrops of the upper u.nd1•1ded portion of the Lawrence 

shale are poor, as the unit forms a covered ehale alope be-

tween the lower limestone unite of the Oread limeatone and 

the bench held up by the massive sandstone or the Ireland 

aandatone member. In one of the few outcrops where area-

sonably accurate measurement could be made, in eec. 23 T. 

JO s., R. 12 ~., the interval from the base of the Toronto 

limestone to the top of the Amazonia limestone ia about 

65 feet thick. The interval consists or grey to buff, silty 

to sandy shales with minor amounts of grey, bu.ft, and green-

ish sandstone. A persistent, thin coal is found &bout 2 

feet below the top of the ehale. The interval between the 

coal and the lower Oread limestone bed contains an upper 

grey, calcareous shale crowded with fusulinids and a lower 

more sandy shale which contains a prolific pelecypod .fauna. 

·rhe followinp; fossils were collected from the shales above 

the coal in see. 27, T. 30 s., R. 12 E.: Chon.!l,!!, Triticis,e1, 

Kyalina, filctxoclostus, !lbombopora, Bairdia, A11pbiasite1, 

echinoid spines, crinoid stems, and fenestellid bryosoana. 
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Shawnee group 

The Shawnee formation was named by Haworth (1898) to 

include all bede from the top of the Oread limeatone to the 

t:>p of the Osage (Scranton) shale. The Scranton shale, now a 

discarded term, waa originally defined by Haworth and Ben-

net.t (1908) to include the beds between what is now known 

as t.he Howard limest.one and the Burlingame liweat.one (Moore, 

1936.). The above usage for the Shawnee group was accepted 

until Moore (19J2) redefined the group to include the beda 

from the base of the Oread limestone to the top of the Topeka 

limestone. The group contains the following formations, in 

ascending order: Oraad limestone, Kanwaka abale, Lecompton 

limestone, Tecumseh shale, Deer Creek licuestone, Calhoun 

shale, and Topeka limestone. The group is named from Shawnee 

county, Kanaaa. "generalized section of the rocks of the 

Shawnee group, as devel.oped in Elk county, ia shown in Figure 4,. 

Oread limestone 

The Oread limestone was r.amed by Haworth ( 1894), at which 

time, he included only the beds which later were known as the 

n1ower Cread" (Moore, 19J6a). Haworth (1$95) expanded the 

formation and inc hided two l,:; foot lifilestones which were sepa-

rated by ubout 20 feet of' shale in the Oread limestone. The 

upper of the two limestones corresponds to the Plattsmouth 

lifuestone of Condr~ (1927). Bennett (1896) further expanded 
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the 0read limeatone to include aeveral feet of ehelly li.ille-

atone (lereford limestone) above the heavy-bedded (Platts-

mouth) limestone. The formation include• the following 

members, in ascending order: Toronto limestone, Snyderville 

shale, Leavenworth limeatone, Heebner ahale, Plattsmouth 

limeatone, Heumader shale, and lereford limestone. In the 

type locality, Lawrenc.•, Kansas, the formation has a thick-
'~ 

ness of about 45 feet; however, tho formation thicke~s to 

the south, giving th~ formation an ov6rall average thicltneaa 

of about 70 .feet for the state as a whole O•ioore, l9lt4). 

In Elk and immediately adjacent counties, the 0read 

limestone averages about 120 feet in thickness. All of the 
.{df' ~I ./ 

members, wit.n the exception of the Heumader shale and the 

Kereford limestone, are well represented. 

Toronto limestone member 

The Toronto limestone was nallled by Haworth and fiatt 

(1894) from exposures near Toronto, ~oodson county, Kauaaa. 

The original deacription of the 0read limestone (Haworth, 
,( 
'j-' 

1894) was of this lower member of the formation; however, the 

formation waa later expanded to includ• overlying limestones 

and shales. Condra and Bengston (1915) applied the name 

Weeping Wat.er to a limestone in Nabraska which occura et the 

stratigraphic horizon of the Toronto limestone. Moore (l936al 
stat.ea that the correlation of the Weeping Water limestone 

w:i.th the lonr 0read of Kansas ia somewhat doubtful and 



that it possibly was more a correlative of the Amasonia 

limestone member of the Lawrence shale. 
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Lithologic char~cter and thickn••1•--- In Elk and adjacent 
counties, the Toronto limestone varies in thickness from 

slightly over 10 feet in exposures near Toronto, Woodaon 

county, to 1.7 feet in southeastern Elk county. The faunal 

and lithologic changes which accompany the southward thinning 

of the member are marked. In the type area, the member is 

about 10 feet thick and consists of an upper wavy bedded, 

grey to da~k grey, principally molluecoid limestone with a 

few fusulinids, separated from a lower more massive, blue, 

dense, fuaulir1id bearing limestone by s thin grey, clayey 

shale. The base of the member in this locality is underlain 

by a very thin, unfosailiferoua dark grey shale followed 

below by a 0.5 foot coal. 

In sec. 5, T. 29 s., R. lJ E., the Toronto limestone 
'" -J 

consists of about 6 feet or thin bedded limeston~ most of 

which are separated by thin shale partings. All of the lime-

stones, with the exception of a ~ilty to sandy molluscan 

limestone just below- the uppermost bed, contain t1bundant 

fusulinids. At this locality, the shale between the coal 

and the nodular basal unit o!" the Toronto limestone is crowded 

with fusuli.nids. 
In sec. 27, T. 30 ~., R. 12 E., the member is represented 

by two thin, no:1-fusulinid bearine:'.:, molluscoid limestones 
separated by a thin blue-grey shale, with a. total thickness 
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Snyderville shale member 

Tbe Snyderville abale waa named aa a member of the Oread 

limsetone by Condra (1927) from upoeurea in the Snyderville 

quarry,) to 4, milea west or Nehawka, Nebraaka. The aame waa 
proposed t.o include the abalea between the Leavanwort.b and 

' 
Weeping Water limestones. Although Moore (1936a) considered 

the correlation or the Weeping :Jater and Toronto limestones 

to be questionable, he states th&t there 1s no doubt about 

the identity of the Leavenworth limestone which overlies 

the Snydervill.e shale in the type locality. In ger.eral, 

the member is reported to be about 12 feet thick in the more 

northerly outcrops in Kansas &nd to thicken southward to a 

maximurn of about 75 .fee·t ir~ the extrune southern part of the 

state. 

:.:.1thologic character and thicjo1es§•--- In Elk county, the 

Snydorville shale averages about 65 feet. in thickness. In a 

complete exposure in sec. 15, T. 31 s., R. 12 i., the Snyder-

ville shale is 6S feet thick. The upper JO feet consist 

mainly of red shales which contain several thin greenish-grer 

siltston~s and sandstones and minor a.mounts of blue-green and 

buff shales. The lower half of the member ia made up"Finly 

of thin to cross-bedded, fine grained, micaceous, grey to 

greenish sandstones with minor amounts of sandy shale. In 

sec. 5, T. 29 s., R. 13 E., the member is slightly less than 

60 feet thick and consists largely of red, buff, and light 

grey clayey to sandy aba1ea. In this exposure, the content 
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-
in Greenwood county (deac ibed above) cont na lI1,ticit•I• 

I•tratq1'. jlairdia, ~Am::.a:::h::.,:.:i:.:.=:.:.;::.a:. 

rrapent~. The thin alg l 
I ' tar• Ja/t1cit;1, 0Ng1af tril,ite tragae/nt,I. h 

g~•tro~hinoid api~d crinoid .V .... 

a 

ra, 

The lateral variations round within the Snyderville 
shale are shown in the croaa~aectiona illustrated in Figure 5. 
For measured aectiona of the member, aee sections 6, 13, 18, 
2~, and 28 at the end or this report. 

Leavenworth limestone member 

The Leavenworth limeetone was named by Condra (1927l 
from roadcut expoaurea, northwest or the federal penitentiary, 
Leavenworth, lanaaa. In the type area, the member ia a dark 

grey, vertical jointed, toaailiferoua limestone about 2 feet 

thick. Tbia member is very peraiatent, both in lithology and 
cliatri bution. From Iowa into Oklahoma it 1• a single maaai ve 
bed of dark-blue, fine grained, dense, vertical jointed 
limestone between land 2 teet thick (Moore, 1936a). , 
.I,itholocic character and thicknt••.a--- In Ilk, ~~-\ tlt_;J{~ le 

the Leavenworth limestone varies from le ( ',. 

1.0 to 1.8 feet, averaging 1.3 feet. Everywhere the member 
vaa studied, it conaiated or dark-blue, dense, brittle, bard, 
vertically jointed, foeailiferoua limestone which weathers 

with a buff to orange veneer. The only exception to the 
a1ngle maaaive be.rt which cbaracteriaee the member, waa round 
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Fauna.--- The Leavenworth limestone ia toaailiteroust how-
ever, due to its bard brittle character it is very d.itticult 

to fr•• the toaaila tro.m the limeatone. In Elk county, the 

most numerous element or the fauna are the small Triticite1f 
however, a tew amall brachiopoda, crinoid atema, and ecbinoid 

spin•• are usually present. 

For measured sections or the Leavenworth liaeatone, 

••• aectiona 6, 11, 13, lS, 24, 28, and 29 at the end of 
this report. 

Heebner ahale member 

The Heebner shale waa named as a member or the Oread 

li•atone by Condra (1927) trom expoaurea on Heebner Creek, 
on the Heebner farm, weat ot lewhawka, Nebraska. In the type 

area, the member 1• about 5 feet thick and conaiata ot an 

upper bluiab argillaceoua shale WJ4erla1n by black, tinely-
bedded, carbonaceoua shale. 

~lop cparacter and thickp••t•--- In Elk and adjacent 
counties, the Heebner ahale averages about 4.6 feet in 

thickneae. The meaber characteriatically consists or an 
upper grey to brownish abale underlain by black, carbonaceoua, 

fiaale abale. In a typical expoaure in aec. 22, T. JO s., 
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• 12 E., them b r i 4.7 faet thick nd cont ns n r 

grey l yey shal about 1.7 eet thiek nd low r ack, 

f ssl shal bo t J.O f'e t thick. Th only se tion s d 

in w icb th thickness w s v rianc with the maJority o 

h oth r e eured section , 8 n ex osure in Gren o 

co nty, bout l i es northe st th F 11 River • 
t s xpos ra, th He ner h le only .9 fee th k. 

and upper on-fis l un tsar a proxi t ly 

in thickness .. 

he He b er sh l is useful stratigraphic horizon, 

n 

as th distincti e litho gy of th l ower bl ck fissle sh l 

s n t occur elsewhere in. the Oread l i eston · .. One does 

ot a encount r this particular lithologic deve o 

in the hawne group until reaching the stratigr phical y 

i her ueen 11 shal r f th Leco pton 11mesto e . 

h 

, 

Conodonts are the ,ost common foLails found in he 

black fissle · e ber. 

33 s. , 

teletes, .;;.;-=...;:::;.;:~~=~ 

a irdia, 

nd 

he later 1 cha es fou d ithin the Heebn r shale r 

hown -in the cross- s ections il ustrated in Fi ure 5. For 

easure s u on of the eebner sh le , see s ections 11, 3, 

24, nd 9 t the end o this r port. 



Platta.u.0uth limestone member 

The naae Plattamouth waa uaecl by .Meek (1871) for the 

~aailiteroua limeatonea within the "Platte division", a••-

quence 0£ limeatone and shales which he reported ware about 

200 feet thick in the Platte River valley. Key•• (1898) 
briefly diacuaaed the d1atribut1on of the Plattsmouth liae-
atone and stated that in Miaaouri and. llebraaka it waa about 

JO feet thick. Condra (1927) restricted the name Plattaaouth 
to the "top" and thickeat limestone above the Heebner abale 
at Plattamouth, Hebrakaa. Moore (1936a) atatea that the above 

deaignation by Condra included several limestones above the 

"upper" Oread 11.Metone of lanaaa anJ aince it apparently 

was Condra'• intention to deaignate only the "upper" Oreacl 
liaeatone aa the PlattPlOuth, he augceata reatrieing the Platta-

mouth to the 11.aeatone between the Heebner ahale and the 

lereford limestone (Heumader shale is aiaaing at Plattamouth, 

Nebraaka) in the trpe area. 

In lanaaa, the Plattsmouth limestone varies from 2 to 25 

feet, c0111110nly being 15 to 20 teat (Moore, 1951) • 

..l:,ilholaic characyer and, tgickn,~f•--- In Elk county, the 
Plattsmouth limestone averages about 15 feet in thiekn•••• 
In aec. 22, T. )0 s., R. 12 E., the member ia lS teet thick 

and conaiata of characteristically thin, irregular or wavr 
bedded, light grey to butt or whitish weathering limeatone. 
The upper few feet are made up of rather soft to almost 
earthy, light butt, wavr bedded lillleatonea separated by thid 
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shales. The middle part of the member is bluish-grey, dense, 

brittl e, wavy bedded limestone, which lower becomes more 

coarsely crystalline and light grey to almost white in color. 

The lower 4 or 5 feet consist of dense, brittle, buff to 

brown or mottled weathering limestone. The above lithologic 

variationa are by no means sharply defin.ed and all represent 

gr adational changes. 

In southeastern Greenwood county, the Plattsmouth 

limestone thins and is locally missing. Along U.S. Highway 

54, northwest of Toronto, the stratigraphic position of the 

Plattsmouth limestone aboYe well developed Heebner shale, is 

occupied by sandy to silty shales which contain many small 

ironstone concretions. Ho ever, a few miles to t he south, 
,-1,'-' 

the number is about 10 feet thick and possesses wh tis con-

si ered to be the normal lithology for the Plattsmouth 

li estone in southeern lansas: wavy : bedded, white to gre ish -

color, and relat.iv ly coarse er s alline t extur e. 

Across eastern Elk county, the Plattsmouth li estone 

~rma a pronounced scarp, the ba se of which ls mapped on the 

accompanying areal geologic p (Plate 1). The line of out-

crop of the base of the Plattsmout' limestone is indicated on 

the above ma by the s ymbol l• 
Fauna.-- The foll owing foss1la ere collected from the 

Plattsmouth limestone · -=---Rx-s:±1..li , e 11d 

sec. 22 , T. 30 s., R. 12 E. : Triticites, Composita, Meekella, 

lhricodothyris, ~ictyoeloetu]J, .t{eoapirifer, Lophophyllui, 



bryozoana, small gastropods, crinoid atema, and echinoid 

spin••• 
The lateral changes round within the Plattsmouth lime-

stone are shown in the croaa-aections illustrated in Figure 
5. For measured sections of the Plattamouth limestone, see 

sections ll, 13, 19, 2~, 25, 26, and 29 at the end of this 

report. 

Hewaader &bale member 

The Heumader aha.le waa named by Moore (19)2) from expos-
urea in the Heuaader quarry, 1n the bluffa of the Missouri 

River, north of St. Joseph, Missouri. In northern lanaaa, 

the Jeuaader shale ia dark grey, bluieb or greenish, clayey 
to silty shale from 2 to 5 feet thick (Moore, 1944,) • 

.!,,1tholog1c character and ~hick.A••••--- The Heumader ahale, 
where it can be distinguished in Elk county from the over-
lying lanwa.lta shale, is about 16 teet thick. The lower 2 to 

8 feet of the member ia grey, clayey, highly toasiliferous 

shale which locally contains a thin fuaulinid bearing li••••one. 
The upper part or the m•ber is lighter in color, silty to sandy, 

containing numerous well preserved apecimena ot Aat;artella. 

In expoaurea south of T. 29 S. , in Elk ~--~u;1iqut/L 
(!,,o-ount't-• the Heumader shale cannot be clearly differentiated, 

as the overlying leretord limestone, which defines the top of 

the Heumader shale, ia not present. In these more southerly 
exposures, where ditterntiation 1a impoaaible, the interval 
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between tJB top or the Plattamouth limeat.one and the baee of 

the Spring Branch 11.Dleatone ia referred to aa the Heumader-
lanwaka abale. 

The absence of the lereford li•atone 1n the exposures . ' 
\;'/ 

south of T. 29s. ia aeemin&lJ due to non-deposition; howe•er, 
removal by aubaequent erosion aeua a dietinct poaeibility 

in some localities. Supporting evidence tor non-deposition 

ia shown in aeveral well expoaed section• in ilk and Chautau-

qua counties. In sec. 22, T. )0 s., R. 12 E., the interval 

between the Plattsmouth limestone and the maaaive aandatones 

or the Jackson Park shale conaista of about 31 teet or clayey 

to silty and aandy ahalea in which no limestones are present. 

In-'a c. 

es. 

rog?,"esai 

,I 

erval 1a al 

grey, rt••i 1-
~~more aan 

erosion, which cut channels in the lower 

Kanwaka or HtfUJl&der-Kanwaka shales, ia auggaated by seyeral 

expoaares. Although actually cutting out of the Keretord 

limestone was not ebserved, channel-tilling sandstones were 

observed to cut down through the shales of the lower lanwaka 

to the top of the leretord limestone. One auch occurrence 

is well shown in an exposure about 1 mile east or the west 

entrance to the Fall RiYer Dam. In several exposures in 

T. 31 s •• south or Longton, the massive lower lanwaka sand-

stone occur only 12 to 14 feet ab8~1 the top or the Platts-
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mout.b limestone, making removal or the leretord by erosion 

a distinct poaa1b111ty. 

Fuaulinids studied from the thin limestone which occurs 

about 17 feet above the top ot the Plattsmouth limestone in 

sec. 5, T. 29 s., R. 13 E. compare favorably with apecimena 
. 

collected from the Kererord limeat.one near Lecoanpton, Kansas, 

and auggeat correlation with the lereford limestone or norther• 

Kansas. Because of the minor thickness reported in the liter-

ature tor the Heuaader shale (from almost nothing to about 

10 feet, Moore, 1949), I waa tempted to regard only the lower 

highly fossiliferous grey shales as Heumader and to consider 
J-c 

the thin fusulinid hearing limeatonea in or Just above them 

as a possible equivalent of the Ieretord limestone of northern 

lanaas. However, the fuaulinids from these thin lower 11me-

atonea in Elk county are not cloaely aimilar to the northern 

tansaa lereford limestone forms. I now regard theae thin 

limeatonea: aa local, more calcareous phaaea within the lower 

Hewaader-lanwaka abale. 

Th following 2 ectiona studied Oreeng cc{ ty 

and attempt t work out t a atratit~ph 1 . 

~ntirel ear out my~oncluaiona in Elk county. , _ {_ 

In an•po•r• about 'll ')-ilea n6i eaa t the Fall 

River Du, the 'nterval bet+•n the P ttamou h 

Jt•r•~ord (? ) 1/--,~•tonea 1a hput 15 ~,t thi · and coteiata 
of grey to b~i•h ahalealin which al root molluscan lime-
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atone occ1',ra about 6.; feet )elow the top. The upper lime-

stone ( r..,(rer ord? ) carries ,f~sulinida and ••ringlJ ia )o be 

&orrelat/ed with the beds 'considered to be,.1the leref~d lime-

stone Elk county. i/ l,/ 
~k an exposure just below the Fa. ,1/l River °,i~' th;i/ nter-

val bi.tween the t.op. of t.he Plattsmo\lth and the next gher 
/ .·· / i / 

lime.tone ( lereford?) is about At0 f•et thick. v The fowsr part 

or ~·· interval it_,,",<>vered, but t.t upper part. i-1ata o 
grey;, clayey t.o •• ;;y ebalaa and ~in: • dat.one plat••• Tba 

sbaf• carriea a rj6a or Aat.artal:i:lf' an gaatropod8) no .. '':nllk• 

t~t of the upp1 part of the Heumade shale in/orthern f lk 
cofnty. If the ;capping limestone 1 this expo}~• ia t~ 

lteto/d, the f•uaadar ahale is ab QJ'llially t.bVck in this 

exposure, bei~ abytit 40 feet. 

1~.l!P!•--- ThMllowing fossils were collected from the 

lower, grey fossiliferous shales at the base or the Heumader-
Kanwaka shale in sec. 22, T. 30 s., R. 12 E. and in sec. 21 
and 29, T. 31 s., R. 12 E.: Triticites, .A,tartella, Euphemity. 

pl7phoatpmella:, Punctospirifer. Ditom~PI&•, Chonetina, 

Worthtnia, Deckerella, Rhipido!'l•.l!!, Hollinella, P1eud9zuo-
pleur,, ponaldill!, Cbonetea, Hustedia, Bairdia, ~r\lrithyri1. 
J!Y.~ulana, Conuspira, TetrataxiJ. Jellerophon, Amphiacapha, 

Nucula, Hindeodella, Delocrinus, ~thelocrinu1. ~mphisaites, 
~hombopora, holothurian wheels, and aponge spicules. The 
above list of genera is not exhaustive, but represents only 

the moat common elements of the fauna. 
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The lateral changes found within the Heumader and 

Heumader-1:anwaka ahalea are : shown in the croaa-eections 

illustrated in Figures 5 and 6. For measured sections or the 

above shale unite, see sections 11, 1), 19, 2;, 26, and 29 

at the end of this report. 

Kereford limestone member 

The name Iereford waa applied by Condra (1927) to the 

arenacaoua, partially oolitic, foaailiferoua, more or leaa 

lenticular limestones previously known as the "Waverly 

flagcing". At t.he tiu the name was proposed, Condra con-

aidered the lereford limestone aa the base of the lanwaka 
shale. aoore (1932) placed the Kereford limutone at the 

top or the Oread limeatone. The Kereford limestone, unlike 
moat of the upper Pennsylvanian limestones in Kansas, is 
characterized by lateral variations in thickneaa and lithology 
(Moore, 1949). Moore (1951) states that the lereford lime-

stone is not recognised in southern Kansas. The type sec-

tion of the Klireford limestone is in the ICereford quarry, 

just south of Atchison, Kansas. 

&itbo~ogi9 character ans thicknese.--- In Elk county, the 
limestone beds occurring about 17 feet above the top of the 

Platts.mouth limestone in aec. 5, T. 29 s., R. 13 E. are 

correlated with the lereford limestone of northern Ianeaa. 

At this locality, the member ia slightly less than l foot 

thick and conaista of dark grey, ahelly, buf't to grey 
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1..•.Y!!!•--- Tb• larerord limestone, in northern Elk county, 

contains Tr,1t1,c,_t..!.!, lhombopora, rare Aatartella, and erinoid 

at•••• In southeastern Greenwood county, the limestones con-

sidered to be the Kererord contain .Q.tt,onoaia, Oaa&i!, 
l_ritieitea, lnteletea, }lerb7.a, _Amblya1pbonella, and many 

shell frapenta. 

Lateral changes round wi'thin the beds considered to be 

the lereford limestone are shown in the croaa-aectiona illua-

trated in Figure 5. For measured aectiona of the lererord 

limestone, ••• sectior"• 12, l), and 25 at the end or this 

report. \ \ \ 

Kanwaka shale 

The name Kanwaka was proposed by Adams, Girty, and 

White (1903) tor the beds lying between the top of the Oread 

limestone and the base or the Lecompton limeatone. 
Throughout lansas the formation varies !.rom 40 to about 

145 feet in thickness. In northern and central lansas, th• 

formation ia subdivided into j members, which in ascending 

order are: Jackson Park shale, Clay Creek limestone, and 

Stull shale. In southern Kansas, where the Clay Creek 
limestone,feat.b~rs out, the members cannot be differentiated 
and the entJ.t·e rshale and sandstone unit ia referred to as the 
Kanwaka shale. Further, where the underlying Kereford lime-

atone is absent in southern Kansas, the entire intern.l from 



the top or the Plattamouth limestone to the base ot the 

Lecompton liraeatone 1• reterred to•• the Heumader-lanwaka 

ahale. 
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~itbologic character and tbJ,ck~e1~~--- T'he Heumader-lanwaka 

aha.le te/~Vub,.~~ southern Ilk co~ti•• average• about 

125 fleet in thickness. Ia/~.-" \_,,,,Jt• l ~• th~ /~t~",'a~ 

be ••n the top or the Plat he-ba•• -of the . 

the membe,ra · 

this area, 

the Kanwaka shale and upper part of the Oread 
/ 

limeatone can ot be differentiated, aa the l 

units, the .IC eford and Clay Creek limestones t.•--r-·••ent. 
I general, he litholop· the Heumader-lanwalta a~l 

// 

rey, blocky shale wlrl,:'ch becomes , 
, ' I 

-1 creaa:r'ng y more sandy u~ard. l'h~ middle of the( 
~-_./'/ ________ ....--... ,,,,•' ,,- \ 

interval s marked by a massive sandat which in soma 

local1t1 a i;h&nzut int<Vthe -J.-2~:P.--:sm~es of the 
/ / ,,/ 

Heumader-~cUtwa nterva • ,~ upper part interval 
/ 

is ma.i)ll:y grey to buff or yellowish sandy ehalea, with occae-
i()Jl111/thin limestones. 

In expoeurea studied in northeastern Elk county, the Clay 

Creek limestone ia present and the following disaussion of 

the members or the Kanwaka shale ia baaed on sections studied 

from this part of the county. 



Jackaon Park ahale member 

The Jackaon Park ahale waa named by Moor• (1932) from 

expoaurea in the southern part of Atchiaon, Kansas. The 

member, which ia 2- feet thick in the type locality, 1a re-

ported to be over 50 feet thick in the expoaurea along the 

Kansas River (Moore, 1936a). 
J:,1thglonc chs1£acter and thipJmeas.--- In Elk coun~y, the 

Jackson Park shale is about ~Oto 50 feet thick. The upper 

part of the member, consisting of blue-grey to buff or red-

dish clayey shale is underlain by buff to yellowish or grey 

massive to cross-bedded sandstones, the lower part. of which 

represents channel fillings. In some exposures, the chan~ 

nela were observed to cut down to the top of the Kereford 

limestone. In others, where the Kereford limestone is miaa-

ing, the b&se of the sandstone occurs only a few feet above 

the top of the Plattsmouth limestone, making the cutting out 

of the lereford limestone in such exposures a definite 

possibility. In exposure ldlere the channels are not ao 

deeply cut, the lower part of the Jackson Park shale con-

sists of grey to tan sandy to silty shales and thin sand-

s tones. In T. 31 s., where the massive sandstones occur 
shortly above the Plattsmouth limettone, the sandstone ia 
considerably thicker 'than in northeastern Elk county, being 

estimated to have a thickness or 50 to 75 feet or more. 
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Thia massive aandatone haa been named the Elgin aand-

atone by Haworth (1898). Moore (1944. 1951) conaidera the 
Elgin aandatone of southern lanaaa to occur •inly within 

the Stull shale member of the lanwaka shale. However, in 

the tew expoaurea in Elk county where the Clay Creek lime-

stone waa identified, the masaive sandstones occur lower in 

the eection, within the 

expoa~e in sec. 17, 
atone 

where 

.Jackson Park shale. In· -a gnod-

s., R. ll •• -:,e massive sand-

below t.he Sprt !Iran~~•• 
tely equivalent position to the· 

Jackson Park shale of northern Elk county. The position 

of the Elgin aandatone ia shown in the crosa-aections 

illustrated in Figure 6. 

For measured sections of the Jackson Park abale, ••• 
sections 12, 14, and 17 at the end of thia report. 

Clay Creek limestone member 

The name Clay Creek was proposed by Moore (1932) for the 
thin, blue to bluish-grey limestone which occurs in the middle 

of the Kanwaka shale. In the type section, on Clay Creek, 

about ose mile west of Atchison, Kansas, the member is about 

2 feet thick. In some unweathered expoeurea the member ia 

vertically jointed and uniform, not .@like the Leavenworth 

or Rock Bluff limestone~. However, the member more typically 

weathers into small, irregular, shelly chips (Moore, 1936a). 
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,Litholpgic character and thickn••••--- In northeastern Elk 
county, the 8lay Creek limestone average• about 4.5 feet in 

thickn•••• In an excellent exposure in aec. 21, T. 28 s., 
R. 12 E., the member conaiata or) feet or thin, grey, 

slabby, almoat coquinoid limestones interbedded with grey 

shale which is underlain by 2.9 feet of thin-bedded, buff 

to orange, fusulinid bearing lirnestones interbedded with 

grey to buff shales. The lowennost limestone bed is brown-

ish-grey and somewhat sandy. In sec. 7, T. 29 s., R. 12 E., 

the member is slightly less than 4 feet thick and consists 

of thin, grey, pelecypod bearing limestones and shales. 

The lower two thin limestones are sandy. 

The mem er evidently feathers out in southern Elk 

northern Ch tauqua counties, as 

s. At any rate, in 

S., R. 11 E., the C 

men1ber was not 

in 

limestone ia 

south of T. 

sec. 17, 
abaent. As e lower beds of the Clay Creek 

auqua counties is rep 

occur about 

Branch lim stone. 

coming mores ndy south-

southern 

ented by one of the 

0 feet below th:firing 
/ 

Moore (1951) states that the Clay Creek limestone has been 

tentatively identified in Elk and Greenwood counties. 

Fusulinids collected from the beds in Elk county compare 

favorably with specimens collected from the member in nor-
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thern lanaaa and seemingly suggest that a positive correla-

tion between the two areas ia posaible. 

FaUM•--- Th• Clay Creek limestone 1• highly foaailiteroua 
in northe•stern Elk county, with the upper bed• in sec. 
21, T. 28 s., R. 12 I. being almost coquinoid. The follow-

ing fossils were collect,ed trom the member in Elk county: 

friticite§. j2!trbI!, HYalin;a, ~theloeripug, ~omposita, 

Crurith7ris, Rh9!4bopora, Linoproductus, ~viculopecte.n, 

..{uresania, crinoid sten~, and echinoid spines. 
Lateral variations found within the Clay Creek limestone 

are shown in the cross-sections illustrated in Figure 6. 

For measured sections of tha Clay Creek limestone, see sec-

tions 14 and 17 at the end of this report. 

Stull shale member 
• 

The name Stull shale was proposed by Moore (1932) for 

the beds between the top of the Clay Creek limestone and the 

base of the Lecompton limestone. In the type locality, near 

Stull, Douglas county, the member is about 30 feet thick (Moore, 

19J6a}. In northern Kansas, the member is a yellow-brown 

sandy shale which locally contains one or more coal beds 

(Moore, 1951). 

Litholo&,1~. char~cter and ~hicknesJ.--- In northeastern Elk 

county, the thickness of the Stull shale is about )0 feet. 

In a good exposure in sec. 21, T. 28 s., R. 12 E., the m•b•r 

is about 35 feet thick and contains the following lithologiea, 

in descending order: .!..~l.!, 8 feet, green-grey, clayey, red-
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d1ah in the middle; limestone and shale, 6 feet, thin; bu.ft, 

foaa111feroua limeatonea interbedded with grey ahalea, the 

latter contain plant remains; Jhale, 21 feet, orange to butt 

in upper part, grades downward through bluiah-grey, HJ:alina 
bearing shale into mottled green to red or bluish and burr 
shales. A few thin, buff, qbonetes bearing limestone plate• 

occur 7 to a feet above the baae. 

The occurrence of the Elgin sandstone, reported by 

goore ( 1941+, 1951) to occur mainly w1 thin the Stull shale, ie 

discussed above under the Jackson Park shale. However, in 

repetition, it will suffice to say that wherever the Stull 

shale could be differentiated in Blk county, the massive 

sandstone (Elgin) was found to occur below the Clay Creek 

limestone and to lie within the Jackson Park shale. 

Aa is the case with all the members of the Kanwaka 

shale, the Stull shale could be differentiated with certainty 

only in the northeastern part of Elk county, as the lower 

limiting marine unit, the Clay Creek limestone thins and dis-

appears to the aouth in Chautauqua county. 

!aqna.,1 \~1C,~uqua. _,, ty, -the upl)$~t of hnwaka-
Heuuiad, ahal , cJres:90,,:ding pr¢rAately Jo the ull ale 

of a y shale sandsto • In mor«t,,hortherly outcrops, 

in T. 28 and 2 s., the member becomes increasingly more 

fossiliferous aa thin limestones and calcareous shales appear. 
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The following fossils were collected from the member in 

aec. 21, T. 28 s., R. 12 E.: Iriticitea, Chonettf• ~nu:1~~..u:11, 

l;eoapiriter, p,rbn, l.inoproducutue, AaPhitcapha. Jhombopora,. 

,4meh111ite.1. and crinoid stems. A few plant remains are 

present in the ahale about 10 feet below the top. 

The lateral variations found within the Stull ahale are 

shown in the cross-sections illustrated in Figure 6. For 

measured sections of the Stull shale, see sections 1~ and 17 

at the end of this report. 

Lecompton li~estone 

The Lecompton liwestone was named by Bennett (1896) to 

include a ntriple system of limestones" separated by shales 

which cap the hills near Lecompton, Kansas. Condra (1927) 

tamed the mambera of the Lec0.1upton limestone and raised the 

upper boundary to include the next higher lirut:stone, the 

Avoca. The naliles he proposed for the membere are, in as-

cending order: Spring Branch limestone, Donip.han shale, 

Big Springs limestone, Queer~ Hill shale, Cullo1n limestone 

(later abandoned and replaced by the Beil), King Hill shale, 

ai1d J.voca limestone. In the type locality, Lec0&i;ton, 

Douglas county, Kansas, the fora~tion has a thickness of 35 
to 40 feet (..Ioore, 19J6a). 

All of the recognized members or the Lecompton limestone 

have been identified 111 Elk county, where the fomation baa 

an average thickness of about 55 feet. The base of the 



-- .,. 

formation is mapped on the accompanying areal geologic map 

(Plate 1) and its line or outcrop 1• indicated by the symbol 

Spring Branch limestone member 

The Spring Branch limestone wae named by Condra (1927) 

from exposures of yellowish to brown weathering, massive, 

somewhat chalky limestone on Spring Branch, north of Bi& 

Springs, lansas. This lower member of the Lecompton lime-

stone was originally referred to by Bennett (1896) as the 

"Fusulina" limestone. Moore (1949) states that the member 

averages about 5 feet in thickness in northern Kansas and 

is represented in southern Kansas by 2 to 3 feet of impure, 

sandy limestone which may be nodular and algal in the upper 

!)art. 

Lithol_ogie cq~~cter and thicknJt•n•--- In Elk county, the 

Spring Branch limestone averages about 4.J feet in thickn•••• 

In sec. 7, T. 29 s., R. 12 E., the member ia well exposed 

and consists of two limestones separated by shale with a 

total thickness of ~.8 feet. The upper 1.7 foot limeaGbrie 

bed which is massive, light grey, ~ottled, with abundant 

Oeagi!, is separated from the lower 1.9 toot massive, blue-

grey, sandy limestone by a 1.5 root grey shale. The member 

ie 6.4 feet thick in sec. 21, T. 28 s., R. 12 E., where it 

conaiata of) massive limestones separated by thin al2bby to 

nodular limeatonea. In this exposure, the upper limestone 
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Doniph n shale me er 

The Doniphan shale was named by Condra (1927) from expos-

urea in northern Doniphan county, Kans s. oor (1936a) 
st tes that the beds which Condra evidently inten ed to de-

signate as the Doniphan shale consist largely of i mpure thi 

bedded lime tons ·nd hal ea nd th t the ore calcareou 

eds are equiv lent to par of th pring Branch 11 estone 

farther to the outh. cross Kansas , the member is r porte 

t v ry in thickness fro 5 to about 34 feet ( oore, 1951. 

_i,thologic character and thickness.--- In Elk county, the 

Doniphan shale averages abo t 23 feet in thickness. Ins c. 

7, T. 29 • , R. 12 E. , the ember is slightly leas than 18 

f , et thick and consists of rey to ligbt buff sandy to ail 

bales, which i its 1 dle part., contain several thin, 

greenish- grey sandstones. In ec. 36, T. 29 ., R. 11 _. ,th 

ember' is bout 28 feet thi ck. The upper h lf of the e ber 

i thi loc lity is inly eeni h-grey, somewhat cross-

edded, dirty sandstones interbedded with sandy to silty re 

sh ea. Th , lower half consists of rey to greenish- grey, 

s ndy to 

arked 
I 

obtained 

inter 

here the 
\ 

Quee il, 

Doniphan 

to J r eet were 

S., It 1s 

shal is thin, the next hi 

abnormally thick , being a 



. upo•:r••• In the expo., .. or the oc,;;tj,han ahalJI) 
in Chau uqua COl.lnt:,, thf ••ber lack a f he character 
dieplay in the more ndrtherly upoaui-ea 1n Elk ounty and 

contaima thin, dirty liaeatone which ia crowded with 

.Q~gi,1. 

faupa.--- With the exception or Qaagia, no toaaila were 

collected from the uaber. 

The lateral variations found within th• Doniphan •bale 

are ehown in the croaa-eectiona illuatrated in Figure 6. 

For aeaaured aectiona of the Doniphan ahale, ••• eectiona 
17, 20, 23, and )2 at the end of thia report. 

Big Springs limestone member 

The Big Springs limestone waa named by Condra (1927) from 

expoaurea near Big Springs, lanaaa. The meaber poaa••••• 
the lithologic development typical of the "middle• limestone 

bed of a Shawn•• megacyclothea, being a dark blue, denae, 

vertically jointed, massive limestone bed co1111only l to J 

feet thick. However, in eome exposurea, the conaiata 

of 2 or 3 limeatonea aeparated by shale (Moore, 
1936a). 

Litholog19 character and thickneaa.--- In Elk county, the 
Big Springs limeatone averages about 4.5 feet in thickn•••• 

The upper limestone bed is typically a maaaive, dense, ver-

tically jointed tuaulinid bearing limeatona. Th• remainder 



of the member ia made u 0 ooe or more thin bedded lime-

stones separated by thin sh les. The lowermost limestone . 
alway.a nd IJ in of the member 1 i pur sandy. in fact, some 

of the exposures in Chau qua county, the lower p rt of th 

1ember is a calcareous sandston. 
' 

In s ec . 7, T.29 s. , . 12 •· • the Big Spr ings 11 e~ 

stone is 5.5 fe•t thick and consists of an upper 1.; foot 

-

d rk blue-grey, assive, dens, vertically jointed, fusulinid 

bearing li es~o e bed se rt d from a lower .5 1oot 

bluish, sandy limestone by a 1 . 5 foot grey claye shale . 

In sec. 36, T. 29 s., R. ll ., the member is slightly over 

4 feet thick and contains the following lithologic units, 

descending order: limestone , ense, blue-grey , massive, 

fusulinid baring, weathers with a brownish crust, 1 .4 fee; 

shale, crey, calcareous with abundant f sulinids, 1.0 feet ; 

~stone blue- rey, 0.2 fe t , shale, rey, clayey, 0 . 7 t 
lime~~, dirty grey, sand, 1mpur • d rty y lo 

. e therin , .8 feet. 

o brown· sh 

33 s., by 2. 5 feet of 

i estones 1nterbedded with 
Ult 

r~n shales hie are . di ain by a maasi v 
T s i s in turn 

sandstone. 
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l'!l.Yn!•--- Throughout ita outcrop in Elk and Chautauqua coun-
ties, the Big Springs limestone ia characterised by the 

abundant occurrence or the fuaulinid genua 1£.iticitet• 
AltbaQCh,tuaulinida have been found to oocur throughout 

the m•b er, they are b7 far more abundant 1n the upper part. 

The l~w•r, more impure sandy limestone• contain a molluscan 
tauna. 

The following toaaila were collected froa outcrops in 

sec. 36, T. 29 s., R. 11 B.: Triticite1, Qhoneteg. Qrurithytia. 
echinoid epinee, and cr1no1d at•s from the upper maaeiYe 

limestone bed and ,lollinella. Bair<JM, Cavellina, M,alina, 

Leda, Attartella, Peeudosrgopleura, Anomphalua, Ponaldin,., 

Bell,r0Rb9,n. BaYlia, §treptac11. Aoniapa, J.homboporf, 
feneatellid bryozoana, and many ehell fragment• from the 
lower sandy to silty limestone and immedia~ely overlying 
ahale. 

The lateral Yariationa found within the Big Springs 

limeatone are shown in the croaa-aectiona illustrated in Figure 

6. For measured sections of the Big Springe limestone, aee 
sections 17, 20, 2;, and )2 at the end of this report. 

Queen Hill ahale member 

The Queen Hill ahale was named by Condra ( 1927) from 

exposures at tueen Hill, northeaat ot Rock Bluff, Nebraaka. 
In t.he type area, where t.he meaber 1a about 5.5 feet thick, 
it conaiata of an upper bluish argillaceoue abal• underlain 
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by black tiaale shale. Although the black tisale part ia not 

comaonly round in southern lanaaa (Moore, 1949), the two-fold 

lithologic subdivision 1a marked throughout the more northerly 

outcrops of the member. Acroaa Kansas, the member varies 
• 

in thickn••• from) to about 6 feet (Moore, 1951). 

&itbc~o,p.c character apd ~hicknesa.--- In Elk county, the 
Queen Hill $·hale averages about ) • ; feet in thickneaa. In 

eec. )6, T. 29, s., R. 11 E., the Queen Hill ahale 1a ;.3 
feet thick and coneiata or dark grey, clayey shale. South-

ward, in Chautauqua county, the Queen Hill abale thickens 

considerably, with the maximum thickness measured being Juat 
' ( ;;' 

slightly under J:S feet. In aec. 5, T. 33 s., R. 11 E., 

the member ia well exposed and conaiata or th• following 

lithologic units, in descending order: Jhalt. gra7-blue, 

blocky, S.J feet; lb!l!, black, fiaale, J.O feet; JJJneatope, 

black, shiny, with abundant Crurithyria, 0.2 feet; 1bale, 

black, tieale, grading downward into grey, blocky shale, 

6.4, teet. 

As was mentioned above, the Queen Hill shale thickaa to 

the south, w1 th the maximum thickness being recorded in the 

localities where the underlying Big Springe limeatone.and 

Doniphan shale are abnormally thin. 

Fa:un:a.--- The only roaaila collected trom the Queen Hill 
shale were a few conodonte from the black shale and _qrp.rith7ri1 
from the black limeatone in Chautauqua county. 
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The lateral variations found within the Queen Hill 

are shown in the illustrated in Figure 6. 
For measured aectiona or the Queen Hill aha.le, aee section• 

17, 20, 21, 2), and 32 at the end of this report. 

Beil limestone member 

The name Beil waa proposed by Condra (1930) tor th• 
llmeatone which Condra and Bengston ( 1915) had previously 

named the Cullom. The substitution was neceaaary, aa the 

type section ot the Cullom, which had been correlated aa a 

subdivision or the Lecompton limestone, was discovered to 

be equivalent to the Westerville limeawne or the lanaaa 
City group. The type locality of the Beil liaeatone ia the 

Beil farm, aouth or Rock Bluff, Nebraska. 

The Beil l.i.llleaton• repreaenta the wavy bedded "upper" 

liae8tone or a typical Shawnee aegacyclothem as interpreted 

by Koore (1936a). Across lanaas, the member varies in 

thickness from about 4, to 1.5 feet. 

jJ.thol91ic cbaracJ;•r aql tbiekn••J•--- In Elk county, the 
Beil liaeatone averac•• about 9 feet in thickness. In sec. 

)6, T. 29 s., a. 11 E., the Beil limestone ia 9.3 feet thick. 

The upper 7 feet are •••ive to wavy bedded, grey to cream 

yellow weathering, toaailiteroua_lillleat,one or which the 
upper root ie algal. A lower 0~ foot, blue-grey, denae -· 

liaeatone ia separated fro• the upper maaaive part by a 1.5 
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The lateral variations found within th• Beil limeetone 

are shown in the croae-aectiona illustrated in Figure 6. 
For meaaured sections of the Beil limestone,••• sections 
17, 21, 23, 32, and 33 at the end of this report. 

ling Hill ahale member 

The ling Hill a.bale waa ruuaed by Condra (1927) from 
exposures in lCing Hill, aoutheaat or the Rock Bluff, Nebraska. 
In the typa area, the member 1• blue-green and redcl11h argil-

laceoua ahalea with a thickneaa or about 7 feet. In lanaaa, 
the varies from about 5 feet in northern outcrops to 

a maximum or about 16 re•t in southern Kanaaa (Moore, 194-9). 

L!thologic c,haracter and t,hickn••••--- In Elk county, the 
ling Hill ahale varies in thiclm••• from slightly leaa than 
5 feet to slightly over 10 feet. In aec. 21, T. 30 s., R. 
11 E., the member ia 10.6 feet thick and conaiata of gray 
to greeniah and red clayey shale. The red shale occurs in 

two 2 to 3 foot son•• in the middle of the member. In sec. 

36, T. 29 s., a. 11 E., the member 1a represented by 5 feet 

of blue to greyish shale 'n r:;,, T./J~, R•/-fi)•, in-

ChaJ~q,aa/ ount , t Un )fill ~;e/ia onlJ ali&ht1/J, ,oy..r I 
3 feetltii'ick. 

Fauna.--- With the exception or a few small irregular 
algal bodies in the member in Chautauqua county, no foaaila 

were seen in the King Hill abale. 
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The lateral variations found within the ling Bill ahale 

are shown in the croaa-aectiona illustrated in Figure 6. 
For measured sections of the ling Hill abale, aee sections, 

17, 22, 23, )2, and 33 at the end of this report. 

Avoca limestone member 

The Avoca limestone was named by Condra (1927) from an 

exposure on the south fork of Weeping Water Creek, 3 miles 

east of Avoca, Otoe county, Nebraska. The Avoca limestone 

ia a dense, bluish, earthy limestone usually occurring in 

one or two beds which average about 4 feet in thiclm•••• 
Throughout ita outcrop belt, the member contains abundant 

f'uaulinida. 

Lithologic character and th1cknee1.--- In Elk county, the 
Avoca limeetone averages about S.5 feet in thickness • 

In sec. 21, T. 30 s., R. 11 E., the Avoca limestone ia com-
pletely exposed and consists of the following lithologic 

• I 
,/ 

unite, in descending orderi limestone, 0.7 feet., shelly, -

dark grey, one bed; §hale, 0.8 feet, grey-brown, clayey, toa-

ailiteroua; 1hale, l.l feet, grey, clayey, fossiliferous; 

J.i•atonJ, 0.9 feet, hard, dense, brittle, vertically 
jointed, with abundant~- tbale, 1.6 feet, grey to 

brown, clayey above to calcareous below, highly foaiili-

feroua; 14.!!eatone, 4.1 feet, blue-grey, weathers buff to 

brownish, wa vv bedded, !uaulinda abundant. The moat per-
sistent and cbaracteriatic element of the Avoca limeatqne in 
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Elk county is the dense, hard, bearing limestone 

bed. Although the lower unit of the m9mber is often more 

ssive, it tends to weather more re dily and is often quite 

difficult to distinguish fro the other fusulinid bearing 

limestones of the Lecompton limestone. 

, in Chautau y, the to an 
/. 

av~age ut • / , T. 3 
t he one i 

grey, 

gre, 11 ero· .,, sh lo . 

i hi hl f o s·11rer us, ·t obun nt Tritic te nd ttonoaia 

i th o t char ct ri i n r. Th f llo i g ossils 

er e l ... e • d fro t V C 1 s e. 21, • 30 .. J 

• • l • and--A'1im:;;::=i~, 4.~~f . ..;=_tir...__- 'IT'~~ 

~- .H!:!stedie., func:to pirifer , 

Qruri ~pxrJ . , _hombo or , 1z· ir i , Hol l1nel l , ~-~:::.;=.::::=.::::...:.:e=!, 

J:_ odiscus, _1:yphosto .~1_, _ ;::.:;..;;::= == .matina, 
. -

on ·stellid bryozoane, echi oi spi s, nd cri o1 ste sand 

plate • 

he lat r l v. riati f nd withi the voe lie tone 

r · sho •· in ~he ro Sr' sect in · 1 -r 6 . or 

es rd ection o t ' e v c li est n , se- s cti o .s 17, 

1, 1 , 32 n 33 t the end of this re ort. 
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Tecumseh shale 

Th• na•• TecWDa•h waa propoaecl by BeNe (1a98) tor about 

75 feet of shale underlying the Calhoun (Deer Creek) 11••-

atone. The type aection 1a located near the Tillage of 

Tecwaaeh, Shawn•• county, lanaaa. Acroaa lanaaa, th• 
formation ranges in thickneaa from about 70 feet in the north 

to about 50 feet in the southern part of the state (Moore, 

1949). In ganeral, the formation consists of clayey to 

sandy shales which locally may contain sandstone or a thin 
,·.~ , J ~' ~1 .. · .. 

,.f.1 limestone. The subdivisions of the .formation, as employed by 

the Nebraska Geological Survey, are not persistent enough in 

lanaas to be recognized as members • 

.Itithologic character apg t~ickn•t!•--- In Elk county, the 
Tecumseh shale averages about 45 feet in thickneaa. In aec. 

10, T. JO s., R. 11 E., the formation is about 55 feet thick 

and consists mainly of sandy to silty grey shalee, red to green 

and bluish-grey clayey shales and sandstones. The upper 15 

to 20 feet are made up of thin to fairly massive, croas-bedded, 

grey sandstones which weather to buff or reddish. A thin 

0.4 foot limestone (Oat?) occurs about l2 feet above the 

base of the formation. The shale below the (Ost?) limestone 

is more clayey than above and contains occasional calcareous 

nodulea and plates. 
of this shale, in a 

In sec. 

the ec eh ale 

Pelecypods are comm.on in the upper par~ 

znae just below the (Oat?) limestone. 

11 Cha~~~~;----\ 
nsiata of 9 feet or) 
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red to --g~nish clayey aba-1: separated below rom abou 23 

feet or ye/low to butt blocky shale, which i fossil eroua 

t>/1~ th• up,/,.r few feet, by ab ut J0,5 feet o ,,,,gr•Y 
and grey ~llowiah sandy · le. 

l&"PI•--- For tbe most part, the Tecwueh shale ia untoa-

ailiferouaJ however, pbonetea, Jµreaania, and Hralina were 
found about 20 feet above the baa• of the formation 1n the 

exposure deacribed above from Chautauqua county. KJalina 

was found in conaideroble abundance below the (Oat?) lime-

s~one in aec. 10, T. 30 s., a. 11 E. The (Oat?) liweatone 

contains Bair~!A, Joneata, small gastropods, productid 

apinea, crinoid eteme, and many 8111all ahall fragments. 
-The lateral variations found within the 'l'ecumeeh shale 

are shown in the croaa-aections illustrated in ,·1gure 7. 

For measured aeotiona or the Tecwueb shale, aee aectiona 

15, 16, 23, 27, JO and )lat the end or this report. 

Deer Creek limestone 

The Deer Creek system was named by Bennett (1896) from 

26.5 feet ot limastonea and shales exposed on Deer Creek, 

east of Topeka, Kansas. Haworth (1698), 1n a stratigraphic 

table of the Coal Measures of Xanaas, listed the Deer Creek 

limestone as a member of the Shawnee formation. The Beer 

Creek limestone ia very persistent, having been traced from 

Iowa southward into Oklahoma. Across Kansas, the formation 
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varies in thickn••• from 20 to about 80 feet, averaging about 

40 feet (Moore , 1944) • . _.-- .. -·- -- ~-", 

In Elk county, with all the 

members present, 1 y 55 tofO feet thick. The formation is 
well exposed and • upp•1 maaai ve ,Irvine Creek limestone 
member forms a var pronounced scarp which trends northeaat 

acroas east-central Elk county. The base ot the Ervine 
Creek limestone is mapped on the accompanying areal geologic 

map (Plate l) and its lin.e of outcrop is indicated by the 

symbol!• 
The member• of the Deer Creek limestone recognized in 

Kansas are, jn ascending order: Ozawkie limestone, Oekalooaa 

shale, Rock Bluff limestone, Larsh-Burroak shale, and Ervine 
Creek limestone. 

Ozawkie limestone member 

The Osawkie liaeatone was named by Moore (l9)6a) from 
exposures near 9zawkie, Jefferson county, Kaneas. Thia 

·ult'(._ 

"lower Deer creek" limeatone was named the Rock Bluff lime-

stone by Condra (1927). Moore (l9J6a) states that in the 

type locality, the Rock Bluft limestone possesses the lithology 

or a "middle" l~cina ot a typi~•l Shawnee megacyclothem 
and that the limestone is equi valant to the "middle Deer 
Creek" liaeatone of lanaaa. Therefore, Moore concluded 
that the lower limestone waa unnamed and proposed the name 

Ozawkie for it. 
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Across Kansas, the Ozawkie is a massive bedded, somewhat 

impure, sandy, locally fossiliferous limestone averaging about 

5 ~•et in thickneaa. 

Li tbologic character and thiclw••t.• --- In Elk county, the 

Osawki• llme-wtone averages about 2.5 feet in thickn•••• 

In sec. 35, T. 29 s., R. 11 E., the members ia 2.2 teet thick 

&nd conaieta or two liuatonea separated by a thin grey-

brown shale. The upper bed is a dark grey, massive, algal, 

fusulinid bearing limestone which posseaaes an irregular 

base. The lower bed is a blue-grey to mottled, buff weather-

ing, fuaulind bearing limestone. In aec. 29, T. 28 s., R. 

12 ~., the member is 3.1 feet thick and conaiats of three 

massive beds of light grey, mottled, orange to buff weather-

ing, algal, fusulinid bearing limestone. Ia.: expo~ure=in 
c:_--- - --

• 11 .E., _in-Cbp,utauq~urity, the member 

thick a ··· ;;;,.-:ie "P ~•• i~illt!!:on .. 
aepara~ed by red, -, and yel~alee. 

fa~.---?r1t1c1taa and psagia are the most common fossils 

fouLd in the Ozawkie limestone in Elk county. The follOlfing 

toaaila were collected from the member in Chautauqua. and 

Elk counties: Triticitea, Qsagia, Tetrataxj.s. Cavellina, 

,!airdia, Jureaania, Oomposita, Hh9mboR9ra, ,&vic~opiQP!, 

echinoid apinea and b~sGs, crinoid atua and plates, and 
small gastropods. 

The lateral varia~iona found within the Osawkie lime-

stone are shown in the croaa-aectione illustrated in Figure 7. 



99 

For meaaured sections of the Ozawkie limestone,••• sections 

15, 16, 2), 27, )0 and 31 at the end of this report. 

Oskaloosa shale aember 

The ahalea, 1-ediately above the limestone (Rock Bluff) 

which Oondrn conaidered to be~~1.h• "lower Deer Creek" lime-

stone in Hebraksa, were named the Larsh shale by Condra 

(1927). However, as stated above, the Rock Bluff limestone 

of Condra is actual~y the 0 middle11 limestone of the Deer 
\1 

Creek megacyclothem; therefore, t~e name Larah shale is 

applicable only to the ahale interval between the "middle" 

( Rock B11.1.ff) ,-md the "upper" ( Ervine Creek} lime.stones. 

Moore (l9J6a) proposed the term Oskaloosa shale for the 

interval between the 0 lower Deer Creek" limestone (Ozawkie) 

and the "middle Deer Creek" limestone (Rock Bluff of 

Conttra). The type section is located near Oskaloosa, 

Jefferson county, Kansas. 

The member ia bluish-grey to yellowish clayey shale, 

which contains minor amounts of siltstone in northern Kansas. 

In southern Kansas, the member becomes a sandy, micaceous 

shale in which occa.aienal thin nodular limestones are pre-

eent. Acrose Kansas, the Oskalooaa shale varies from 5 to 

10 feet in the north to about 25 feet in the south (Moore, 

191+9). 
~itholpgiq 91¥!~~~ter an~ thig.k!!._'!.!!,•--- In &lk county, the 
Oskaloosa ehale averages about 28 feet in thickneaa. The 
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member is composed aatnly of reddiah clayey ahalea in which 

minor amounts of green clayey aha.le, aandatonea and local 

l.meatonea occur. In aome of the outcrops studied, in the 

upper part of the member sand.atones and sandy ahalea are the 

dominant lithology. In sec. 29, T. 28 s., R. 12 E., the 
Oskaloosa shale is 34 feet thick and contains the following 

lithologic units, in ascending order: shale, 29 feet, red 

o green or purple, clayey to aandy, with thin greenish-grey 

sandstone plates occurring 12 and 28 feet above the base; 

.shal,!, 5 feet, grey-brown, algal, with a few calcareous 

streaks in which fusulinids are present near the top. In 

sec. 35, T. 29 s., R. 11 E., the member is 23 feet thick. 

In this expoeure, the top and bottom of the member are not . 
exposed; however, starting about 6 feet below the top, 7 to 

8 feet of buff, micaceous, fine grained, croee-bedded sand-

stones and buff sandy shales are exposed. In sec. 9, T. 30 

s., R. ll E., the member is 28 feet thick, containing an 8 

foot covered interval, probably ahale, followed downward by 

2U faet of reddish clayey shale in which a 4 foot limestone 

occurs about 2.5 feet above the baae. The limestone is highly 

algal, very irregular, greenish to dark grey, and weathers 

light grey to almost white. A si~ccurre9 

limeatone in th; lo •1· part ~r---tiie O~lo.oaa aha 

r algal 

served "in sec. • 33,$~ R. 11 s/. • "Chautauq 

y-r41, a 0.5 to ·( algal, g~;ieb-grey mutcme occ ra 

about 1.2 feet above the baa• of the member. 
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Fauna.--- In 1eneral, with the exc~•ption of 21!1!1, the 
Oskaloosa abal• ia lloweYer, tb• following 
toaaila were collected troa the upper 2 to 3 feet ot the 
••ber in aec. 29, T. 28 s., a. 12 1.: %ri\1cite1, J!irdia, 
echinoicl apln•• and baaea, and small, irregular, butt to 

wbit.e al.pl bo41••• 
Th• lateral eariationa tound within th• Oakalooaa abale 

are abown in the croaa-aeotiona illustrated in r1gure 7. 
For ••au.red aeotiona ot the Oakalooaa abale, •" aectiona 
15, 16, 2), 27, and )0 at the end of 1-hia report. 

Rock Bluf't liaeatone aember 

Th• Rock Blutt liMatone waa named by Condra (1927) 
f'roa expoaurea in the Kiaaouri 11Yer bluf'ta, northeaat or 
Rock Blutt, lebraaka. In lebraaka, Condra applied the 
term Rock Bluff to the lower bed• or the Deer Creek lilleatone. 
Moore (l9)6a) atudied the type aection or the Rock Bluff 
11.a .. tone and concluded that th• llock Blutt liaeatone or 
Comlra waa equ.4.talmt to the •aiddl• Deer Creek" lilleatone 

ot lanaaa. It ie in thia atratigraphic ••n•• that 1-he name 

1a •ployed in Ian••• 
Tb• ••b•r po••••••• th• lithologic dewlopaent that baa 

coa to re regarded•• that or a typical "middle" lilleatone 
or a Shawnee •cacyclo)hem: a aingl•• blue, denae, bard, 
Yertically jointed limeatone bed. A.croaa lanaaa. the ••b•r 
ia remarkably unitona, Yarying fro• l to 2 feet in tbickneaa. 
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Jeit;hQlogic Cffr@Ct_,r yd tb&cknea1---- In Ilk county, the 
Rock Bluff 11.laeaton• variea from 1.5 to 2.0 feet in thick-
ness. In aec. );, T. 29 s., a. 11 E., the member ia 1.5 
reet thick and ia a dark blue, denae, bard, brittle, ver-
tically Jointed, maaaiYe, tuaulinid bearing lilleetone bed. 
In aec. 9, T. 30 s., a. ll 1., the ••b•r 1• 2 feet thick, 
denae, blue, brittle, vertically jointed liaeatone which baa 

a tedency to aplit about in the aidclle. The limestone 

weathers int.o abarp, angular blocks. 

Fauna.--- fr1t1o1ttf 1• the most nwraeroua and characteria-
V tic foaail or the Kock Blutf limea1i0ne; however, in moat 

expoaurea &f\U:1.thn-it, iureaania, and other shell fragments 
are preaent. 

The lateral variation.a fowid within the Rock Bluff lime-
atone are shown in the croaa-aectiona 1lluatrate4 1n Figure 
8. For uaaured aeotiona of the Rock Bluff liaeatone, aee 
aeetiona 15, 27, and lO at the end ot tbia report. 

Larab-Burroak shale IUllber 

The term Larah shale waa introf.luced by Condra (1927) 
tor u:poevea on the Larab tara, northeast ot Union, lebraaka. 
The ••b•r co,uaiata ot argillaceoua, bedded a bale which ia 

black ancl tiaal• in the lower part. The term Burroalc waa 

proposed by Condra and aeed (1937) to replace •tiaaion Creek" 
~Condra, 1927), aa \he latter waa round to be equiYalent to 
the Larsh ab.ale or lebraaka. The Burroack ah.ale ia bluiab-
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grey, argillaceoua, and toaailiteroue. In lebraaka th• Lareh 

shale ia separated aboYe from the Burroak abale by the 

Hayniea limestone (Condra, 1927). 
Apparently, southward troa Nebraalta, the lurroak abale 

thins and finally wedges out entirely aa the Hayniea lime-

atone coaleacea with and becomes the lower part or the &rri.ne 

Creek liaeatone (Conclra and Reed, 1937). .Moore (194-9) atatea 

that the ahale internl between the Rock Blutt and Jr Tine 

Creek lilaeatonea in central and southern lanaaa aeema to 

be the exact equinlent or the Larsh shale, Haynie• lime-
stone, and Burroack ab.ale ot Nebraska and retera to it as the 

Larab-Burroat shale. 
There 1a ao• queation in the aind ot tbe writer in 

l 

rtlg'arda the appropriatneaa or the use ot the name Larah-Burr-

oak ahale in lanaaa. It, aa Condra and B.eed (19)7) auueat, 

that the Haynie• limestone, in northern lanaaa, coaleacea 

with the lower &nine Creek 11aeatone and can mt be d.11-

tinguiahed aouth of A• point where the lurroak abale wedge• 
out, the Haynie• liaeatone and the Burroak shale ehould be 
coneidered aa a northward equiYalent of the lower part of 

t '°) 

the irYin• Cr•e,k li•atone. It thia is. the caae, the black 

tiaal• and bluieh arg1llac•oue aha.lea 'Which underlie the 

Haynie, liaeatone 1n lebraaka, the Larsh shale, in aore 

aoutherly areae aimply underlie• the BrYine Creek liaeatone, 

the baae or which contains limeatonea equiYalent to the Bayniea 
11aeatone farther north which are oYerlain directly by the 
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main body or the Erri.ne Creek lim.eatone. With the Burroak 
shale ha.Ting wedced out, differentiation or the two lin-
atonea apparently becomes ispoae1ble. Poll~n& t.hia, 

I ten-F tl.lrther, it would••• that the Larah-Burroak ia a 
mianom.er tor the shale in aouthern and central l&naaa and 
that the name Larsh ebale would be more appropriate. 

Tbe use or tbe name Larah-Burroak for the abale between 
the Rock Blutt and Ervine Creek limestone• in aouth~ and 
central lanaaa auggeata that the Haynie• liaeatone ia a more 
or leas lenticular limestone which wedges out and diaappeara 
a0t1thward from lebraska, allowing the 1-wo distinct abalea, 

the Burroak and th• Lareh, to come together and torm a mutual 
lat non-d1V1aable a.bale eouth of the point where it (the 
Haymes limestone) diaappeara. Thia, however, waa apparently 
not bome out by the tield atudiea or Condra and .Beed (l9J7, 
194)). 

}ti!;hololl,c c:vr11t.tr AAd ~12~••:8•--- In Elk county, the 
ahale between the IJ"vine Creek and lock llutt lia .. tonea 

averagea about J teat in tbickn•••• In a typical exposure 
ot the ••ber. in eeo. 9, T. 30 s •• R. ll 1 •• it 1a 2.8 
teat thick, containing an upper grey to bluiah-grey, clayey 
aha.le which ia 1.6 feet thick and a lower 1.2 toot interval 
or black fiaal• ahale. 
lfUB!:•--- The only foaa1la colleoted from the member were 
the tollowin& conodont genera; JU!lde9dell;1. kfQ~hoc:Upf • 
.§.~r,ptowth94p.f, and ,QaVMfP!:ll'!Ufl. The above genera were 
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collected from the black tissle part ot the m•ber in eec. 

9, T. )0 S., R. 11 E. 
For measured sections or the member, aee sections 27 

and )0 at the end of thia report. 

E"1ne Creek limestone member 

Tbe Irvin• Creek liuatone waa nued by Condra (1927) 

expoeur•• on lrri.ne Creek, northeast of Union, C••• 
county, Nebraaka. In lanaaa, t.he ••ber 1a composed. 11&tbly 

or •••ive, wavr beclcled, light grey to whitish or bluiah-

cr.•r, to1aillferoua limeetone trom 5 t.o 32 teet thick. A 
lea.a peraiatent, variable ua1t often overlie• the uin wavy --

bedded part ot the Mmber. Thia upper unit ran.a•• from a 

teat.beredge to aboutt6 teat in thickn••• and variaa locally, 
being either algal, coquinoid, nodular, tine grained, 
or aandy (Moore, 1951). The relationabip ot the Bayniea 

limeatone ot lebraalta t.o the baaal part of the Ervine Creek 

liMatone of lanaaa ie diacuaaed under the Larah-Burroak 
shale. 

i,illbologic !!l!!£act.•r t,bio!9-,I•--- In Ilk county, th~_,, { ',. __ 
EMine Creek liMetone .ba~tr'~tnua"ot.~et. /' In ____ :.__~_c 

:) an excellent exposure in the quar1"'7 jut northeast or Moline, l~.-C( .• , 

the Irvine Creek 11•• on contains the following litbologic 
unite, in aaoending ord 
lower part light grey, 

with occasional wavy, 

ton• 21 feet, toaailiteroua, 
tai}ine, Yery maaaiYe, 

• partings, upper 4 to 
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~ollipel~, Jone1ina, ~aJ•tliaa, Ampbifli~•I, lirkbD• 
.Q!!vu,1gpayhu.s, ~treptogrutt9odu,1. Igtularia, ,&pmed,11cu,1 • 

I•tra~,. Pharkidogotµ1, ~Jlaa1i•lla, 
~tegocoelia, RhompoP9f!, t•neatellid bryoaoaaa, fish teeth, 

echinoid spines and baaea, trilobite pyg1dia, and crinoid 
atema. 

For measured sections in which the Ervine Creak lime-

stone is present, aee sections 27, JO, 34, )5, and 64 at the 
end or this report. 

Calhoun shale 

The Calhoun ah.ale wae named by Beede (l896J trom ex-
poaurea at Calhoun Bluffs, about three miles northeaat or 
Topeka, laneaa. In the type area, the format.ion attains a 

tbicJmeas or about 45 feet. In northern lanaas, the Cal-

houn aha.le is mainly sandy to clayey shales and aandatones 

in which minor amount• or liuatone and coal occur. South-

ward from the type area, the formation thina until it ia 

locally absent near tbe Oklahoma boundary (Moore, 1951). 
Litholo,J.c character and thickny1.--- In Elk county, the 
Calboun ehale is repreaente 

/ , 
aandy to silty and cla7e7, r 
thin liaeat.onea are locally 

y[Yeriable tbickn••• of 
el l~na. ted ehalea in which 

I / 
re • he Calhoun ahale is 

toaailiteroua locally, especially in the lower part. In the 

section• of the formation studied, the Calhoun abale waa 
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Jones Pout sba:le member 

The Jones Point 
exposures at Jones P 

a e was named by Condra (1927) fro 

ebrakaa. I n ·ebraeka, the 

l ceous to ca careous, 
s ilifero i 

r s bout 

lty or ca e sha 

t y li estones 

miles east of Union, Caae county, 
ber ia a blulab-grey, argil-

liferoua shale in which thin 

.cross Ka.nsae, the er 
ess n 8 ca c r eo a to 

contains no lar o 

• 
character ~ _.,. ..... .,..;_..;;,;;;:;:JJ.== COUl Y, the 

ah ,le abov the tent t 1 

c orrelat 1. th th int Ii to abo t 

5 et thickness. nterv n aec. 2, 

. . , . i 

lue to rey or gree 

tl n, p ty, im ure 1 oceur. , • .3 . , 
the interva &> to grey e • •• ,1, 

hie is i hin, aty, impu e, 

r wn we ther in ar resent. 

oore (194 to 1 eet 0 shale in 

Elk count 1th h le 0 northern and entral 
Kens s. ver th t 'ro k li e to which 

C nt . a r t f l i OU• bov the 

Os i te tat iv ly C r l te ith 

t h 0 et • 
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blY'!A•--- Th• following tes·atls were collected trom the 
bed.a hen correlated 1th the Jone• Point abale, in sec. 2, 
T. ll s., a. 10 1.: .;;;;;.;;..;~liiiii, Jlollyella, :D1tricit•1• 
~9!0!2•iM • perbxa, ...:::.=.;:;;.z:===a• AP911pglu1, Al:tru!•lA!. 
trilobite trapenta, 

For- •aaured ae ahale, aee 
sections 35 and 66 at the en of this report. 

mestone member 

The Sheldon limeet e waa named by Condra (1930) from 
quarry eapoaurea east ewbawka, • 

In Kansas, the I imeet light 
grey to wh1t1ab, fine graine den .p..;.-;.:::: . liaeatone 

/ 
which is definitely known n of t In 

a outhern Kansas, there ia i a lpl the Sheldon 
horizon (Moore, 1949). 
~1tholo&i2 charac~ r a in Ilk 

county which is here referre to as the Sheldon limestone 
averages elich,tly leaa than feet in thickness. The unit 

consists 0£ three ar fou/ regular to thin beds or mottled 
&NY to buff or blu1ah,(4enae, somewhat algal l1meatone. In 
sec. 6, T. )0 s., a. 111., t Sheldon limestone is 3 feet 

thick and conaiats of blui , grey to buff weathering, 

Qf&li.! bearing limestone In aee.11, T. Jl s., R. 10 E., 
the unit ia 2.9 teet th k and conaista ot thin, irregular 
bedded, dirty grey, brownish weat.bn-ing liaeatone. 
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/ l•!m.!•--- The limeat.onera---1'WIU"e tentatively corr•lated with 

bern lanaaa contain.. iurtaardf, 

lffliy,. goapofib, ra %r1t1cit••• 2aa&1a, Rhoabopo,ra, 
~viculopecta. teneate trilobite parta, and 

echinoid apinea and plat••• 
The oroae-aectiona illus rated in Fi&ur• 8 ahow the 

lithologic variations £0 within the Topeka limestone in 

Elk county and a poas1bl correlation of the m•bera between 

Elk coun.ty and northern lanaas. For aeaaured eectiona ot 

the Sheldon limestone, 

tie end 0£ thia report. 

ectiona ) 5, .. 65, and 66 at 

al:~ 
The Turner Creak• le was named by C dra (1927) from 

exposures on Turner Creek, so Bois, Pawnee 

county, Nebraaka. e to grey, clayey 

to calcareous shale which a mainly unfoss1liferous. The 

member isl to 5 feet t in northern lanaas and beds in 

southern Kanaas which h.~..-.,..n correlated with the Turner 

Creej shale are 12 to 15 thick (Moore, 1949). 

The Du Boia limestone was named by Condra (1927) from 

the same locality aa the Turner Creek shale. In Kansas, 

the member ia dark grey o:Z' reeniah-blue, fine grained, 
vertically jointed limeaton which in northern Kansas is 0.5 

to 2 feet thick. The mem_ r has not bean recognized south 

of Topeka (Moore, 1949). 
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The Holt shale was 

near Forest City, Holt cou 

by Condra (1927) from exposures 

Miasouri, where it is 2-3 feet 

thick and conaiate or 
upper part and black, 

argillaceous shale in the 

The relationship o upper named member• or the 

Topeka li•atone in north lansas to the occupying 

a comparable interval in E county are not clearly under-

stood. from Topeka, the identity of 

these members is lost du the non-persistent character or 
the limiting or bounding Accordingly, I refer 

to these undifferentiated b county aa Turner 

Creek - Holt shale to indic e that they occupy the same 

relative stratigraphic poa tion aa the defined members to the 

north. Although I have ever studied the expoaurea of the Topeka 

limestone between Elk c unty and Topeka, the literature reports 

that there is a southward · appearance of the diagnostic char-

acteristica which are used atinguisbing the nine members 

or the formation farther north. The above lateral 

change, seemingly, would ke precise correlations between 

the two areas a dubious p HoweYer, a somewhat 

detailed study of the Topeka estone in Elk county has 

revealed that although thickn sses of the members var-y con-

sidex'ably from those in nor hern Kansas, the lithologic 

development is similar enou h to warrant making a suggested 

correlation of these upper T peka beds. A suggested correla-

tion between the mernbers in 1northern Kansas with comparable 
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beds in Elk county ia shown in the croaa-ee~tiona illus-

trated in Figure 8. ( _ 

_ L;.::i-=t_h:.::::o_l_o,,a;;:;:.i_c ____ c_ha_ra ___ c_t..;.e--r ....... a_n;,;.;d=---_...,.==~••. --- In Elk county, the 

interval between 

about 23 feet in thick 

Creek limestone averages 

In T. 31 s., R. 10 E., the 

interval conaiata of the fo lowing lithologic units, in 

ascending onder: shale (T er Creek shale?), up to 0.5 

feet, blue-grey, clayeyf.silty; limestone (Du Bois lime-

stone?), 0.4 to 0.$ fe t, dark blue to dark grey, dense, 

tough, hard, vertically 

"ruiddle" limestone of a 

Joneaina 

ted, locally it rea•blas the 

ee megacyclothem, Lipgula and 

shale?), 17 to 22 feet, green-

ish-grey to dark blue or almost black, locally coaly in 

lower part, upward the a e becomes blue-grey to bu.ff or 

yellowish, highly foasilif~~s, with thin, platy, fossili-

ferous limestones becoming /4eroua in the upper part. 

'.r"auM .• --- The shale her?rererred.. to with question as t.he 

Turner Cretk ahale conta~s ~~_p:'i,a, Jor,.eaina, .khornbo~ra, 
'---Iriticitee, and many ahell gmenta. The Du Bois limestone 

(?) contains abundant Li1 u and Joneailla. The Holt shale 

(?) is extrem.ely foaeilif 

characterized by abundant 

upper part being 

der, small TriticJ:!!.!, 

h.hqmbopora, and many product c1 brachiopoda. The following 

fossils were collected f'ro the upper part of' the Holt aha.le 

(?) in aec. 11 and 12, ·r. Jl <'•, lt. lO ]!;., sec. 12, T. JO s., 
R. 10 b., and sec. 6, T. JO ·,., h. ll I!;., and represent only 

.1 
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the moat common genera: ~=-=------• ,Qhgn•~••, j!~oabopora, 
~yginifeta, jpatedia, Ech . onchu_t, _Qi9t7ocloatua, 

,Chonetina, ~ialaama, , AaJ;artella, M1alinp, 

~•ptillYalina, Yoldia, hon, Wortbenia, :AJl1Rhiacaph1, 
Eue9mite1, ~a1[4fa, Eris and Paradelocrinu1. 

The lateral variations in this interval are ahown 

in the crosa-aections ill atrated in Figure 8. 

For measured sections 

35, 55, 64, 65, 66, and 67 
his interval,••• sections 

the end of this report. 

Coal Creek limestone member 

The Coal Creek limestone was named by Condra (1927) 

from exposures on Coal Creek, north of Union, Cass county, 

Nebraska. In northern Kansas, the member is a blue-grey 

limestone and nodular shale or dark blue, massive, brown 

to blue-grey weathering limestone which varies from 2 to 5 
feet in thickneas (Moore, 1951). The Coal Creek limestone 

shows a tendency to thin wavy beds, which characterize the 

"upper" limestone of a ~ypical Shawnee megaeyclothem. 

~i~h9logic character and thickmpaa.--- In Elk county, the 

Coal Creek li~estone Ya.riea from about 5.0 to 8.5 feet in 

thickness~ l'he member conaiats mainly of dark grey to 

brownish, buff ~o grey weathering, fuaulinid bearing lime-

stone which is usually wavy oedded. In sec. 12, T. 30 s., 
R. 10 E., the Coal Creek limestone 1a 5 feet thick. The 
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upper few beds are rather thin, grey 1io light grey, and 

con1iain numerous ~f1.tieitee and 01agi9. Lower, 1ihe member 

is blue-grey, bu£f to grey weathering, wavy bedded, 

fusulinid bearing limestone. The basal few feet are more 

massive than beda above and contain numer.ous brachiopoda. 

Fauna.--- The Coal Creek limestone is characterized by 

abundant, large !!1ticites. The following fossils were 

collected froc the member in sec. 12, T. JO s., R. 10 E.: 

Triticite~, Osagia, Q__erby4. Chon~~. Hustedia, ,iure,anif, 

Rhombopora, echinoid epines, and crinoid stems. 

The lowermost bed in sec. 11., T. 31 s., R. 10 E., con-

tai.ns Amp,hiscapha, Myelina, J!:µphemites, rhark.i.dp_r-9~_,_ and 

many small high-spired gastropods. 

The Coal Creek limestone outcrops well and forms a re-

cogniza.ble bench across most of Elk county. 'l'he base of th€ 

Coal Creek limestone is mapped on the accompanying areal 

geologic map (Plate 1) and its line of outcrop is irdicat~d 

by the symbol IQ. 
'the lateral variations found within the Coal Cregk 11Jne-

stone are shown in the cross-sections illustrated in Figure 

a~ For measured sectiona of the Coal Creek limestone, aee 

sections J,, 64, and 65 at the end of thia report. 
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Wabaunsee group 

The Wabaunsee formation was named by Prosaer (1895) 

to include about 575 feet of rocks from the "Osage coal" 

(Nodaway coal in Aarde ehale) to the base or the Cottonwood 

limestone. Haworth (1898) redefined the base or the forma-

tion by raising it to the base of the Burlingame 111nestone. 

}.oore (1932) redefiried the ;,;ab~unaee group to include the 

beds between the top of tha Topeka limestone to the base or 

the ~mer·icus limestont:1. Condra (1935) further reetricted 

the Wabawisee group by lowerin& the top of the group to the 

top of the Brownville limestone. hoore (1936a) defined the 

group t.s comprising the beds but\<.eer~ the top of the Topeka 

limestone and the base of the unconfo;r-mity at the base of 

Ile Towle shale. 

~cross Kanaas, the h'abaunsee group co1.a ista cf alternat-

ing limestoni.::i a.r1d shale fori..ativua which have a combited 

·thickness of aboui.:, 500 feet. t·!here the Indian C& ve sand-

stone cuts out the upper· beds of t.he group, the thickness 

is somewhat reduced. 

In Elk county, the Waba.unsee group is, slightly leas 

an ~50 feet thick. With ttA exception of the formations 

which occur between the Elmont and Dover limestones in 

other parts of lanaaa, hero represented by a relatively thin 

shaly interval, all of the recognized formations of the group 

are present in Elk county. Thegroup out.coops in a broad belt 

covering approximately one fourth or Elk county. The eastern 
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margfn or the outcrop belt runs north-northeast through the 

center of the county. The western margin is more irregular, 

terminating in the lower slopes of the Flint Hills. The 

base and top of the group are mapped on the accompanying 

areal geologic map (Plate l). The base is mapped at the 

baae ot the Severy shale and its line of outcrop is indicated 

by a dashed line identified by the symbol~- The top of the 

group is mapped at the top of the Brownville limestone and 

its line of outcrop is indicated by the symbol§.!. A gen-

eralized section of the rocks of the Wabaunsee group is 

illustrated in Figure 9. 

Severy shale 

'the Jt,very she.le was nanied by Haworth (1898} fro1i.1 ex-

posures at, StJvery, Greenwood county. Kansas, which cousiat 

of jO to ]J feet. of shale occurring oetween ~he Howard and 
11~lk f'al.i.s" (1'opekaJ limestones. 

i,cross Kansas, 'the Severy shd.:ie is 70 ·t.o eo .:e~t thick 

and consists mainly of yellow-brown to bluish-grey sandy shale. 

Lithologic character and thickness.--- In Elk county, the 

~every shale is about 70 feet thick and is coa1posed of grey 

to buff, silty to sandy, micaceous shales, which locally, in 

the upper part, contain nodules and lenses of hard, bluish 

siltstone and thin sandstones. The lower part of the sjal• 

is usually f.inely laminated grey silty to sandy shale which 

contains occasional yellowish or bluish streaks. Vertical 
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jointing is fairly common in the lower halt or the formation. 

In aec. 11, T. 30 s., a. 11 E., the lower 5 to 10 feet are 
red to grey clayey ahale. Southward from Howard, the upper 

part or the Severy shale contain• bluish, mottled ailtatonea 

which are aufficiently reftiatent to form the eap rock tor 
several hills lying out beyond the outcropping edge of the 

) 

Howard limeatone. Generally~however, the Severy shale 

forms a slope, the upper part of which ia held up by the 

reaiatent limeatonea of the Howard limestone formation. The 

lower part of the Severy slope merges gently with the soil 

covered dip slope of the Topeka and 1/,• usually 

obscure and difficult to define precisely. However, aa it 
was deemed advisable to map the group boundaries, the baae 

of the Severy ahale waa mapped and its approximate line of 

outcrop ia shown by a dashed line on the accompanying areal 

geologic map (Plate l) which is identified by the symbol~-

Fauna.--- lo foaaila were seen or collected from the forma-

tion. 
a For measured section• of the Severy ahale, aee aection 

41 at. the end or this report. 

Howard limestone 

The Howard limeatone waa named by Haworth (1898) from 

exposures of a thin limestone near Howard, Elk county, Kansas. 
Where the formation ia completely developed, it con-

sists of three limestone and two shale members, ranging in 
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thickness from 8 to 30 feet (Moore, 1951). The formation re-

presents cyclic deposition, which ia considered by Moore 

(1936a) to be intermediate between the typical megacyclothem 

of the Shawnee group and the aimpler cyclothema or the 

Wabaunsee group. 

The recognized member• ot the Howard limestone are, in 

ascending order: Bachelor Creek limestone, Aarde shale, 

Church limestone, Winseler ahale, and Utopia limea~one. 

In Elk county, all or the member• or the Howard lime-

stone are present and the formation baa an average t-hickneaa 

or between 11 and 12 feet. Across the county, the formation 

holds up a rather prominent ac~, due to it• reaiatence to 

erosion and its position directly above the thick and more 

readily weathered Severy ahale. The baae of the Howard 

limestone is •pped on the accompanying areal geologic map 

(Plate l) and ita line of out.crop is indicated by the symbol 

Ji• 

Baon•l.or Creek limestone member 

The Bachelor Creak limeatone was named by Moore (1932) 

from exposures on Bachelor Creek, about 5 miles eaat or Eureka, 
Kanaaa. In southern Kanaaa, where the member 1• best known, 

it is a hard, bluish-grey, somewhat aandy limestone usually 

less than 4 feet thick. 

Lithologic character and thickneee.--- In Elk county, the 

Bachelor Creek limestone averages slightly leaa than 3.5 feet 
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in thicknesa. In sec. 25, T. 29 s., R. 10 E., the member ia 

3.4 feet thick and is composed of light to dark blue, blotchy, 

silty, slightly micaceoua, hard, massive limestone which 

weathers dark grey to buf!. In sec. 9, T. JO s., R. 10 E., 

the member ia 4 feet thic~ and conaiata or masaive, light 

blue, denae, buff weathering, silty limestone. 

Fauna.--- The member ia generally quite unfoaailiferoua 

and what few foaaila are found are poorly preserved. The 

following fosaila were collected from several outcrops in 

the county: Myalina, Dictyocloatua. small gastropods, 

crinoid atema, and echinoid apinea. 

The base or the Bachelor Creek limestone is mapped on 

the accompanying areal geologic map (Plate 1) and its line 

of outcrop is indicated by the symbol H• The lateral varia-

tions found within the Bachelor Creek limestone are shoWll 

in the crosa-aectiona illustrated in Figure 10. For measured 

sections of the Bachelor Creek limeat,one, see sections 40, 

41, 42, 43, and 62 at the end of this reJ)Ort. 

• 
Aarde shale member 

The Aarde shale was named by Moore (1932) from expoaurea 

on the Aarde farm in sec. 4, T. 26 s., R. 11 E., Greenwood 

county, Kansas. 

Across Kansas, the member ia blue-grey to yellowiah-

grey, clayey to sandy ahale which contains a persistent coal 

(~odaway) and black fissle shale. Commonly, there ia a thin, 
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dense, vertically jointed limestone juat below the black 

fiaale shale. The Nodaway coal variea from a few inch•• up 

to 2 fNt in thick.neaa and haa been traced from Oklahoma 

north into Iowa and Nebraska. The Aarde ahale ranges in 

thickneas from 2 to about 15 feet (Moore, 1951). 

Lithologic character and tbickneaa.--- In Elk county, the 

Aarde shale ranges from 1.6 up to over 5 feet in thickness. 

In aec. 25, T. 29 s., R. 10 E., the member ia 1.6 feet thick 
and conaiata of 0.4 feet or dark grey clayey ahale underlain 

by a 0.2 root coal, followed downward by l foot or areeniab 
underclay and yellowish shale. In aec. 16, T. JO s., R. 10 

E., the member ia l·ncompletely exposed but the following 

litbologic units w~r• exposed, 1n ascending order: undercla...z, 

1 • .3 feet, yellow to greenish, waxey; .£2!!, 0.5 feet; ,Ibale, 

0.5 feet, grey; limestone, 0.3 feet, dark grey, hard, 

weathers to light grey; 1hal!. 1.2 feet, black, fiaale; 

ahale, 0.4 feet, grey, clayey. 

In Ilk county, the within the Aarde shale 

waa not found in aectiona studied north or T. )0 s. The 

ceal and underclay were found to be var, peraiatent, with the 

coal varying from 0.2 to o.6 feet in thickneaa. 

Fau9!.--- Parts of the Aarde shale are fossiliferous and 

the following toasil zones were round to occur within the 

m•ber in Elk county: 

The black tiaale shale in sec. 16, T. )0 s., R. 10 E., 

contains .§.!:,reptognathoduJ, Cavuagnathu1, CrurithYTiJ. and 
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rare specimens of Hu1tedia. 
The upper part of the shale in aec. 5, T. 29 s., R. 11 

••• contains Bairdia, Amphisaite1. small Tritic1te1. 
Rbombopora, ,hog9te1, ~rurith7ri1. functoapirifer, feneatellid 
bryosoana, and crinoid at~••• 

The thin limestone in aec. 16, T. )0 s., R. 10 E. and 

aec. 15, T. 31 s., ft. 10 E., contains ~hon•t••• Huatedia, 
Loph9ph7llum, and many amall ahell fragments. 

The lateral variations found within the Aarde shale are 
shown in the croas-aectiona illustrated in Figure 10. For 

measured sections of the Aarde shale,••• sections 40, 41, 

42, 43, 44, and 62 at the end of the report. 

Church lime•tone member 

The Church limestone waa named by Condra (1927) from 
e xpoaurea on the Church farm, southeast of Du Boie, Nebraska. 

In lanaaa, tbe Church limestone is colllllOnly one maaaive 

bed of blue to grey, brown weathering, "Cryptozoan" limestone 

which varies from 1.5 up to 6 teet in thiclcneaa (Moore, 1951). 

Lithologic chatacter and thigknea,.--- In Elk county, the 
Church limestone averages about 2 feet in thickneaa. In 

aec. 16, T. 30 s., R. 10 E., the Churbb limestone is 2.5 

te•t thick and ~naiata of maaaive, light blue, rich-brown 

weathering, 2tfa•••'9 limestone. In eec. 15, T. 31 s., R. 
10 E., the member consists of two massive beds of dark blue, 
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with a combined thickness or 1.8 feet. 
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In Elk county, the Church limestone ia the most prominent 

member of the Howard limestone. Ita maaaiv• character, algal-

fuaulinid fauna, and bright brown to butt color make• field 

identification of the Church limeetone relatively certain. 
[&UDfl•--- The Church limestone is the moat fossiliferous 
member of the Howard limestone. The following roaaila were 

collected from the aember in sec. 25, T. 29 s., R. 10 E.: 

Tritici tee, §!irdia, Amphissi tea, ,Hollinellf, nonald:i.nt, 

,Anompbalu,1, .f_unctoapirifer, .9rurithrri1, £.honeteJ. Huetedia, 

~ict109lo1tMI• P•oapiriter, ~hombopor~, and crinoid plates 
and stems. 

The lateral variations found within the Church limestone 

are shown in the croaa-aectiona illustrated 1n Figure 10. 
For measured sections of the Church limeat.one, see sections 

42, 43, 44, and 62 at the end or this repport. 

Winaeler shale member 

The Winaeler shale was named by Moore (1932) from ex-

posure• on the Winzeler farm, aec. 4, T. 26 s., R. 11 E., 

Greenwood county, lanaaa. Acroea lansaa, the member is 

blue-grey to yellowiah, calcareous to clayey shale which 

varies from 3 to 8 feet in thiclm••• (Moore, 1951). 

Lithologic character and thicknes~---- In Elk county, the 

Winzeler ahale is very thin, having a maximum thickness in 
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the sections studied of slightly leas than 2 teet. In sec. 

16, T. 30 s., R. 10 E., the member is 1.6 teat thick and 

consists of yellow-brown clayey shale. In many of the out-

crops, the member is reduced almost to a shale parting be-
. Ciil'' 

tween the Church and overlying trt.opia limeatoneo. Because of 

the outcropping characteristics of the upper members or the 

Howard limestone, the Winzeler shale is poorly exposed and 

consequently is not well understood. 

For measured sections of the Winzeler shale, aee sectioaa 

44 and 62 at the end of this report. 

Utopia limestone member 

The Utopia limestone vaa named by Moore (1932) from 

expoaurea juet eaat ot the viUage ot Utopia, Greenwood 

county, lanaaa, Across lanaaa, the member conaiata of grey 

to brown, locally coquinoid limeatone which varies trom 

about 1 to 16 feet in thickness (Moore, l95il~'• 

Litbologic gbaract•r and tbickn•••·--- in Elk county, the 
Utopia limestone averages about 5 feet in thickness. IR 
sec. 16, T. 30 s., R. 10 E., the member is well exposed and 

ia composed of 4.S feet of dark blue to grey, rust-brown 
weathering, thin to irregular bedded limestone which in the 

upper part is almost a coquina or Oaagia and shell fragments. 

In sec. 11, T. 29 S., R. 10 E., the member ia 4.7 feet thick 

and consists of dirty grey, buff to bright orange weathering, 

irregular thin bedded limeatone. 
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l~!lDa•~-- No collections were made from the Utopia lime-

stone; however, in sec. 16, T. 30 s., R. 10 E., the member 
contains pelecypods, gastropods, productid brachiopods, 

Qsagia, abundant echinoid spines, bryozoans, and crinoid stems. 

Cogoaita, 9honettf, and Crurith7r&1 were round in other 

expoaurea in the county. 

The lateral nriations round within the member are 

shown in the croaa-aectiona illuatrate11 in Figure 10. For 
measured section• or the Utopia limeat-one, eee sections 42, 

44, and 62 at the end of this report. 

Whit.e Cloud shale 

The White Cloud shale waa named by Condra (1927) from 

exposures weat or White Cloud, Doniphan county, hnaaa. 
In this description, Condra included the beda between the 

Howard and Rulo limestones in the White Cloud shale. Condra 

(1930) restricted the White Cloud ahale to th• beds between 

the Howard and Happy Hollow limestones. 

Acroaa lanaaa, the White Cloud shale variea trom 30 to 

80 feet in thickn••• and ia composed of blue-grey to yellow-

ish-brown, clayey to aandy shale which locally contains 

aandetonea and conglomerates (Moore, 1951). 

Lit)\ologic character and thickness.--- In Elk county, the 

White Cloud ehale is about 50 feet thick. The formation is . 
well expoaed in sec. 16, T. JO s •• R. 10 E., where it con-

tains the following lithologic units. in ascending order: 
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shale, 19 feet, lower part covered, upper part clayey to 

silty, finely laminated; limeftone, 0.4 feet, dark grey to 

black, single bed, fossiliferous; .1.~le, O.l foot, grey to 

dark grey, calcareous; ~ston,!. 0.9 feet, silty, dark grey, 
C;~~):bl. 

shelly, with black m1ae1t9; 1hal.!, )0 feet, grey to yellow-

ish-grey, micaceous, finely laminated, sandy in upper part, 

vertical jointing present in middle and upper parts. 

1~\1Jl!.•--- In general, the main body of tbe formation ia 
\' 

unfoasili.feroua; however, the limeaton•• and intervening 

shale in Jh-"@C~on described above contains the following 
fosailp: ~a1,a, abundant ~pp9oppyllum, ~ictzocloatµ1, 

' : .. 
~~rbf!, Hustegia, Dairida, Hollin•l..+:!, N!@Odi!.9,....u.t, &avu1&1"lthue. 
and crinoid and echcnoid platea and fragments. 

For measured sections of the wbite Cloud shale, aee 

aectiona 44 and 45 at the end of this report. 

Happy Hollow limestone 

The Happy Hollow limestone waa named by Condra (1927} 

from exposures at the mouth of Happy Hollow Creek, north-

eastern Doniphan county, Kansas. The Happy Hollow limestone 

was at that time included in the White Cloud abale. Condra 

(1930) restricted the White Cloud shale to the oeda below 

the Happy Hollow limestone and claaaed the latter aa a mem-

ber of the Scranton shale. Aoore (1936a) concluded that if 

consistent procedures of claaaifieation and nomenclature 
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were to be followed, the members of the Scranton shale should 

be classed as formations. 
In Kansas, the Happy Hollow limestone is a persistent, 

massive, pinkish-brown lihlestone characterized by large 

fusulinida and which loca:.:..ly is oolitic or algal. The thick-

nesa of the formation varies fro~ l to 8 feet (Moore, 1951). 

Litholonc character and thickness.--- In Elk county, the 

Happy Hollow li~sstone varies from 2 up to over 10 feet in 

thickness; however, it is most commonly about 3 feet thick. 

In sec. 27, T. 28 s., R. 10 E., the member is 3.7 fest thick 

and is composed of light grey to pinkish-brown or "salmon" 

colored, fusulinid bearing limestone which is massive in 

lower part to irregular bedded above. In sec. 8, T. 30 s., 
R. 10 E., the formation is slightly less than 11 feet thick 

and consists of light grey to buff limestone which is masaite 

in its lower part and very irregt..lar bedded in its upper part. 

The member at. this locality ia r:ery algal. In most expoaurea, 

the Happy Hollow limestone ia. one or two pinkiah-brown, 
'· 

maaaive beda which are crowded with large, robust apecimena 

or If1tic1t••~ /UUVc, 

The Happy Hollow ia a fairly conaiatent outcropping 

unit and it uaually torma a minor but recognisable bench 

acroaa the county. Tb• base ot the formation is mapped 

on the accompanying areal geologic map (Plate l) and ita 

line or outcrop ia indicated by the aymbol .HA• 
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FaVQ••--- The Happy Hollow limestone ia characterised by 

abundant larce apecimena ot %r1tic1t•I• Other toaaila t,.,IA.J,~.t~u~ , 
' ... ,. _.,1 

commonly found in the tormation are: Qruri thn:11. )Ploabopof! -·y ---

Qaagia, feneatellid bryozoana, and ecbinoid apinea. 

For measured sections of the Happy Hollow limestone, 
see sections 44, 45, and 61 at the end or tbia report. 

Cedar Vale shale 

The Cedar Vale shale waa named by Condra (1930) from 

exposures near Cedar Vale, Chautauqua county, lanaas. Acroaa 

lanaaa, the formation varies from 16 to about 60 feet in 

thickneaa and conaiata of blue to yellow-brown, clayey to 

sandy aha.le and aandatone in which the pereiatent Elmo coal 

oceura near the top. 

Li~hologic character and thickne1g.--- In Elk county, the 
Cedar Vale shale is about JO feet thick,and conaiate of grey 
to grey-brQtll clayey shale which becomes sandy upward and 

locally passes into a grey to rust brown, thin to aomewhat 

cro•• bedded, fine grained sandstone. The upper part of 

the formation contains the thin but persistent llmo coal. 
The coal is 2 to j inches thick and is separated from the 

overlying Rulo limestone by trom l to 8 inches or grey toa-

siliterous shale. 

Fauna.--- The Cedar Vale shale ie generally untoaeiliferoua; 

however, the thin shale above the coal and below the overlying 
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Rulo limestone contains the following toaaila: Rho19boeora, 

Qrur&thn:it- PunctQapirifer, Qompoaita, l•oapirifer, Ch9net•J• 

jatarte;t.;la, I:!•da, l,upheait•f• Worthenia, ~ldina, 
M§goep1ra, and crinoid plates and at••• 

rora...eaaured section ot the Cedar Vale shale,••• sec-

tion ~5 at the end or this report. 

Bulo limestone 

· The Rulo limestone was named by Condra and Bengston (1915) 

from exposures north of Iulo, Richardson county, Nebraska. 

Across Kansas, the formation is a bluish-grey, light brown, 
fossiliferous limestone from 1 to~ feet thick. 

~i~ologic characttr and thickn••t•--- In Elk county, the 
Rulo limestone aYeragea slightly leas than l foot in 

thickneaa. In eec. 5, T. 31 s., R. 10 B., the Rulo limestone 

1a 1.2 feet thick, dirty grey, brown weathering, shelly 

limestone which is algal in ita upper part. In aec. lf T. 29 

s., R. 10 E., the Rulo limestone ia o.6 teet thick, shelly, 
darl. grey, and sparingly rossillteroua. 

zauna.--- The Rulo limestone is sparingly fossiliferous. 

Tha following fossils were collected from the formation in 

sec. 5, T. 31 s., R. 10 E.: Oeagi~, pict7ocl0Atue, Worthenia. 

Jeo1Rtr~fer, echinoid spines, and crinoid atems. 

The lateral variations found within the Rulo limestone 

are shown in the cross-sections illustrated in Figure 10. 
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For measured section.a or the Rulo limestone,••• sectiona )6 

and 38 at the end or this report. 

Silver Lake shale 

The SilYer Lake abale waa naaed by Beede (1898) trom 

exposures near Silver Lake, Shawnee county, lansaa. In the 

original description, the Silver Lake shale was defined aa 

including the beds between what are now known as the Elmo 

coal and the Burlingame limestone. Condra (1927) restricted 

the Silver Lake shale to the beds between the Rulo and Burlin-

game limestones. 

Across Kansas, the Silver Lake shale is a grey to yellow 
clayey shale which contains impure platy limestones, sandy 

shales, and sandstones in which one or more coals are found. 

The thickness varies from 4 up to 45 reet (Moore, 1951). 

Litholog~c character and thicknes~-•-- In Elk county, the 

Silver Lake shale averages about 40 feet in thickneaa. The 

formation consists ot thin, platy, impure, pelecypod bearing 

limestones and ahalea in its upper part, to sandy, grey, 

micaceoua ahalea with thin aandatonea and aandy concretions 

b•low. In the northern part or the county, a thin coal 1a 

preaent about 15 teat below the top or the formation. Ver-

tical jointing ie common in the lower part of the forma-

tion in moat outcrops. 

The Silver Lake and Cedar Vale ahalea crop out aa a 

long grassed oYer slope between the bancb forming Burlingame 
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and Happy Hollow limeatonea. The poaition of the Rulo lime-

stone is marked by a very minor break in the slope about 

midway between the Happy Hollow and Burlingame limeaton••• 

!a!J.P!.--- Th• £ollow1ng fossils were collected from the 

thin limestones and shales in the upper part or the formation, 

in sec. 27, T. 28 s., R. 10 E.: A,yig~lopecten. Mnlint, 
~..l"ll!., ~ict.1.0~).oa.tg, Jl.µr~aania, S}o,n,!.y~, Worth..!A!!, 

.f!tarJri$lo.no:til!,!, 1iltomboP9r,!, Bairdi!.. I.2!1•1;1.n.'!, and JtoJ,.11pella. 

The lateral variations found within the Silver Lake 

shale are shown in the cross-sections illustrated in Figure 

10. For measured sections of the Silver Lake ehale, ••• 

sections )6, )S, 39, 45, and 47 at the end of this report. 

Burlingame limestone 

The Burlingame limestone was named by Hall (1896} ffom 

e.Jll)oaurea of an 8 foot abelly t,o massive liaestone just west 

cf Burlingame, Kansas. Across lansaa, the formation is a 

brownish, fine grained, hard, massive limestone which ia 

algal in the upper part and fusulinid bearing below. The 

thickness of the formation varies from 2 to 16 feet (Moore. 

1951). 

bi~hologiq c&racter and thickness.--- In Ilk county, the 

Burlingame limestone averages about 3 teet in thickness. 

The formation is thinner and somewhat more massive in the 

northern part of the county. In sec. 27, T. 28 s., R. 10 E., 
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the formation is 2.1 feet thick and consists or bluish to 

brown, light brown weathering, massive limestone which ia 

algal in ita upper part and contains numerous small 

!r!~icitef in its lower part. To the south, in sec. 18, T. 
31 s., R. 10 E., the Burlingame limestone is 4.) feet thick 

and coneiata or an upper 1.7 foot, algal, butt to brown 

liMatone separated below from a thin bedded, grey mottled, 

brown weathering, 2.0 foot fuaulinid bearing limestone by 

a 0.9 toot grey to but"f, calcareous, algal shale. 

The Burlingame and Wakarusa limeatones, in Ilk county, 
are aeparated by a thin shale (Soldier Creek aha.le) and aa a 

consequence they outcrop almost aa a single unit. The com-
~ned liuaton•• torm a definite bench which ia readily traced 

across Elk county. The base of the Burlingame limestone ia 

mapped on the accompanying areal geologic map (Plate 1) and 

its line of outcrop ia indicated by the symbol J. 
F'auna.--- The Burling.~1.me limestone ia characterized by the 

occurrence of numerous Qsuia in the upper part and by numer-

ous a.mall Triticitea in the lower part. The following 

fossils were collected from the formation in aec.6, T. 31 s., 
lt. 10 E. and sec. 27, T. 28 s., h. 10 E.: Aviculopec~ea, 

~.startella. Q1agi1,, Tetrataw. l'.ri3ticite1. Chonet.~L, 
,in;telat,o:,, b,bombopora, c:r·ir1oid steme, and many shell fragments. 

The lateral variations found within the Burlingame lime-

stone are shown in the cross-sections illustrated in Figure 

10. For measured sections of the formation, see sections )9, 
45, 46, 47, and at. the end of this report. 
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Soldier Creek shale 

Tbe nau &ol41er Creek waa uae4 by Bee4e (1898) tor about 
40 feet of abale above the "Stanton" liaeatone and below the 

Wakarusa limestone. Moore (19)6a) atatea that ~• original 

Wakarusa limestone ot Beede ia actuall7 the Reading 11.meatone 

and that the Wakarusa limestone, as now defined, was included 

i.n the upper part. of Beede' a "Stantoni' .limestone. Condra 

(1927) used the n"4flle Soldier Creek shale for the shale inter-

val between the Burlingamia limestone and the beds known aa 

~.;akarusa limestone. Because the nalSle has been e.xtensi vely 

used in this stratigraphic sense, the name is retained, 
J 

iqspite of the fact that it now refers to a shale atratigraphic-

ally below the one originally designated by Beede. Moore 
(1936a) considers this a eaae where usage takes prececlence 

over priority. 

Across Kansas, th~ Soldier Creek shale is a blue-grey, 

clayey to sandy stiale which locally contains a coal in the 

upper part. The thickness ~aries from l up to about 25 feet 

(Moore, 1951). 

~~tpologic character and th1cklll!..!,!•--- In Elk county, the 

St,ldier Creek shale averages slightly lesa than J feet in 

thickness. I~ sec. 27, T. 28 s., R. 10 E., the formation 

is 2.6 feet thick and conaista or bl~•-grey clayey shale. 

In sec. 6, T. Jl s., R. 10 E., the Soldier Creek shale is 
3.4 teet thifk and is composed or bluish-grey to bluish-green 

clayey shale which is streaked with yellow. 
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z•111J1 .. -•- The formation in Elk county ia only aparingly 
fossilit'eroua. Shale aaaples collected several out-
crops contain BolAj.nella. Bairdia• textuAfri1. and crinoid 

The lateral variation• found within the SOlcliere Creek 

shale au~e ahown in the croaa-aection1 illv.etrated in Figure 

10. For aeaaured sections ot the Soldiers Creek shale, aee 

sections )9, 45. 46. and 1+7 at the end of this report.. 

Wataruaa liuet.one 

Th• Wakaruaa limestone was named by Beede ( 1898) trom 

exposures south or Auburn, l'.anaae. Moore (1936a) et.ates 

that this limestone, identified in the type locality• ia 

equinlent to the lower Emporia (Reading) liaaatone. Condra 

(1927) applied the name Wakarusa to a limestone about 2S 

feet above the Burlingame limestone in Nebraska, which when 

traced southward into ltanaaa, waa found to be the upper part 

or Beede•• "Stanton• limestone. Moore (1936a) tavora retain-
ing the Wakaruaa liaeatone aa employed by Condra because or 

the extenaive uae of the term in that ••n••• 
Throughout laneas, the Wakarusa limestone variea from 

2 to 18 feet in thiakn••• and conaiata mainly or dark blue, 

bard, denae, brown weathering. roaailiteroua liaeatone. 

Locally, the formation may po••••• thin algal or aolluacan 
liuatonea above and below the more peraiatent unit. 



Li\hologic cparac£er and thicp•11•--- In Ilk county, th• 
Wakaruaa limestone averages about 5 feet in thickneas. 

In aec. 18, T. )ls., R. 10 E., the formation is 7.7 feet 

~nd is composed or an upper light blue, denae, hard, 
itt.oftf).lll bearing lillleatone in two beds aeparated by grey 

• 
shale~;~ aeparated below from thin bedded, light blue, 
denae Q51P,.;(ia-Tr1ticites bearing limeatonea by a 3.5 toot 
grey to dark grey shale. To the north, in T. 28 s., the tonaa-
ation is thinner and somewhat more massive in character. 

In sec. 22, T. 28 s., R. 10 E., the Wakaruaa limeatone is 

2 feet thick and conaiata or blue-grey, denae, brown weather-

ing, algal-fuaulinid bearing limestone. 

fauna.--- The following tosaila were collected from the 

Wakarusa limest~n• J!t,n!ec. 6, T. )ls., R. 10 E.: Triticite1, 
l}ict7oclostua .. ~ifik, 121a1aw. _§t,reptomthodu1. echinoid 
spines, crinoid plates and atema, small high-spired gastro-

pods, and a rew spongelike bocliea which may be Sompho1oponpa. 

The Wakarusa limestone can be diatinguiahed from the 

underlying Burlingame li~j2;;-Y\...1n Ilk county by the larger 
Trit,icit,e1 and abundant 3\Mpp@t which occur in the tonier. 

The lateral variations found within the Wakarusa lime-

stone are ahown in the croaa-aectiona illustrated in Figure 

10. For measured aectiona or the Wakarusa liaeatone, ••• 
sections 39, 45, 46, 47, and 53 at the end or thia report. 



Auburn ahale 

The Auburn shale was named by Beede (189S). The term 

was applied to 8 to 20 teet ot shale between the Wakarusa 

and El.Jnont limestones, near Auburn, lanaaa. Moore (l9)6a) 
states that the Wakarusa limestone of Beede is the lower 

Emporia limestone and that the limenone Beede called the 

Elmont 1a equivalent to the upper Emporia limeetone. There-
' fore, the Auburn shale aa originally defined, applied to the 

shale within the Emporia limestone. Condra (1927) used the 

name Auburn for the shale between the beds now known as the 

Reading and Wakarusa limestones. In ao doing, he applied 

the name to the aha.le originally named the Soldier Creek by 

Beede (1898); however, Moore (1936a) tavora retaining the -

name as employed by Condra aa he considered that greater 

importance should be attached to the extensive uaage in 

recent literature than to the priority claims or the unuaed 

and rather obscure original definition. 

Acroaa kanaaa, the Auburn shale ia a complex unit of 

shale, thin eandatonea, limeatonea, conglomerates, and local 

coals which vary in thickness from 2U to 70 feet (Moore, 

1951). 

~ithologic character and thickn••t•--- In Elk county, the 

Auburn shale avera1ea slightly leas than 40 feet in thickneaa. 

The formation is highly variable, consisting of red, grey, 

brown, and blue-green, clayey to sandy ahalea in which thin 



blue limeetOnlll!I. grey, bedded to nodular ailtetonea, and buff 

to brownish "boxwork" limeatonea occur. The formation is 

variable from exposure to exposure and the reader ie referred 

to the measured section• in the rear of the report for the 

detailed lithology of the various sections studied. 

The Auburn shale forma a long, usually graaaed over slope 

between the bench forming Reading and Wakarusa-Burlingame 

lime atone•. 
Faun!••-- The Auburn shale ia foaailiferoua in part, with 
the thin limestones and shales in its middle and lower parts 

being almost coquinoid in some localities. The following 

fossils were collected from the formation in••~• 7, T. 29 s., 
R. 9 E. and aec. 22, T. 28 s., R. 10 E.: Derbya, §eptimyalina, 

Myalina, Jureunia, Linoproductu1. Chonetea, Acliatpcbara, 

Holl!nella, Cavellina, A!nehiaeitea, Bairdia, tetrataxii, 

textularia, Hindeodella, Cavauegnathue, ~hpmbopora, fenestel-

lid bryozoana, fish teeth, holothurian parts, and crinoid 

plates and stems. 

The lateral variations found within the Auburn shale are 

shown in the croaa-aectiona illustrated in Figure 11. For 

measured sectiona of the Auburn shale,••• sections 37, 46, 

47, and 53 at the end of this report. 
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Reading limestone 

Th• Reading limestone was named by Smith (1905) from 

ttpoaurea near Reading, Lyon county, Kanaaa. Beede ( 1898) uaed 

the name Wakarusa tor what may be the limestone later named 
,) 

the ieadingJ it ao, Beed•'• name should have priority. How-
ever, Condra (1927) used the name Wakarusa for a somewhat 

lower limestone in which stratigraphic aenae, the term 

Wakarusa has gained widespread acceptance. Moore (1936&) 

concluded that usage should have precedence over priority in 

this case and that Condra'& definition of the Wakarusa lime-

atone should be retained. Further, because the Emporia lime-

stone of Kirk (1896) can not be precisely determined in the 

outcrops around Emporia, priority dictates that the name 

Reading, proposed by Smith, should be the logical name for 

the limestones immedia-ely above the Auburn ahale. 

Throughout Kansas, the Reading limestone varies from 
1.5 up to 15 feet in thickness and conaiata or a persistent, 

blue, hard, denae, vertically jointed, tuaulinid bearing 

limestone which locally may be both overlain and underlain by 

thin algal or braehiopod bearing limeatonea. 

Lithologic character and thicknea,.--- In Elk county, the 
Reading limestone averages about 6 feet in thickness. In 

sec. 19, T. )ls., R. 10 E., the formation is slightly lesa 
than 5 teet thick and consists ot an upper 2.5 foot, blue, 

dense, vertically jointed, massive, tuaulinid bearing lime-

stone, separated below from a mottled, irregular bedded, 
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algal, burr weathering, 1.6 foot limestone by a o.6 toot 

grey shale. Northward, the Reading limestone thickens to 

a maximum or about 10 feet. The added thickness is due, in 

moat instances, to the appearance or two or three thinner 

limestones below the main dense, massive unit. However, 

in T. 28 s., there is a 4 foot, thin bedded, algal limestone 

which occurs above the main massive Reading limestone unit. 

In aec. 2. T. 30 s., R. 9 E., the formation conaiste of an 

upper 2.3 foot, blue-grey, dense, massive, vertically jointed, 

fusulinid bearing limestone which is separated below from 5 
feet of thinner bedded, grey, algal or brachiopod bearing 

limestones and sh~les by a bluish-grey to bluish-black shale 

which ia 2.6 feet thick. 

The Reading limestone outcrops as a distinct bench which 

is readily identified across Elk county, The base of the 

Reading limestone is mapped on the accompanying areal geologic 

map (Plate l) and ita line of outcrop is indicated by the 

symbol i• 
Fauna.--- The massive, vertically jointed unit of the Read-

ing limestone contains abundant Triticit91 and rarer apeci-

mena of Crurithyris, Jureaania, Punctospirife£, trilobite 

parts, and crinoid stems. 

The lower beda, in sec. 19, T. 31 s., R. 10 E., contain 

abundant large crinoid atema, fibomboppra, Triticitea, 

A..,mphiaaite@, Bairdia, rare Streptognathodus, Composita, 

Punctoapirifer, Chona!!,!, Jureaania, and algae. 
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Some or the lateral variations found within the Reading 

limestone are shown in the crosa~sectiona illustrated in 

Figure 11. For measured sections of the Reading limestone, 

see sections 37, 46, 47, 48, 51, 52, and 53 at the end or 
this re port. 

Harveyville shale 

The name Harveyville was used by Moore (19)4) for the 

shale interval between the Reading and Elmont limeatonea. 

The type locality, near Harveyville, Wabaunsee county, 

Kansas, and formal description were given by Moore in 19)6 • . 
Acroas lansas, the Harveyville shale varies from l to 25 

feet in thickness and consists of blue and greeniah-brown, 

clayey to sandy shales and thin sandstones which locally 

contain a thin coal (Moore, 1951). 

Lithologis_character and thickneaa.--- In Elk county, the 

Harveyville shale averages about 9.5 feet in thickneaa. In 

the southern part of the county, in sec. 17, T. )1 s., R. 9 

E., the formation ia 7.7 feet thick and consists or 5.S feet 

or blue-grey clayey shale with limonitic concretions separated 

below from 1.5 feet of greenish-grey to reddish shale by a 

0.4 foot. buff to orange, nodular to "boxwork" limestone. 

~n sec. 13, T. 31 s., R. 9 E., the Harveyville shale 1a 

slightly over 10 feet thick and is composed of algal grey 

shale which grades downward into blue-grey, micaceoua, silty 
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to sandy shale which is streaked with orange and contains a 

few small limonitic concretions. Farther to the north, the 

Harveyville shale becomes very sandy and contains a thin coal 

in the lower part. This is shown in sec. 2, T. JO s., R. 9 

E., where the Harveyville shale is 8 feet thick and consists 

of blue-grey clayey shale above, which lower becomes very 

sandy and contains athin, lenticular, grey to buff, fine 

grained sandstone about 2.5 feet above the base. A thin 

coal, about 1 inch thick, occurs about 1.5 feet below the 

sandstone. The interval between the coal and the underlying 

algal top of the Reading limestone consists of about a 

foot of dark blue to black shale. 

Fauna.--- The Harveyville shale is only sparingly toasili-

ferous, with algae, and a few specimens ot ~ryozoans and pro-

ductid brachiopods being the most common fossils. 

The lateral variations found within the Harveyville 

shale are shown in the cross-sections illustrated in Figure 

11. For measured sections of the Harveyville shale, see 

sections 37, 47, 48, 52, and 53 at the end of this report. 

Elmont limestone 

The Elmont limel5~n• was named by Beede (1898) from 
exposures of al to 2 foot fossiliferous limestone near Elmont, 

Shawnee county, Iansas. The Elmont limestone 1a believed to 

be the upper part of the Emporia limestone of Kirk (1896); 
however, because the limestones referred to by Kirk are not 
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definitely known in the type area, the name Elmont is applied 

to the limestone immediately aboYe the Harveyville shale. 

Acros~ (ansas, the Elmont limestone varies from 1 to 15 

feet in thickness and consists of a persistent dark blue, 

maasive, rusulinid bearing limeatone which locally may be over-

lain and underlain by coquinoid or conglomeratic limestones 

(Moore, 1951). 

Lithologic character and thickness.--- In Elk county, the 

Elmont limestone has a maximum measured thickness or slightly 

over 5 feet. The member changes markedly in lithology and 

faunal content across the county. In the more northerly 

outcrops, as in sec. 2, T. JO s., R. 9 E., the formation ia 

slightly less than 2 feet thick and consists of bluish to 

dirty grey, buff weathering, somewhat massive limestone which 

contains abundant, long, slender fuaulinids. Southward, in 

sec. 19, T. 31 s., R. 10 E., the Elmont limestone ia about 

5 feet thick and is composed of bluish-grey, thin bedded, 

slightly cross-bedded, somewhat conglomeratic, highly 

crinoidal limestone in which no tuaulinida were round. 

falJJljl.--- The raunal change, from a dominantly crinoidal 

limestone in the extreme southern portion of the county to a 

fusulinid bearing limestone in the more northerly outcrops, 

is one or the most striking paleontologic changes found to 

occur in the limestones of the Wabaunsee group in Elk county. 

The more northerly outcrops of the formation contain 

long slender Triticite1. Jureaania, jbombopora, Entelet••• 
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Qruritl}yr1s. Chonete1, Pµncyoapirif!r, trilobite fragments, 

and crinoid stems. 
In T. )ls., the formation is almost a coquina of 

\j/ 
crinoid stems; however, small gastropods, Myalina, rare 

~sagia, feneatellid bryozoana, and small shell trapenta 

are found throughout. 

The lateral variations found within the Elmont lime-

stone are shown in the croas-sectiona illustrated in Figure 

ll. For measured sections of the Elmont limestone, aee 

sections J7, 1+7, 48, 52, 53, and 54 at the end of this report. 

Wil..i.ard-Langdon;ebale 

The Willard shale was named by Beede (1898) from ex-

posures or shale near Willard, Shawnee county, Kansas. In 

the type area the shale interval between the Elmont and 

Tarkio limestones is about 55 feet thick. 

The Langdon shale was named by Condra and Reed (191+3) 

from exposures southeast of Langdon, Misaouri,and ia applied 

to the shale interval between the Maple Hill and Dover lime-
stones. 

In northern lansaa, the interval between the Elmont and 

Dover limestones is about 100 feet thick and contains the 

following formations, in as~ending order: Willard shale, 

Tarkio limestone, Wamego shale, Maple Hill limestone, and 

Langdon shale. Southward, the Maple Hill and Tarkio lime-
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stones disappear (Moore, 1936a) and the combined shales, 

which can no longer be differantiated, are referred to as the 

Willard-Langdon shale. The interval thins gradually to the 

south until it is only about 15 feet thick in Chautauqua 

county (Moore, 1951). 

jJ.thologic charac~er and ~hickne1s---- In Elk county, the 

Willard-Langdon shale is very thin, averaging about 9 feet 

in thickn~ss. Although the lithology ot the interval is 

quite variable, there is a persistent coal, the Nyman, which 

occurs in its upper part. In sec. 14, T. 31 s., R. 9 E., 

the Willard-Langdon shale consists or 1.5 feet of grey to 

brown shales and thin, grey, flaggy limestone underlain by a 

O.J foot coal and 0.5 feet of bluish-grey underclay. Below 

the underolay, the interval contains 4.6 feet of greenish-grey, 

·olocky to finely laminated, clayey shale which is st;reaked 

with yellow and orange. In sec. 2, T. )0 s., R. 9 E., the 

':lillard-1angdon ahala is 10. 7 feet thick and contains the 

following lithologic units, in eescending order: shale. 0.7 

feet, brown, with abundant pelucypods; shale, 1.4 feet, 

highly calcareous, buff to grey, fossiliferous; .2.9al, 0.2 

feet; J;µaeatone, 0.5 feet, thin bedded, dark grey, with abun-

dant plant remains; ,goal,, 0.2 feet; limeston9, 0 • .3 feet, dark 

grey to purplish, nodular, with plant remains; shale, 2.6 

feet, blue-grey, clayey, with a thin coal streak 0.7 feet 

below the t.op; limestone, 1.4 feet, orange to buff, earthy, 

"boxwork"; ahalJ. 3.4 feet, greenish-grey, clayey, with small 
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limonitic concretions in the upper part. 

Fauoo---- The interv~l is roseiliferous in part, with the 

following genera being collected from the shales immediately 

above the Hyman coal in sec. 2, T. )0 s., R. 9 E.: M;yalina, 

],rbI~• Neospiriter, 8ompos..!ll, f_unctosp1r1ter, ,i,ureeania, 

Hollin!.ll!, Bairdia, AmP!is~~t..!.§, Joneaina, Textularia, 

Jl.~zlea, Rhombo~~a, and erinoid atems and plates. 

The lateral variations found within the Willard-

Langdon shale are ehown in the cross-sections illustrated in 

Figure 11. For measured sections or the Willard-Langdon 

shale, see sections 50, 52, 54, and 60 at the end of this 

report. 

Dover limestone 

The Dover limestone vas named by Beede (1898) from •x-

poaurea near Dover, Shawnee county, Kanaaa. The formation ia 

repreaented by a single limestone bed in northern lanaaa, by 

a limestone or calcareoua sand.atone in central laneae, and 

by three limestones separated by shales in aoutbern lanaae. 

The thickness ranges from l to about 25 feet, being thickest 

in southern Kansas where ahalea make up a major portion of 

the thickness (Moore, 1951). 

1'1thologic_q_harac~•r and thickness.--- In Elk county, the 

Dover limestone averages about 21 feet in thickn•••• The 

formation coneiata of three thin limeatonea separated by 

grey, brown, and greenish-grey shales. The latter are cal-



153 

careoue to clayey and locally fossiliferous. The upper lime-

stone is an algal (Osagia), blue-grey, thin bedded, brownish 

weathering limestone between 2 and 3 feet· thick. The middle 

1mestone, which is the most characteristic unit of the Dover 

limestone in Elk county, is a single bed of dark grey, slabby 

weathering limestone, which in every out~~ied, was 

found. to contain abwlda.nt black colored ~pnia and slender 

Triticitee. The lower limes~one averages about 1.7 feet 

in thickness and is a massive, dense, dark blue, buf't to 

bright orange weathering limestone which contains abundant 

specimens of Chonetes. 

The limestones of the Dover form a low but r•c~gnizable 

bench across Elk county. The base of the Dover limestone 

is mapped on the accompanying ar~al geol~gic map (Plate l) 

and its line of outcrop is indicated by the symbol Q• 
fauna.--- The limestones &nd parts of the shales of the 

Dover limestone are fossiliferous. The following &sails 

were collected from the various indicated units of the rorma-
-

tion 1n ~lk county: ~pper limepto..!!,!: Qsagia, brachiopods 

and gastropodsJ .lb!le between upper and middle limestone 

beds, 5 feet above base in sec. 11+, T. 31 s., ii. 9 E.;· 

Amwobaculite1. Tetaataxis, Ammodiscus, Hollinel~a, ~mphi1s1t••~ 

J;l!itdia, Streptognath9du1, CrurithYri9, £honete1. Chonetina~ 
Huatedia, Jureaania, functospirif9r, Marginifera, pompoai;t!, 

pict7ocloatu1. yerbY!, ~itomopyge. abundant holot~~~~~ discs, 
·, 

and crinoid stems and plates: middle limeeton,; i!ll!!!e&, 
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slender Triticitea, Crurithytit, Buatedia, Heoapiriter, small 
gastropods, and crinoid atema; ahale between middle and 
lower limestone bed1~ Bollinella, Bairdi,...!, peckerella, 
Qhonetea. Worthenia, Amphi1capba, and Rhombopora; lower 
limestone bed; Qhonete1. Neoapiriter, jchinochonchus, Jureaania, 
Worthenia, }.aphiacapha, Donaldina, rare l)jticitea, echinoid 
spines, and crinoid stems. 

The lateral variations found within the Dover limestone 

are shovm in the cross-sections illustrated in Figure 11. 

li'or measured sections of the Dover limestone, see sections 
49, 50, 52, 54, 60, 63, and 83 at the end of this ·report. 

Dry shale 

The Dry aha.le was named by Moore (l936a) from exposures 
of shale on Dry Creek, southwest of Emporia, lanaaa. The 
name appliea to the ahaly beds between the Dover and Grand-
haven limestones. Throughout most of Kansas, the formation 

cona1ata ot grey to reddish or green, clayey to sandy shales 
which vary from J to about 20 feet in thickness. In southern 

Kansaa, the formation contains a thin coal in the upper part 

(Moore, 19)6a). 

Lithologic character and thickness.--- In Elk county, the 

Dry ehale averages about 7 feet in thickn•••· In sec. 15, 

T. )ls., a. 9 E., the formation ia alightly l••• than 7 
feet thick and conaiste of grey to brown shale with a thin 

coal 1.5 feet below the top. In sec. 27, T. 29 s., R. 9 E., 
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the Dry shale ia 6.S teet thick and consiata or grey shale 

with a thin coal 2 feet below the top. 
lauy.--- Tu _following foaaila were collected from the up-
per part or the shale in sec. 15, T. 31 s., a. 9 1.: ~Y•l!P!, 
Jollinell1&, gayellina, .1.a1r41a, Donaldina, Worthenia, ifupbem-

1:t•t, Jellereph.9.D. Ltda, Rhombopora. func't91piriter, and 
crinoid stems and plates. 

For measured sections of the Dry shale, see sections 

49, 50, and 83 at the end of this report. 

Grandhaven limestone 

The Orandhaven limestone waa named by Moore (19)6a) 

from expoaurea near Grandhaven, Shawnee county, laneaa. The 
formation is not definitely known north of the Kansas River, 
but southward, the formation ie persistent and consists or 
two relatively thin limestones separated by shale. The thick-

•a• of the Grandbaven limestone varies from 2 to about 10 
feet (Moore, 1951). 

~ithologic charapter and thiclt!!:••••--- In Elk county, the 
Grand.haven limestone averages about 10 feet in thickn•••• 
The romation conaiete or two to three thin limeatonea sepa-

rated by tram 4 to 11 feet of grey to brown shale. Locally, 

a thin coal ia found in the shale interval between the 

limeaton••• The lower limestone of the formation is dark 
grey to bluish, brown weathering limestone which is always 

leas than l foot thick. The upper limestone is a grey to 
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bluish, rust brown weathering, algal limestone which aver-

cea about 1 foot in thickness. In sec. 11, T. 29 s., R 9 E., 
the lower part of the formation contains two thin limestones 

separated by about 1 root or shale. 
Outcrops or the Orandhaven limatone are seldom good, 

with exposure• of the intervening shale being especially 

poor. As a consequence, this formation is not clearly under-

stood in Elk county. The lateral variations found to occur 

in the beds here correlated across the county as the Grand-

haven limestone are shown in the cross~seetione illustrated 

in Figure 11. 

Fauna.--- Shale samples collected from the upper pa.rt of the 

shale portion of the formation in sec. 15, T. 31 s., R. 9 B., 

contain the following fossils; ~vel.JJ!!,!, rare Cavusgnathua, 

,!1'9rthenia, ~nctosp__irifer, abundant ,Q_ruritpyris, Rhombopora, 

fenastellid bryozoans, and crinoid stems. The upper limestone 

is generally only sparingly fossiliferous, with g~agip, small 

brachiopods, and crinoid stem5 being the most common. The 

lower lirr..estone contains P,hombopora., Cruri,!:,hyris,. bryozoana, 

and crinoid stems. 

For measured sections of the Grandhaven limestone, 

see sections 49, 50, and 83 nt the end of this report. 
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Friedrich shale 

The Friedrich ahale was named by Moore (19)6a) from 

expoaurea on Friedrich Creek, Greenwood county, lanaaa, 

The Friedrich abale includes the clayey to aandy sbalee and 

aandatonea which occur in the interYal between the Qrandhaven 

and Jim Creek limeaton••• The formation averages about 15 

feet in thickness (Moore, 1951). 

k1tbolog1c character and thickn•t••--- In Elk county, the Frie-

c:iricb abale is about 30 feet thick. The formation consist• 

of grey to bluiah abalea which become increaaingly micacaoua 

and aancly upward. A thin coal occur• in the upper part or 
the ahale, usually being found about l foot below the overlying 

Jim Creek limeat,one. Below the coal, a sandstone, up to ~bout 

10 feet in thickness, usually occurs; however, locally, the 

position of the sandstone ia occupied by aandy shales. In 

the more northerly outcrops, in T. 29 s., one or more thin 

pelecypod bearing limestones occur in the lower part of the 

t,rmation. 

Fauna.--- Shale aamples collected from the shale interval 

between the coal and the overlying Jim Creek limestone in 

sec. 18, T.)l s., R. 9 E. contain the following foasila: 

Bairdia, Ampbiaait~t, Tetrataxia, Worthenia, Aatartella, 

,C.ompoaita. Crurithyri_!, and Jhombopora. 

The lateral variations found within the Friedrich shale 

are shown in the crosa-eectione illustrated in Figure 11. 

For measured section• of the Friedrich aha.le, see aectiona 

49 and 83 at the and or thia report. 
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Jim Creek limestone 

The Jim Creek lime atone waa namecl by Moore ( 19)6a) trom 

expoaurea on Jim Creek, Pottawatomie county, lanaaa. Acroaa 

lanaaa, t,he Jia Creek limestone ie a thin but persistent 

11.meaton• which ia nowhwre known to baTe a thickneaa of 
greater than 2 feet. The formation is a maaaive, bluish to 

grey, brown to reddish or purple weathering, ruaulinid 

bearing limestone (Moore, 1936a). 
k~thologic_character aJl!l thickneaa.--- In Elk county, the 

Jim Creek limestone averages about ltfoot in thickness. In 

aec. lS, T. 31 s., R. 9 E., the formation isl foot thick and 

conaiata of massive, blue-grey, hard, brown to purplish weather-

ing, fusulinid-pelecypod bearing limestone. In sec. 27, 

T. 29 s., R. 9 E., the Jim Creek limestone is o.8 of a foot 
thick and ia a dark blue, massive, purplish to dark grey and 

shelly weathering, sparingly fossiliferous limestone. 

The purplish weathering 1s quite characteristic, and 

when considered along with the fusulinid-pelecypod fauna which 

it carries and with its stratigraphic position just above a 

thin coal, it makes field identification of the Jim Creek 

limestone quite poeitive. The Jim Creek limestone, being a 

persistent lithologic unit, probably should have been 

mapped; however, the formation usually crops out at the 

base of the lower slopes of the eastern edge of the Flint 

Hilla where it is frequen.tly badly covered. 
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fay.pa.--- The Jim Creek limestone is characterized by th• 
occurrence of Triticit•• and large pelecypoda. The following 

fossils were collected from outcrops of the formation through-

out Elk county: l:riticites. Aviculo:eiJ:m.A, .Myalipa, ,Jure1am, 

and !lhom.bopor_!. 

The stratigraphic position and lateral variations found 

to occur within the Jim Creek limestone in Elk county are 

sho~m in the cross-sections illustr~ted in Fi6ure 11. For 

••. easured sectior.s o.f the Jit. Cr·eek lin.estone, see sections 

49, 53, 59, 82, and 83 at the "nd of this report • 

• French Creek shale 

The French Creek shale was n&med by Moore (19)6a) from 

exposure at French Creek, northeastern Pottawatomie county, 

Kansas. Across lanaas, the formation consists of bluish-grey 

to yellowish and brown, clayey to sandy shales, locally 

containing sandstone and one or more thin coals in the upper 

part. The thickness of the formation varies from 20 to 45 

feet (Moore, 1951). 

Litholoiip .character and thicknees.--- In Elk county, the 
French Creek shale averages about 37 feet in thickness. In 
sec. 18, T. 31 s., R. 9 E., the French Creek shale is 34 
feet thick, consisting of grey to greenish and blue-grey to 

dark grey, clayey to silty and eandy shale with a 10 root 

massive to croaa-bedded, micaceoua, gray to brownish sand-

stone in the upper part. Farther to the north, in sec. 27. 
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T. 29 s., R. 9 E., the formation ia 42 teet thick and con-

tains, • the following 11thologic units, in aacending 

order: ahale, 11 feet, yellow to brown,aandy; J!ndatone, 

15 teat, tine grained, buff to brownish, massive; shale an_g 

eandatone, 11 feet, buff to grey and brownish aandy ahale 

grading upward into sandstone; shale, 3 feet, yellow to 

grey, clayey; SQ!!' 0.2 feet; §hale, yellowish-grey, clayey. 

The base of the sandstone in sec. 18, T. 31 s., R. 9 E., 

and in sec. 3, T. JO R. 9 E. ia very sharp and shows 

evidence of channeling. 

Fauna.--- The French Creek shale 1a relatively unfossili-

ferous, with no mega.tosaila being found on the outcrop. 

Shale samples collected from 10 .:feet above the base of the 

formation in sec. 18, T. JJ. s., tt.. 9 E. contain the follow-

ing genera: Hgllinella, Cave_lli!lJ!, Q,onaidina, _!!,el;l•rophon, 

and a few small achinoid •~ines. 

The lateral variations found within ths ~rench Creek 

shale ar~ shown in the crosa-aectiona illustrated in Figure 

11. For measured sections of the French Creek shale, a•• 

sections 55, 59, and 82 at the end of this report. 
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Caneyville li•aton• 

The Caneyn.lle liaeatone waa naaecl by Moore (1936a) from 
expoaurea in Cane)'Yill• Townahip, Chautauqua county, lanaaa. 
Tb• formation inclw:lea the prenoualy defined lebraaka 
City (Condra, 1927) and Grayhorae (Bowen, 1918) lilleatonea 
and the intenening ahale. In Chautauqua county, a thin 
fuaulinid bearing 11.llleatone about 5 'tO 10 feet above 
the lebraaka City limeatone (Moore, 19)6a). Acroaa lanaaa, 

the formation varies from 12 to about 25 feet in thickneaa 
(Moore, 1951). 

In Ilk county, the Caneyville limestone averages about 
25 teet in thickne••• In the more northerly outcrops, the 
formation ia 19 feet thick and conai•t• of well-developed 
lebraalta City and Qrayhorae liaeatonea aeparated by 17 
teet of yellow to grey ahale. Southward, the shale unit 

t.bickena to about 25 feet and two or thrH thin 11.aeatonea, 
one containing tuaullnids, aakiDg their appearance about 5 
or 10 feet below the Grayhor1e liaeatone. Locally, aand-
atoae occurs in the aiddle and lower part of the abale unit. 
The lateral variations of the fonaation are not clearly under-
stood southward T. 30 s.: however, the beds conaidered 
to constitute the Caneyville liaeatone are ahown in the 

croaa-aectiona illu.atrated in Figure 11. 
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lebraaka City limestone aeaber 

The lebraaka City limestone wae nuaed by Conc:lra (1927) 

trom expoeurea southeast or lebraaka City, lebraaka. Acroaa 
Kanaaa, the 11811ber varies from l to 5 feet in thiokn••• and 
consiata mainly o£ grey, sort, maaaive, aparingly toaaili-
feroua lilleatone. 

Litl\9lo11c cbapcter and thickn••••--- In Ilk county, the 
lebraska City li•atone 1• about l foot t.hick and conaiate 

or bluish-grey, den••• looally somewhat impure, uaaive, 

butt to orange weathering liuatone. 

rauna.-- The lebraaka City limestone ia aparingly toaaili-
rerous but pelecypoda and rare fueul1n1da are usually found 
in moat localitiea. The following toaaila were collected 

trom the member acroaa Elk county: AY1sulop1ya. ?r!tic&ttl• 
crinoid atema, and amall bracbiopocla. 

For meaaured aectiona or the lebraaka City liuatone, 

see aectiona ;;, 58, 59, and 82 at the end of tbia report. 

The intervening, unnaaed shale •-b•r ot the formation 
ranc•• from 17 up 'to poaaibly )0 feet in tbick.neaa, having 
an obaened thickness of allloat 25 feet in aec. lJ, T. )l 
s., R. 8 E. The unit ia bluish-grey to yellowish micaceoua 
abale which locally contaiDa aanclatone ancl t.hin lime~tonea. 
Int.he aoutbern part of the county, in T. }1 s., R. g I., 
tbree trhin lilleaton•• occur in the upper part or the interval. 
The lower liMatone ia lenticular, dense, bluish 11 .. stone 
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l toot bed ia thin-bedded, dark blue, browniah weathering 

liaeatone which 1• crowded with small gaatropoda, brachio-

pod.a, and bryosoana. The upper liuatone ia 0.5 feet thick, 

dark grey, yellow to ruat weat-hering, and contain• tueulintda. 

Th• upper part ot th• ahale, above the tbr•• thin li•stonea, 
is grey, ailty and contains abundant ot Mnlina. 

For measured aectiou or the abale unit ot the Caney-

ville liaeatone, see sections 57 and 58 at the end or thia 
report. 

Grayborae 

The Grayhorae waa named by Bowen (1918) troa 
upoaurea in Oaage county, Oklahou. Acroaa lanaaa, the 

Grayhorae 11.lleatone ia a frapaental to coquinoid, grey, 

aomewhat croaa-bedded up to 6 feet in thickn••• 
(Moore, 1951). 

Li\bologic chfracter and thickn••I•--- In Ilk county, the 
Grayborae li•atone ia uaually alightly over l toot thick 

and 1a a dark grey, butt to creyiah weathering, aaaaiYe 

liaeat,one which brekka down into thin wedge abaped alaba 

which give the member a decided croaa-bedded appearance. 

fappa.--- The Qrayhorae is characterised by the 
occurrence ot numeroua apeciaena of .Myalina. Locally, the 
member ia al.Dloat a coquina or amall pelecypod trapenta. 
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For measured sections of the Grayhorae lluatona, ••• 

sections 49, 55, and a2 at the end ot thia report. 

Pony Creak aha.le 

The Pony Creek shale was named by Condra (1927) from 

exposures on Pony Creek, south of falls City, Hebraaka, and 

included the beds bet•••n the Dover and Brownville limeatonaa • 
. lC 

Moore (l9J6a) reatrtcted the Pony Creek shale to the inter•al 
between the newly detined Caneyville limestone (Moore, l9)6a) 

and the base ot the Brown•1lle liaeatone. 
Acroaa lanaaa, the Pony Creek shale ran.gee froa S to 

50 feet in thickness and consiata mainly ot bluish-grey 

shale. Locally, red clayey or sandy abale and sandstones oc-

cur in the middle part or the formation. The latter is a 

channel tilling deposit, where in aome localities, it ia re-

ported to cut down to or below the Friedrich shale. A thin 

coal is found in its upper middle part in southern Kansas 

(Moore, 1951). 

LithoAogic ebaracter and tbicknea,1.--- In Ilk county, the 

Pony Creek ahale baa an •••rage tbickn••• of about 18 teat. 
The tonu.tion ie completely exposed in aec. 4, T. 30 s., a. 9 

E., where it 1a slightly lesa than 18 feet thick and conaiata 

ot blue-green to yellowish and gray ahalea which grade upward 

into grey-brown and yellow ab.al••• A thin coal, 0.2 teet 

tbiok, ocoure a.a teet below th• top or the formation. 
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It la intereating to note, that the channel aandatone 
reported in the Pony Cr••~ ahale in other part.a of lanaae ia 

i 

not preeent in Blt county; however, a relatively thick and 
peraietent channel tilling sandstone occurs in the lover part 

or the French Creek ahale. 
l•upa.--- Shale collected from the ehale ju.et above 

the coal in sec.~. T. )0 s., a. 9 B., contain the following 
/;,.:i_fo,1 ,t:,J?} 0-

genera: faeudoa7gopleura, Doyldina, l!irdi!, ,ioneaina, .a~tomTa 
and .M7a_!1p_,. 

Por aeaeured sections or the Pony Creek ahale, aee 
aectiona ~; and 56 at the end or thia report. 

Brown.ville liaeatoae 

The Brownville limestone was named by Condra and 
Bengston {1915) trom exposures aouth or Brownville, Inaba 
county, lebraaka. Across lanaas, the formation usually 
conaiata or one or two beds or dense, aaaeive, tine-grained, 
brown to yellow weatherin,;, toaeiliteroua liaeatone, varying 

trom 2 to 8 reet 1n thickneaa (Moore, 1951). 
jJ~holog1c character and tbickn••••--- In Ilk county, the 
Brownville limestone 1a between 1 and 2 teet thick. In sec. 

1), T. 31 s., R. 8 B., th• Brownville limeetone ia a light 
grey, single aaaaive bed ot butt to creaa yellow weathering, 
roaailiferoua limestone. In sec. 4, T. 30 s., a.91., the 
tonaation ia 1.7 feet thick and conaiata or crey, clenae, grey 
to yellow-brown weathering liuatone. 
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!be Brownrtlle limestone ia a persistent outcropping 
liaeatone wbicb fonu a recognisable bench aoroea Blk county. 
The top of the Brown:Yi.lle limeatoae, wl!dcb alao aarka the top 
of the Pennsylvanian System in Elk county, 1a upped on the 
accoapanying areal geologic up (Plate l) and ita line ot 
outcrop ie indicated by the aymbol J.!• 
J:•P:M•--- The Brownville liJlleatone is characterized by the 
abundant occurrence of !J:iticite1 and C~one§tl• The follow-
ing toaaila were collected. fru the fonaation in aec. 13, 

T. 31 S., R. i E.: fri§iciJea, C-9nete1, ~r&in1tera, large 
cr1noid ateaa, echinoid apinea, and nwaeroua bryosoana. 

The lateral variation• found wtthin tu Brownville liae-
atone are ahown in the croaa-aectiona illustrated in Figure 

ll. For •••uru aectiona ot the Brown Tille liuatone, ••• 
section.a 55 and 56 at the end ot thia report. 
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PERMIAN SYSTIJI 

The Permian Syatem in Elk county is represented by 

about 525 feet of sedilllentary rocka, allot which belong to 

the lower Permian Wolfcaapian Seriea. 

The position of the base of the Permian haa been an 
isaue or disagreement ever aince Permian rocks were recognised 

in the Mid-Continent region. Meet and. Hayden (l&Sa, 1859) 

published on the existence ot Permian rock• in lanaaa and 

considered the Permian as beginning at the top ot the Pt • 

Riley li•stone. Although aubaaquent authors have revised 
." the position ot the boundary many times, the general tendency 

has been to lower the position or the baae ot the Peraian. 

From 1895 to 19)2 the great majority or geologists work-

ing in the Mid-Continent region considered the base or the 

Permian to lie within or at the baa• or the rook• now known 

as the Beattie liaeatone. Prosser (1a95) aoaewhat arbitrarily 

placed·the baae ot the Permian at the baae ot the leoaho 

f'oraation (Morrill limeatone). Be considered that typically 

Carboniteroua toasila became rare or disappeared aboYe the 

baae ot the leoabo formation, while toraa be conaidered to 
be charaateriatically Permian becaae common. Darton (1915) 

lowered tbe base of the Permian to the base or tbe Cottonwood. 
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liaeatone, euppoaedly on paleobotanical evidence preaented by 
White (Moore, 1940). Thia position tor the baa• or the Pend.an 
was widely accepted until 1932. HoweYer, in an iaportant 
paper, published in 1924, Beede and lniker considered that th• 

leTa limestone should be regarded aa tbe base or the Permian 

in lansaa. They discussed the occurrence of •achwagerina• 
(Paraechwa&•rina) in the leTa limestone and concluded that 

"Jch,.ge,r:11>:!" was ot sufficient atratigraphic significance 
that ita earliest occurrence could safely be regarded aa the 
baee or tbe P8"11an. 

Moore (19)2) concluded, that in view of the tact that 
there were no stratigraphic breaks between the lava and the 

Aaericua lillestonee and that they wen both very similar in 
regards fauna and lithology, that the baee ot the Permian 
abould be lowered to the baa• or the Americus liaeetone. 

Since 1934, the base or the Permian baa generally been 
conaidered to be the disoonrormity at the baa• ot the Indian 

Cave aandatone Mllber of tbe Towle abale. Moore and Moe• 

(1934) reported. a cliaconformity, u.rked by channel aand till-
inga, about 100 teet 1>elow the Americus liaeatone, which waa 
traceable fro• Oklahoaa to lebraeka. Although there baa been 

sou diaagre•ent with thia placing or the position or the 

baaal Permian, it baa been accepted by the Ian••• and lebraaka 

aurYeya and by Adama et al (1939). An excellent diacuaaion 

of tbe Penaian-Pennaylvanian boundary in the laneaa-lebraaka 

area waa publiabe4 by Moore in 1940. 
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In Elk county, the discontormity at the base of the 
Towle ah.ale ia indeed obscure. In fact, the basal Ad.air• 
beds are a.bales, limestones, and sandy ahal•• which contain 
no channel-filling aandatonea. The thin upper Pennaylvanian 
limeatonea,, the Brownville, Oreyhorae, and lebraaka City 

liMaton••• were not observed to be cut out by channeling 

at any locality. The only evidence supporting th• existence 

or a diaconformity directly above the Brownville limestone 
se•a to be a diacolored zone in the lower part oft-he Towle 
ah.ale, which may represent. a period or weat-h•ring. Indeed, 

the only relatively thick aandatoaea in this part ot the 
eection occur locally between the Qreyhorse and Rebraaka City 
liMatonea and peraiatently between the lebrakaa City and 
Jim Creek lilleatonea. The lowermost of 'th••• sandatonea doe• 

euibit channeling to aome degree, 'but eYeD bere, cutting out 
ot tbe Ji• Creek limeatone waa not obaerved. 

On the aeooapan.ying aerial geologic up (Plate 1), the 
base or the Penaian ia upped aa beginning iJIID8diatel7 above 
the top of the Brownville limeatone. 
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Wolrcampian Series 

The Kansas Geological Survey, in accordance with the 

standard Permian section or Nortb America proposed by Adams 

et al (1939) • baa accepteckthe Wolfcamp Serie• aa Lower 
Permian, and incl'Ude in it all beds from the top of the Brown-

ville limestone to the top of the Harington limestone muber 

of the Nolana limeatone. The ending -ian is used in this 

report in accordance with the policy 0£ the lanaaa Geological 

Survey. 

Allot th• Penaian rock• 1n Ilk county belong to the 

Woltcampian Series. or the three recogniaed rock croups of 

the Woltcaapian Seri••• only the Admire and Council Grove 
groups are fully represented. The uppermoat, the Chase group 

is repreaented in Elk county only by the rocks embracing the 

interval from the Wreford limeatone to the lower limestone 

member of the Barneaton limestone. 

Admire Group 

Tb• tel'II Admire vaa tirat uaed by Adame, Girty, and 

White (1903) tor ~O feet or shale between the Juaericua 11••-

aton• and the Eaporia liaeatone. Condra (1927) realising 

that Adaaa bad erronlO\laly correlated the rocks th-~ known aa 

the Emporia liaeatone, redefined the Adaire ahale to include 
all rocks trom the base or the Americus limeatone t,o the baae 

or the Brownville Moore (1932) restricted the 
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Adllliro shale to the beds ~rom the top or the BrownYille lime-

stone to the baa• or the Americus limestone. Moore and 

Condra (1932) defined the Admire shale to include all beds 
from the top or the Brownville limestone to the base or the 

Americus limeatone, tor the first tiM including the Oaka 

shale, Houchen Creek limestone, and Stine shale, previously 

included in the oYerlying Elmdale shale. Condra (19)5) used 

the term Admire group for the interval from the top or the 
Brownrtlle lluatone to the baae or the Americus limeatone. 

The Admire grou:v:·1.s recognized by the lanaaa Geological 

SurTey to include the following formations, in aacending 

o~der: Towle abale, Aspinwall liaeatone, Hawxby abale, 

Falla City limeatone, West Branch shale, Five Point limestone, 

and Hamlin shale with the Stine aha le, Houchen Creek lime-

s tone, and Oaks aha.le member a. 

In Elk county, the Adaire group is about 110 feet thick. 

All or .the above naaed ••b•r• have been recognized in Blk 
county;· however, the Aspinwall aild.:cl'alle City limestones are 

not well developed. The Indian Cave aandatone aeaber ot the 

Towle shale ia not present in Ilk county. A generalized sec-

tion or the rocks ot 1;he Admire group ia illuatrated in 

figure 12. The lateral Yariationa found within the rocks ot 
the upper part or the group are shown in the croaa~sectione 

in Figure 13. The outcrop belt or the'Admire group is shown 

in the acoompanying areal geologic map (Plate 1). The group 

cro pa out aa the upper part or the relatively steep alope 
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immediately below the lower limestone bench or the Flint 

Hills. Beeauee of the predominantely shaly character ot 
the Admire group, only two minor benches, those formed by 

the Houchen Creek and Five Point limestones, break the other-

wise uniform slope between the Americus limestone and the 

top or the Pennsylvanian. 

Towle shale 

The Towle shale was named by Moore and Condra (1932) 

from exposures on the Towle farm, Richardaon county, lebraata. 

Throughout most of lansae, t.be formation i e a grey, clayey 

t, sandy shale which loc~lly may contain a well deYeloped 

channel sandatone (Indian Cave) in the lower part. OYer the 

state in general, the tonnation ranges in thickness from 15 

to 135 feet, being thickest where the lower sandstone member 

is present (Moore, 194~). 
_¼i thologi c ,Pharacter and thickn!_y. --- In Elk county, the 

Towle shale averages about 20 feet in thickness. The torma-

tion ia generally a micaceous. yellow to grey a.hale which 

weathers to grey or greenish clay. In eec. 10, T. JO s., 
a. 9 E., the upper part of the formation contains aeYeral 

very thin bluiah limeatonea which are interbedded with grey 

and tan shales. The sandstone, which is ao co111110nly raponed 

in the lower part of tbe Towle shale in o.tber parta of 

Kansas, was not round in any of the seotiona of the formation 

studied in Ilk county, Here, the basal Permian Towle abale 
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appears to be conformable with tne underlying beda ot the 

Pennsylvaniaa. The only indication of the diacontormity 

reported elaawh•re in lansas (Moore and Mosa, 19)-) appears 

to be a somewhat discolored zone which waa noticeable a faw 

feet above the Brownville limestone in sec. 4, T. 30 s., R. 

9 E. 
l.!!11.9.!•--- The Towle shale is generally unfoasillterous.: 

howeYer, a shale aample collected about 15 feet above the 

base of the formation in sec. 13, T. 31 s., R. 8 E. contains 

numerous small algal bodiea and rare specimena of j_clia~och!,r~ 

and ,!lone•ill!l• 

Good exposures ot the Towle shale are not common aa the 

for•tion usually cropa out as a graaaed over slope between the 

benches foraed by the Brownv1lle and Five Point l1aeatonaa. 

For measured sections of the Towle shale, eee sections 55 and 

68 at t.he end or this report. 

Aspinwall limestone 

The Aspinwall limeatone waa named. by Condra and Bengston 
(1915) from expoaurea at Aspinwall, lebraaka. In the type 
locality, the formation ia a aingle uaaive, light brown 
limestone averaging 1 to 2 fe•t in thickn•••• In iiley and 

Geary counties, lansaa, the Aspinwall liuatone is about 4 
feet thick, containing abundant. pelecypod tragmenta (Jewett, 
1941). In Lyon county, l.anaaa, tbe Aapinwall liuaton• ie 
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repr•••nted by a 2 toot bed of crwablJ to tla111, pelecypod. 
bearing 11uatone. 
Jt1tholog1c cyra9t1r and ~i!P•II•--- In Ilk county, the 
Aspinwall li•at,on• averaaea alightl7 over 2 feet in thiok-
n•••• In sec.~. T. 30 s., a. 9 1., the Aspinwall 
1a 2.; feet thiok and conaiata of thin bedded, browniah, 
yellowish to tan weathering limestone. In sec. 13, T. 31 s., 
R. a 1., the formation is 2.1 feet thick, coneiating of an 
upper dark gre7, alabb7, ouff weathering limea~one and a lower 

dark brown to chocolate colored, cream yellow weathering 
limestone aeprated by o.6 feet ot shale. This formation 1a 
rarely well exposed and consequently ia not well known • 

Fauna.--- In Elk county, the Aspinwall limestone ia quite 
. 

toaailiteroua and contain• a mixed aollu.scan-molluacoid fauna. 
Th• genera moat cownly present are ~!M!• Jureaania, 
_.,-v1oulop1ct•n• !l•eko:eora?, f'•neatellate bryosoans, and in 

some outcropa, crinoid at•••• 
The Aapinwall liaeatone doea not outcrop well beca11ae 

or its rather crwnbly, thin bedded character. Generally, 
th• formation fora a alight bench in the graaa covered 
elope formed by the thicker Towle-Hawxby ahal••• For aeaeured 

aeotiona of the Aspinwall limeatone, ••• aectiona 55 and 68 

in the rear or this report. 
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Rawxby Shale 

The Havby abale waa na•d by Xoore and Condra (1932). 

Tha type locality or the Hanby abale 1• located on the 

Bawxby farm in aec. 7, T. 4, ••• R. 15 I., lemaba county, 

llebraaka (Wil.llarth, 1938). lear Palla City, lebraaka, the 

Hawxby shale couiata or 2.6 feet ot bluish gray and red ahalea 

overlain by 10 feet of light blue-gray calcareous ahale 

(Coadra, 1935)~ Moore (1944) states that the formation i• 

about 12 feet thick in northern lansae a~d that it thickens 
to about .40 feet in southern Kansas. 

,leithplosic character and thickness.--- In Elk county, the 

Hawxby alule ranges from 6 to 8 feet in t.111ckness. Litho-

logically, the formation is highly variable. In sec. 13, T. 
31 s., R. 8 E., the formation conaiats of gray shale in ita 

lower part which grades upward into grayish-green, micaceoua, 

sandy shale. The upper) feet are a gray, micaceous, soaewbat 

massive, limonite stained sandstone. In a good exposure in 

aec. 4, T. )0 s., R. 9 E., the formation consists or, in 

descending order: 2.5 feet or gr9f';.shale; o.; feet of bluiah 

grey, nodular algal limestone; 4 feet or varicolored shale 

( red to purple, green, and yellow) which contains numeroua 

amall white algal bodies. 

For measured aectima in which the Hawxby shale ia pre-

sent, see sections 55 and 68 at the rear or this report. 
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Palla City liaeaton• 

The name Falla City waa applied by Condra and Bengaton 

(1915) to a 3 to 6 toot, masaive, browniab-mottled lillleaton• 

near Falls City, R1cbardaon county, lebraaka. In Riley 

county, lanaaa, the Falla City limestone 1a a browniah-grey 

liaeatone about 3 teet thick with a coquina like "oatmeal" 
texture (Jewett, 19~1). Elsewhere in Kansas, the Falls 

City limestone is reported by Moore (1944) to have a thick-

ness that varies from 2 to 10 feet, aver~ging about 7 feet • 

.,hitholq.&!9-cbaracter_and thi~~n•as.--- In Elk county, tbe 
Falls City limestone is 2 to J feet thick. In sec. 4, T. 

JOS., R. 9 E., the formation is a dirty, dark blue, dense 

limestone which weathers to a grey or orange-grey color. At 

this locality, it consists or a lower 2 foot, r•latively ••-
sive bed, oYerlain by two 0.5 root beds, the upper one ot which 

is nodular in character. In sec. lJ, T. 31 s., R. 8 E., the 

Falls City limestone is 1.8 feet thick and consists of three 

more or less uni.form beds which have a brecci.ated to vuggy 

texture. The beds are yellowish grey in color, contair: 

numerous calcite joint fillings, and weather to a light 

brown color. 

faun~.--- The Falla City limestone contains rather abundant 

tosail fragments., among which the moat common are: gomposil.f• 
!•ekoP9ra, J!.!leroph2n, and crinoid stems. Fusulinida have 

been reported in the Falls City limestone (Moore, 194Ja.); bow-
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eYer, field ezaainationa in Chatauqua, Ilk, and aoutllern 
Greenwood counti•• did not reYeal the preaence ot large 
tuaulinida. 
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Ae ia the caae with all or the lower formation• ot the 
Acbd.r• croup, goocl ezpoaurea ot the Palla City are 
not co11110n. Por aeaaured aection• or tbe ralla City 11.aeatone 

see sections 55 and 68 at the end ot this report. 

Weat Branch abale 

The name West Branch was first used by Condra (1927) 

for beda exposed in West Branch Township, Pawnee county, 

Nebraska. In the type area, the formation is 26 feet thick • 

In Kansas, Moore (1944) reports that the West Branch shale 

variea from 10 feet in southern Kansas tDabout JO feet in 

northern Kansas. 

Li thologi~ cbarc!,£.t..!!: ... ~m~t ..!!h1c..tn.~..u .--- In Elk county, the 
West Branch shale varies from 20 to about )6 feet in thick-

ness. In sections 4 and 9, T. JO s., R. 9 E., the entire 
West Branch shale is exposed and the formation contains the 

following lithologic variations, in descending order: 14.0 

feet of greenish-grey shale; 0.2 feet or coal; 10.0 reet or 

bluish-black, finely laminated clayey shale; 3.0 feet of 

yellow to tan "boxwork" limestone; 11.0 reet or shale which 
varies from micaceoua, greenish-grey at the top to almost 
black at the baa• and contains a 0.2 root dark grey limestone 
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atrin1er about 2 feet from the base. The upper part or the 

formation 1• exposed in aec. 13, T. Jl s., a. 8 1. At thia 

locality, the upper 16 feet or the tonaation oonaiat mainly 
of sreeniab-srey to dark blue, micaceoua abale with nwaeroua 

thin calcareous blades. The thin coal bed present in the 

section aboYe ia also present; boweYer, at tbia locality it 

occura 8 teat below the top of the ahale. 

Fauna.--- Althouch no megafoaaila were found in the section• 
studied, shale aamplea collected from juat aboTe the coal in 

aec. 13, T. 31 s., a. 9 E., have yielded a small mierotauna 

in which the following genera were found: Bairdia, i_op.e11¥,. 

and ill..Uppira. 

For measured eectiona ot the West Branch shale aee 

sections 55 and 68 in the rear of thie report. 

Five Point limestone 

The Five Point limestone wae named by Moore and Condra 

(19)2). The type section of the Five Point limestone is 

on Five Point Creek, near the Five Point School, sec. 25, T. 

l I., R. 15 E., Richardson county, Nebraska (Wilmarth, 

19)8). In Lyon county, lansaa, the Five Point limAtone ia 

2 feet thick, the upper 0.5 feet is shalytr> tlaggy, the lower 

1.5 f••t is massive but crumbly (Moore, 1936). 
,!,itholog_!!,__character and_t~ie~ne1s'!___ In Elk county, the 

Five Point limeatone is about 2 feet thick. It is a dark 
&re7 to brovniah-grey, masaiTe limestone which weathers to a 
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yellowish-orange color. On the ouurop, the toraation usually 

breaks down into two or three aouwbat irregular becla. 

,lf~D@•--- Tb• FiYe Point limestone ia the moat toaa1l1feroua 

tonaation in the Adaire group. The moat aigniticant aspect 

or tbe fauna ia the occurrence ot tuaullnd.ia. Although 

fuaulinida baYe been reported from the Palla c1i7 l1aeatone 

in other parts of Kansas (Moore,1944), no large fusulinida were 

found in the outcrops or the Falla City limestone in Elk coun-

ty. The occurrence in the Five Point limeaton.- represents 

the first abundant, 1f not the lowest occurrence or fusulinida 

in the Permian rocks or Ilk county. 

The following genera have been identified from the Jive 

Point limestone: Qhonete1, Neoapirifer, Jiar,g1nifera, Rhomb9-
pora, and Runbarinella. 

In Ilk county, the Five Point limestone is the only map-

pable unit in the Admire group. In the field, the Five Point 
limestone torma the second rather conspicuous bench in the 

shale alope below the Americus limestone. On the accompanying 

areal geologic map (Plate 1). the Five Point limestone 1• 

mapped with the symbol !l?· 
For meaaur.d sections of the r1ve Point limeatone ••• 

aectiona 55 and 66 in the rear or this report. 



Hamlin Shale 

The Haalin shale waa named by Condra (1935) and includes 
the following lllUlbera. in aacending order: Stine abale, 
Houchen Creek limestone. and Oaks abale. The thickneaa for 
the Halllin aha.le 1a reportecl by Cond•a to be from ,.2 to about 
46 feet. In Elk county, the Hamlin ehale 1a about 40 feet 

thick. 

Stine shale member 

The name Stine was applied by Condra (1927) to 9 to lS 

feet of varicolored shales and thin interbedded limestones 

which are exposed south of Stine, Nemaha county, Nebraska. 

Condra regarded the Stine shale as a part 0£ the Elmdale shale 

and stated that it was overlain by the Houchen Creek lime-

stone and underlain by the Americus limestone. Moore and 

Condra. (19.32) in a revision of the Pennsylvanian, placed the 

Stine shale in the Admire group. Moore (19)6) assigned the 
Stine shale to the Permian. 

1ithologic ch_a~acter.,and thicknen.--- In Elk county, the 
Stine shale averages about 32 feet in thickness. In a very 

complete exposure in sec. 4 and 9, T. 30 s., R. 9 E., the 

member is 35 feet thick and exhibits the following lithologic 

variations, in descending order: grey to green shale. 6 feet; 

varicolored red arid green shale with a thin nodular silt.stone 

just below the top, 19 feet; yellow to orange grey platy 
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shale, 5 feet; greenish-grey, blocky, clayey shale, 5.5 feet. 

In a less well exposed section in sec. 1.3, T. )1 s., R. 8 E., 

the shale is about .30 feet thick. At thia locality, the middle 

part of the shale contains two thin "boxwork• siltatones and 

one thin, crinkly, finely bedded silty to sandy limestone. 

Fauna.--- Although several shale aamplea were collected 

&nd cheeked for microfauna, the only fossils round were a 

few specimens of .!LQnesina. Small white algal bodies are com-

mon in the varicolored shale portions. 

For measured sections in which the Stine shale is present, 

see sections 55, 68, 79 at the end of this report. 

Houchen Creek limestone member 

The Houchen Creek limestone was named by Condra (1927). 

In the type area, Houchens Creek, see. 29, T. 6 N., R. 13 E., 

Nemaha county, Nebraska, the Houchen Creek limeetone is a 

massive to irreg.1lar, a.lgal, .5 foot limestone. The Houchen 

Creek limestone was originally considered to he, ,a:rt o:f the 

Elmdale shale; however, 21.oore ar:.d Co!':',.drn (1932) transferred 

the Houchen Creek limestone to ~he Admire shale • 

.!4thologic character ~nd t~~~neas.--- In Elk and southern 

Greenwood counties, the Houchen Creek limestone averages about 

3 • 5 feet in t hie kne s s • The Houchen Creek l 1mestone 1 s a 

persistent, buff to orange-yellow, earthy to shaly limestone 

which characteristically posseeees8well developed calcite 

veinwork. On weathering, the more resistant calcite veins 
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stand out in bold relief and produce a pronounced "boxwork• 

appearance. Surprisingly enough, this unit outcrops rather 
well and commonly forma a recognisable bench, the first one 

below the Americus limestone. The lateral cbangea in the 

Houchen Creek limestone are shown in Figure 1). 
For detailed deacriptions of the Houchen Creek limestone 

aee meaaured sections 55, 68, 74, and 7t in •h• rear of thia 

repor,t. 

Oalllll shale member 

The name Oaks shale was introduced by Moore and Condra 

(1932) for the beda lying between the Americus and Houchen 

Creek limestones. The type area ia given by Wilmarth (1938) 
as the Oaks farm, aec. 9, T. l N., R. 15 E. Near Salem, 

Nebraska, Condra (1935) reported that the Oaks shale was 
17 to 18 feet thick. Moore (194,4.) stated that the Oaka shale 

varies from about 10 feet in southern lanaaa to about 20 feet 

in northern lanaaa. 

~ithologic Chflf&Cter apd thickneae.--- In Elk and southern 
Greenwood counties, the Oaks shale varies from about 3 to about 

7 feet in thickneas, averaging about 6 feet. In a complete 

exposure in sec. 9, T. 30 s., R. 9 E., the unit 1a 6 feet 

thick and is composed or a dark grey to almoat black shale 

in ite lower part which gradea upward through yellowish-grey 

shale into brown shale at the top. The upper l foot contains 
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numerous emall white algal masses. In sec. )l, T. 28 s., 
R. 9 E., the formation ia a light brown algal shale at the 

top which grades downward into yellowish-grey shale, blue 

platy shale, and finally into greenish-grey shale at the 

base. A thin, dense, yellow to grey, algal, nodular lime-

stone occur~ just below the brown shale at the top. In the 

basal part or the shale, between the green and blue ahalea there 

is a thin, dark grey, white weathering, untosailiterous lime-

stone. Farther to the north, in southern Greenwood county, 

the unit thickens to about 8 feet. Figure 13 illustrates the 

lateral changes found in measured aectiona ot the Oaks shale. 

Fauna.--- Several shale samples were collected and studied 

from various outcrops or the Oaks shale. With the exception 

of numerous small algal masses, they proved to be barren or 
foaaila. 

For detailed descriptions or the Oaks shale, aee measured 

sections 55, 68, 74, and 79 at the rear of this report. 

Council Grove Group 

Prosser (1902) proposed the term Council Grove aa a stage 

name for t,tie interval from the top or the iakridge shale to 

the base of the Wretord limeetone. Beede (1922) lowered the 

baae of the Council Grove at.age tot.he baaa of the Neva lime-

stone. Moore (1932) introduced the present interpretation of 

the Council Grove group when he included in it all beds from 
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the base or the Americus limeatone to the base or the Wretord 

lime atone. 
In Elk county, the Council Grove group is generally 

well exposed and ia almost ideal tor mapping on areal photo-

graphs. Almost all major limestones outcrop aa recognisable 

benches which can be readily followed with the aid of a stereo-
scope. However, detailed 111£ormat1on concerning the inter-

vening shales ia much leas readily obtainable aa the outcrop 

belt or the Council Grove group ia almost invariably covered 

with a relatively thick growth of excellent pasture grasa. 

A generalised section of the rocka or the Council Grove 

groupie shown in Figure 14. The outcrop pattern of the 

rocks or the group ia ahown on tbe accompanying areal geologic 

map (Plate 1). Croaa-aectiona ahowing the lateral variations 

which occur in some or the formations or the group are shown 

in Figures 13 and 15. 

Foraker limestone 

The name Foraker limestone waa applied by Heald (1916) 
toabout 74 feet or cherty limestones, aort thin bedded lime-

stonea, and shales in the Foraker Quadrangle. Oklahoma. 

Condra (1935) described the Foraker limestone formation as 

being 43-50 feet thick and divided it into the following sub-
diYiaiona,in ascending order: Americua limestone, Hughes 

Creek shale, and Long Creek limestone. 
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In Ilk county, the Foraker limestene ia a cherty lime-

stone and shale formation about 55 feet thick which carries a 

prolific tusulinid fauna. 

Americus limestone member 

The Americus limestone was named by lirk (1896). At the 

type locality, near Americus, laneae, the unit consists or an 

upper blue limestone separated from a lower butt limestone 
by a~ foot ahale. Basa (1929) considered the lowermost 
chert bearing, fuaulinid limestone bed ot the Foraker limestone 

in Cowley county aa being equivalent to the lower butt lime-

stone unit of the Americus limestone ot the type area. Be-

cauae the upper limestone. bed, in the type area, did not appear 

to him to be continuous, Baaa restricted the Americus lime-
stone in Cowley county to a 2.5 to• toot limestone bed. 
However, comparison• of nwaeroua complete exposures in Elk 
and southern Greenwood counties, with published sections from 

the type locality and other parts of Kansas, seea to warrant 

recognition or the three-told nature or the Americus limestone 
in southern Greenwood and Elk counties. I am therefore con-
sidering the Americus lime,tone or Baas aa the upper limestone 

unit or the Americus liuatone and am alao including the shale 

and first limestone below in the Americus limestone. In moat 

occurrences, the lower limestone unit is characterized by the 
absence or chert and fuaulinids but does contain a conglomer-

atic zone of rounded to flattiah. tan to grey-blue, limey 
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pebbles. This zone is persistent through Elk county and 

serves well as a basis tor recognition or the lower limestone 

unit or the Americus limeatone. 

Lithologic character and ~hickpe•t•--- In Elk and southern 
Greenwood countiea, the Americua limestone varies from 7.5 

to about 11 feet in thickness. In sec. 13, T. 31 s., a. 8 

E., the Americus limestone consists of two limestones sepa-

rated by a ahale with an aggregate thickneaa of about 10 feet. 

The lower limestone is bluish-grey, m.aaaive in the lower part, 

irregularly bedded in the upper half, with a conglomeratic 

zone or tan to grey limey pebbles in the •aaive part. The 

intermediate shale ia about 4.5 feet thick and conaiata of 
blue-grey to black shale and thin blue limestone stringers. 

In parts, the ahale ia almost coaly. The upper limestone ia 

blue-gray, dense, maaaive, about 3.5 feet thick. In northern 

Elk county, sea. )1, T. 28 s., R. 9 E., the member ia about 

7.5 teet thick and consists or, in descending order: lime-

ftone. 1.6 teet, blue-grey, maas1ve, cberty; 9bal9, 4.4 feet, 
bluish to yellow with a few tbin platy to nodular limeatonea 

just above tbe baae; limestone, 1.4 feet, two bluish-grey beda, 

lower bed contains thin conglomeratic aone of grey to tan 
limey pebblea. 

Fauna.--- The Americus limestone is highly toaailiteroua. 
In all outcrops studied, the upper limestone unit contains 
abundant fuaulinida. The lower lilleatone and ebale were 

toaailiferoua only in certain localities. 
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In sec. 13, T. )1 s., R. 8 E., the lower limestone con-

tains the following genera: Meekella, Jureenia, binopr~uctue, 

and unidentified peleeypods fragments r••••bling Avicq~optct•n• 
In other outcrops, the lower limestone baa yielded Meekopora, 

~riticit••• small pelecypods, and tenestellid bryozoana. A 

aha.le sample collected from the middle shale unit or the 

member at tbe above locality bas yielded ffollinella, Joneaina, 

and other unidentified ostracod genera. The upper limestone 

unit contains bryozoans, brachiopoda, and abundant specimens 

or large Triticitea and rare specimens or 129!:!barinella. 

In this part ot the m•ber, the tuaulinida are found abun-

dantly in both the chert and limestone. 

The Americus limestone forms the first resiatent bench 

in the lower part of the Flint Hilla escarpment. Its line 

or outcrop is generally marked by an accumulation of large, 

tlat limestone slabs. 

The lateral variations within the Americus limestone are 

shown in Figure 13. For detailed sections of the Americus 

limestone see sections 55, 68, 7-, 77, and 79 at the rear 

of thie report. The baae or the Allericua limestone ia mapped 

on the accompanying areal geologic map (Plate l) and ita line 

of outcrop is indicated by the symbol A• 
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Hughes Creek shale 

The Hughes Creek shale waa naaed by Condra (1927) from 

35 to 50 feet of blue and dark abalea and thin limeatonea 
exposed along Hughes Creek, Nemaha county, llebraaka. In 

Riley county, lanaaa, the Hugbea Creek abale conaiata of 

about 4-0 feet of ahale and thin liaeatonea (Jewett, 19~1). 

Moore (19)6) illuatrat.ed a aection or the Hughes Creek shale 

in Avla'.baunaee county, lanaas, which waa about 34- feet thick. 

In this section, the Hughes Creek ahale conaiate of about 

20 to 25 per cent limestone with the reuinder being abalea 

and calcareous shales. Farther to the north, in Riley county, 

the sections deecribed by Jewett are a little leas limey, con-

taining about 20 per cent limestone. 

~~thol:,,&ic gbaracter and thickne11.--- In Elk and southern 
Greenwood counties, the Hughes Creek shale is about 4,0 feet 

thick and conaiats mainly or denae, grey, massive, cherty, 

fuaulinid bearing and grey, yellow, and blue-

grey toaailiteroua ahalea. In a completely exposed section 

along Kansaa Highway 96, about 13 miles west or SeYery, lanaaa, 
th• Hughes Creek shale is about 50 per cent 11.Dleatone. The 
lower 33 feet ot the Hughes Creek shale 1a well ex.posed along 

U.S. Highway 160, weat of Grenola, ilk coun~y. 

A comparison or the percentage ot limestone in the 
Hughes Creek shale in northern Kansas (20-25 per cent) with 

a similar percentage figure for southern Kaneae (50 per cent) 
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readily shows the pronounced southward thickening which occurs 

in the limestone units or the Hughes Creek shale member. 

Complete exposures of the Hughes Creek ahale are not common; 

in fact, only in the relatively recent road cute along U.S. 

l60 and Kansas 96 can the true character ot the member be 

seen. Alt,hough the limestones are fairly well exposed in in-

numerable creek bed exposures, the shale intervals are not. 

In studying such expoaures one very readily gete the 

erroneous impression that the Hughes Creek shale is almost 

totally a limestone unit. This is shown in the sections pub-

lished by Basa (1929) from ~owley county, which in general, 

show the Hughes Creek shale interval to contain almost no 

shale. 
Fauna.--- The limeatonea and ahales of the member are highly 

fosaili.feroua, with abundant .fuaul.1n1da being the moat inter-

esting and important aspect of the fauna. 

The bluish aha.lea and thin dark limestones just above the 

base or the Hugh•• Creek aha.la in sec. 13, T. 31 s., R. 8 E., 

&utain the following fossils; 9rurithrr,i1, L1noproductua, 

]•r1J,1a, _!(eekell.,!. large .Iri tici tea, »•21pirifer, ldl!ondi.t, 
,AmaocJ,_!Icl!I, Qribrog•~•rina, jigenerina, .£.!!JD.!C&mmina, Bairdia, 

J!.asrocyP£~, teneatellid bryosoane, echinoid apinea, cono-
donta, and 1mall crinoid stems. The following genera were 

collected from a brown abale 19 feet above the baae of the 

member in the same locality: ~1,aocbgneteJ, gh9nete1, 

Jr1,1c1tea, Bairdia, Bollipella. Alllllo~1acy, and Cribrogen-
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erina. Almost all of the limestones 1n the above exposure 
contain abundant tueulinids, the most common genera being 
]'ri\igitea; however, ~chwageriJl! and Qunbarintlla are also 
present. In the fine exposure along lansaa Highway 96, lJ 
miles west of S•v•ry, the following genera were collected 
from a brown calcareous shale 28 feet above the base of the 
member: Compgait~. Triticitea, Jluatedia, Alloris!!l_!, 
Neoapirits:, kinoproductus. Hyal~na, and Jureaaaia. 

For measured sections in which the Hughes Creek shale 
is present see sections 68, 74, and 77 at the rear or this 
report. 

Long Creek limestone member 

The Long Creek limestone was named by Condra (1927) from 
outcrops along Longs Creek, at Auburn, Nemaha county, Nebraska. 
At the type locality, the unit consists ot irregular to 
cavernous, buff to yellow weathering limestone, averaging about 

4 feet in thickn•••• Baas (1929) did not distinguish the 
Long Creek limestone in his Cowley county report; however, 
Jewett (1941) reported that Bass (personal communication) 
had been able to correlate the Long Creek limestone with 
the upper part of the Foraker limestone in southern ltansaa. 
In Riley and Geary counties, the Long Creek limestone is a· 

aeriea of thin yellow limestones and interbedded yellow shales 
averaging about 8 feet in thickness. Moore (19)6) described 
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a section from 'Wabaunsee county in whith the Long Creek lime-

stone is about 12 feet thick and consists of light grey, 

medium bedded limestone which is somewhat sandy near the top. 
j..ithol9&ic character and thickness.--- In southern Greenwood 

county, the Long ereek limestone is about 5 feet thick. In 

a good exposure along Kans~• Highway 96, about 13 miles west 

of Severy, the member consists or the following lithologic 

units, in descending order: limest.one, 1.; feet, waYey to 

irregular, thin bedded, grey-brown, vuggy, weathers to buff 

color; sbalJ, 1.7 feet, brown at top to grey platy at the 

base, ~1meatone, 1.2 feet, massive, dark grey to bluish, 

fuaulinid bearing, with a thin algal veneer on the top. Al-

though no complete sections of the Long Creek were measured 

in Elk county, the 5 to 6 foot interval above the Hughes Creek 

shale consists or interbedded shales and thin yellowish to 

tan weathering grey .limestones. The upper limestone, well 

exposed in a small pit along u.s. Highway 160, west ot Grenola, 

ia about 1 root thick, is dense, grey ~o tan, tough, non-
fosailiterous, algal appearing limestone wbicb weathers trom 

white to a bright yellow-orange. The Long Creek limestone 

occupies a position tar back on the dip alope formed by the 

thick limeatones in the upper part of the ffu&b•• Creek abale. 

Consequently, it does not outcrop well. Occasionally, the 

upper limestone or the Long Creek can be identified on graae 

coyered alopea by ita distinctive lithology. 
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,h_~,9!•--- In general, the ~ong Creek limestone ia not highly 

foaailiferoua in Elk and aouthern Greenwood countiea. How-

ever, the following tosaila were identified: 1r1tigitea. 

§chwaaerina, algae, and a few pelecypoda. 
For measured sections in which t.he Long Creek limestone 

is present, see aectiona 69 and 77 at the end of thia report. 

Johnson shale 

The Johnaon shale waa named by Condra ( 1927) from 

expoaurea 1.5 miles north or Johnson, Johnaon county, 

Hebraalca. In the type area, the formation consists or 16 to 

18 teet ot bluish argillaceous shale with occaaional aandy 

layers, calcareous plates, gypaiferoua material, and geodes. 

In #iley and Geary counties, the Johnaon shale is about 16 

feet thick and consiata mainly or grey shale with aeveral 

thin beda of argillaceous limestone (Jewett, 1941). Hear 

Kl.ad.ale, the Johnson shale ia about 12 feet thick and conaiata 

of the following son.ea, aacending order: 8.4 feet of browniab-

gny shale, o.6 feet or grey earthy lirt••• and .3.1 feet of 

fiaale black ahale (Moore, 1936). 
Litholopc character and thickneaa.--- In Elk county, the 

Johnson shale ia about 20 feet thick. In an excellent ex-

posure in sec. J.4., T. )ls., R. 8 E., the upper 7 feet 

cns1at of bluiab-blackshale with several thin blue, danae, 

nodular liaestones. Thia is underlain by a 1.9 toot yellow-
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ish vuggy, earthy limestone which containe a profusion of 

variously oriented calcite veins which stand out on weathering 

and produce a honeycomb or boxwork appearance. The lower 

10 feet are grey to brown shales which contain numerous 

small white algal masses and scattered thin calcareous blades. 

In southern Greenwood county, the formation has a thickness 

of about 22 feet. 

fa~n~.--- The Johnson shale is very fossiliferous; however, 

tie fossils are generally common only in the upper part. 

The following fossils were found in the upper part of the forma~ 

tion in sec. 14, T. 31 s., R. g E.: Septimyal~na, Aviculopec-

~. Edmondia, Allorisnia, Linoproduct~§, lY.£!tsania, Hollinella, 

Jonesina, Qirtyspira, Coryella?,MacrocYJ?.ri§, Bairdia, crinoid 

stems, echinoid spines and ,;plates, holothurian wheels, sr.uill 

high-spired gastropods, and rare conodonts. 

For meaeured sections in which the Johnson shale is pre-
sent see eections 69 and 77 at the end cf this report. 

Red Eagle limestone 

The Red Eagle limestone was named by Heald (1916) trom 

exposures near the Red Eagle School, southwest of Foraker, 

Oklahoma.. In the original description of the formation, 

Heald stated that the total thickness was not accurately 

determined but that sections up to about 17 feet were measured. 

Basa (1929) correlated about 19.6 feet or limestone in Cowley 
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county, lanau. with the ~ed ~a.gle limeston• o! Oklahoma. 

Condra (19.35} extended t.he usage of the na.rae Red ..agle liae-

stone into Nebraaka, where he considered it as a formation in 

which he placed the Howe limestone, Bennett a.hale, and Glen-

rock limestone members. 

In Elk county, the ~ed Eagle limestone ia about 19 feet 

thick and contains the Howe and Glenrock limestone members. 

The Bennett shale member, which is recognized. farther to 

the north, ia absent in Elk county. Here, the fonation ia 

allloat exclusively a limestone unit. Although the formation 

is a continuoua limestone in ita upper pa.rt, the Howe and 

Glenrock limeatonee can be distinguished on the basis or 
the former'• diatinctive lithology. 

Glenrock liaeatone member 

The Glenrock limeatone was named by Condra (1927) from 

exposure• nort..hweat of Glenrock, Nemaha county, Nebraaka, 

where the unit is a dense, dark grey, buff to light grey 

weathering limestone between 1 and 2 feet -t;hick. In Riley 

and Geary cowity, the Glenrock is quite nriable, changing 

from a fuaulinid bearing yellow limestone in some localities 

to dense grey hard limeatone or what appears to be an intra-

formational breccia in others (Jewett, 1941). Near Elmdale, 

the Glenrock limestone is a single massive bed of light grey 

to yellow limestone about 5 feet thick (Moore, 1936). 
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,l,1iholg1ic 1A•ra9ter Y:4 ~hislm••••--- In the moat complete 
eection of the Glenrock 11.lleatone aeaaured, in a creek bottom 
along the Santa Fe Railway tracks, on the Ilk-Cowley county 
line, weat of Grenola, the unit conaiata of about 17 teet ot 
moatly moaaaive, grey, hard, crystalline limestone which 
weather• to a light butt or grey. The lower two to three 
teat are aore thinly bedded and contain a011e thin ahalea along 
the bedding planes. Along lansaa Highway 96, about lJ 
west or Severy, the base or the member ia exposed and con-

sists or, in ascending order: 0.9 feet, light butt, aott 
limestone; 0.5 teet, grey shale with 8118.ll algal bodies; 2.0 
feet, grey to buff limestone becoming massive in the upper 

part. The Glenrock limestone poaseaaes a rather prominent 
system of HE-SW trending joints which are visible and appear 

to be quite characteristic of the member as aeen 1n areal 
photographs. 

,la9Y.--- The Glenrock limestone is toasiliteroue, especially 
in the lower part. Imllediately below the lower limestone 
in aoae localities, .fusulinids can be found in great abun-
dance in small "nests" or "pockets" in the top of the under-
lying Johnson shale. This mode or oocurrence of fusulinida 
has been noted at other more northerly outcrops of the Glen-
rock limestone in lansaa (Thompson, personal communication). 

The following fossils were collected from the lower ODe 

foot or the member in sec. 14, T. Jl s., a. 8 E.: austedia, 
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l,ophop)p'llwa, !{ur9aap19. l!9•P1rit,r, Bairclia, ppM,aJit••• 
Jpightl-na, Jollin111a, ,tleotouta, i9!!eeiy. 84,generiu, 
S,liaacamina, !e£raJyi1. ,trit1c1te1, §chvagerig, Dunbar-
intlla, crinoid atw, bryoaoana, small gaatropoda, and 
conodonta. 

The baae of the Glenrock limeatone ia mapped on the 

accompanying areal geologic map (Plate 1) and ita line of out-

crop ia indicated by the aymbol g. For meaaured sections in 

which the Glenrock limestone ia preaent, ••• sections 69, 
71, and 77 at the rear of this report. 

Howe limeatone mu;.ber 

The Howe limeatone was named by Condra (1927) from 
exposures south of Howe, Nebraska. In the type locality the 

unit is 4 feet thick and ie a dark grey, maaaive, dense, 1111•-
stone that weathers to a butt or yellow color. The weathered 
limestone often haa a vesicular or cavernous appearance. In 

northern lanaas, the Howe limestone is 2 to l+ foot, massive, 

grey to brown, unfosailiferoue limestone which locally reeemblee 
a mudstone (Jewett, 194,l). Near Elmdale, the Hove limestone 

consists of a 1.5 foot grey mudatone underlain by 3.0 feet 

of shale followed downward by a 1.0 foot, earthy, grey to 

yellowish limestone (iioore, l9J6). 
~ithologig character and thickQ••I•--- In ~lk county, t.be 
Howe liMatone is 2.:, to J.O fe&t. thick and ia composed ot 

light buff to whitish, aoft, massive limestone which weather• 
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grey to 7ellowiah-gre7. The limestone baa a sugary to con-
glomeratic appearance due to the large number of small 
algal bodiea preaent. The limestone is weakly c•ented and 
it 1a often possible to separate the algal mas••• from the 
matrix with the point or a pencil. Because or the aoft 

nature or the liaeatone, good outeropa of the m•ber are not 
common. In an excellent exposure in the creek bank in aec. 
3, T. 31 s., R. 8 &., the Howe limestone is about 2.5 feet 
thick. The Howe limestone is differentiated from the im-
mediately underlying Glenrock limeatone by the above litho-
logic characteristics. 
J.a'P1!.•--· The Howe limestone contains abundant, small 
algal bodies of the type generally referred to gaag1a. A 

few statteloid appearing foraminitera and small gastropods are 
also present. 

For measured section in which the Howe limestone ia pre-
sent, see section 71 at the rear or this report. 

The Roca shale waa named by Condra (1927) from expoaurea 
at Roca, Lancaster county, Nebraska. In the type area, the 
unit ia about 18 to 20 feet thick and is composed or bluiah-
grey, olive green, and reddish ahale with a rew thin pelecypod 
bearing limeatonea in th• upper part. In this description, 
Condra included all beds from the baae of the leva limestone 
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to the top ot the Hc.e limeatone in the B.ooa ahal•. Condra 

and Buaby (1933) defined the Grenola tonution to include 

all becla trom ~e top of the left liaeatone to the base ot 
t,he Sallyarda liMatone. In so doing, they removed lime-

stone and shale Wlita the upper part or the original 

Roca abale and placed th•• in the newly defined Grenola forma-

tion. They propoaed the following naaes, in ascending order, 

tor the interval from the top of the restricted Roca shale 

to the base of the Neva limestone: Sallyards limestone. 

Legion shale, Burr limestone, and Salem Point shale. The 

Kansas Oeoloiical Survey considered the Sallyards limestone 

and the Legion shale as subdivisions of the Roca shale 

(Moore, 1944}; however, in a recent publicntion or the Kansas 

Survey (Moore, 1951), the Sallyards limestone and Legion 

shale are placed Jn the Grenola formation and the Roca shale, 

as now redefined in Kanaas, coincides with the Roca shale 

as restricted by Condra and Busby. 

kitb.2J.:ogic cb§tacter and thickn•f!•--- In Elk county, the 
Roca shale is about 15 feet thick. The upper few feet are 

grey to brown shales that in some outcrops contain small, 

white to cream colored algal bodies. The remainder of the 
':, 

formation consists of red to purplish;:red shale; however, in 

some localities, ~h• lower few feet may be green, grey, or 

brown in color. The lioca shale usually forms a grasaed over 

al9pe; however, complete exposures can be eeen just south of 

u.s. Highway 160 at the Elk-Cowley county line and in the • 
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cr••k bank in sec. 4, T. 31 s., R. 8 E. 
For measured section• in which the Roca shale ia pre-

sent, see aectiona 70 and 71 at the end or thia report. 

Grenola limestone formation 

The Grenola formation waa named by Condra and Busby 

(19))) from exposurea in ravines and creeks north and south 

of U.S. Highway 160, 4 to, miles west of Grenola, Elk county, 

lanaaa. Aa defined by them, the formation embraced all rock• 

from the top or the aoca shale to tbe top or th• Neva lime-

stone and included the following members, in ascending order: 

Sallyarda limestone, Legion ahale, Burr limestone, Salem 

Point shale, and Neva limestone. The two lower members 

were long regarded by the Kanaaa Survey to be aubd1Yis1ona 
' V of the Roca ahale; however,, in a recent publication by the 

lanaas Survey (Moore, 1951), the formation ia now defined in 

lanaaa t-o include t,he five members as proposed by Condra and 

Busby. 

In tbe type area, Condra and Busby reported the formation 

to have a thickness of about 47 feet. In a mare completely 

exposed section in sec. 4, T. 31 s., R. 8 E., about 2 milea 

northwest or the type area, the formation has a thicknese 

ot about 42 feet. 



204 

Sallyards limestone m•ber 

The Sallyarda waa naaed by Condra and Busby 

(19)3) from outcrops l mile northeast or Sallyarda, Green-
wood county, lanaaa. In the type locality, the member con-
aiata of 2.6 feet of bluish-grey, yeliow to light grey weather-
ing lime•to•• containing pelecypoda, brachiopoda, and bryo-

zoans. Near Elmdale, Kansas, the Sallyards limestone 1a an 

ash-grey, hard, thin bedded, pelecypod bearing limestone 

which beco~~s a hard limey shale in the upper part (Moore, 

1936). In ou-ccrops near Humboldt, Mebraska, the Sallyarda 

limestone is a grey, shaly, calcareous bed about 6 inchea 

thick { Condra and Busby, 1933). 

Lithologic character and thickness.-- In Elk count.y, the 

Sallyards limestone varies in thickness from 3.5 to 4.1 feet. 

In a good exposure in a creek bad, 5 miles west of Grenola, 

the member is a bluish-grey, massive, 3.5 toot, pelecypod 

bearing limestone which weathers to irregular slabs. In 

sec. 4, T. Jl s., ft. 8 i., the Sallyards limestone consists 
of ~.l feet of grey, platy to irregular, buff to dark grey 

weathering, pelecypod bearing !imestone. 

l&un!•--- The Sallyards limestone contains a rather abundant 

molluscan fauna. The following fossils are common in the 

memoer: Myalina, A.,..Yiculopecten, Comeosita, crinoid stema, 
and bryozoans. 

For measured aections of the Sallyarda limestone, see 

aectiona 70 and 71 at the end of this report. 
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Legion ahal• umber 

The Legion ahal• waa named b7 Condra and Buaby (19)3) 
tro• ex.poaurea allong u.s. Highway 40, aouthweat of the Aaeri-

can Legion grounde, aoutbweat of Manhattan, laneaa. At the 

type localit7, the unit 1a 4.6 feet thick and conaiata of 

•• following litholo1ic typea, in d.eacending order: thal!, 
black, fiaale, 8 to 10 inches; audatope, dark grey, argil-

laceoua, 4 inches; tb!lJ, dark grey, calcareoua, l toot; 

1hal1, grey, calcareous, blocky, 2 feet. lear Aaericua, 

Ianaaa, th• unit ia 7 feet thick and consiata mainly of 

ol1Ye colored aha.le with calcareoua concretions (Condra and 

Busby, 193)). One mile aouthweat of Salem, lebraaka, the 
Legion abale ia a green, platey shale about 6 incbea thick. 

~itbologic character and thickneaa.--- In Ilk and eastern 

Cowley counties, the Legion abale la about 5 feet thick. 

In the only section •••ured, along the Santa Fe Railroad 

tracks, in aee,. 4, T. 31 s., a.•&., the ••ber conaiata ot 
gre7 to butt, finely laminated abale with a tew thin 
atringera. 

rag.--- The Legion ahale ia aparingly toaailiteroua •. The 

only foaaila found were rare of .fure1ani1 atld a 
few •all pelecypoda. 

For a measured section of the Legion abale aee aection 

71 at the end of thia report. 
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Burr limeatone member 

The Burr liuatone waa named by Corulra and Busby (19.33) 
from expoaures 1n the bluffs and ravine• weat ot the South 
Fork of tile Little lemaha RiYer, 2.5 ail•• northwest ot Burr, 
Otoe county, lebraaka. lear Hwnboldt, lebraaka, the 
1a abou't 10 teet thick and 1a composed ot an upper J.6 toot, 
bluiah-grey, dense, tine grained limestone with uny oatra-
code. The upper limestone ia underlain by a brown, ttaele, 
).6 toot ahale, which in turn is underlain by a 2.6 to 4 
toot, grey, alabby, yellowish weathering limestone with a tew 

creeniab-grey ehale partings (Condra and Bueby, 19.3)). 
In Riley county, the Burr limestone 1• 7.4 feet thick and 
conaiata or an upper 4.5 toot, light grey, somewhat lamin-
ated, oatracod limestone underlain by 1.4 feet or black to 
grey,riasle abale. The lower unit ie a light, impure, argil-
laceoua, toaailiteroua limestone 2 feet thick (Jewett, 1941). 
Near llmdale, lanaaa, the Burr liaeetone is 11.4 feet thick 
and conaiata mainly ot ash-grey, bard, dense, maaaiYe to platy 
liaeatone underlain by 4.5 feet or dark blue, fisale ahal• 
and calcareous ebale. 

Li!;b,ologc character.and t;h1ogeaa.--- In:llk and eaatern 
Cowley county, the Burr liaeetone 1a about 4 feet thick and 

coneiata ot two •••1••• blue-grey to dark grey, den•• lime-
atonea separated by a 0.2 toot abale. The upper unite of the 
Burr llaeatone are exposed along Kanaaa Highway 96, about 
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15 ail•• west, or Severy, and eoneiste or an upper 
1.s root, grey to bluieh liuatone underlain by o_.3 feet or 
butt, platy ahale. 
Faya.--- The upper liaeatone unit of the Burr liaeetone 
cbaracteriatically contain• abundant, aaall, higb-apired 
caatropod.a (often tilled with cryatalline calcite) and 

&lllOOth oatracoda. The following toaaile were collected from 
the upper limestone bed in aec. 4, f. 31 s., R. a I.: ••ll 
lr•Aln•• ,lon••&n~, Jiairdia, and amall gaatropoda. 

For aeaaured aectiona or the lurr limestone see sections 
71 and 7' at 1.h• end or this report. 

Salem Point abale member 

The Salem Point ahale was named by Condra and Busby 
(1933) from roaclcut exposures at Salea Point, 1.5 miles 

northwest or sala, Richardson county, lebraaka. Rear Salem, 
Nebraska, the member ia a calcareous shale about 7 to 8 feet 
thick. Southward, in Riley and Geary countiea, Kansas, the 
Salem Point shale averages about a teat in t.bickneaa, with 
the upper part being mainly grey argillaceoue a1'1ale. The 
lower part becomes increasingly more calcareoua downward 
and there are a tew thin local limeatonea in the baeal part 

(Jewett, 19~1). lear llmdale, the Salem Point shale 1a about 

12 feet thick and coneiata of greenish-grey ab.al•• separated 
by a 1.8 toot ash-grey limestone, the latter being traversed 
by vertical veinl•s which stand out on weathering (Moore, 19)6). 
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Lithologic cbaracter and thickne11---- In Ilk, aouthweatern 
Greenwood, and eastern Cowley countiea, the Salem Point 

aha.le averages about 7 feet in thickn•••• In aec. 4, T. 31 

s., a. 8 K., the Salem Point shale is a.o feet thick and 
consists of, in descending order: shale, 2.5 feet, arey to 
brown; .lJmeatone, o.6 feet, yellow to brown, soft, earthy, 
with a prominent network of calcite veinleta: ,L..bale, 2.1 feet, 
grey-brown; J;ime1ton1 and shale, 2.8 feet, limestone ia blue 
to butt, platey, molluscan, and ia interbedded with grey 

shale. Along lanaas Highway 96, about 15 miles weat of 
Severy, the Salem Point shale ia ;.5 teet thick. Although 
the unit 1a largely covered, the middle of the unit is 
marked by a 1 foot buff •boxwork" limestone and the lover 

part by thin, dense, pelecypod hearing limeatonea. It ia 
interesting to note that the veinlet filled "boxwork" limestone 
found in the member in Ilk county is persistent at leaat aa 
far north as &laclale, lanaaa. 

For measured aectiona or the Salem Point ahale, ••• 
section• 71 and 78 at the rear ot thia report. 

Jen limestone ••ber 

The leva limestone was named by Prosser (1902) from 
about 10 teet of massive, blue-grey limestones separated by a 
thin shale, which are exposed northeast ot Reva, l.?Asaa, near 

the junction of the Diamond Creek and the Cottonwood River 
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valleya. Condra (1927) deacribed the Neva limeatone in 
lebraaka aa conaiating of tour or tive liae•tonea and. inter-
bedded ahalea. Bae• (1929) at.ates that the general char-
a cter1atica ot the Neva lime•tone in the type arN, peraiat 
into Cowley county. Be gives the thickneaa or the leva 

limestone in Cowley county aa ranging fro• 22 to 28 feet. 

Condra and B\laby (193.3) designated the Neva limestone aa th• 
top ••b•r or the newly defined Grenola tor..mation and cor-
related aectiona containing the Neva limestone 
from Nebraska soutbward into Oklahoma. Throughout lanaaa, 

the Keva l1aeatone conaiata ot tour or five sepa-

rated by abalea, having an overall thicm••• that varies trom 
16 to 24 feet (Moore, 1951). 

Liyhologic character pd thickn•t••--- In Elk, eastern 

Cowley, and aouthweatern Greenwood countiea, the Reva lime-
atone ia about 20 feet thick. In a good exposure along 
lanaaa Highway 96, about 15 mil•• west ot Severy, the leva 

conaiata or the following lithologic unite, 1n 
descending order: limeatone, 4.2 teet, maeeive, grey to 
butt; aa+e, 3.4, teet, 11••11n upper part, lower part grey 
to ba,own, clayey; !iM@on9. 2.2 teet, in two beds aeparated 
by thin •••ive, blue-grey, weathers platy; 1hal1, 
2.8 feet, dark grey with a few calcareoua bard atreaka; 

).8 feet, three be4a eeparated by thin abalea; 
J.1••~9Df. 2.7 feet, DOdi.lar, thin bedded. Farther to the 
aouth, in an excellent upoaure in aec. 4-, T. )ls., a. 8 I., 
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the lieva limestone ia 20. 5 feet thick and ia composed al.aoat 

entirely of limestone. The ahale intervals found in the 

NeTa limestone in aoutbweateinQreenwood county are here al-

moat completely occupied by nodular or thin bedded limeaton••• 
A small amount ot chert ia present in the upper Nen lime-

stone in sec. 16. T. )ls., R. 8 E. 
In spite of the lilly character and relatively great 

thickness, the NeYa li111eatone generally doea not crop out 

in the aanner on• would expect. The upper masaive limestone 

unit ia peraiatent and ita position ia suaually well ma~ked 

in graaaed over alopea; however, the lower limestone unit• 

are ueually marked by one or two minor bench••• Generally 

speaking, the third bench below the t.op or the leva Mrka the 

approximate position of the baa• of the Neva limeatone, with 

the fourth bench, often quite prominent, being toraed by the 

Burr li•etone. Consequently, the base or the ••ber ia some-

what difficult to map; however, the position or the baae or 

the Reva limestone ia shown on the areal geolq1c map (Plate 

1) ita line of outcrop ia designated by the symbol I• 
Iaypa.--- The moat aigrdticant feature ot the fauna or the 

len limestone is the abundance or the tuaulinid genus 

t•raach,ragerj.g, long regarded as an index to the lower 

Penaian. 
Fuaulinida occur abundan'l-ly throughout the member, being 

round in almost every limestone and shale. Para.!£_J_n,agerina 

is moat abunclant in the upper halt ot the ••ber, while 
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slender specimens or Schwager1na seem to be characteristic 
ot the lower part, eapecially, the shale breaks ju.at above 

and within the lower nodular limeatone unit. 

The following toaaila were collected from the lava 

l111eatone in eec. 4, T. 31 s., a. 8 1., lriticite1, ~chwagerina, 
J2W!barinella, Schubert•l..~ Paraacbwager1y. Cbonetea, Co•-
J?Of 1 tp, ~unc\oepirife[. Neoapiriter, Lophophyllum, Rhombopora, 
Deokerell,!, Climacammina, ,tetrataxi,1, !a1rdia, jolligella, 
buht1e, Macroc1pris. pavellin~, echinoid spines and 
plates, teneetellid bryozoans, fish teeth, oonodonte, 
crinoid stems, and small gaatropoda. 

For measured sections ot the Bava lillestone, ••• aec-
tiona 70, 71, and 74 at the rear or this report. 

lakridge shale 

The lak1·idge abale waa naMd by Proaaer (1902) trom 
exposures near Eakridge, Wabaunsee county, 1Cansaa. In the 
type area, the toration conaiata ot 30 to 40 feet of vari-
colored ahalea with m~nor thin li•••tonea. In Riley and 

Geary cou.ntiea, lanaae, the iakridge abale is bout 36 feet 

thick and conai•t• or a lower 1rt111 to varigated ahale unit 
separated trom an upper grey shale by a calcareous zone or 

impure, lenticular, sparingly roaailiferoue liaestones 
(Jewett, 194-1). 
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J,ithol~Jdp oharac~er a9d_thi5kµoa1.--- Ia Elk, eastern 
Cowley, ar,d southwestern Greenwood coustiE:s, the iakri,1• 

shale average• about 23 teet 1n thickness. In an excellent 

exposure in sec. 4, T. 31 s., R. 8 E., the Eskridge shale 

ia slightly lesa than 20 feet thick and coneiate or the 

following lithologic ~nits, in des;ending order: 1hale, 

8.0 feet, grey at top grading into red; li•estone, 1.2 feet, 

massive, dense, purplish-green, blotchy, hard, heavy; 

shale, reddish-purple, becoming green anQ blotchy in lower 

part; ,!.imeetone, 0.5 feet, dense, greenish-grey; Jhale, 2.9 
feut, greenish-grey to red. Farther to the north, in aouti&f' 

western Greenwood county, the formation is about 28 !eet 

thick and consiata ot grey, butt, green, and red abales 

with four thin zonea ot greenish-grey, denae, heavy lim~-

atones. In Elk county, the Eskridge shale usually forms 

a grassed over slope; however, the massive, purpli~h to 

greenish colored limestone that eecux·s r.aar the middle of 

th• tor•tion is very resistant and it& position is usually 

marked by a alight bench. fecauae of its distinctive ,. 
lithology, thia li,aeatone can be readily identified and ia 

quite uaable in local stratigraphic work. 

l~l!!l..!•--- Shale aam.plea collected trom th• upper part of 

the tormation in aec. 16, T. 31 s., a. 8 1., were practically 
barron of foaaila, the azception 'being nUllerous, pall, 

white to creal.ri colored algal bodies. The thin 11uatones, 

preaent in all exposures of the formation, are generally 
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sparingly foaailiterous, with the following foaaila haYin& 

been collected at several localities: Aviculopactep. 
J.valiaa, and aaall high-apired gastropods. 

Th• croaa-sectiona illustrated in Figure lS •how the 
lateral Yariationa found w1 thin the lakrid&• shale. For 

measured sections of the Eskridge shale,••• section• 70, 
71, and 78 at th• end of thia report. 

Beattie liaeatona 

The Beattie 11aeatone waa named by Condra and Busby 
(193)) and include• the Cottonwood lilleatone, Jlorena ahale, 
and Morrill lilleatone aubera. The formation ia named tor 

the town or Beattie, Marshall county, Ian•••• In Pawn•• 
county, lebraaka, the formation ia about lS teat thick 
( Condra and luaby, 193.3) • 

In Klk, eaatern Cowley, and aouthweatern Greenwood 
coWltiea, the three aembera .,-e well represented and range 
in thickneaa troa lS to about 29 teat, •••raging about 23 • 
feet. 

Cottonwood liaeatone ••ber 

The Cottonwood limestone, aa we know, it was variou.aly 
referred to aa "Fuaulina limeatone,• "Alma liaeatone•, 

•cottonwood Falla liaestone", and •Manhattan l1Metone"; 
however, Proaaer (1891t) propoaecl the name Cottonwood tor•-
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tion to include the above limestone and the shales immedi-

ately onrlying it. Re referred to the limestone as the 

Cottonwood limestone and the shale above it as the Cotton-

wood shale. The latter name was dropped when Prosser (1902) 

renamed the shale the Florina shale. The type area of the 

Cottonwood limestone is in the exposures along the Cotton-

wood River, near Cottonwood Falls, lansas. 

Throughout most of Kansas, the Cottonwood limestone is 

about 6 feet thick and is a massive, light bu.ff, white to 

light gr~y weathering fusulinid bearing limestone. However, 

Ut~ southern Kansas, the member thins and becomes shaly 

(Moore, 1951). 

~ithologic character and thickneae.--- In Blk, eastern 

Cowley, and southwestern OreenYood counties, the Cottonwood 

limestone averages about 5 feet in thickness. In an out-

c~op located along lansas Highway 96, about 15 miles west of 

Severy, the Cottonwood limestone is 4.9 feet thick and con-

sists of dark grey to buff, massive, grey weathering, 

fusulinid bearing limestone. In sec. 14, T. 29 s., R. 8 

I., the member is 4.9 feet thick and consists of thin, 

blue-grey, fuaulinid bearing limestones interbedded with 

grey shales. In ~ec. 4, T. 31 s., R. e E., the Cottonwood 

limestone is ~.8 feet thick and is made up mainly or blue, 

dense, thin, elabby to nodular limestones and blue-grey ahal••• 

The lower limestone~however, are buff to yellow, soft, 

argillaceoua, and contain numerous gastropods and pelecypoda. 
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The lateral change, from a predominantly limestone unit to 

one of' minor limestones inter·bedded with ehalee, ie well 

shown in the outcrops studied across Elk county. This 

lateral variation is shown in the cross-sections illustratecl 

in Figure 15. 

Fauna.--- The following fossils were collected from the 

Cottonwood limestone in eastern Cowley county: Schubertel.J...!, 

Tr1~+ci tea, Schwagerina, Dito_!nopyge, .Q_omposita, Der_m, 

Amehiscapha, Juresania,. Edmond!~, Allor.!!!!!!!, echinoid spin•• 

and plates, tenestellid bryozoans, and gastropods. 

In the more southerly outcrops or the Cottonwood lime-

stone, t.he .fusulinids, especially .a_c;_bubertell,!, are common 

only in the upper part of the unit, while the lower, more 

shaly portion, is crowded with pele,ypod$, gastropods, and 

well preserved productid brachiopod.a. 

In Elk county, the Cottonwood limestone usually forms 

a very alight bench occurring below the more pronounced 

bench or the Morrill limestone; howeYer, in the more northerly 

part ot the county, the thin limestone beds in the'member 

thicken somewhat and the line or outcrop becomes mmre1marked. 

For measured sections or the Cottonwood limestone, aee 

aectioaa 70, 71, 72, and 74 at the end ot this report. 
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Florena shale member 

Prosser (1902) proposed the name Florena shale for 

trom 2 to lJ feet ot toaailiferoua ahalea (previously known 

as the Cottonwood shales) overlying the "Alma limeatone" 

or Cottonwood liuatoae. He considered the Florena shale 

aa the lower part of ~e Garrison formation. The upper 

part of the Oarriaon formation, extending up to the base 

of the Wreford limestone, waa called Neoabo. Moore (19)6) 
regarded the previoualy named units or the Garrison tonsa-

tion as separate formations within the Council Grove group 

and discarded the name Garrison. 

In the type locality, near Florena, lanaas, the 

Florena shale is exposed in quarries along the Big Blue 

River. 

In Riley and Geary counties, the florena abale 1a a 

grey, argillaceous shale generally less than 10 feet thick and, 

contains numerous specimens of ChoaetElJ! (Jewett, 1941}. 

Near Strong City, the Florena ahale is 13 feet thick and 

is a grey, calcareous to clayey shale which ie very fos-

siliferous in its lower half (Moore, 19J6). 

11~~olog1c character and thickness.--- In Elk. southwestern 

Oreenweod, and eastern Cowley counties, the thickness of 

the Florena shale averages about 8 feet. Along Kansas High-

way 96, about 15 miles west or Severy, the Florena shale is 

slightly less than 6 feet thick and is a brown to grey, 

clayey, toaailiteroua ahale. In aec. U., T. 29 s., R. 8 &., 
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the ••ber ia 9 feet thick and ia compoaed or grey, clayey, 

toaailiteroua shale which become• calcareous and bard 

in ita lower part. In a good exposure in aec.~, T. 31 s., 
a. 8 E., the Florena abale ia feet thick and conaiata 

ot butt to grey, highly foaailiferoua shale which contains 

three or four thin, diacontinuoua, nodular, light grey, 

argillaceoua limeatonea in its upper part. Although 

the Florena shale generally forms a grassed over slope 

below the bench forming Morrill limestone, it is readily 

identified by the numerous apecimens or wall preserved foe-

ails, especially Chonetes, which weather out and lie on the 

surface. 

Fauna.--- The Floren& eh.ale is the most roaailiferous 

Permian rock unit in &lk county. The following fossils 

were collected from outcrops in southwestern Elk and eastern 

Cowley counties: 1'riti9itea, .§chube,:t.el~, ~chwagerina, 

.J)erb,La, Meekella, CoruP.9sit;i, i2ialaama, .£,ruritbn:11, £p_s>nete1. 

yictyocloatu1, Jur,a~n_!!, Nucul~M, Edmondia, Jviculopecte~, 
.§.!P.t.imyalim!, Alloriama, fieµrophorus. Amphi~capb!, 

J2!_~0.tt19pyge, ~er,eoatzlus, )!.irdia, Amphia,aite,1, ln!ih~ina, 
Hollinel!!, Tetrataxis, g11macawnina, conodonte, echinoid 

spines and plates, nUIJerous bryozoans, crinoid stems and 

plates. 
The 1-te~'al changes occu.rrin{; within the Florena shale 

ara shown iu the cross-sections illustrated in Figure 15. 
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70, 71, 72, and 78 at the encl ot this report. 

Morrill limeatone member 
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Tbe Morrill 11.Matone was named by Condra ( 1927) from 

expoaurea ot l to 2 feet or yellowish lillleatone, two mil•• 
northwest ot Morrill, Kansas. In Riley and Geary countiea, 

the Morrill limestone is about; teet or 1 ... in thickneae 

and consists of brownish-grey limestone that weathers into 

a mass of irrttgular, pitted, granular, brown limestone 

(Jewett, 1941). In an exposure just west of Strong City, 

the Morrill limestone is a little over 4 feet thick and 

Gnsists ot two massive limeetonea separated by a thin cal-
careous shale (Moore, 1936). 

L,itb,ologie __ c_!la.t.8-~t•r ~n!i, t.h~ekneg.--- In Elk and eastern 

Cowley counties, the thickness of the Morrill limeatone 

averages just over 9 feet. In sec. 14, T. 29 s., a. S E., 

the member is 9 feet thick and consists or thin to massive 

beds of bluish-grey, butt to light grey weathering limeatone. 

The most massive units, 4, to 5 feet below the t.op, weather 

to a light grey and possess a very irregular dHply pitted 
sux·face. In sec. 4-, T. 31 s., R. 8 &., the member ia 7 

feet thick. The upper 3 feet consist of bu££ to whitish, 

irregular, 'thin bedded limestone. The middle of the unit 
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ia a maaaiYe, 2 toot bed ot buff to bluiah, slightly cherty 

liMatone which weather• to an irregular, pitted aurtace, 

light grey in color. Th• lower 2 feet are composed of thin, 

irregular to nodular, algal, butt to yellowish limeatoaee 

interaedded with butt t,o yellowiah foaailiferoua ahales. 

Throughout its line of outcrop in ilk county, the 

Morrill liaeatone forma a diatinct, recognizable bench. 

The •mb•r ia readily identified on the outcrop by its 

peculiar pitted weathered surface and by the occurrence of 

robuat §cb)!!gerina and very numerous echinoid spinea and 

plat••• In many of the outcrops, the echinoid spines and 

spine bases an surrounded by a light grey algal appearing 

ma.as in which the echinoid parts aeem to have served as a 

nucleus around which the grey ma~erial was deposite4. 

L~!m!•--- The lower part of the Aorrill limeatone_containa 

abundant tuaulinida and echinoid spines and plates; however, 

the upper part of the member is sparingly fossiliferous. 

The following fossils were collected froiu outcrops in sec. I+, 

T. 31 s., R. g E., and in sec. 14, T. 29 s., R. 8 E.: rare 

Otton2•1~, CQmpoaita, robuat~chwagerin!. Hollinell~, Bairdla, 
Jnigg.~, ~mphissit9s, Tetrataxis, Climacammina, echinoid 
apinea and plates, and crinoid stems. 

On the accompanying areal geologic map (Plate l), the 

base of the korrill limestone is mapped and its position ia . 
indicated by the aymbol ~• The cross-sections illustrate• 

in Figure 15 ahow the lateral changes occurring within tba 



Morrill limaetone. For measured sections of the Morrill 

limestone, see eectiona 70, 71, 72, and 78 at the end or 
this report. 

Stearns shale formation 
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The Stearns ahale wae named by Condra (1927) from 

exposures south ot the Stearns School, northeaet of Humboldt, 

Nebraska. In the original description or Condra, the Stearn• 

shale is listed as being 14 feet thick and as consisting 

mainly of varicolored shales which are somewhat calcareous 

in its lower part. The Stearns shale waa originally con-

sidered by Condra as a subdivision or the Garrison formation; 

however, in 1935, he considered it as a separate formation 

within tha Council Grove group, as did Moore, 19)6. 
IrL.R1ley and Geary counties, the Stearns shale is 

about 20 feet thick and is composed mainly of grey unfoaaili-

ferous shales in which a few thin limestones may be present 

(Jewett, 1941). Near Strong City, the Sterns shale is about 

10 feet thick and is composed of greenish, crumbly shale 

Wlderlliin by 2.5 feet of grey mudstones and shales (Moore, 

1936). 

bi~ho].,p&,i9 character a~-~,h.1clgl.,!'..§!.•--- In Elk county, 

the Stearns ah.ale is about 13 feet thick. Although this 

formation is almost always poorly exposed, in a rare com-

pletely exposed section in sec. 14, T. 29 s., R. 8 E., the 
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tor•tion conaiata or 5 feet of grey shales above, sepa-

rated from about 6 teet of red and brown abalea below by a 

2.5 toot interval ot dark grey to bluish, nodular, toaaili-

teroua liaeatonea and.shales. 

l•Ul'lfl••-- The colored shales or the lower part or the 

formation contain numeroua amall algal bodies. The middle 

nodular limestones and shales have yielded the following 

fossils: !i!•kell!_, ~esania, and ,Ay~~~9pect•~• 

The Stearns shale and the overlying Bader formation 

are not well exposed in Elk county. Considerable difficulty 

was encountered in determining the detailed lithology and 

boundaries for the recognized units occurring within thia 

interval. Although several sections embracing this interval 

were measured, only the one in sec. 14, T. 29 s., R. 8 E. 

was well enough expoaed to allow reasonably accurate correla-

tion. See eecttoas70 and 72 at the end of this report for 

det&iled measurements of the Stearns shale. 

Bader formation 

The Bader formation was named by Condra (19J5i to in-

clude the following subdivisions, in ascending order: &iss 

limastone, Hooser shale, and Middleburg limeetone. The type 

exposure is located near Bader, lanaaa. 

In Elk county, the Bader fo:naation ia about 28 feet 

thick and is composed of bluish-grey to greenish-grey, thin 
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bedded limestones intervedded with gray, buff, yellow, brown, 

green, and red shalea. Although the three members ot the 

~nnation are recognised, the boundariee seemingly are not 

sharply defined. The only persistent outcropping units or 
the formation are the more massive upper limestone beds or 
the Etas limestone. 

Eiss limestone member 

The Eiss limestone was named by Condra (1927) from ex-
posures on the Eiss farm, 8 miles south or Humboldt, Nebraska. 

In the type area, the member is slightly leas than 10 feet 

thick and ie composed of two limestones separated by about 

7 feet or roasiliteroua bluish shale. 
bit~o~Q,gic cll,l!r~cter and thickness.--- In Elk county, the 

Eiss limestone is about 11 feet thick. In sec. 14, T. 29 

s., R. 8 E., the member consists of the following lithologic 

units, in descending order: l.!J!!~~to4!, 2 feet, relatively 

massive, blue-grey, weathers to light grey with a distinctive 

pitted surface; .!h!.!!, 2 feet, red to green, algal: Aime1\ou 
and shale, 7 raet, upper part buff, thin bedded roasiliteroua 
limestone, lower part grey fossiliferous share and thin, 

nodular, bluish limestones. Throughout its line of outcrop, 

the upper more massive limestone beds of the Eias limestone 

form a distinct bench! In the outcrop, the upper Eiss lime-

stone can be identified by its eharacterietically light col-

ored, pitted weathered surface. Although the slightly lower 



Morrill limestone weathers in a similar fashion, the absence 

or abundant echinoid parts and tusulinids in the Eisa are 

usually sufficient to allow differentiation or the two 

limestone a. 
Fauna.--- The following fossils were collected from the 

lower foaailiferoua limestones and ahalea of the Bias lime-

stone in sec. 14, T. 29 s., R. 8 E.: Meekoppr1, !!oapififer. 

numerous bryozoans, pitomopyge fragments, H!ekella, Bairdia, 

and Jonesina. 

For measured sections or the Eiss limestone, see sec-
ti.ons 70 and 72 at the end of this report. 

Hooser shale member 

The Hooser shale waa named by Condra and Upp (1931) 

from highway and ravine expoeuree juat east of Hooser, lanaaa. 

In the type area, the unit consists or 11 feet or red, grey, 

and olive shale& with a fossiliferous limy zone near its 

t>p. 

1J.thol.Q&.i$!_~barB;~1!,r and thickne_u.--- In Elk county, the 

Hooser shale is about 11 feet thick and consists ot the 

following lithologic units, in deecending order: .§h!l!, 
4.7 feet, finely laminated, buff to yellow; li!!l.!§tope, 0.2 

feet, greenish-grey, molluscan; limestone and shale, 2.5 

feet, interbedded, fossiliferous, dark blue to greenish, 

nodular limestone and buff shales; .Lh!l!• 4~2 feet, vari-
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colored, somewhat algal. This unit is almost always poorly 

exposed and only in the section measured in sec. 14, T. 29 

s., i. 8 E. waa it possible to observe the detailed litho-
logy ot the member. 

Fauna.--- The thin fossiliferous limestones in the middle 

or the Hooser shale contain the following foaaila: 

J;,iresani~, ~viculopeoten, Septim,La~ina, and bryozoans. lo 
'-

microf oasi ls were found in several shctle samples collected 
from the lower part of the ~ember. 

For measured sections in which the Hooser shale is pr•-

aent, see sections 70 and 72 at the end 0£ this report. 

Middleburg limestone rnember 

The Middleburg 11:nestone was named by Condra and Upp 

(1931) from expo~ures on Easly Creek, 1.5 miles south of the 

Middleburg School, Richardson county, Nebraska. In the 

type area, the Middleburg limestone i3 about 4 feet thick and 

is composad of varicolored limestonas with n minor amount or 
olive colored shale. 

Lithologic cha;ra£~and thickne,!§.--- In Elk county, the 

Middleburg limestone is about 6 feet thick and consists ot 
thin, gray to greenish, dense, tough, light grey to whitish 

weathering, pelecyped limestones interbedded with grey to 

greenish shales. In general, this member outcrops rather 
< 

\) 

poorly~ however, its position below the more easily weathered 

Easly Creek shale is marked by a low indistinct bench. 
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.[a~.--- The following toaalla were collected from the 
Middleburg limestone in aec. 16, T. Jl s., R. 8 K.: iJAI:::.. 
11arµ.a, Anoulopectea, lt,udoaonotia, Mplina, ~•ptimxalina, 

and i9n•119!:• 
Jor meaaured aectiona or the Middleburg limestone, 

••• aections 70 an6 72 at tbe end of thia report • 

.laaly Creek abale 

The Eaaly Creek abale waa named by Condra (1927) 
from expoaurea on Eaaly Creek, Ricbardaon county, lebraaka, 
which incl\Ml.ed all beds from th• top or the Eias limestone 
to the baa• of the Sabetha (Crouae) liaeatone. Condra and 

Upp (1931) redefined the laaly Creek abale and reatricted 
it to about 14 feet or olive and maroon-;,p-ey ahalea between 
the baae of the Crouse liuatone and the top or the newly 
defined Middleburg limestone. 

In Riley and Geary countiea, lanaaa, the formation 

conalata or 15 to 20 feet of arey and gremahalea which 
contain chocolate-colored material above and red below 
(Jewett, 1941). 

~1tboloJg.g character and, th1clm•U•--- In Elk county, the 
Eaaly Creek abale averages about 10 feet 1n thickneaa and 

ia composed of abalea which are brown above and red below, 

and in which abundant amall white algal bodiea are COIUlon. 

The distinctive color sonation and the poaition immediately 
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below the bench forming Crouae liaeatone make• the iaaly 

Creek ah&le relatively eaay to identity in the field. Other 
than the small white algal maaaea, no toeaila were found in 

the formation. 
ror •aaured section• of the iaaly Creek shale,••• 

sec~iona 70 and 72 at the end of this report. 

Crouse l1meatone 

The Crouse limestone was named by Heald (1916) from 
a prominent limeatone occurring about 50 feet aboYe the 
Cottonwood liaeatone 1n the northweatern corner ot the 

,l 

Foraker quadrangle, Oaa.ge county,Oklahoma. Condra (1927) 
applied the name Sabetha to about 12 reet or limeatone in 
the vicinity ot Sabetha, lanaae; however, Condra and Upp 
(1931), aa a reault of field work in aouthem lanaaa, con-
cluded that the Sabetha limestone waa equivalent to the 
Crouse limestone or Heald. Accordingly, the name Sabetha 
waa dropped trom stratigraphic uae. 

Condra (19)5) proposed the name Bigelow formation to 
include t.he Funaton limeatone, Blue lapida ahale, and Crouse 
limeat.one. Jewett (19~1) propoeed, that to be consistent 
with claaa1f1cat1on applied above and below the Bigelow 
formation, the tbre• unite or th• Bigelow tormati~n ehould 
be recognised aa eeparate formation• within the Council 
Grove croup and the name Bigelow ahould be dropped trom 
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•tratigrapbic uaage. The Ianaaa Geological Survey agreed 

with thia pJ'9poa&l and the name Bigelow ia no longer uaed 

in lanaaa. 

J,it,b9log1c character apd tb!ckn•••·--- In Ilk county, the 
Crouae li•••ton• ia about 9 feet thick and generally con-

eiata of tbe following llthologic son••• in descending 

order: 2 to 3 feet of thin, platy, yellowish !1M1tone: 
3 to 4 feet or blue-grey, denae, maaaive, loc~lly cherty 

liaeaton~: about 3 feet of irregular, thin to aod.ular, algal 

li••1tone. The Crouae limestone, along its line of outcrop 

acroaa Elk county, foru a distinct bench which is held up 

mainly by the more •aaive beda in the middle and upper part 

or the formation. Identification in the field can usually 
, f 

be •d• on the baaia of tbiclm•••• lithology, and, the 

occurrence of algal diaca (,Q!tono1ia). The QitonoJli! are 
especially abundant in the lower nodular phaae. The baa• or 
the formation ia mapped on the accompanying areal geologic 

map (Plate l) and ita position ia indicated by the enbol 

... 
l•!l!!!•--- The ~rou•e limestone is sparingly foaailiteroua~ 
however, the basal nodular beds in aome localities contain 

very abundant apecimena or ~t:tonofif and poorly preaerved and 

leas nwaeroua apecimena of ~ompoaita and ,Jureaania. 

For M&aured aectiona ot the Crouse limestone,••• 
aectiona 70, 72, and 76 at the end of thia report. 
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Blue Rapid• shale 

In redefining the Speiaer aha.le, originally defined 

to include all bed.a from th• top or the •Sabetha• limeat,oae 
to the baa• ot the Wretord limeatone, Consra and Upp (1931) 

introduced the nan Blue Rapicla ahale tor the thin limeaton•• 
and shale• between the top or the Crouae liaeatone and the 

baae or the newly de.tined Funeton limestone. The Blue 
Rapida ehale wae named trom about 21 feet or ·.:,\ricolored 

ahalea and thin limeatonea exposed about li miles north ot 

Blae Rapids, l'.ansaa. 

In Riley and Geary counties, Kansaa, the Blue Rapid• 

shale ia compoaed ot grey shales which contain minor amount• 

of red ahale and one t.hin unfoaailireroua limestone, bav1ng 

a total thickn••• or 20 to 30 feet. Ne&r Hooser, Ianaaa, 
the formation ia about 16 feet thick and conaiata mainly or 

olive, grey, and red ahalea with a minor aaount or alabby 

calcareous shale in its lower part (Condra and Upp,1931). 

Lithologic character and ~hickn•11---- In Ilk county, the 
thickneas or the Blue Rapids shale average• about 23 teet. 

A complete exposure or the formation in sec. 14, T. 29 s., 
R. 8 E., abowa the following lithologic sonea, in descending 

order: §hal9. 5 teet, brown to greenish; 1halJ. 15 teet, 

red, algal at top with a thin, nodular limeatone about 3 feet 

below the top, shal,t becomes bluish-grey in the middle and 
greenish, calcareous in ite lower part, with a 1.5 toot grey 
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to greenish l1119atone about 5 feet aboTe the baae. In a 

partially expoeed section in sec. 27, T. 28 s., R. 8 I., 

the formation 1a about 25 teet thick and conaiats of grey, 

brown, and bluish-grey ahalea with two or three thin 11••-
atonea. The uppermost thin limeatone, about 3 feet below 

the top ot the fonaation, contains a few aaall, irreplar 

chert nodules. 

lfupe.--- The Blue Rapids ahale is s•nerally untoaa111fer-
\·J; 

oue f however, the thin interbedded liaeetone.; dre found to 

contain the following toaaila in aome localities: !,viculo-

pip9!. ,!ureaanJa, and abell tragmenta. 
For mnaured aectiona in wh1cb the Blue Rapids shale is 

present, see aectiona 72 and 76 at the end of thia report. 

Funaton limeetone 

The Funston limestone was named by Condra and Upp 
(19)1) trom about 8 feet or limestones and sh.a.lea exposed in 

the blufte of the Kansas River valley, south of Funston, 

Kansas. Originally, the rocks or the formation were in-
\ t,. 

eluded in the Speiser ahale by Condra (1927); however, 

Condra and Upp redefined the Speiser shale in 1931 and 
restricted it to the beds between the Wretord and the newly 

defined Funston limestones. 

LithologJ.c character an4 thickness.--- I~ Ilk county, 
the Funston limestone is 11 to 12 feet thick and consists 
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generally of two limestones separated by shales. The ehalea 

are grey, buff, to red ... ·,So•• buff to brownish, calcareoua 

ehalea, with minor aJBOunta of thin, nodular limeatonea, 

occur locally. In aec. 14, T. 29 s., R. 8 I., the lower 
part of the fomation is exposed and it consists or a 2 

toot grey to light blue, almost eoquinoid liaeat,one 

which baa a ueaiYe top, overlain by crey to butt, calcar-

eous, toaailiferoua shale and thin nodular 11Matone beda. 

The upper limestone ie exposed in aec. 27, T. ~8 s., R. 8 
E., where it ia about 4 feet thick and conaiate of grey to 

almost white, denae limestone, which ia platy in ita upper 

part but becomes more massive lower. At this locality, 

the intervening shale is about 5.5 feet 1Jh1ck and 1• compoaed 

of grey ahale containing two red atreake near ita middle. 

[aUll,!•--- The middle ahaly interval of the formation ia 
fo'aailiferoua in some localities. The following toaaila 

were collected from this interval in aec. 14, T. 29 s., 
R. 8 E.: gpmpg1ita, ,!lureaani!l, teneatellid bryozoana, and 
crino1d at8118. The lower limaatone in the au• locality 

po••••••• nWDeroua tragmenta or email pelecypoda and amall 
h1gh-apired patropoda. 

For measured aeotiona in which the Funston liuatone 

is present, see sections 72, 7), and 76 at 1.be rear of thia 

report. 
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The Speiser shale was named by Condra (1927) from out-

crops in Speiser Township, Riohardeon county, Rebraaka. 

In the original daacription, the Spe1aer ahale included 

all beds t'roa th• top of ,the Crouse limestone to the base 

ot the Wretord limeatone, however, Condra and Upp (1931) 

redefined the Speiser ahale and restricted it to the inter-

val between the Funston and the Wretord. lillestonea. The 

reatricted Speieer shale is reported by them to vary in 

thiclmea• from lS to 19 feet in Hebraaka to 34 to 35 feet 
in southern Kanaaa. 

I,ith9l91ic character and thicknt!f•--- In Elk county, the 
Speiaer shale averaa•• about 28 feet in thickness. In sec. 

35, T. 26 s., R. Si., the formation is 27 feet thick and 

consiata ot the following litbologic zones, in descending 

order: interbedded grey to buff, thin, nodular ,1mestone1 

and butt 1hale1 whioh contain numerous well preserved, 
large specimen• of I}erb71. about 10 feet; ,lhal_,, light grey, 
toaailiferoua, J feet; abalt, red to ;,eddiab-brown, alpl, 

10 feet; fhale, -., green, and whitiah, algal, 4 teet. 

Altho~ib no aandstonaa were present in the formation in 

ilk county, an exposure of the formation measured south of 

Dexter, Cowley county, cont.aina t.hre• or four lenticular 

aandatonee in its upper part.. Because or it• poaition 
i1111ediately below 'the acarp forming Wretord liuatone, the 
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Speiaer abale torma a rather ateep slope and 1• uaually 
fairly well exposed. The formation can uauall7 be readily 

identified in the tiel4 on the baaia or ita atratigraphic 

position and by the large epecimena of ~•rbD which_occur 
in ita upper part. 

F•W!I•--- Th• upper part or the formation ia foaailif'eroua 
and 1a especially characterised by the abundant occurrence 

ot very large, well preserved apecimena ot ~•rb7.a which are 

round in aaeociation with iu.!:•1ani,!, Septiavalinfl, pompo1itf.. 

Art9.ulopinna, br10zoana, and cr1noid atema. 

The latera1. changes within the Speiser shale are shown 
in the croaa-aections illustrated in Figure 15. For measured 
sections of formation, eee sections 73, 75, 76, and •oat 
the end of th1a report. 

Chase group 

Proaaer (1895) applied the name Chase formation to 
about 265 feet of interbedded flinty limeat.onea and ahalea 

between the Neosho and Marion forutiooe in Chaae county, 

lansas. In 1905. Prosser concluded that the rocka ori-
ginally included in the Chase formation contained several 

litholog1c unit• which were mappable and that th••• aub-
diviaiona should be regarded aa aeparate formations. In ao 

doing. Proaaer raised the Chaae from formational to atage 

rank and included in it all bade from the baae of the Wreford 



2.34 

to the top or the Win.field limestones. The interval de-
signated by Prosser aa a stage has long been used as a 
group term in la.naaa. The base or the Chase group baa 

ranained as first designated, the base or the Wrerord 
limeetone; however, the top of the group baa been ah1ft$d 
upward and ia now placed at the top or the Herington lime-

stone. 

In Elk county, only the lower formations or the Chase 
\)/ 

group are present; or tbeae, only the Wref ord limeatone 

baa any areal distribution, with the Florence liuetone and 
Matfield shale being round only in two small outliers in 
sec. 22, T. 28 s., R. 8 E. Because or the limited outcrop 

belt of the lower Chase group in Elk county, the tbicknea••• 
and lithologiea in the following discussion were obtained 

from exposures in Cowley county. 

The base of the Chase group is mapped on the accompany-
ing areal geologic map (Plate l) and its line of outcrop ia 

indicated by the symbol!• A generalised eection of the 

rocka ot tbe Chase croup in Ilk county ia ahown in Figure 
16. 
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Wrerord limestone 

The Wreford limestone was named by Hay (1891) from 

exposures near Wreford, Geary county, Kan•••• Condra and 

Upp (19Jl) separated the Wreford limeaton• into the follow-
' 
. . 

ing members, in ascending order: You.rid.le limestone, Havens-

ville ahale, and Schroyer limestone. Because tbe name 

Fourmile bad previously been used in Oklahoma, Moore (1936) 
aubatitued the term Threemile for the lower member • 

.L.ithologip ch.Jlr!cter and thickp.eg.--- Throughout its more 
northerly zones of out.crop in ICanaas, the three members de-

signated by Condra and Upp are readily recognizable and 

have been described frou1 many localities. In Cowley county, 

the formation is almost exclusively limestone. Consequently, 

the Havensville shale member has not been correlated in thia 

area with any degree of certainty. Basa (1929) measured and 

described several exposures of the Wreford limestone in 

Cowley county which averaged about J3 feet in thickness. 
I at In a completely exposed section, just easttthe junction or 

Iansas Highways 15 and 3g, north or Dexter, the Wreford 

limestone is )2 feet t.bick and consists or the following 

litholog1c units, in descending order: ~imeetone, 3.9 feet, 
grey, massive in the middle, cherty, sparingly fossilifer-

ous; Jhal,2. 0.7 feet, grey-brown., calcareous; .!!!L•s~sme, 
5.4 feet, massive, grey-brown, weathers into thin, irregular 

beds; shale, 2.5 feet, black fissle in upper half, lower 
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half butt, calcareous; limestone, 6.o feet, grey, aoft, 

algal, sparingly fossiliferous, massive, with a 0.5 foot 
chert bed just above the base; limestone, 4.2 feet, 

nodular, grey to brown, with abundant blue chert nodules 

and thin blue chert beds; ~imestoll!,, 9.5 feet, generally 

maa~ive, blue to grey-brown, blue chert nodules abundant, 

foaailiferoua. Tbe HavenaYille shale member should probably 

be correlated with the 8.5 feet of shale and massive, 

soft, foaailiteroua, non-cberty li~eatone ocewrring about 

9 teat below the top or this section. 

In western and northwestern Elk county, measurable 

expoauree or the Wreford are limited to only a few teet or 
the lower cherty beds. Consequently, no complete sections 

were studied in Kllc county. Although the Wreford forms a 

pronounced :~J·P and the base of the formation was mapped, 

the upper beda are generally reduced to a chert. rubble which 
blankets the pronounced bench held up by the formation. 

The complete thickness of the formation 1a preaented only in 

the extr~&e northweat corner ot the county; boweYer, here 

the unit ia coffred in part- and detailed lithology ia not 
readily obtainable. 

Fauna.--- The following ~oaaila were collected tbe 

fol"ll&tion north of Dexter; Dictyoclo1tua, pppoaita, Bbombo-

.29.t!, Qaagia, crinoid etue, echinoid ap1n•• and platea, 

pelecypod trapenta and product.id apinea. 
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In the accompanying areal geologic map (Plate 1), the 

base of the Wreford limestone 1a mapped and its line of out-

crop ia indicated by the symbol l• For measured sections 

of the Wreford limestone, see sections 75, 76, and 80 at the 
end of this report. 

Matfield shale 

The Matfield shale was named by Prosser (1902) from 

exposures in Matfield township, Chase county, lanaas. In 

the type area, the formation is 60 to 70 feet thick and con-

siats mainly of varicolored ahalaa with minor amounts of 

shaly, occasionally cherty, or grey limestones. Condra and 

Upp (19.31) divided the formation into three members, which 

in ascending order are: Wymore shale, Kinney limestone, and 

Blue Springs shale. 
The Matfield shale is exposed in the extreme northwestern 

corner of Elk county and has a thickness or 55 to 60 feet. 

However, due to its limited areal distribution and covered 

condition in Elk county, it was necessary to study the 

fori:aation in Cowley county. The thickneaaee and lithologies 

in the following discussion were taken from sections measured 

ln Cowley county by Bass (1929} and Condra and Upp (1931), 

which were visited by the writer, and from a section meas-

ured at the Junction of Kansas Highways 15 and 38, north of 

Dexter. 
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Wymore ahale m•b•r 

The Wymore shale waa named by Condra and Upp (19)1) 

rroa expoeurea 2.5 mil•• eaat or WJJIOre, lebraaka. In the 

type area, the member ia about 20 reet thick and conaiata 

or varicolored ahal•• and thin 11Udet.onea. 

In the section deecribed by Ban (1929) aouth of 

Silverdale, Cowley county, the Wymore shale ie about 9 feet 
thick and ia composed of red clayey shales overlain by grey 

to dark grey calcareous shale. In the section just eaat ot 
Burden, Cowley county, described by Condra and Upp (1931), 

the Wymore shale is about 9 feet thick and consists of about 

5.0 feet of gray and red shales separated below from 3.5 
feet of grey to red shales by a grey-lavender li~estone. 

Kinney limestone member 

The linney limestone waa named by Condra and Upp (1931) 

from exposures in the railroad cut ju.at east of Kinney, 

Gage county, lebraaka. In lebraska, the member is about 

12 feet thick and consists of the following lit;hologic son••• 

in ascending order: li•••tone, S reet, gr•y: abale, 5 to 
6 feet, grey; two limeatone~mudston•• aeparated by ahale, 

1,7 feet (Condra and Upp, 1931). Eaet of Burd.en, the 
m•bera is 15.5 feet thick and contain• the following sonea, 
in ascending order: .!!!!•tone, . two beda separated by a 

thin shale, foaailiferoua, 2.5 feet; fiae1tone, dark grey, 
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•••1••• toaail11"eroua, about 5.0 feet; JMll• 1rey, toaeil-
iteroua, about 2.0 feet; li••tont, grey, eo1•111teroua, 

6.0 feet (Condra and Upp, 19)1). 
In the exttteme northwestern corner ot .Ilk coun:ty, the 

Kinney limeatone cropa out aa two bench•• separated by a 
covered shale interv~l. The benchea, which are relatively 

prominent, being overlain and underlain by ahalea, are 

eaaily followed on areal phowgraphs with the use or a 

atereoacope. 

Blue Springs shale member 

The Blue Springs shale was named by Condra and the 

Upp (1931) from exposures southease of Blue Springs, 

Nebraska. In Nebraska, the member is 28 to 29 feet thick 

and consists mainly or varicolored shales. In Riley and 

Geary counties, Kansas, t.be 111ember is 25 to 45 feet thick 

and ia composed of yellow to grey shales above and vari-

colored ahales below (Jewett, 1941). East of Burden, Condra 

and Upp (1931) described the Blu~ Springs shu~e as being 
about 25.0 teet thick and consisting of about ll+ feet or grey, 

red, and olive shales separated below from 6.0 feet of limy 

grey shale by a 2.5 foot, grey, massive limestone (called 

by them the Bruno liu1eatone) • 

North of Dexter, at t.he junction ot lanaa3 Highways 

15 and 38, the Blue Springs shale is axpoaed and conaiata ot 



about ;.o feet or thin bedded t.o nodular, blue to grey, 
toaeiliteroua liaeatone1 and grey, clayey to calcareous 
ahalea underlain by 21.0 feet of bluish-grey and bright 
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red abal••• The lower 6.0 teet ot the member are p.artially 
covered but consist or an upper 1.8 toot, den••• grey-green 
limeatone (Bruno limestone?) underlain by calcareoua shale. 

The upper 5 feet ot the ••ber, north of Oat.er, con-
tain 'tihe following .foasila: Jureaapi.!, l}ict1ocloatu,1. l}.erbu, 
}!lyal1na, Av.ict.1zlopect1n, Sep_timyal!P!:, j.hgmboP,ora, .£o•pt•1ta, 
jairdi~, echinoid spinea, feneatellid bryoaoana, crinoid 

at1ma, and. numerous gastropods. 

For a mea•ur•d aection of tbe Blue Springe ahale, ••• 
section 81 at the and of thia report. 

Barneston limestone 

The Barneston limestone was named by Condra and Upp 

(1931) to include the Florence flint and the Fort Riley 

limestone. Moore (19)6} applied the name Oketo shale t;o 

the thin discontinuous shale unit between the Fort Riley 

and Florence limestones. The formation, &snow re~ognised, 

contains the following members, in ascending order; Florence 

limestone, Oketo shale, and Fort Riley limestone. 
The lowermost member, the Florence limestone, is pre-

sent in the extreme northwestern corner ~f Elk county where 

it forms the cap of two small outliers. 
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Florence limestone member 

The Florence limestone member waa named by Proaeer 

(1895) trom. expoeurea near Florence, Marion county, lanaae. 

Proaaer (1902) used the term •Florence flint• tor about 

20 feet or very cherty limestone expoaed in railway cuts 

1 to 2 northeast or Florence. He turthBr stat.ad 

that the original Florence limestone (Prosser, 1895} was 

apparently equivalent to the main ledge of the Fort liile1 

limest.one and that the nanie should be abandoned. Moore 

(1936) applied the name Florence limestone to the chert 

bearing beds overlying the Blue dapids ahale and underlying 

the newly defined Oketo shale. 

In £lk county, the Florence limestone forms the cap 

of two small outliers in the extreme northwestern part of 

t.he county; however, as the exposurE.ls are rather poor and 

are considerably obscured by a mantle of weathered chert, 

no sections were measured in the ·county. 

In Cowley county, Baas (1929} states that the Florence 

limestone thins from 35 feet in sec. 16, T. Jl s., R. 5 I., 
to about ll feet in sec. 18, T. J5 s., a. 5 £. Tne section, 

described below, waa measured at the junction of Kansas 

Highways 15 and 38, north or Dexter, Cowley county. It 

represents the lower part of the member and is considered 

to be about equal to the thickness or the cap £ormed by the 

Florence limestone in Elk county and conaiata of the follow-

ing zones, in descending order: !~~~•lone, grey to butt, 



sugary, with nwnerous tan and. grey chert nodulea, toaeili-
teroua, 4.2 teet; !...~••tone, butt, maaeive, non-cherty, 
.3 .2 teet; .1..l'!.~!.!, grey, calcareous, o.s teet; limeet99e, 

bu.ft to grey, sort, weathers ahaly, roaailiferoua, with 

a few amall chert nodules, 1.2 feet. The following foaaila 

were collected from the above measured aeotione: 
Peeudoaphwageri@, Sebwagerina, D!ctyocloatua, crinoid 
eteme, echinoid spines, and many small shell trag.menta. 

For a measured section of the Florence limeatone, 
see section 81 at the end or this report. 



DESCRIPTIONS OF MEASURED SECTIONS 

SECTION_! 

Measured along the weat aide of north-south county 
road, center sec. 17, T. 31 s., R. 13 &., Elk county. 

Thick-
neea 
(feet) Bed 

Lawrence shale 

Ireland sandstone member 

14.5 (l) §andacone, massive, grey to reddish-grey, medium 
to fine grained, reddish to buff weathering, friable 
to well cemented; lower part gradea into reddish-grey, 
sandy aha le. 

Stranger formation 

Robbins shale member 

25.0 (2) §bale, reddish to butt or grey, sandy above to 
clayey below; with several greenish to buff aandatonea 
in the upper part. 

25.0 ()) :zra•• bluish-grey, streaked with yellow to orange; 
inter• ded with thin plates of sandstone; grey con-
cretions are common throughout. 

70.0 (4) §hale, grey to bluish-grey, sandy above to clayey 
below; concretions numerous in upper part. 
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.§ECTION 2 

Horth-center, see. J, f. J2 s., R. l) E., Chautauqua 
county. 

Stranger formation 

Haskell limestone member 

1.0 (1) ~ime1ton,, blue, dense, hard, maaaive; with abun-
<lan£ Ott,onoaia. 

Vinland shale member 

35.0 (2) ~bale and sandstone, almost completely covered. 

Westphalia limestone member 

1.0 (3) Limestone, thin bedded, irregular to platy, sandy 
to silty, dark grey, foaailiferous. 

1.1 (4) ~imesJ;gne, massive, dark grey, mottled, dirty, 
micaceoua, sandy; with Osagi! and abundant tuaulinide. 

Tonganoxie aandatone member 

(5) g:a~•• bluish-grey,clayey at top to finely bedded 
and r platy below. 

(6) Sandstone, greyish to buff; only the upper part 
1a exposed. 

SECTION 3 
Measured. along US Highway 160 from top of hill to 

creek at bottom, in SWi, sec. 6, T. Jl s., R. 13 E., Elk 
county. 

Lawrence aha.le 

Ireland sandstone member 

ao.o (1) Sandstone, massive in upper part, becoming thinner 
bedded and croaa-bedded lower; grey to buft or reddish, 
fine grained. Thia exposure repreaenta a deep channel 
filling depoait having a total thickneaa estimated up 
to 100 feet. 

• 



~ECTION 4 
Measured along north-eouth county road between sec-

tions ll and 12, T. 29 s., a. 13 &., tfilaon county. Thia 
section waa furnished by H. c. Wagner. 

Lawrence ahale 

Ireland sandstone m•ber 

2.5 (1) §andatone, fine grained, butt, massive, limonite 
apota; top not present. 

1.1 

o.4 

1.2 

Stranger formation 

Robbine shale member 

(2) Sandstone and shale, sandstone in the upper part 
ia ahaly, tan to grey and reddish; poorly exposed; 
grades downward into grey, ailty shale which contains 
numerous concretions. 

Haskell liaeatone member 
(3) Limestone, grey to tan, uneven beds, blotchy 
appearance,7.ittonosia 

Vinland shale member 

(4) Limestone, silty to ahaly, grey; upper part almost 
coquina or pelecypoda, bryosoans, and crinoid stems. 

(5) §andatone, fine grained, grey, streaked with brown. 
(6) Shalt. clayey to silty, grey to brown; with a 
carbonaceous streak in the middle. 

Westphalia limestone member 

(7) gimeatone, chocolate brown, highly jointed, brown 
weat ering; with abundant 01agi!• 

(8) Limestone, clayey to sandy, £rag.mental. 

(9) Limeetone, sandy, impure, greyish-tan to chocolate 
brown, ?oaaiiiferous. 



.. 
Tonganoxie sandstone member 

0.8 (10) aan4ltog1, limy, brown to grey, fine grained, 
maaaive. 

7.0 (11) Sand1tone, fine grained, thin bedded, grey, 
micaceoua, ripple marked; concretionary zones in 
upper part. 

247 

1.0 (12) sanc11tone, massive, lenticular, micaceoua, light 
grey, brOl'!n weathering. 

3.0 (13) .§!ngatone, finely banded, thin to medium bedded, 
micaceous, grey to brown; with many ironstone concre-
tions. 

1.0 (14) Sandstone, maaaive, ripple marked, tan, micaceous, 
tine grained. 

2.5 (15) Sandetone, grey, maaaive, tine grained, lenti-
cular; contains pebbles or thin bedded aandatone which 
possess contorted bedding. 

9.5 (16) Sandstone, limy, thin bedded, grey, iron stained, 
micaceoua. 

2.0 (17) §andatone, ripple marked, fine grained, medium 
bedded, highly contorted. 

12.7 (18) ~andatone, thin bedded, grey, micaceoua, ripple 
marked, brown weathering; contains plant fragments, 
The baa• or the member ia not exposed. 

Sl§iTION ,5 
Measured along north-south county road in east-center 

sec. 21, T. 31 s., R. 1) B., Elk county. 

52.0 

Stranger formation 

Robbins shale member 

(1) Sandstone and shale, reddish-brown somewhat massive 
sandstone above grading downward into bluish-grey, 
silty to clayey shale. 



Haskell limestone member 
l.4 (2) Limestone, dirty bluish-grey, maaaive, hard, 

weathers with a brownish crust; contains abundant 
Ottonp1i!.• 

Vinland shale member 
14.9 (3) §hal!, gray to yellowish above to greenish below, 

silty to clayey, pelecypoda occur in the upper part. 

Tonganoxie sandstone member 
1.6 (4,) Sandatont. grey to greenish, calcareous, weathers 

to a dirty grey-brown, massive bed; upper surface 
covered with castings; lower surface somewhat irregular. 

Weston shale 

22.0 (5) Shale, silty, grey to greenish; with occasional 
emalI concretions. Only the upper part or the Weston 
shale is expoaed here • 

.§ECTION 6 
Measured from quarry on top of hill eastward to stream 

bed, center sec. 2), T. 30 s., R. 12 E., Elk county. 
Oread limestone 

Leavenwor'th limestone member 

1.5 (l) ~illleeton1. dark blue, dense, vertically jointed; 
with small ?uaulinida. 

SnyderYille shale member 

55.0 (2) Shale ang •tedatont, covered; with the exception 
of greenish-grey sandstone and shale in the lower part. 

Toronto limestone member 

0.6 ()) Lime1tone, grey to dark grey, one massive bed 
which weatber1 into thin irregular plates; with brachio-
pods and crinoid stems. 

1.0 (4) Shale, grey, clayey; with a few calcareous platea. 

o.a (5) _L!me1tone, like bed J, but more foeailiferoua. 
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Lawrence shale 

65.o (6) Shale, covered for the most part, with the exception 
or grey to yellowish shale in the upper part and aome 
greenish to grey, thin bedded aandetone in the middle. 
The upper ehale contain• abundant taeulinida Juat be-
low the overlying limeaton~ 

Amazonia limestone member 

9.0 (7} Limestone, thin, slabby, dark blue to grey, grey 
to bu.ft or whitish weathering; Yery fossiliferous, 
especially tusulinida. 

Ireland sandstone member 

30.0 (S) !/ndatone, yellow1D buff, fine grained, reddish 
to bur and grey weathering, very massive. 

SECTION 7 
Measured in road ditch or north-south county road in 

NW4, aec. 24, T. 31 S., R. 12 E., Elk county. 

Lawrence ehale 

Amazonia limestone member 

2.S (1) Lim~stone, bluish, hard, thin bedded, toaailiferoua; 
with Osagia common in the upper two beds and tuaulinida 
common below. 

0.4 (2) Shale, blue-grey, clayey. 

0.3 (3) Limestone, light grey, fine grained, speckled, 
sandy. 

§ECTIOR' 
Meaaured along north-south county road, east quarter 

corner, sec. 34, T. 28 s., R. 13 E., Elk county. 

Stranger formation 

Westphalia limestone member 

0.6 (1) Limestone, blue-grey, dense, hard. weathers dark 
grey; with algae and raae tuaulinida. 



2.0 

(2) Limestone, blue-grey, thin bedded, ahaly. 

(J) Limest9na, ~ottled, grey, massive, somewhat 
irregular, liighly algal. 

SECTION 9 
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Measured in road cut at the corner in IEi SW! sec. 27, 
T. )0 s., a. 12 1., Elk county. 

o.6 

0.8 
0.3 

Oread limestone 

Toronto limestone member 
(1) Lim••:rn•, dirty, dark grey, ahelly, weathera 
to grey-b f; with brachiopo•s• 

(2) Ibale, blue-grey, clayey, fossiliteroua. 

(J) Lime1tone, dark grey, weathers to dark grey to 
buff; with brachiopods, corals, and crinoid stems. 

Lawrence shale 

1.6 (4) Shale, grey, with hard calcareous plates; contains 
phonetes above and extremely abundant fuaulinids below. 

0.1 (5) .22!!• 

SECTION 10 
Measured in roadcut, one-half mile west or junction. 

ot us. Highway 54 and lansaa Highway 105, northwest of 
Toronto, lanaas. 

0.2 
5.7 

Oread limestone 

Toronto limestone member 

(1) himestone, grey to dark grey, weathers light grey 
to butt and orange, wavy to thin bedded, foaailiferoua. 

(2) Shale, grey, clayey, somewhat irregular in thicknesa. 

(3) Limestone, light blue, dense, very maaaive but with 
incipient wav~ bedding; robust Iriticite1 common. 
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Lawrence shale 

(4) Shale, dark grey, clayey. 

(5) ~-

(6) i~16, blue-grey underclay above, becomea grey 
mott elow. 

~ECTI0N 11 
Measured just above the parking area te))ow the Fall 

RiYer Dam, Greenwood count.y, Kansas. 

40.0 

Oread limest.one 
Heumader shale member (Hewnader-lanwaka shale) 

(1) Shal~, dark grey, clayey; with a few thin buff 
sandy plates near the top; toaailiteroua. 

Plattsmouth limestone member 

9.,4. (2) &i!ll~.s~one, mottled, grey to bu.ft, coarsely cryatal-
lina, thin, wavy· bedded, foaa111feroua. 

1.3 

Heebner shale member 

(J) Shale, upper part grey brown, lower part black 
fisa!e. 

Leavenworth limestone member 

(4) Limestone, dark blue, massive bardl brittle, 
vertlcaily jointed; contains small Trit1cite1. 

5ECTION 12 
Measured in roadcut exposure along laneaa Highway 96, 

about S.; miles east of Severy, Greenwood county, lansaa. 

o.6 
2.0 

Oread limestone 

Kereford limestone member 

(1) Limestone, dark grey, thin irregular bedded. 

(2) Limeabone, massive, dark grey, weather• to dirty 
dark grey; with abundant Triticite1 and paagia. 
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_fill;CTION 13 
Measured along east-west county road about 10~11111•• 

north and l mile west or the east entrance to the Fall River 
Dam, Greenwood cowity, Jtansaa. 

Oread limestone 

lereford limestone member? 

1.1 (1) Lin_lest.Q!!.!, bluish-grey, dense, thin wavy bedded, 
weathers to greyish-buff, foeeiliferous. 

1.0 

Heumader shale member 

(2) ~hal,!3, grey, clayey; with a few white algal knobs 
int e upper part. 

(3) Lime1tone, dark blue, massive bed, mottled with 
buf't, weathers to orange butt; contains Myalina and 
gastropods • 

(I+) ShaJ...!, brown, clayey; mostly covered. 

Plattsmouth limestone member 

9.8 (5) Limestone, thin irregular to waYy~ bedded, white 

1 • .3 

24.2 

1.0 

11.8 

to grey, coarsely crystalline; with abundant lriticitet, 
bracbiopoda, and crinoid at••• 

Heebner shale member 

(6) fh•~• upper part grey, clayey shale; lower part 
blac, rd, fissle. 
Leavenworth limestone member 

(7) Limestone, dark blue, dense hard; with a few 
small fuaulinids. Th• lower o.j feet are nodular, 
dark blue, and contain abundant small black tueulinida. 

Snyderville shale member 

(8) i~16, grey, clayey above to greenish-grey and 
redd a elow. 
(9) Limeston6, thin bedded, grey to greenieh, algal; 
contains peb lea of burr limestone; abundantly foaeili-
teroua. 

(10) §hale, grey to green and reddish, with small 
algal knobs; lower part is aandy and ad.caceoua. 
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3.7 (ll) §andatone and shale, lenses of greenish-butt, 
fine grained, croaa-bedcied sandstone and greeniab-
grey, micaceous, sandy shale. 

4.3 (12) Shale, reddish, clayey. 
,, 

25.3 

1.3 (13) §andatone, thin bedded, greenish-grey, micaceous, 
dirty. 

16.2 (U.) §hal!h greenish-grey, sandy shale in upper part; 
reddish clay below. 

§.i;i;CTION 14. 

Measured along the west road ditch of a north-south 
county road in south center, aec. 21, T. 28 s., R. 12 E,, 
Elk county, Kansas. 

Lecompton limestone 

Spring Branch limestone member 

6.4 (1) Limestone, three massive beds separated by thin 
bedded to nod~lar limestones. Upper limestone ia dark 
grey, mottled, dense, light buff weathering and con-
tains Neoapirifer, Tritici~••• Osagia, and echinoid 
spines. Middle bed is mottled, impure, sandy, and 
algal. The lower bed is maaaive but weathers to thin 
irregular slabs. 
lanwalta shale 

Stull shale member 

(2) ~~lJ. greyish-green, clayey: algal in its upper 
part, ecomes reddish in lower part. 
(3) Shale, grey, clayey, with numerous thin limeatonea. 
The thin limaatones are highly toaailiferoua, eontain-
ing numerous specimens or Chonete1. Derbya, Amphiecapha, 
and abundant Iri~icitea. well preserved plant remains 
are found in the lower part of the shale. 

2.6 (4) ~hale, orange to buff, clayey. 

8.0 (5) Shale, covered. 
1.0 (6) ~pale, bluish-grey, clayey; contain• a few Myalina. 
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3.7 (7) Iha~, mostly covered, but contain• aeTeral thin 
bu.ff limeatonea with ~h9.9:•~••• 

5.3 (8) §_haie, mottled, red, green, blue, and orange; 
with a tew thin, green, micaceoue, aa.ndy plate• and 
ironstone 

Clay Creek limestone member 

2.1 · (9) .Y-•••;ane, thin, slabby, grey, almost coquinoid; 
int~rbedd with grey, clayey ahalea. 

0.9 (10) §hale, grey-brown to butt, clayey; with thin 
calcareous plates. 

2.9 (11) Limestone, thin bedded, grey, buff to orange 
weathering; lower bed is impure and sandy. Fossils 
are less common than in bed 9, but fuaulinide are 
present.. 

Jackson Park shale member 

6.4 (12) .§._~~l!, bluish-grey, clayey; with orange streaks 
and a few small ironetone concretions. 

8.o (1)) Shai~, cove~ed. 

8. 0 ( ll+) Sands.~~, buff to yellow, fine grained, bard, 
massive; b~ccaea lighter in color and friable below. 

4.5 (15) Sandstone, light bu.ff to yellowish, alabby bedded; 
slightly crosa~bedded in the middle. 

6.0 (16) Sand.atone, light butt, tine grained, very massive; 
base not expoaed. 

SECTION . ~15 
. ' 

Measured in ditch of the north-•outh county road in 
Sit, aec. 30, and NE! aec. 31, T. 28 s., a. 12 E., ilk 
county, Kansas. 

Deer Creek limestone 

Rock Bluff limestone member 

1.7 (l} Limestone, dark blue, hard, denae, vertically 
jointed, weathers with a brownish crust: contain• 
rusulinida, brachiopods, and small shell fragments. 

35.0 (2) Covered interval repreaenting the Oskaloosa abale 
and Osawkie limestone. 
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Tecumseh shale 

5.0 (J} ~hal~, blue-grey to reddish-grey and green; with 
some irregular calcareous atreaka. 

0.5 (4) §an9:§-tone, greenish-grey, micaceous. 

4, .. 0 (5) Shal.!, green, clayey; grades downward into red 
and back into green; algQl. 

l.O (6) Sai!dstone, thin bedded, greenish-grey; interbedded 
with red and green, sandy to clayey shales. 

0.8 (7) Sagdstope, fine grained, bard, light grey. 

6.8 (8) §andawne, light grey to green, somewhat calcareoua, 
hard, irregular bedded. 

0.7 (9) Shale, green to reddish, clayey. 

0.5 (10) ~and,S!;,2ID!, green, bard, fine grained. 

).0 (ll) ~halt, green, nd.caceous, sandy. 

0.2 (12) lJand~ton~, green, hard, fine grained. 

4.0 ( 13) .§.ha~, dark grey to rQddiah; base is not exposed. 

~ECTION 16 

Measured in roadcut along north-south c011nty road in 
RW! aec. 29, T. 28 s., R. 12 E., Elk county, ltanaaa. 

Deer Creek limestone 

Oskaloosa shale member 

1.7 (1) Shal~, grey-brown, clayey; with a few calcareous 
streaks; algal. 

5.3 (2) ~halt, greenish-grey to reddiab; with several 
thin, micaceoue, platy sandatonea 1n lower part. 

17.0 (3) Shale, red, clayey; with occasional green, silty 
plates. 

0.5 (4) ~and.9tone, thin, platy, light green to grey, tine 
grained. 
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11.6 (5) !tl..t, red, green, and purple clay; with occasion-
alt , butt to green ailteton••• 

Ozawkie limestone member 

3.1 (6) t:••1top9,. mettled light grey, orange to yellowiab 
weat ring, algal; tends to aplit into three beta; 
toaailiteroua. 

Tecumseh shale 

~.o ( 7) .sbl!l.t, red to purplish, clayey; with a rew small 
algaTlmoba; baae not expoaed. 

,S,ECTIONJl 

Measured in roadcut from top of hill to creek bed 
below school, HE$ aec. 7, T. 29 s., R. 12 ~., Elk county, 
Kansas. 

Lecompton limestone 

Avoca limestone member 

0.6 (1) Limestone, dark blue, hard, vertically jointed, 
weathers bufl, algal (9sagi~). 

l.O (2) ~imeatone, dark blue, hard, irregular, thin bedded. 

o.6 (j) Shale, grey, clayey. 

\ 1.3 (4) Limestone, dark blue, vertically jointed, dense, 
brittle; abundant black "Cryptoaoans". 

4.tl ( 5) Mostly covered, but containf.J ·thin, slabby 
fusulinid bearing limestones in the lowar part. 

King Hill shale memoer 

4.0 (6) Shale, COYered. 

Beil limestone member 

2.0 (7) ~imeftone, slabby, rich yellow; not w~ll exposed. 

8.7 (6) Limeat9pe, light grey, cream-yellow weathering; 
more maasive bedded in upper part; very foaailiteroua. 
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Queen Hill shale member 

2.0 (9) §hale, bluish-grey, clayey; not well exposed. 

Big Springe limestone 

(10) ~i•••~j~• dark blue, denae, bard, brittle, 
vertica!ly,iated; with abundant small lriticitea. 

(ll) Shale, grey, clayey. 

2.5 (12) Limeatope, blue-grey, sandy to silty, thin bedded, 
sparingly foeailiferoua. 

Doniphan shale member 

17.5 (13) a~l!• grey, sandy to silty; with several thin 
greenia -grey sandstones in the middle. 

Spring Branch limestone member 

1.7 (14) Lim6atone, mottled, fossiliferous, light grey, al-
gal; wit irregular bottom. 

1.5 (15) ~hale, grey. 

1.6 (16) ~imestone, bluish-grey, massive, impure, sandy 
in the Iower part; Chonetes common. 

26.0 

Kanwaka shale 

Stull shale member 

(17) ~. grey w brownish, clayey; with a tew 
thin,yillowiah, alabby limestones in the upper part; 
lower part covered. 

Clay Creek limestone member 

).S (18) Limestone, thin, platy, grey: interbedded with 
grey shales; contains l-Iyalina and many brachiopoda. 

Jackson Park shale member 

(19) Shale and sandstone, almost all covered. 

(20) §andstone, irregular to cross-bedded, green to 
grey and buff; interbedded with wicaceous, sandy shales. 



§.IPTIOI 18 
Measured along aouth aide or county road in SI¼ sec. 5, 

T. 29 s., R. 13 1., Elk county, laneaa. 

11.5 

12.0 

21.0 

0.8 

1.0 

1.6 

1.0 

l o.6 

0read limestone 

Snydernll• shale ••ber 
(1) Shalt, sandy to silty; mostly covered. 

(2) §andetone and •~e, butt to dirty yellow, fine 
grained, irregular b •• maaaive but seldom over a 
toot thick, interbedded with sandy llhale. 

()) Shale, light yellow to reddish, eandy; interaedded 
with occasional thin, alabby, orange to grey aand-
atone; becomea reddiab and clayey below. 

I 
(,.) Sba~a• yellow to li&ht grey, clayey; contains 
scatter• aandy to ailty plates, reddish clay, and 
ironstone concretions. 

Toronto limestone member 

(5) Lim•,tgne, dark grey to brown, mottled, occasional 
silty ap otcbea, weathers dirty grey, toaailiteroua. 

(6) Limea£0n• and abale, silty to sandy, mottled 
greenish-grey, lnterbedded with grey shale; contains 
abWldant pelecypoda and productid brachiopoda. 

(7) ~imeatone, two beda, mottled grey and yellow, 
somewhat irregularly bedded; containa abundant tuauli-
nida; underlain by thin ahale parting. 

(8) Lime1topf• two beda, blue, bard, denee, vertically 
jointed, spar ngly toaailiteroue: underlain by thin 
ahale parting. 

( 9) .L.i!M!te}ond. maaai ve, blue, weathers to rich orange-
yellow, g y toaailiteroue. 

(10) ,Limi:,!°~~, nodular, blue, 1nterbedded with grey 
ahale; a at coquina or fueulinida. 
Lawrence ahale 

1.0 (11) §hal!, grey, calcareoua, with abundant tuaulinida. 
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tJECJ!OI 12 
Measured along lanaaa Highway 99 and along road into 

Sedan City Lake, T. )) s., R. 11 E., Chautauqua county, 
laneaa. 

Lecompton limeatone 
Spring Branch limeatone meaber 

).) (1) lfill•1ton.a, algal (.Qf~), mottled, weather• butt 
to orance-yellov, aomewhatirregu1ar bedded; in three 
beds, with upper bed underlain by grey to light butt 
abale. 

Heumader-lanwaka shale 

8.7 (2) Sba16. light-grey to yellowish, atreaked with bard 
platea; ecomea sandy and micaceous below. 

26.9 (3) §hale •Pi aand.1ton~, thin, grey to butt aandatonea 
interbeUed witli yellow-grey, aandy to ailty ahale. 

12.0 (4) g•nf•~• aaesiYe, bench forming, red to buff' 
weat er ng;-?ine grained, interbedded with sandy ebal••• 
(;) Shale, grey to grey-blue, clayey; partially coTered. 

(6) .§hal,!. mottled, bard, blocky, red to yellowish, 
sandy in placea; containe a bard, dirty, grey sand-
atone in the middle. 

13.5 (7) Sfndstone, maaaive, tine grained, somewhat cro••-
bedded, weathers butt to reddish. 

).0 

2.0 

10.0 

(S) Shale, blue to yellow, streaked, micaceoua, platy, 
silty to sandy. 
(9) Sandstone, dark grey, thin bedded, ripple marked: 
interbed edwith sandy abale. 

(10) Sbal9. grey-blue, micaceoua, platy toblocky, 
with 90ll8 orange and black atreaka; becomes aandy, 
greenish, and concretionary below. 

(11) Shale, grflf to bluish, silty, micaceoua; with a 
f'ew concretions and iapreaaiona of pelecypod.a and 
~•rbI,~ in the hard ailty platee near the baae. 

23.5 (12) Shale, blue, blocky,becomea grey and clayey below • 

8.0 (13) 3halJ, grey, clayey to calcareous, highly toaail-
iteroua. 
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~ECT+OH 20 
Keaaured along lanaaa Highway 99, center sec. 8, T. 

)3 s., R. 11 E., Chautauqua county, lanaaa. 

Lecompton Limestone 

Queen Hill abale 

j.O (1) ~bal!, blue to yellow-grey, claye7; top not 
u:poaed. 

Big Springa limestone member 

1.0 (2v Liaeeton~, thin, plat7; interbedded with grey, 
clayey shale; highly toaailiteroua. 

1.0 (J) Li•estone, maaaiYe, dirty, brown. 

0.5 (4) Limeeton~. thin bedded, grer to butt, hichly 
sandy; lower plates may be called aandatonea. 

Doniphan shale member 

(5) ~hai'' blue to grey, claye7, contain• a tew 
white a gal lcnobe in lower part. 

Spring Branch limestone meaber 

(6) Lim£:to:f• mottled, greenish to grey, weathers 
to brig. b r, highly al1al, toaailiteroua. 

SECTION 21 

Measured along lanaaa Hi&hway 99, NWi aec. S, T. 3.3 s., R. 11 i., Chautauqua county, Ian•••• 

6.2 

Lecompton limestone 

Beil limestone member 

(l)~iaeat:,• irregular to wa-.y; bedded, thin bedded, 
wea era to igbt grey in upper part to cream-yellow 
below; D,.n1n11 .. ,Syrin1opor1, and %r1tic1tea, Common. 

Queu.Hlll shale member 
S.4, (2) §hale, ~y to bluish, clayey, blocky. 

217 (3} ahal•, black, £1aale, contain• a tew woody streaks. 



.-

2 1 

0.2 {4) ~1 , black, he vy, weath re dark grey; 
Crurit yr I co on. 

§l CTIO 22 
/ 

Me sured along Kan a Highway 99, 1 sec 
11 •• Chautauqua county, nsaa, / 

S, T. 33 s., 

Lee pton limestone 

AToc limestone m b r 

2.7 °(2) .:s.:::;;;:.::.;.;::; y y, highly fos ilif ro, • 
o. 7 (J) 

ous; 
laty, r y, hi hly fossil1fer-
fo iliferou, gr ya 1. 

1.0 (4) rey, w ath r to dark 

rey to r ddish, 

Top of Beil lie ton. 

d along Kansa High y 99, S c. 5, T. 33 
• , Chautauqua county, lansae. s., 

ber 

(l) L blue, hard, den e, v rtic lly 
joint nt. 

8.5 (2) Shal_. gr y, clay y ab 
below. 

nd gr en1$h 

0. 5 ( J) ....:;:.=--~ ......... , gre n~sb-grey, 
b dd , l l. 

1.i (4) ph 1e, red to gr eni h, clay y; 



Ozawkie liaeetone maber 
( S) ~ilH!Ji~!, thr•• irregular to butt, 
mott eel, apl; lower two beda ••P'rated by thin 
yellow ahale. , ' 

\, Tecwueh ehale 
\ 

\ 
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9.2 \\ (6) 8111•, 
·oovere • 

red to grfte11iak;;.grey, clayey; partially 

1.2 

/ 

\ _./ 
~/' 

(?J §halt, grey to ,~·•nisb, 
( • f\§andatont, bu£t/to grey, 
dish; .. .lorma aligbt bench. 

\ . 
\ 

hard, platy, silty. 

mottled, w.athere red-

7.4 (9) §I· .. •• grey to yellowish-grey; with a few amall 
concret ns and ailty to sandy plates. 

2. 6 ( 10) §bal,t ·· grey to yellow, clayey, toaaili1' eroua. 

20.5 (ll) ~. llowiah-grey above to bloc~y grey be-
low; iiiil co ret1ona present; not completely expg•ed. 

L~t.fompton 11••• ne 

1.7,/ (12) Jtimeat!ne, dark g ey, dirty, weathers alabby to 
i irregular ? aiea, foaai faroua; Qttono1ia common. 

2.f (l)) Jhal~, grey to yell clayey. 

1.7 (14) L1•oone, thin bedded, 
with grey ahaiy partings. 

ling Hill shale member 

).J (l~) .§bal.e, grey, baclly COYered. 

Beil limestone member 

foaaili!"eroua, 

4.2 (16) !cimestpne, thin, irregular to wavy .. bedded, 
weathers grey to light yellow above to bright cream-
yellow below: highly fossiliferous, with Caninia 
being extremely abundant. 

Queen Bill shale member 

8.,3 (17) Sb.ale, gny, clayey. 



o.tl 

(11) §ha,!, blaok, tieale. 
(19) LiJleeton!, black, hard, heavy, weather• dark 
grey;contains aboundant C,:urithttil• 
(20) .s.M.b, black, tiaale.aboYe; grey, blockJ, 
atreaiidwi th black below. 
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Big Springs liaeatone member 

(21) k1meatone, thin bedded, platt, dark brown to 
mottled; lower plates very sandy; toaailiteroua in 
upper part. 

l ·•".)·; Doniphan shale member 

l.) (22) §bi)J.,1, :,allow to bluiah-grey, clayey; partially 
cove.red. 

0.2 (23} ~i•eatonJ, brown, dirty, weathers reddish; 
crowded with Qaag:~. 

1.3 (24) §hale, grey-brown; not well expoaed. 

Spring Branch limestone member 
(24) &imeatone, greenish-grey to butt, mottled, 
irregular 6edded, highly algal (Q1ag1a) • 

.§EPf!QIJ.lt 

Measured along Kansas Highway 99, SW! aec. )J, T. 33 s., R. ll E., Chautauqua county, lanaaa. 

Oread limestone 

Plattsmouth limestone member 

(1) ~i•t1top.,1, light grey to butt, light grey to 
al.moat white weathering, wavy bedded, coaraely 
crystalline; pockets of black shale along the bedding 
plane• in lower part; slightly cherty above: toaaili-
rerous. 

Heebner ahale member 
4.7 (2) abale, grey to brownish above to black, fieal• 

below: upper grey ebale ia highly ,:,.f osailiferous. 



( 
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Leavenworth limestone member 
1.6 ()) Limestone, hard, dense, blue, vertically jointed, 

weathers with a cream yellow crust, toaailiferoua. 

Snyderville shale member 

1.) (4) ,rl. • dark grey to almost black, highly ,.f oae11-
ua. 

0.5 (5) Limeato;e. t.hin, black to dirty grey, toaailiteroua. 

J;ECTION 22 

Measured along county road in swt sec. 5, T. 29 s., 
R. l) I., Elk county, lanaaa. 

o.s 

Oread limestone 

Kereford limestone member 

(1) Limes}one, dark grey, weather• to butt and reddieh-
grey, ahe ly; two thin beds aeparatad by grey shale; 
lri\icitea extremely abundant. 

Heumader shale mamber 

(2) ~hal!, grey, clayey below to yellowieh-grey, 
silty a6ove; extremely fossiliferous in lower part. 

Top ot Platt111110uth limestone. 

~ECTIOM 2(> 

Measured in roadout along county road in Sli aec. 29, 
T. )1 s., R. 12 E., ilk county, lanaae. 

Heumader-lanwaka ahale 

4.9 (l) §hal9, brown to bluish-grey, mottled, clayey • . 
6.1 (2) §halt, 1rJY, clayey, mottled with bluiah-green; 

contains abundant well preserved apec1mena ot 
Astartella. 

0.1 (3) Limestone, grey, foaailiteroua. 

2.6 (4) §p~lt, yellow below to grey above, clayey, foaail-
!!eroua. 
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,§ECTION 21 
Measured along county road in SEl sec. 35, T. 29 s., 

R. 11 E., Elk county, bnsas. 

Deer Creek limestone 

Ervine Creek limestone member 

5.0 (l} Limestone, light-grey, mottled, irregular to 
wa'V)' - beaded, grey to brown weathering. 

Larsh-Burroak shale member 

3.0 (2) §Jl!le, grey to brown above; covered below. 

Rock Bluff limestone member 

(3) !imeatone, dark blue, hard, denae, brittle, ver-
tica ly jointed, abundant tusulinida. 

Oskaloosa shale member 

~.o (4) Shale, covered. 

2.7 (5) Shale and sandstone, burr to grey ahalea with 
occasional thin, buff, tine grained, micaceoua sand-
stones. 

6.4 (6} §andstone, buff, banded, cross-bedded, massive 
in part, weathers to grey or yellowish-grey; with ahaly 
breaks. 

10.0 (7) ~andstone and ~h§le, almost totally covered. 

0.8 

Ozawkie limestone member 

f8114.!ie.stone, dark grey, massive, hard, irregular 
base, weathers dark grey, algal, roaailiferoua. 

(9) Shale, grey-brown, irregular. 

(10) ~16eetone, blue-grey, buff, mottled, weathere 
buff, a undant fusulin4,~e. 

Tecumseh shale 

3.4 (ll) Shale, grey, mottled with green anl red, blocky. 

4.0 (12) S.ale, covered. 
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1.7 (1)) bJ!dett9ne ifd shale, silty, hard, micaceoua, thin 
bedded,llne gr nad; lnterbedded with reddish-grey, 
sandy shale. 

22.0 (14) Covered. 

Top of avoea limestone. 

:!ECTIOR 28 

Keaaured along north-south county road in north-center 
aec. 15, T. 31 s. • R. 12 E., Elk county, Kansas. -/ 

Oread limestone 

Leavenworth 11:neatone member 

1.8 ,1) Limestone. dark blue, dense, hard, brittle, ver-
ticaily jointed, foaailiferous, weathera with brown 
crust. 

Snyderville ahale member 

4.1 (2) Shale, blue-grey, clayey. 

6.2 (J) Sha~.!, clayey, blue-grey to greeniah and red. 

2.0 (4) §hale, grey, clayey to silty, with thin greeniah-
buff, mieaceous aandstonea. 

4.8 (5) Shale, red, clayey, blocky. 

J.) (6) §iltatone, dark green to greyish-green, bard, 
platy; interbedded with grey, micaceous shale. 

1.2 (7) if:ndetone, silty, massive, dark green,hard, mica-
ceoua, line grained; with mudcracka. 

6.6 (8) ~hale, clayey, mottled blue-green and red. 
5.4 (9) Shale, red, clayey. 

5.3 (10) Siltstone, micaceous, sandy, tough, mottled, 
greenish-grey, maaaive to indistinct bedding. 

5.6 (ll) i,~~!• red and green. 
(12) Siltstone and shale, grey to green, massive 
siliii'to~ea 1ntQrbeacfedrith grey and aicaceous, 
platy shal•• 
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(1)) Sandstone, tine grained, micaceoua, streaked with 
yellow, alternately massive and thin bedded; cross-
bedded in the middle. 

(14) Shal!• bu££ to grey or green, micaceoua, clayey, 
blocky to finely bedded. 

Top ot Toronto limestone. 

SECTION.~ 

Measured along north-south county road in SWi eac. 22, 
T. )0 s., a. l2 E., Elk county, lanaaa. 

lS.O 

Heumader-lanwaka shale 

(1) .§.a.B4•tone, fine grained, massive, micaceoua, 
streaked with orange and green, weathers reddish to 
buff. 

(2) .§.bale, blue-grey to butf, silty to sandy, con-
cretionary above to dark grey, clayey, highly toaaili-
!erous below. 

Plattsmouth limestone member 

()) Lim.ea~on9, thin bedded, soft to earthy, light 
buff to grey. 

(le.)•• lfim.e4ipne, dark bluiab-grey, dense, irregular to 
wavy ie ded, brittle, weathers brownish to almost 
white, coarsely crystalline, rossiliferoua. 

Heebner shale member 

1.7 (5) Sha.!!, grey, clayey. 

;.o (6) Shale, black, fiaale. 

Leaven~ortb limestone member 

l.O (7) Lim,~tone, dark blue, hard, brittle, vertically 
jointed, weathers with brown crust. 
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~~CTJ:0lf )0 

Measured in roadcut or county road in SWl aec. 9, 
T. 30 s., R. 11 E., Elk county, Kansas. 

20.0 

Deer Creek limestone 

Ervine Creek limestone member 

( 1) Limesto~f • light. -grey to bluish, thin to wavy · 
bedded, weat era to ~ight buff or grey and white, 
fossiliferous, coarsely crystalline. 

Larsh-Burroak shale member 

1.6 (2) ~qaleJ grey to bluish-grey, clayey. 

1.2 (3) ~h~le, hard, fissle, black; with rare conodonta. 

Rock Bluff limestone member 

2.0 (4) ~imestone, hard, dense, brittle, dark blue, 
weathers with a light brown cuat, vertically jointed; 
one massive bed which tends to split in the middle. 

Oakalooaa shale member 

(;) §hale, covered. 

(6) ShalJ!, red, clayey; with minor amounts of grey 
and greenish clay. 

(7) Limestone, two massive but irregular, greenish-
grey to dark gNy, dense, algal, white to butt weather-
ing beds separated by a variable grey clay parting. 

(8) Shal.!, red, clayey, with a few 'White algal nodules. 

Ozawkie limestone member 

2.1 (9) Limestonj, upper part thin bedded, dark grey to 
greenish; lower part massive, grey to buff, mottled, 
butt weathering; foaailiferous throughout; algal. 

Tecumseh shale 

10.2 (10) .fill~.!!, greenish-grey, clayey; becomea silty below. 

8.0 {ll) Siltstone, light green, micaceoua, bard, weathers 
to light grey-green; interbedded with grey and green, 
clayey to •andy abalea. 
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SEC'l'IOlJ 31 

Measured in road ditch along east-west county road in 
SEi sec. 10, T. 30 s., R. 11 E., Elk county, lanaaa. 

Deer Creek limestone 

Ozawkie limeetone member 

1.3 (1) Limestgne, bard, dense, fine grained, blue-grey, 
weathers to grey-buff; contains fusulinide. 

18.0 

6.0 

Tecumseh shale 

(2) ~hale, grey, clayey, with a tew small white algal 
knobs. 

(~) Qandstone, thin bedded, micaceoua, fine grained, 
weatnera reddish, croaa-bedded, grey to buff. 

(4) Shale, red to buff, sandy; largely covered. 

( 5) Shale, red, clayey; with thin, greenish-grey 
siltstone plates. 

(6) ~11i~tone, hard, tough, dark grey to grean, 
mica~eous. 

(7) Shal!, grey, finely laminated, silty to sandy, 
micaceous. 

(8) §bale, red to grey, clayey; containa green, silty 
plates near the top. 

(9) §hale, red and green, clayey. 

(10) Limes~!!!, dark grey, shelly, foaailiferoua. 

(11) Shaie, bluish-grey, finely laminated; with occas-
ional ca careous nodule a and pla tee; Jlyalina COJDllOn 
at the top. 

Top of Avoca limestone. 



,, 
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SECTIO,!_.Jl 

Measured in roadcut along eaet-west county road in 
SBi aec. )6, T. 29 s., li. ll E., Elk county, lansaa. 

Lecompton limestone 

Avoca limestone member 
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2.0 (1) Limeat011J. thin bedded, dark grey, dirty, weathers 
dark-grey, slabby; fuauliniaand other to•atla common. 

King Hill shale member 

5.0 (2) Shale, blu•-cr•Y, clayey; mostly covered. 

Beil limestone member 

{3) 1.imesto~, grey, dense, mottled, weathers to 
cream yellow, massive, irregular to wa,y bedded; 
large fusulinida and SYrip&o.e.o..ra common. 

(4} Shale, grey, covered. 

( 5) Lil:iestone, blue-grey, dense, bard,one maaaive 
bed, weathers grey to buff; abundant small tusulintds. 

,,ueeri Hill shale member 

5.3 (6) $.Qi.le, dark grey, clayey, partially covered. 

0.9 

0.5 

, 1.0 

0.2 

o.s 
0.5 

Big Springs limestone member 

(7) ~im~st.pne, one massive bed; dark bluish-grey, 
denae, weathers with a brown crust, toaailiteroua. 

(8) Limestone, dark blue, weathers grey to butt; con-
tains many fusulinids. 

(9) Shal1. grey, clayey; fusulinida abundant. 

(10) Limestone, dark blue-grey, weathers burr: 
fusulinida abundant. 

(11) Shale, grey, clayey. 

(12) hime1ton~. dark grey, dirty, impure, weathers 
to grey-yellow, toaa111terous. 

Doniphan sh,.l.i.e member 

1.9 (13) ~hale, bluish-grey, clayey. 
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(14) §b~atone and shale, greeniah-grey, ripple marked, 
cross~ edded; interbedded with grey, sandy shale. 

( 1.5) Covered. 

Spring dranch limestone member 

3.0 (16) Limeatone, mottled, blue-grey to brown, algal, 
uneven upper aurface, sparingly toaailiteroue. 

§ECTIOlL.ll 

Measured in road ditch along north-aouth c011nty road 
in center sec. 21, T. 30 s., R. 11 E., Elk county, Iansaa. 

Lecompton limestone 

:..vocct limestone member 

0.7 (1) ~imestope, dirty, dark grey, weathers with a 
light brown crus~, fossiliferous. 

o.& (2) Sh~le, grey to brown, clayey, roaailiferoua. 

0.2 (J) Limestone, thin, dark grey, weathers butt. 

l.l (4) ~.l!, grey, clayey, foaailiferous. 

0.9 {5) Liwest--2.ru!, darlc.blue, dense, hard; one massive bed; 
contains abundant black OttonosJ:!. 

0.9 (6) Sha_!!, grey, fossiliferous. ~. 

0.7 (7) §hale and 11est.on!! .. buff shale interbedded 
with butr, thin imeatone plates. 

4.l (8) 11.mestone, bluish-grey, thin iregular bede, 
weathers to grey and buff; thin brown ahale along the 
bedding planes; extremely fossiliferous. 

King Hill shale rnem.ber 

10.6 (9} ~~El~, greyish-~reen and red, clayey. 

Beil limestone ~~mber 
I"'' '.\. ...,, 

(10) Limeatone, massive, light grey to brownish 
weathering, irregular to wavy, bedded; corals and 
fuaulinids ccrwi.on. 
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S&CTIOJ:.Llit 
Measured in the abandoned quarry in Sli aec. 12, T. 

31 s., R. 10 1., Elk county, Ian•••• 
Calhoun abale 

2.9 (1) Shale, grey, clayey, partially coYered. 

1.9 (2) t;j!eitone and ehal!, blu•-cr•Y, silty, micaceoua, 
weat • to but? grey; interbedded with: silty, hard, 
tinely laminated abalea. 

lt.6 ()) f!ife, grey-brown, clayey, slightly micaceoua, 
foaa eroua. 

1.2 

21.5 

Deer Creek limestone 
lrTine Creek limeatone member 

(It) Limestone, li&ht.· grey, dense, thin irregular 
beds separated by cr~1-brown shale. 

(5) fhali• bluieh-grey, clayey; with a thin, blue, 
nodu ar imeatone in the middle. 

(6) Limeatope and ahale, alternating dark blue, thin, 
even bedded limestones and dark blue ahalea; toaaili-
feroua, with the upper limestone containing Qttonoaia. 

7(·1 F ---':. '\,..,··t.... • <:'. - {: ,t ·1' ·l, 
(7) .1,P.ne1to9e, light. grey to bluish, coarsely crystal-
line, highly toeailiferoua; maaaive bedded below to 
thinner, irregular to wavy bedded above; weathers 
light grey to almost white ·oelow to grey above; 
atylolitea coDUDOn; marcasite cluatera along bedding 
planes in middle; with black, thin, diacontinuoua 
shales along bedding planes in lower part. 

SIOTIQH 32_, 
Measured from top of bench above low water bridge to 

water level or Elk River, SWt sec. 12, T. 30 s., a. 10 1., 
Ilk county, lanaaa. 

Topeka limestone 

Coal Creek limeatone member 

O.) (l)Jre.~0119. thin bedded, light grey, weathers grey 
to te; Qaagia and l!1t1c1t•• cown. 



27) 

2. 2 ( 24) Li•• ton , light blue to grey, wea tbera to grey-
butt, re ar to thin, wav~ bedded; with thin, 
brown aha e breaks between beus; 0ttonoeia in upper 
bed•: tuaulinida extremely abundant. 

2.4 (3) LimeatQ.n.t, blue-grey, mottled, uaaive, V&Y¥ 
bedded, bighly foeaillteroua. 

0.7 (4) §hal,.,.!, grey to butt; with a tew yellowish, 
calcareous stringers. 

0.4 (5) lcifftf-if• dense, blue-grey, bard, weathers to 
butt, oaa teroua. 

12.5 

Holt shale member? 
(6) ~bale, dark grey to butt, clayey, blocky,containa 
several thin blue-grey liaeatone plates: toaa111feroua. 
(7) .§ba!!, dark grey, weathers to light grey; con-
tains three thin limestone plates which are covered 
with oriented Triticitea and other foaaila. 

(8) fbat•• blue-grey, finely laminated, silty, bard, 
spar ng y tosaillferous. 
(9) §bal~, grey-blue above to grey, greenish and 
yellowia below, jointed, blocky above to more finely 
bedded below, sparingly roaailiteroua. 

Du Bois limestone member? 
(10) Lime1tone, dark blue to black, vertically 
jointed, to\iiii; contains Lingula and 0atracoda. 

Turner Creek a.hale member ? 

/ 0.5 (11) ~hale, brown, clayey. 

0.3 

Sheldon limestone member? 
(12) L1••mne, one bed, dense, mottled, blue-grey, 
contain• __ eaaniJ!• 

(13) Shale, blue-grey:clayey. 
0.3 (l~) ,L.iMJtone, dark grey, c:lirty, aandy, weathers 

dark grey. 
Jones Point shale member 

5.0 (15)Jhalt, bluish-green to grey and brown, clayey; 
cont na aeveral thin, impure limestone etringera. 
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Curson limeatone member 
0.6 (16) Limest~•• dark grey to bluish, bard, dense, 

with lusulids • 
. Hartford limestone member 

(17) Lime1to9a, maaaive, dark grey to butt, mottled, 
silty and aan y below; Neoa9irif•£ and lchinochonchijf 
comm.on. 
Calhoun shale 

2.8 (18) Jha~e, blue, silty, finely b8'4ed, with thin 
calcareous aandatone plates. 
Deer Creek limestone 

Ervine Creek limestone member 

(19) Liiiatone, light blue, micaceoua, silty to sandy, 
vertica y jcilted, weathers to bluish-grey, inter-
bedded with dark blue abalea which contain several 
thin, di acontinuoua, nodular, blue lin1eatonea; highly 
fossiliferous. 

.§.~TIOH 36 
.Measured along east-weat county road in nortb-centef 

eec. 10, T. 29 s., R. 10 E., Elk county, lanaaa. ' 

2.8 

1.1 

Baae of Burlingame limestone 

Si~•~• shale 

(l) a~11, clayey, grey above to greenish-grey below, 
contain• several thin calcareous atringera. 

(2) ~i!!atone and ~ale, thin, light blue, foasil1-
feroua71meatoneaternating with grey, clayey ehalea. 

(3) §hale, grey, finely laminated. 

(4) Liaeatont, light blue, hard above to butt, ponoua, 
"pseuao6oxwork" below; with a few brown and bu.ff 
lim,•· pebbles in the upper part. 
(5) ~hale, grey, algal below, weather• reddiah in 
part. 
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(6) Li••ttone, greenish-butt, ailty; Tari•• laterally 
trom hard to a poroua "boxwork11 • 

( 7) .sb_ili, greenish-grey, clayey above to micaceoua, 
ailtj"1,iiow, finely laminated; eontaina a tew butt, 
calcareou• nodulea in upper part. 

(S) sra•• grey to blue aboYe to yellowiah-green below, 
atrea e with orange, red, and black, jointed in part, 
ailty kl aandy throughout, gastropod• c0111DOn near top. 

Rulo limestone 

(9) Lilleatone, ahelly, dark grey, weathers to dark 
grey, sparingly roaaititeroua. · 

Cedar Vale. abale 

(10) .§hal.e, grey, clayey, toaa111teroua. 
(ll) Coal. 
(l2) Ynderclaz, bluish-green, waxey. 

SECTIOM 32 
Measured in road ditch of north-aauth county road in SWi aec. 7, T. 29 s., R. 9 E., Elk county, Kanaaa. 

Elmont limestone 

1.2 (l) ~imeatone, dark grey, denae, brittle, weathers 
light grey w!th some yellow aplotchea, toasiliteroua. 

Harveyville shale 

0.9 (2) :Jt;l!. grey to dart grey; with thin calcareous 
atrea aboYe; becomes aicaceoua and ailty below; 
toaails occur in pockets just below the oYerlying 
liuatone. 

2.2 (J) .:Jha±.!, blue-grey to browniah, clayey, algal below. 

Reading limestone 

4.0 (4) Liraeaton.tt grey to yellowish, hard, thin bedded, 
alga! (Q1ag1a, • 

).2 (5) Shale, upper part bright yellow with irregular 
calcareous maaaea; lower part brown to greenish clay; 
sparingly toaailiteroua. 
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1.6 (6) Liaeatone, maaa1Te, light grey, weather• to grey-
butl, one bea; twsulinida and other toaaila comaon. 

o., 
1.; 

Auhurn shale 
(7) Shale, greenish-grey; clayey above to ailty, 
aicaceoua, finely bedded below; contains calcareoua 
plates near the top, pelecypoda co1D110n. 

(8) Shale, dark blue, micaceoua, contain• hinoproductµf• 
( 9) §halt, butt, calcareous shale which laterally 
po••••••• a veinwork or reaiatant calcite which torma 
a "boxwork•. · 
(10) 3hal,t, grey, finely laminated; with occaaional 
thin, calcareous, roaailiteroua plat••• 

(11) Covered. 

(12) !hfl!, blue-grey, clayey; with a few highly 
tosai 1 eroua limeatone atringera; contain• a blue 
ailtatone about a root above the base. 

(13) kimept29e, light blue, hard, compact, weathers 
to bJra-gray; contain• large faneatallid bryozoane 
and many other foaaila. 

(l4) :!rle, brown, clayey; contains a peraiatant sone 
or we preserved .12,erbza. 

SiClION JS 
Measured in road ditch along aaat-waat county road in 

SEi sec. 5, T. 31 s., R. 10 E., Elk county, lanaaa. 

Baae of Aurlingame limestone 

Silver Lake shale 

13.5 (1) Covered. 

22.8 (2) Shale, yellow to reddiah-brown, and grey, sandy, 
aicaceoua; upper part 11 bard, tinely bedded; lower 
part contains nodular, grey aandaton•• and is prominently 
jointed. 

Rulo liuetone 
1.2 ()} ~!me1ton1, dark grey, dirty, weathers grey to 

brownish, ahelly, algal, fossiliteroua. 
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Cedar Vale shale 
0.8 (4) §hale, grey, calcareous, toeail1feroua; with a 

few plant fragment• in lower part. 

0.1 (5) Q.2!.!, irregular, very amutty. 

,SICTlOR l2 
lleaeured in road ditch of nortb-eouth county road in 

Iii eeo. 6, T. 31 s., R. 10 E., Ilk county, lanaaa. 

Wakarusa limestone 

4.9 (1) Lime1tone, dark grey, hard, brittle, weathera 
grey to buff, irregular thin beda separated by thin 
shales; Ottonoaia, SOIBphoapongia t, and tuaulinida 
common. 

Soldier Creek shale 

).4 (2) ~~••• blue-grey, streaked with yellow, clayey. 

- Burlingame limestone 
).J (3) Limestone, bard, thin bedded, in,egular, mottled, 

blue-grey above to grey below; weathers grey above 
to yellowish below; very fossiliferous. 

2.2 (4)•1hale, grey to dark gre,, finely bedded; contains 
several thin silty limeaton• stringers: algal and 
tosailif'erous. 

O.) 

1.2 

(5) 1).aestone, thin, bard, dark blue, weatbwra dark 
grey; pelecypods and productid brachiopoda cOJI.DlOn. 

(6) ~hal.!, purplish-green to reddiah, algal. 

(7) Limeaton~, earthy, veined, bright yellow 
weathering, "boxwork". 

(8) Shale, green to rad and purple; in~erbedded with 
butt, thln, nodular limestones. 
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SECTION..JtQ 

Measured in creek bank at north end of low water bridge, 
IWi sec. 9, T. 30 S., R. 10 E., Elk county, lanaaa. 

Howard limestone 

Aarde shale member 

o.6 (1) Coal. 

0.2 (2) Underclay. bluish-grey to yellow, mottled, waxv~ 
0.3 (3) ~!!, yellow-brown, clayey; contains concretiona. 

Bachelor Creek limestone member 

(4) ~1.meaton..!,, light blue, hard,denae, massive, weathers 
buf'f, sparingly fossiliferous. 

SECTION 4,1 

Measured in road ditch or north-south comity road in 
SBt aec. 11, T. JO s., R. 10 E., Elk county, lanaaa. 

Howard limestone 

Aarde shale member 

O.J+ ( l) £.2!1• 
2.2 (2) Underclay. grey to yellowish, blocky, waxy; lower 

part is covered. 
Bachelor Creek limestone member 

3.7 (3) Limestone, light bluish-grey, bard, maaaive, 
micaceoua, sandy to ailty, weathera grey to butt; 
•pper bed is less silty and fossiliferous. 

Severy ahale 

).5 (l+) §bal~, grey, sandy, micac90ua; contains some hard, 
dark grey plates. 

21.0 (5) ~hale and siltstone, dart blue to grey, bard, 
micaceoua ailtstonea alterntning with grey to burr, 
platy, ailty to sandy ahale. 

~l.O (6) §hale, finely bedded, grey; silty above to clayey 
below; jointed in part: partially covered. 
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2.0 (7) §bale, grey to red, clayey. 

4.0 (8) ~hale, grey to dark grey, clayey. 
Top ot Topeka limeatone. 

~CTIOJ( ~2 

Measured in creek bank just below the bridge and up to 
road level, SW¼ sec. ll, T. 29 s., R. 10 E., Elk caunty, 
lanaaa. 

Howard limestone 

Utopia limestone member 

4.7 (1) l,!meston,, thin, irr1gular bedded, dark crey, 
dirty;weathers to orange and brown, aparingly toeaili-
f'erous; lower part not well exposed. 

Church limestone member 

2.1 (2} Limeston1~ massive, bluish-grey, weathers to rich 
brown. 

Aarde shale member 

(.3) ~. greenish-grey above to black below; finely 
beddecf;iiith plant frapenta common in the lower part. 

(4) Q!!l. 
(5) .§halJ, greenish-grey to yellowiah, upper part 
appears to be an underclay. 

Bachelor Creek limestone member 

(6) ~im•!ton1, maaaiTe, hard, dense, bluish-grey, 
silty, sightly micaceoua, weathers to dark grey. 

§ECJIOH h:3 
Measured in road cut of north-aouth county road in SW! 

aec. 2;, T. 29 s., R. 10 E., Elk county, lanaaa. 

Howard limestone 

Church limestone member 
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(1) l,iaeatope, dark blue, weathera rich orange-brown; 
contains .Qitonoeia abo•• and amall tuaulinida below. 

Aarcle shale •mber 

0.4 (2) §hal$. grey to dark grey, clayey. 

0.2 (3) Qoal. 

1.0 (4) Undercla7, greenish-yellow and grey, waxy, ahaly 
below. 

Bachelor Creek limestone member 

(5) ~1-•ton!, light to dark blue, blotchy, ailty, 
weather• dark grey. 

SECT~0N 4Jt 
Meaaured in road ditch and creek bottom in north-

center aec. 16, T. )0 s., R. 10 E., Ilk county, lanaaa. 

31.0 

0.1 

0.4 

7.0 
12.0 

Baae of Happy Hollow limestone 

White Cloud shale 

(l) .§~.!.!, grey to yellowish-grey above to bluiab-
green and grey below: clayey in lower part to sandy 
and silty above; jointing common. 
(2) Limestone, ahelly, grey to black, alightly silty; 
contains many black specimens of ~µosia. 

()) ~hale, grey to dark grey, calcareous. 

(4) Liuatone, dark grey, hard, foaailiteroua. 
(5) Shale, grey, clayey, finely bedded. 

(6) §bale, covered. 
Howard 111,atone 

Utopia limestone member 
(7) Ji,imeatone, dark blue-grey, weather• to ruat-brown, 
thin, irregu!ar plates, algal, toasiliteroua. 
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Winzeler abale member 

1.6 (8) §_bale 1 yellow-brown, clayey; partially covered. 

Church 11Metone member 

2~; (9) L1aeetonf" •••ive, lightyblue, weathers to deep 
brc,wn; conta na Qttono•l•• 

Aarde shale 

0.4, (10) §hale, grey, clayey. 

1.2 (11) Shale, black, tissle. 

0.j (12) ~-~!•ton•• dark grey, hard, one bed, weathers to 
light. grey; corals common. 

0.5 (13) Sha!,. grey. 
o. 5 ( 14) Coal. 

1.3 (15) l!_nderclay. yellow to greenish-grey, waXJ • 

.2!CTIO£! 45 
Meaaured along east-weat county road in south-center 

aec. 27, T. 28 s., R. 10 E., Elk county, Kansas. 

Wakaniaa limestone 

2.1 (l) Li~eatone, blue-~•Y, mottled, irregular to alabbJ 
bedded, weathers light buff to brown; pttonoaia and 
'l'ritisitu common. 
Soldier Creek abale 

2.6 (2) ~~~le, blue-grey, clayey. 

Burlingame limestone 

2.1 (3) .L.~••ton~, light blue to brownish, one massive 
bed, weather• to rich brown, algal top, rueulinide 
COllJIIOn. 

Silver Lake-Cedar Vale shale 
2.4, (4) §~1-.!, brown, calcareoul!I; with a few thin lime-

at>naevstringera. 
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1.1 

23.0 
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7.0 
6.o 
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(5) Sh!l', greenish-grey, silty to aandy; with 
aevera ~in, toaailiteroua limeeton••• 
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(6) Limeatope, light blue to brown, llOttled, toeaili-
teroua. 

(7) jhal9. brown to grq with a fffW thin, bluiah 
limeaton••• 
(8) i°&l, amutty; in two or three thin streaks sepa-
rate y various colored clays. 
(9) .§i,le, finely bedded; greenish-grey above to 
grey a caceoua and sandy below. 

(lO) Covered. 

(11) §andaton,, tine grained, thin bedded, light brown 
to ruat brown weathering. 

(12) §hale, grey, micaceoua, sandy. 

(13) Shale, grey to grey-brown, clayey. 

( 14) Covered. 

Happy Hollow limestone 

3.7 (15) ~ime1~9~...!, light grey to mottled, weathers pink-
ish-brown; irregular massive bedded below to thin 
bedded above; fossiliferous. 

White Cloud ahale 

20.0 (16) .§halJ. grey above to dar~c: grey and bluish below, 
rinely bedded; bas-e not exposed. 

SECTION f:t§_ 

Measured along north-south county road in Di aec. 22, 
T. 28 s., R. 10 E., Elk county, lanaas. 

Reading limestone 

1.0 (1) Li••~one, light blue-grey, weather• grey with 
yellow and brown splotches, algal, foeailiteroua. 

1.0 (2) Limestone, rich yellow-brown to dark brown; not 
well-exposed. 

4.5 (3) §hal,, covered. 
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9.0 
21.0 

28) 

(lt) Lirnea-tont, blue-grey, bard, weather• to grey and 
buff, •••1•• aedded, foaailiteroue. 

Auburn shale 
(5) Jhal9. blue-grey, clayey. 
(6) Shale, brown to grey, platy, micaceoua, ailty to 
sandy. 

(7) Limeetone,· blue, weather• crey-buff, soft, earthy; 
contains abundant pelecypods. 

(8) J~½,1• grey, clayey; with a thin, blue, toaaill-
teroua imeatone in the middle. 

(9) §hat•' brown; contains numerous thin, buff lime-
atone pates; algal. 

(10) §hal,!. grey, clayey, finely bedded. 

(ll) §hale, grey, l108tly COTered. 

· ! Wakarusa limestone 

2.0 (12) Li~neatop.e, blue-grey, slabby, weather• brown; 
conta!iie 2,!_togosia and tuaulinida. 

Soldier Creek shale 

).5 (1)) ~ha~£• blue-grey, clayey. 
Burlingame limestone 

2.2 (14.) Lim1st9ne, light grey, mottled with brown, 
weathers to yellow-brown; contains abundant Opagia 
and fuaulinida. 

MCTION 47 
Measured along US Highway 160 in NE¼ sec. lJ, f. )ls., 

R. 9 1., and NWt sec. 18, T. Jl s., a. 10 E., Elk county, 
laneaa. 

El.mon~ limestone 

1.5 (1) Lime1toni, dark blue, platy, somewhat croaa-bedded, 
highly crino dal, weathers brown to dark burr. 
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Harveyville shale 

10.) (2) §ha~,. grey to blue-grey; streaked abo••; yellow-
ish, micaceous, and sandy below. 

Reading limestone 

J.6 (3~ Limeetone, upper part dense, hard, blue, weathers 
with a light brown cruat; lower part light butt to 
yellow, algal; toaailiteroua throughout. 

Auburn shale 

7.4 (4) Shal~, brown above; to grey, finely bedded, micace-

1.9 

1.9 

a.1 

0.1 

1.6 
0.4 

0.4 
o.6 

7.0 

ows, silty to sandy below. 

(5) Limestone, thin, blue, denee, silty, toaailiteroua: 
interbedded with a minor amount of grey, micaceoua shale. 

(6) ~imeston~, pinkish-brown, algal, silty, wpaeudo-
boxwork:1•; contains abundut productid brachiopoda. 

(7) Jbale and limestone, alternating beds ot brown 
shale and biue, dense, dirty, nodular limeetonea. 

(8) &im•~~. thin, brown-grey; ~oquina ot brachiopod 
fragments. 

(9) ~~al~, grey, finely laminated. 

(10) ~il~stone, blue, dense, nodular. 
(11) Shal,e, grey-brown.; with a veinwork of calcite. 

(12) ~iltstone, blue-grey, dense, hard; with a distinct 
set o vertical joints. 

(13) ~, grey; calcareous above to blue-grey and 
yellowI'inbelow; contains a persistent zone ot DtrbJ! 
about one toot below the top. 

4.8 (14) ~h•l!, red to purple; streaked with green and 
yellow. 

Wakarusa limestone 
1.9 (15) ~ytone, light blue-grey, dense, ha.rd!. weathers 

to rust-brown and yellow; contains abundant rusulinida 
and IDonoaia. 

3.5 (16) lb!!!, grey to dark grey. 
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2.3 (17) Liae,!tont, light blue, den••• bard, yellow-brown 
weathering; contains tusulinida and Qttoaotil• 

Soldier Creek 1hale 

1.7 (18) ,Shal,!, grey, clayey. 
1.4 (19) ~imeaton3, light butt to orange-brown, algal, 

rotten, "P••• olloxwork". 
0.9 (20) Shale, alternating bu.ff and grey, calcareoua, bard, 

algal. 

Burlingame limestone 

2.0 (21) ~!!1eat99e, thin bedded, mottled, grey, weathers 
light grey to rust-brown; contains .fusullnids and 
Qpgia. 

2.1 

2.0 

o.6 

Silver Lake shale 

(22) §hale, grey, platy, hard, algal; contain• abun-
dant pelecypoda. 

(23) Mi••t~ne and !hal~, alternating thin, blue, 
light grey, impureimestones and grey ~o greenish 
a.bale. 

( 24) Limeatpp_e and shale, brown, rot-t;en, "boxwork" 
limestones interbedded with grey to buff aha.lea. 

(25) ,§hal9. green, clayey, algal. 

(26) lJ,meato~~, dark grey, dirty, hard, aJ.&al, coarsely 
crystalline, mottled; contains a few siltstone pebbles 
and abundant .Q.~gia. 

(27) Jhal.1. grey. streaked with blue-green. 

SECTION 48 
Measured along east-west county road, center ot t~ 

south line of aec. 17, T. 31, s., a. 9 E., Elk coun'ty, .i.,.-•••• 
Elmont limestone 

1.9 (1) &:,rest1ne, dark grey, thin bedded, slightly croaa-
bedde, er noidal. 

• Harvey,vil:B.e shale 

5.a (2) ~pal!, grey-blue, clayey; contains small nodulea. 
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(3) Li~estone, thin, nodular, silty, yellow to orange, 
•boxwork". 

(4) ~hal~, grey to greenish, roaailiteroua. 

(5) atone, blue-green, veined, somewhat silty, 
foaa roua. 

(6) §bal!,, greyr clayey. 

(7) Limestone, dense, blue-green, irregular bedded, 
weathers bu.ff. 

(8) Shal~, grey-brown. 

Reading limestone 

(9) l4:11estol_!!, dark-blue, hard, dense, massive, 
vertlcalfyjointed, weathers to yellow-buff; contains 
abundant tusulinida. 

MPTION.Jt.2 

Measured in roadeuts of east-west and north-south 
county roads in SW¼ sec. 15, T. 31 s., 9 E., Elk county, 
lanaaa. 

Jim Creek limestone 

0.9 (1) ymestone, dark blue, denae, massive, weathers 
to light grey; contains abundant large tusulinida. 

1s.o 

Friedrich shale 

( 2) §ha!!., grey, sandy; almost all covered. 

(3) Lapq.~~one, massive, irregul&r bedded, brownisb-
grey, speei!ed with brown, micaceous. 

(4) Sba~e, sandy, grey; micaceous above to bluiah-
grey, blocky below; streaked with yellow; upper part 
is partially covered. 

Grandhaven limestone 

1.0 (5) Limes~.QD!., dark grey to bluish. shelly, weathers 
to dark brown, fossiliferous. 

1.1 (6) ~, brown, streaked with orange and blue, 
f oaaIIITeroua. 



0.2 (7) ~oa,l. 

(3) Sha..!!, grey, partially conred. 

(9) ri•e1tsme, dark blue to clirt.J grey, ahelly, 
fosa liferoua, weathers to ruat-brown. 
Dry shale 
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6.6 (10) §..halA, grey to brown, calcareous; with a thin 
coal streak about 1.5 feet below the top; contains 
abundant M1aiina. 
Dover limestone 

1.a (ll) 11!ieaton.!, dense, dark blue, weathers to light 
brown, sandy to silty above, sparingly fose111feroua. 

17.0 (12) lhale, brown to bluish-grey, ealeareoue; contain• 
a few nodules; almost all covered. 

0.9 (13) 1£1\;estone, dense, dark blue-grey.1 massive; con-
tains a undant Ottonosia and slender J.riticit•1• 

SEC~ION _j,Q 

Measured along east-west county road, north line of 
sec. 24, T. 30 s., R. 9 E., from t tot mile west of section 
corner, Elk county, Kansas. 

Grandhaven limestone 

( l} Lim._.!JS.!!m.!, dense, hard, tine texture, weather a 
rust':brown, unfossiliferous. 

(2) ~hsle, covered. 

0.5 (3) L1~,~one, light blue to grey, one maaa1Ye bed, 
weathers to bright buff-orange. 

Dry shale 

f,.6 (I.,) §.bale, grey to brown: mostly covered. 

Dover liraestone 
1.9 (5) ~i~estone, dense, light blue to brown, weathers 

brown, two massiTe beds, no fossils seen. 

l:U. (6) ..s._~l.!, grey to brown above, greenish below; 
partially covered. 
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o.a (7) Limeston...1, dark grey, weathers to light butt, 
massive but breaks down to thin alaba: contains 
Qttono•i! and slender tuaulinida. 

8.0 (8) §bale, brown to grey, at.reaked. with blue-green. 
1.6 (9) lt!m,aton,, one mass1•• bed., light blue, weathers 

blue to light butt; contains abundant .Qb9Q.!tea and 
other f'oaaile. 

Willard-Langdon shale 

(10) Shale, brown, streaked with blue-grey and yellow. 

(11) Shale, grey to almost black, calcareous, bard; 
contains .Mia1i~§• 

(12) Coal. --
~C_'!~ON ,21 

Measured in stream bank just above bridge in RW¼ sec. 
2, r. 30 s., R. 9 E., Elk county, Kansas. 

Readir~ limestone 

(1) Limeatone, massive, blue-grey, vertically jointed, 
weathers buff; coo.tnins abundant fusulinids in middle 
and lower parts. 

(2) Shale, blue-grey above to bluish-black below. 

0.9 (3) Liffl.!J~9ne, light grey, algal, weathers to grey 
and wfdte. 
(4) Shal,!, greenish-grey, clayey, blocky. 

(5) lll!!!'~~one, blue-grey, nodular; thin beds above 
separated below from a very maaeive, buff to cl.ark 
grey weathering bed by a thin grey-brown, toesiliferoua 
she.le. 
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§ECTION ,l 
Keaaured in roadcut along the aouthweat aide of aec. 

2, T. JO s., R. 9 E., Elk county, lanaaa. 

Dover limestone 

o.8 (1) Lime~t9ne, blue-grey, one maaaive bed, weathers 
light Sutt; cont,,aina slender l£,.~ticite1 and 2ttono11a. 

7.3 (2) ~1!, grey to brown, clayey. 

0.3 (3) ~ha~!• paper thin, calcareous; interbedded with 
brown shale; fossiliferous. 

1.2 (4) Lim~stone, dense, dark blue-grey, weathers to 
buff-yellow, fossiliferous. 

Willard-Langdon shale 

0.7 (5) ~hale, brown; contains abundant ~I!lJn_f. 

1.4 (6) ~h~1e, dar~ grey, calcareous, platy to nodular, 
abundantly fossiliferous. 

0.2 

2.6 

( 7) Coal., -
( 8} 1.,ir,i~.•!i~Ob • dark grey, wea th era 1 ight grey, ar11l-
1E4ceous, s F.. by; corltair..s abundant plant remains • 

• (9) Q9y. 
(10) LiF.J.!StOn!, dark grey to purplish, weathers to 
dark buff, lenticular; contains plant remains; pass•• 
laterally into iron stained nodules and bluish-grey 
clay. 

(ll) "'pale, bluish-grey, clayey, finely laminated. 
grey-brown below; cont2.ir1s a thin co&l streak about 
.7 feet below the top. 

(12) 1-,im~Pl!.!., soft. earthy, veined with calcite, 
"boxwork", orange-buff. 

(13) Shale, greenish-grey, clayey; contains a few 
iron stained nodules in the upper part. 
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llllont li•etoa 

1.7 (14) li~~S~.Q!l!, blue-grey, dirty, weathers bu1"t with 
reddish areaai highly foaailiteroua; contain• abun-
dant, long, a ender Triticites. 

Harveyville ahale 

(15) §hal..!, blue-grey, clayey. 

(16) §_hale and aand§t.on,, blue-grey •bale interbedded 
with grey, micaceoue, sandy shale; contains a thin 
grey to buff, tine grained sandstone about a toot 
above the base which overlies a thin coaly atreak. 

Top of Reading limestone. 

~GTI01il 53 
Measured along north-south county road along the north-

western edge of sec. 19 and the southwestern edge or sec. 
18, T. 31 s., R. 10 E., Elk county, Kansas. 

Elmont limestone 

5.1 (1) 1,!!n~~tone, grey to bluish-grey, weatherai•,dark 
grey, thfnbedded, slightly cross-bedded,crinoidal. 

2.0 

Harveyville shale 

(2} Shale, grey, clayey, finely bedded; cont,aina algal 
noduTesin lower part. 

(3) Shale, red ar.d green, clayey. 

6.1+ (4) ShaJ.£, greenish-grey, mostly covered. 

ReadiLg limestone 

2.5 {5) Li::1estone., dark blue, dense, hard, weathers dark 
grey to buff, vertically jointed, brittle; contains 
abundaut Triticite~. -·---·----

0. 5 ( 6) .fil!c!1.!, . buf'.f. 

1.7 (?) Limestone, irregular bedded, burr to yellowish, 
alga'!, foasTiiferous. 

Auburn shale 

5.0 (8) .§h~.~.!, brown to grey, silty and micaceoua below; 
upper part fossiliferous. 
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).8 (9) §hale, grey, micaceous. 

2).0 (10) =triton•• and s_b~•.I• thia inten-al ia only 
partia y exposed and eonaiate ot tJun, blue-grey, 
pelecypod bearing limestones and blue eiltatonea 
1nterbedcl.ed with abalea. 

Wakaruaa limestone 

(ll) l,i•sn•• dark grey to bluiah, aaaaiYe but ir-
repl.ar ed above, thin bed.4ed below, weathers 
to crey-butf'; contains algae, tuaul1nida, and other 
toaaila. 

~EpTIOM 54 
Keaanared in road ditch along eaat-weat county road 

along the aoutbeaatern edge of aec. U., T. )l s., .a. 9 I., 
Ilk COUAty, la.neaa. 

Dover liaeatone 

1.9 (l) ltia,1to!!, blue-grey, weathers yellowiah-grey, 
thin irngu r beddecl below to ratller aaaaive above, 
algal; highly rossillferoua in the lower part,. 

10.; 

o.s 

2.6 

o.6 

(2) §bali! brown-grey above to bluish-grey below, 
clayey; ghly toaailiferous ~bout three feet above 
the baae. 

()) g~•••Y9Pf• one massive bed, dirty, dark grey, 
weat ere but to dark grey; containa abundant, ,Q_\tono1ia 
and elender 1rit1c1t•J• 
(4) a.A!:11, grey, clayey; with atreake of brown and 
blue. 

(S) .1&1.M•tOJJ:e, dark blue to grey, weathera bright 
orange, maaalve but usually breaka down into two or 
three beda, highly toaailiteroua. 

Willard-Langdon ahale 

(6) §halt, brcwn, toaa1l1ferous. 

(7) J,imeet.one, grey, thin bedded; conta1u large 
l•oaplril•.t and Jlyalina. 

0.5 (8) fhai,e, grey; with occasional brown etrealta; 
!b:!l 11! common. 
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O.) (9) .£!!!• 
o.; (10) Un4ercla1. bluish-grey, iron atained. 
4,.6 (ll) ~. greenieh-grey, blocky to finely luinated; 

oon1.&liie'jellow streaks. 

llaont limestone 
).7 (12) 1tt•,!2B!, grey to bluiah, thin bedded, islabby, 

alight. y cross-bedded, highly toaa1liferou.a, crinoidal. 

H£T19N. ~2 
Jleaaured in the NB! sec. 9 and along the north-aouth 

county road along the southeastern edge or sec. 4, T. )0 s., 
R. 9 E., Elk county, lanaas. 

Foraker limestone 
Americus limeatone meaber 

1.4, (l) ,&imNto!J.!, bluiah-grey, massive, weathers light 
grey, luaulinida and other fossils co1U10n. 

6.0 

( 2~, anale, covered. 

(3) Lm,ton•, dark blue, -•~ive above, liaonite 
at,ain ; with amali tan and blue pebbles co1111110n 1~ 
the lower part; fossiliferous. 

Hamlin ahale 

Oaka ahale meaber 
(J,.) ebal,t, brown above to grey- yellow below, almost 
'blac at the baae, algal near the top; with many 
small foaila in a bard, calcareous plate at the base. 

Houchen Creek limestone member 

2.4 (5) Lf••atone, thin bedded, very abaly, ailty, buff 
to ye7.owiah, calcite veina coauaon, •boxwort•. 

Stine abale member 
6.) (6) §h!lt, grey to greenish, finely bedded, streaked 

with orange and yellow. 
19.0 (7) ti4.le, purple, redcliah, green and yellow; with 

a ye ow, noclllar ailtatone Just above the middle. 
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4.S (8) lhale, yellow to orange, platy. 

5.5 (9) lgale, greenish-grey, blocky, clayey. 

Five Point limestone 

1.9 (10) Lim.estOJl!, massive, grey-brown, yellow to orange 
weathering, tuau.linid.a very abundant. 

Weat Branch shale 

24,.0 (11) §halt, green to yellowish, grey waatherin1 above 
to c1ark grey and bluish below; contains a thin coal 
14 feet below the top. 

).0 (12) Li•••re•, buff to yellowish, weathers yellow-
brown; wit numerous calcite veins. 

10.9 (13) ,lhale, light grey~ greeniah, llicaceoua 1 ailty, 
tinelyli'idded above to dark grey below; contuna a 
thin, dark grey nodular limestone about two feet above 
the base. 

Falls City.· limestone 

).2 (14) 1,1m,11ton!, dark bluiab-grey, dirty, weather• to 
yellow-orange, nodular above to maasi ve below, aparingly 
toaailiterous. 

Bawxby shale 

6.4, (15) §...hal!, dark grey above to purple, green, and 
yellow be ow; with a thin, bluish-grey, nodular, algal 
limestone Just above the middle. 

Aapinwall limestone 

10.8 (16) Li~••~P!., upper part thin bedded, brown, light 
yellow weathering; lower part conaiata or alternating 
beds or grey to butt shales and thin, blue, foaaili-
feroua limea~nea. 

11.0 
Towle aha.le 

(17) §°4+.t, dark grey above t.o yellow-brown below, 
algal; iscolored zone about two feet above the base. 

Brownville limestone 

1.7 (li) 11•eaton,, grey, dense, massive above, weathers 
grey to yellow-brown, ruaulinda and other roaaila 
common. 



294, 

Pony Creek shale 

17.5 (19) Jhlli, grey and brown abow• to blue-green and 
yellow below; with a thin coal 8.8 teet below the top. 

Caneyville l1m .. tone 
Orayhorae lim.eatone member 

1.5 (20) ~imeston~, thin bedded, platy to alabby, alightlJ 
crosa-oedded, dark gray, weathera to light grey and 
butt, pelecypods common. 

The interval from the base of the Grayhor•• liaeatona 
to tbe top of the Nebraska City limestone is approximately 
25 feet thick. 

lebraaka City limestone member 

0.9 (21) l,imeatone, one massive bed, dark bluiah-grey, 
weathers yellowish; tuaulinda and razor clams are the 
moat common roaails. 

11.0 

French Creek shale 

(22) §bal!, yellow-grey, aicaceoua, silty, streaked 
with orange. 

(2)) jand.atone, d.ark grey t.o yellowish-brown, limonite 
stained, micaceoua, f"ine grained, maaaive below to 
'thin bedded above, croaa-bedded below; abarp contact 
with shale below suggests channeling. 

11.~ (24) Shale, bluish-black, micaceoua, Yery finely 
bedded, hard; with orange streaks along bedding planes. 

Jia Creek limeaton• 

0.8 ( 25) .k!!!••t2!l.!, one maasi ve bed, dark blue, dirty, 
weathers grey to purplish, toaailiteroua • 

.§ECTIQN_2.2 

Measured along US Highway 160 about one-fourth mile 
weat or Santa-Fe Railroad croeaing, IWt aec. l), T. 31 s., a. 8 I., Elk county, Kansaa. 

Brownville liaeaoone 
2.0 (l) Limestone, very massive bed, light grey, weathers 

to a cream yellow, highly 1fossili.feroua; with large 
crinoid at•••• ~bon~t•I• and triticit•t common. 
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Pony Creek shale 
4.2 (2) §hale, greenish-grey, finely laminated; contain• 

yellow atreaka. 
0. S ( 3) ~illeatone, yellow, algal, wea tbere to cr..,.~--y•llow • 

).O ( ... ) §bale, green to grey, clayey. 

§ECTIOH 51 
Measured at eastern edge of atock pond 0.3 miles north 

and. O.l mile eaat or Santa Fe Railroad croaaing over US 
Highway 160, SW! sec. 12, T. 31 s., R. S 1., Elk county, 
lanaaa. 

Caneyville limestone 

(l) L1meato1e, dark grey, weathers to yellow and rust 
brown, tosa liferous, two thin beds, 7r1tic1tea common. 
(2) §halt,, greenish-grey above to brown below, clayey. 

1.0 (3) Limeistone, dark blue, weathers butt: three thin, 
irreiuiar beds; highly tossiliteroW!I. 

1.6 

(4) Shale,. dark grey, micaceoua, irr,gularly ia.inatad; 
contains a few calcareous nodu.lea, M7!lina. common. 
( 5) A,ime!._t1ge, dense, dark blue, weathers to grey-
butt, lent cular; contains some yellow siltstone peb-
bles in lower part; passes laterally into abalea and 
ailatonea. 

(6) ~ha~, dark grey to bluiab, sandy, llicaceoua, 
fine y added; cont.aina some woody streaks and bard 
silt.atone nodules • 

.§ECTION 2f 
Jleaeured in ditch of US Highway 160 in lili'aeo. 13, 

T. )ls., R. 8 B., Elk county, Kanaaa. 

Ca.neyvil1.e limestone 

23.0 (1) §.b!!!, grey, buff, and yellow, micaceoua, ailty 
to sandy, finely laminated; highly Join.ted in tb8 upper 
part. 
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Rebraaka City limeetone member 

(2) lt,imeitone, 'bluish-grey, hard, dense, weathers 
butt wit purplish splotches, foaailiferoua; with 
fuaulinida and AviculoI?il.Yl:!! common. 

SECTION 5!l 
Jlaasured just west of the bridge across Caney Creeki 

RWt aec. lS, T. 31 S., R. , 9 E., Ilk county, Ka.naaa. 

Caneyville limestone 

Nebraska City limestone member 

1.2 (1) Limea:tone, dark grey to brownish, three beda, 
weathers to yellow-brown, fuaulinida cown. 

French Creek shale 

).8 (2) Shale, grey to greenish, slightly micaceoua, 
clayey. 

4.0 (J) Sbal~, light yellow to buff, silty, finely 
laminated, micaceous. 

16.0 

(~) §andstone, massive to fine bedded, fine grained, 
mieaceoue, dark grey, dirt.y';, slightly croaa-bedded 
in the middle; base is aharp and repreeents chann~ling. 

(5) !~l~, tan and bluish-green above to bluish-black, 
fiss e, and grey below, micaceous and sandy. 

Jim Creek limestone 

1.0 (6) .&!!!_estone, bluish-grey, bard, weathers to brown 
with pzrrplieh ting•; fuaulinida, MY!lina, and other 
fossils common. 

Friedrich shale 

0.6 (7) §hale, grey to brown; Crurithl:rJ:A common. 
o.6 (8) ,P.oa,l:. 

SECTION 60 
Measured just below the San1;a Fe Railroad bridge across 

Caney Creek, SEt sec. 18, T. Jl s., R. 9 E., Elk county, 
lanaaa. 
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Dover li:~,estone 

(l) Lim§tf~2n~, dark blue, earthy, weathers dark grey, 
one liecl; contains slender Trit1e1tg and Qtto1oai!• 
(2) .:l~t•• brownish clay above to dark-grey and bluish 
clay be ow, streaked with orange. 

0.9 ()) Limestone, one massive becl, blue, weathers to 
buff, highlyfossiliferoua. 

Willard-Langdon shale 

.3. 6 ( 4,) .§!l!!!.!, grey, clayey above to calcareous below; 
upper part fossiliferous. 

0.2 { 5) Qoa_!. 

~ECTIOI §! 
Measured Juat west or the bridge acroaa the Ilk River 

in north-center aec. 8, T. )0 s., R. 10 1., Elk county, 
lanaaa. 

Happy Hollow limestone 

10.8 (1) Limestone, buff to grey, mottled, massive below 
to thin, irregular bedded above; highly algal in 
upper·part; robust ,triticit•J and Caagia oown. 

~QllON~ 

Measured along north-south county road in the extreme 
eoutawestern corner or sec. 15, T. 31 s., R. 10 E., Ilk 
county, Kanaaa. 

Boward limestone 

Utopia lirnestone member 

(l) Limeatone, thin, irregular beds ot dense, dark 
grey, hard, dirty grey weathering; lower two or three 
beda are separated by grey shales; sparingly toaaili-
ferous. 

Winseler shale member 

o.s (2) §bale, grey; poorly upoeed. 
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Church li,ues'tone member 

1.8 (3) Limest,sm~, two massive beds, dark blue, bard, 
dense, weathers burr, fossiliferous; l,riticite, rare. 

Aarde shale member 
1.s (4) Shale, blue-grey, clayey, roasiliteroue. 

0.7 (5) Limestone, blue-grey; contains Cbonetea. 
O.) (6) §ha~!• gre~ clayey. 

0.2 (7) ~-

.3.0 (8) §hal,!, upper few inches are a waa~, blue-grey 
underclay; lower part grey, mottled clay; partially 
covered. 

Upper part of the Bachelor Creek limestone member • 

.§_ECTION Pl 
Keaeured along US High1tr-ay 160, center ot the north 

line of sec. 16, T. 31 s., R. 9 E., Elk county, lanaaa. 

o.6 

Dover limestone 

(1) .§h!!.!, grey, streaked with blu'- and yellow, 
clayey; middle part is fossiliferous. 

(2) ~1•etone, grey, weathers brown-grey, one bed; 
contains slender Triticitea and Ottono•~A• 

(3) .§bal,, grey below to brown above, streaked with 
blu.a-green end yellow, clayey. 

(4,) rip.~~t,one, massive, light blue, weathers buff 
to b uish, fossiliferous. 

~C'tl91 64 
Meaaured along county road in SE; sec. 6, T. )Os., 

R. 11 E., Elk county, Kansas. 

Topeka limestone 

Coal Creek member 



(l) ~!11;oP!• brown to grey, butt weatherine, 
irr• ar to wa-v~ bed.clecl; beda average about 6 
in thickneaa; brown ehale along bedding planes; 
highly toasillteroua. 

Holt-Jones Point shale 

(j) §hal.!• blue-grey, clayey; .l9ombOP9f& COIIIIOn. 
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inch•• 

(.'3) L1?:1tone aaale, aof't, arg1llaceoua, brown 
to biil~ lilili11osal1Iteroua, thin llaeetonea inter-
bedded with highly foaailiteroua grey ahal••• 
(It) Sbale, blue-grey, somewhat fiaale, highly tosaili-
teroua; wit-ha few thin, butt weathering limestone 
plat••· 

ll.O (5) J..~i,, coverecl. 
1.0 (6) Lille,t:ont• dark blue, dense, aingle bed, algal. 
2.0 (7) l!~••t.!P;f• irregular bedded., light grey, weather• 

butt, mottle, algal. 

3.0 (S) §hal~. yellow to grey, clayey, mostly covered. 

1.0 
Curson liuatone member? 

(9) l,imeftof•• grey, mottled, ueaiTe; contains 
large 1!2.•2 rifer and large TriNici~••• 

12.0 (lO) ~, covered. (Thia interval represents the 
Rartf~•eatone meaber of the Topeka liaeatoae 
and the Calhoun shale.) 
Deer Creek limestone 

Ervine Creek limestone member 
10.0 (ll) ~im•etone, blue-grey, coarsely crystalline, hard, 

weather• crey to white, irreplar to wa~ · bedded; 
minor uounts of yell0l>.2brown clay along to.• bedding 
planes: ~mnc.929r_! cown. 



.§BCTI05 6~ 
Composite section measured in sec. ll, T. 31 s., a. 

10 B., Blk county, Kansas. 

o.a 

).6 
1).6 

o.e 

Topeka lim.eatone 
Coal Creek limestone member 

(l) i,imilltone, dark grey, weathers to grey-bu£!, 
irregu to wavy beclcle,J, highly foasiliferoua. 
(2) §bal!, yellow-grey,calcareoua, eparingly roaail-
iferoua. 
(.3) LimtlliP:I, blue-grey, mottled, thin, iraegular 
bede, weat era to rich yellow, Yery tosaillferoua. 

Hol't shale member 
(I+) Shale, grey-yellow, clayey, highly toaailiteroua. 
( 5) .BMl.t, grey to bluish; with occasional thin, 
ooquliioicl limeatcm.e plates; all very highly toaeill-
f'eroua. 

(6) Lill~•~onf, dirty, grey to greenish, thin, irregular 
plates, weat era brown, sparingly toaailiteroua. 
(7) !P!!, green to grey, clayey. 

Du Bois limestone member? 
(8) Limeatou, dark blue, dense, hard, Yertically 
jointed; coatains Liyul, and nwneroua oatracoda. 

Sheldon limestone member? 
2.9 (9) J,iueton1, irregular bedded, weathers mottled, 

grey to brown; separated from aboye bed of Li!JOl~ 
limestone by a very thin brown abale. 
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~,CTIOI 66 
Measured along eaat-weat county road in the center ot 

the aouth line or aec. 2, T. 31 s., a. 10 E., Elk county, 
lanaaa. 

Topeka limestone 
Du Boie limeatone member? 

( 1) kY!...~, dark grey, dirty, weather• grey with 
a cream yiirow cruat, hard, maaaive, Tertically 
jointed; tenda to split into tbrae beda upon weather-
ing; contains J.,ingula, oatracods, and small gastropods. 

Turner Creek shale member? 
0.4 (2) ~hale, blue-grey, clayey. 

Shelclon lilleatone member? 

(J) J.,imeetoi•• grey-butt, mottled, weathers cream yel-
low, three rregular beds, somewhat nodular, toasili-
ferous in lower part • 

Jon•• Point ehale member? 
2.6 (4) ~hal,!, buff to grey, calcareous; partially covered. 

Curson limestone member 
1.1 (5) Limestone, massiTe, dark blue to grey, weathers 

dark grey, very tosailiteroue; contains large 
I£_~ ti C 1t88 • 

Hartford limestone m•ber 

4.1 (6) Lime,tone ~shale, butt to grey, lllicacaoua, 
mottled, very ~Y, lenticular; interbedded with 
sandy shale. 

Calhoun shale 
1.4 (7) Shale, grey, clayey to silty, untoaailiteroua. 

Top ot Deer Creek limestone. 
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)02 

:iECTION 67 
Measured along creek bank Juat south or bridge about 

one-fourth mile west or lanaaa Highway 99, ht sec. 27, 
T. 31 s., R. 10 &., Elk county, lane••• 

Topeka limestone 
Holt shale member? 

2.7 (l) Limeatoge and shale, thin, brown to bu.ff, tuaulinid 
bearrng limestones interb·edded with gre7, roaailiferoua 
ahale • 

.3 .5 ( 2) ,S,,bJl:l!, blue-grey; contain• a tew very thin cal-
careous plates; highly toasiliferoua. 

l. 7 ( .3) ~hai..!, blue-grey, clayey, foaailiteroua. 
1.3 (4) !bale, blue-grey above to bluiah-blaok below; 

conti'Iiiacalcareoua plates near top and a woody to coaly 
streak at the bottom. 

1.0 
Du Bois limestone member? 

(5) Li••tfOAI• blue, dense, vertically jointed, 
weatneranto thin slabs; contains L1nplf and oatracoda. 

~BCJIOR"M 
Measured along US Highway 160 from top or hill down 

~oward the Sant.a Fe Railroad crossing, west-center sec. 13, 
T. 31 s., R. d 1., Elk county, lanaaa. 

Foraker limestone. 
Hughes Creek shale member 

I 

;.2 (l) ~ime,toJl..!L~,g-~~,,!.Q, interbedded blue and grey 
chert and blue, dense, light grey weathering limestone; 
abundant fuaulinida. 

;.o (2) Covered. 

()) ,&imeiston• and shale, light brown to grey, coquinoid 
limeatonea interbedded with brown abalea; toaailiteroua 
throughout. 
(4,) §.bale, brown to burr, calcareous, finely bedded. 
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2.2 (5) J,igaton, light, blue to &NY, tbin bedded, highly 
cherty; bot.h i1aestone and chert, nodules an foaeill-
feroua. 

2.0 

1.0 

(6) ~im•t!£9•• one maaaive bed, blue-grey, denee; 
contains unclant, fuaulinda. 

(7) !lull,!. yellow to brown, calcareous; contains 
abun ant ruaulinida. 

(S) lA~gt,one, blue, bard, weathers yellowish-grey, 
smalrblue c erb nodulea, abundant fuaulinida. 

(9) ,lbal,t. grey to yellowish; contain• a few thin 
limestone stringers; highly fosailiteroua. 

(10) ~i•'9Jtone anj ~, two thin, grey to bluish, 
hard, enae, butt weiiliering lilleatonea separated by 
a tbin, grey-brown shale; sparingly foaailiferoua. 

(ll) ~!.!, bluiah to blue-black, finely bedded, 
platy; witJl several blue, nodular, limestone at.ringers; 
brachiopoda coJ1110n. 

Americus li.Dleatone member 
).6 (12) J,&m,atone, grey-blue, denae, weathers butt to 

dark grey, ai!ty below, foaailiferoua. 

( lJ) ,Lhal! • dark blue to al.moat black, appears almost 
coaly, weathers light blue; contains a few thin 
limestone stringers. · 

(14) L1~•~.l:2H, bluish-grey, masaive below, irregular, 
thin b9ddJabove; contain• many amall pebbles in the 
lower part; roaailiferoua. 

Hamlin ahale 

Oaks ahal• member 
2.7 (15) ~yle, grey to yellowish. 

Houchen Creek limestone member 

0.6 (16) Lill!Jtone, dark grey, weathers white to bu.tr; 
with network of calcite veins; "boxwork•. 

Stine shale member 
9.0 (17) Covered. 



(14) ew•~'!f• white to grey, irregularly bedded; 
inter ed w tb grey shale. 

1.0 {19) .§ha;L.!, purple, green and grey, clayey. 

1~0 (20) ll,_~tatope, dirty, dark grey, veined with calcite, 
"boxwort•. 

s.o (21) §hale, varicolored, clayey. 
1.7 (22) ~imeatont, yellow, weathers brownish, veined 

with calcite, "'oxwork". 
).) (2.3) Shalf• green; clayey shale above to platy, 

yellow,• lty shale below. 
4.4 (24) §hale, trey to greenish, clayey. 

Five Point limestone 

l~Of (25) Limeanm, one maaaive bed, dark grey, weathers 
to grey-buf', fossiliteroua; fuaulinfda eoDUROn. 
West Branch shale 

).0 (26) Covered. 

12.5 (27) ~hale, creenish-blue ~bo"Nt to grey below; micace-
ous in part; contains a very thin coaly streak, about 
S.O feet, below the top. 

2.0 (28) Covered. 

Falls City limestone 

1.a (29) l!imestgn.f, grey to yellowiah, vuggy, weathers 
lightbrown: some calcite veins present. 

Hawxby shale 

).0 (30) §ayeton1, greeniah-grey, micaceoua, maaiive, 
liaonite stains com110n. 

5.0 (31) §hal~, grey below to p-eeniah and sandy above, 
atreaied with orange, ldcaceoua. 
Aspinwall lilleatone 

0.7 (32) ~ipaton~. grey, dirty, alabby, weathers to 
butt-grey, roea111terou.a. 

o.6 (3)) ~l~. grey. 
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0.8 (Jlt.) !4.nteel.9.nL, one maeeive bed, dark brown to cho-
colate, weathers to cream yellow, brachiopoda co11110n. 

21.0 

Towle shale 

(35) ~. dark grey to greeniah, clayey; al.moat all 
covered. 
Top of the Brownville limestone. 

SECTION 62 
Measured along US Highway 160 at the junction or the 

ola. and new route a, eaat-center· eee. lit, T. 3 l S. , R. 8 I. , 
g1k county, tanaae. 

6.0 

Red Eagle limestone 
Glen.rocik limestone member 

(l) ~Jto,•, irregularr bedded, bluish-grey to butt, 
weathers ye lowish grey to white, thin bedded; roaail-
iferoua 1n the lower part. Thia exposure apreaenta 
only the lower part, or the Glenrock li•atone. 

Johnson shale 

;.8 (2) riJle§j;og.e and abale, thin, blue, denee, nodular, 
toss lil'erous limestones interbedded with brown, grey, 
and. blue toaailiteroua ahalea. 

1.9 ()) ,Lime,1:t-on,1, yellow, algal, sort, silty, many cal-
cite veins; boxwork"• 

a.o 
(4) ~ha~ grey to yellow, clayey; contain• many 
white a 1 bodies in the upper part. 

(5) Shal.!, covered. 
Foraker limestone 

Long Creak limestone member 

small 

0.9 (6) l,imet~ll, dense, heavy, grey to tan, weat.bera 
white to yel1:ow, algal; contains a few -11 pebbles 
in lower part. 



I 
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SECTIQN.1Q 
Measured along US Highway 160, just west or the Elk 

county line in SBt sec. 16, T. 31 s., R. 8 E., Cowley county, 
lanaaa. 

Crouse limestone 
s.6 (1) Li~eetont, thin, irregular bedded.; lower p,r t 

nodular; Qttono•&! colUllOn; slightly cherty above. 

Easly Creek ahale 

1).) (2) !hal..!, brownish above to red below; small white 
alga knobs common in the upper part or the red por-
tion. 

43.0 (3) Covered interval. 

Beattie limestone 

Florena shale member 

ll.l (I+) Shale, brown above to grey below, calcareous, 
veryMghly toaailiferoua; contains several thin, 
nodular limestones in the upper part. 

Cottonwood limestone member 

6.0 (S) .L!meatone_!p..d ahale, thin, bluish, nodular, 
foea1llteroua limestones interbedded with grey, cal-
careous shale. 

Eskridge shale 

7.4 (6) ~!!, clayey, grey to brownish above to red 
below; contains small, white algal bodies. 

1.0 (7) Limestone, dense, grey to bluish, hard, fine 
grained, a1jal. 

11.9 (8) §..~J•, red, clayey; aoatl:, covered. 
Grenola limestone 

Reva limestone member 
15.0 (9) Li~•IHH, aaaaive above to thin bedded below; 

f.,raa5pa.4tj'IM and other tuaulin14a comon; light 
grey, weathers grey to bu.ft; not well expoaed. 

13.0 (10) Covered. 

\ 
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Sallyarda limestone m•b•r 
(11) Liaes~Q!'.!, dense, bluish-grey, maaaive, weathers 
to blue-grey splotched with yellow. 

Roca shale 

u..• (12) .§Nll.~, grey to brownish above to red. below, 
clayey. 

Top of Red Ragle limestone. 

_8gTJOH 7..'l: 
Measured along the Santa Je,.,Railroad in sec. 4,, T. Jl s., R. 8 i., Cowley county and sec. 3, T. )ls., R. 8 B., 

Ilk county, Kanaaa. 

1.8 

2.0 

14,.0 

Beattie limestone 

Morrill limestone member 

(l)itimestoat. light bu.ft, thin, irregular bedded, 
cha y, w•thera to light grey and white. 

(2) LiaeatLn,. one aaaaive bed, light butt to bluish, 
weathers w lte to grey, pitted, cherty, sparingly 
toaailiferoua. 

(J) !,iae1tonc• thin, buff, irregular to nodular lime-
stones inter added with butt, calcareous shales; 
echinoid apinea and Schpageripa common. 

Floren.a shale member 

(4,) Shft• grey to butt, highly i>aailiteroua; contains 
aevera thin, nodular liuatonea in the upper part. 

Cottonwood limestone member 

4,.8 (5) Lime1tone and shale, blue, dense, thin, alabby 
limeitoiea 1nterbedded with blue-grey and butt 
shales; highly toesiliteroua. 

lakridge shale 
8.0 (6) Sbals, grey above to red below, clayey. 

1.2 (7) Limeetgne, dense, heavy, purple to greenish, algal; 
contains a few pelecypoda; resist.ant. 
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7.6 (S) .§halt• red to purple above t,o greeniah below, 
clayey, algal. 

0.5 (9) LHt.eatone, dense, greenish-grey, weathers light 
yellow to grey, algal. 

2.9 (10) §hal9 1 greenish-grey and red, algal. 

Grenola limestone 
Neva limestone member 

1.7 (11) Limemn•, 111.saive, light grey, weathers dark 
grey, loasi i1eroua. 
(12) Limeatoy, nodular, thin bedded, fossiliferous; 
1nter6edded with grey, calcareous, fossiliferous shale. 

1.4 (13) ri•eatQ!l!, light gr•y, u.saive; contains large 
/ __ fuaul nida. 

/ 3.3, (U.) Limestone, thin bedded, grey, weathers grey-
butf, foasilileroua. 

6.4 (15) Lime1topt light buff to grey, massive to thin 
bedded, eomew t irregular, weather• buff, ruaulinidll 
coanon. 

;.4 (16.) hi••1tone and tbalt. interbedded grey to butt, 
nodltar liustonea and grey abalea; tuaulinide common. 

i7 
::1 ~, · , Salem Point shale member 

5.1 (17) Shale, grey above to brown below; contain& a 
persistent yellow-brown "boxwork• limestone in the 
middle; fossiliferous. 

2 .a,. ( 18) leim•t"-"D••'.lan~ ahal,., interbedded; platy, burr, 
/ silty, thin, pelecypod bearing limeatonea and grey 

/ ·· shales. /1 
Burr limestone member 

(19) kimeatone, two very massive beda of dark grey, 
dark weathering limeatonee separated by a thin grey 
shale; ostracode and small gastropods common in upper 
part of upper bed. 

Legion shale member 

5.0 (20) Sha~~. grey to buff, finely bedded; with a few 
thin llaeatone atringera; sparingly roaailiferoua. 
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Sallyards li.:nestone member 

(31) Liru,fltone, dark grey, platy to irregular bedded, 
coarse!y crystalline; pelecypods colllllOn. 

Roca shale 

U,.7 (22) §haJ.e, clayey, red; with nuuroua algal knobs in 
the upper part: top grey; baae green. 

Red Eagle limestone 

Howe limestone member 

2.5 (23) Limeatone, buff, chalky appearance, sugary, 
massive bedded; contains many small toraminifera and 
gastropods; sort. 

Glenrock limestone member 

16.6 (24) Limestone, grey, coarsely crystalline, weathers 
grey to butt, massive to thin, irregular bedded; lower 
part aomewbat nodular; jointed. 

SECTION 72 
Measured along east-west county road in the center or 

sec. 14, T. 29 s., R. SE., Ilk county, Kanaaa. 

6.0 
Wreford limeatone 

(l) ~imegtone, grey, fine grained, brittle, thin 
irregular bedded, cherty; interbedded with thin beds 
of chert; sparingly rosailiferoua. 

)d.O ' ( 2) Covered. 

Funston limestone 

(3) S~l~, grey to bu£!, roaailiteroua; interbedded 
with t in, nodular, grey lime st one•. 

(4) ~i•eftone, grey to light blue, maaeiYe above, 
porous; ower part darker blue and thin bedded; parts 
are almost coquina or small gastropods and pelecypoda. 

Blue Rapids shale 

5.0 (5) Shale, brown above to green below, clayey. 
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6.5 (6) red., cla7e7, algal; contain• a thin, nodular, 
but~ none atrinc•r in upper part,. 

8.S (7) IDMI, bluiu-grey; with a thin, butt •oozwork" 
limestone and a greeniab-grey, silty liuaton in th• 
aicldle. 

I' 1rO., Crouse 11•atone 

8.8 (8!J:!•£1ft1• blue-grey, denee, •••1ve above to thin, 
no r • ow; lower part is more ahaly and contains 
nueroue apecillena ot Qytopo1&•• 
.&aaly Creek shale 

S.o (9) §bal,1, brown above to red below; emall alpl knobs 
COIIIIOn. 

Bader limestone 
Middleburg limestone member ---4.2 (10) Lt:ff\oPt,and pbalt, grey to greenish, dense, bard, 

light to wliite weathering limestones interbeclded 
with greenish-grey shales; pelecypoda 001UtOn in the 

¥ower pa~t.. 
Hooser abale 111.Ulber 

4.7 (ll) ~. butt to yellow, finely laminated; contains 
corneouiDrachiopoda. 

2.7 (12) Lg•••t;op.e, greeniah to blue-green above to blue, 
purer ilow, nodular, thin bedded, sparingly toaaili-
teroua; interbed.ded with butt shales. 

4.2 (l)) §halt, brown above to red and green below, clayey, 
algal. 

Eiaa liuatone member 

6 .:3 ( lJ+) L~••19Di !PJ fhal!. bluiah-grey, light grey, 
weather ng, p tt, , above to nodular below; 
1nterbed.decl with green and red shales; sparingly 
foseiliterous. 

4.5 (lS) .sh&l.t, light grey, tosaillteroua; interbadded 
with iiiin, blue liaestonea. 
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Stearns shale 

5.0 (16) §_bale, grey, clayey, fossiliferous. 

2.7 (17) Li•t1togl. dark grey to bluish, nodular, toaa111-
ferous; inter edded with grey and bluiah-&r•Y ahale. 

6.9 (18) Shale, grey to brown above to red below; algal 
in the lower part. 

Beattie li~eatone 

Morrill limestone member 

9.0 (19) Limestone, bluish-grey, weathers to grey-buff, 
more massive above, pitted, algal; echinoid apinea and 
§.Shwagerina c0U10n. 

Florena shale member 

9.1 (20) Shale, grey above to bluish below, highly fossil-
iferous. 

Cottonwood limestone member 

(21) Limestone and s_tu,tl9, thin, blue-grey, light grey 
weathering limestones interbedded with grey shale, 
foaailiferoua. 

Eskridge shale 

(22} .§hal~. grey to brown, clayey. 

(23) Lirn~to.!!!, greenish, denae, hard, massive, algal. 

SECTION 73 
Measured along county road trow the top of the high 

scarp eastward, S1¥t sec • .35, T. 28 s., R. 8 E., Elk county, 
lansae. 

Wretord limestone 

4.0 (l} Limestone, light grey, thin, irregular bedded, 
cherty; interbedded with thin beds oft.an and blue 
chert. 

7.0 (2) Limeatop1. light grey, butt weathering, nodular, 
very Irregular bedded; with occasional blue chert 
nodules; ebaly below; fossiliferous in the lower part. 
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Speiser shale 

(3) Shale, grey, calcareous; with several thin grey 
limestone plates in upper part; contains abundant 
large specimens 0£ Jterby~, Jureaania, and &omposile• 
(4) §.hale, red to brown above to red, green and white 
balowfalgal. 

Funston lilleatone 

2. l (5) l.imestont. green to grey, hard, weathers to white 
and but/; massive above to more finely bedded, blue, 
and purer below. 

2.5 
2.8 

(6) §!lale, red to purple, clayey, algal. 

(7) J.:.imeston1. grey-green, dense, weat.hera buff; 
interbedded with thin shales; pelecypoda common. 

(8) ~~mestone and st\!lg, thin, nodular, butt limestones 
interbedded with buff to grey shale. 

1,2 (9) Shale, buff. 

1.4 (10) 1._~estone, blue, thin bedded, dense, weathers 
/ dark grey to buff, sparingly fossiliferous. 

----- ( I 

~ECTION 7,4 
Measured along county road weat or the bridge over the 

ilk liver in SWi sec. 31, T. 28 s., R. 9 E., Elk county, 
lansaa. 

Foraker limestone 

Hughes Creek shale member 

Upper part 0£ member not exposed. 

6.a (1) Shale, grey ~o brown; mostly covered. 

Americus limestone member 

1.6 (2) ~imestgne, blue, massive, weathers grey, cherty; 
contains many fuaulinida. 

4.4 (3) ~hal!, bluish to brown above to yellow below; 
calcareous plates in lower part. 
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1.4 (4) 1t._imestone, bluish-grey; two massive beds; lower 
bed more impure with dense, grey pebbles; upper bed 
contains numerous fusulinds. 

Hamlin shale 

Oaks •ha.le member 
6.9 ( 5) Shal!, light brown above to yellow and blue grey 

below; contains a white to yellowiah, algal, denae, 
nodular limestone about 1.5 feet below the top. 

0.6 (6) l:4me,1tone, hard, dark grey, weathers grey to white. 

0.5 (7) ~1~, grey to greenish-yellow, platy. 

Houchen Creek limest.one member 

(S) bi~esyone, massive, shaly, soft, buff to orange, 
calcite veina, "box.work•. 

~Q!JQR 22 
Measured in road cut along US Highway 166, about four 

ailee south and one-half mile west of Dexter, Cowley county, 
lansaa. 

0.3 

Wreford limestone 

Only the lower part of the formation is exposed. 

(1) massive, irregular bed; grey to tan, 
weathers grey to red; contains a few fossils. 

(2) jha!.!, white to grey, algal. 

(3) ~imeeton1, massive, white to grey, weathers light 
grey; contains abundant grey chert nodules; sparingly 
tossiliferous. 

(4) Shale, buff to grey, platy, calcareoue. 

(5} b,_imeatone, ma.saive, t~nda to split into three beds, 
light grey, weathers grey; contains a few large 
brachiopods. 

Speiser shale 

(6) ,L_imestone and shale, thin, nodular, blue-grey 
liaieatonea I~t•rbedded with brown and grey abale; 
large j)erbJa, Ayiculopinna, §•J?!eiaY&linf. and !{ureeania 
are cOJ1110n. 



( 7) Sh~!!, buff to greenish-grey in the upper few 
feet to red below; micaceoua and aandy with a few 
lenticular sandstones in the middle; clayey below. 

(8) ~1me1£9ne, very thin, platy, dense, greeniab-
grey; interbedded with light grey, algal aha.le. 

~ECTiON 72 
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Measured along private ranch road in NWl sec. 27, T. 2g s., a. B s., Elk county, Kansas. 

Wreford limestone 

Only the lower part of the formation ia exposed. 

7.0 (l) lJ.!!!!.•t.2P...1, light grey, thin bedded, cherty; inter-
bedded with ma~sive, blue, tan weathering,_bedded 
chert; poorly exposed. 

Speiser shale 

(2) ~~ale, grey to light grey; with several thin, 
silty,ouff limestones in the upper part; 1}erbY.!, 
Juresania,Composit!l, and §~ptimya~in! common in upper 
part. 

Funston limestone 

4,.1 (4) lfim~atone, thin, platy bedded, grey to white, 
dense; more ~assive below. 

5.5 (5) Shale, grey; with two red zon•• in the middle. 

2.4 (6) Limestone, blue-green, aigal, mottled, dense. 

Blue Rapids shale 

2.3 (7) Shale, covered. 

0.9 (8) LimastQ!!§., massive, mottled, silty; contains a 
few chert nodules. 

3.7 (9) ~h!le, blue-grey, clayey; Jureaania common. 

0.5 (10) Limestone, like bed a but without chert. 

4.6 (ll) .§..~, light grey; contains numerous hard, 
calcareoua plates. 

" 
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4.i (12) Limestone, dense, blue-grey, maasi~·e, weathers to 
thin platee; not well exposed. 

S. 5 ( 13) .§!_la le, brown to grey, algal; partially covered. 

Top of the Crouse limestone. 

Kea.sured along Xansas Highway 9~J about l) miles west 
of the junctions of Kansas Highways '10 and 99, Greenwood 
county, Kansas. 

ned Eagle liraeatone 

Glenrock limestone member 

Only the lqwer part of tbe ••ber ia exposed. 

2.0 (l} 1._imfJtone, light grey to buff, upper part more 
i,'Jl&asive; echinoid spines and tuaulinida are common. 

0.5 (2) Shale, grey, algal. 

0.9 (3) Limes:tgn~, buff, silty, soft. 

22.0 

Johnson shale 
(4) ~i.1?1§., brown to grey, lower part dark grey, spar-
ingly osailiferous; partially coYered. 

Foraker limestone 

Long Creek limestone member 

1.5 (5) ~i™~™• impure, mottled, grey-brown, weathers 
buff, irregular to crinkly bedded. 

l.7 (6) Shale, brown above to dark grey, platy below. 

l.2 ('l) ~imestone, massive, dark grey to bluish; veneer 
of 2§~&..i~; fusulinkis common. 

6.0 
Hughes Creek shale member, 

(8) ~ha~, grey, clayey to platy, foasiliferoua; 
tu~.u i s often occurring in odd-shaped, rod-like 
coreretionary bodies. 
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(9) ~stone, light grey, very massive bedded; chert 
nodules common throughout; tosailiferous, with 
.fusulirtie being especially abundant in the lower part. 

(10) ~J.J!, brown above to dark grey, calcar&Qua 
below~hly roaeiliferous; three or four thin, 
fossiliferous, calcareous platea in the middle. 

(11) .!4.me~tone, dense, massive, blue-,rey, sparingly 
cberty, losalliferous. 

(12} .fill..!!!, blue to grey, clayey, abundant bryosoana. 

( 13) lt!m.!•~, grey, masai ve, fossiliferous; middle 
part almost a solid bed of blue chert. 
(14} Shale, buff to brown; slender tuaulinida collllOn. 

(lj} hiaeatope, massive, grey; blue chert nodules 
and fuauiinids common. 

(16) ~~:!l2, blue-grey, clayey; lower part calcareous. 

Americus limestone member 

(17) Llmest.QD.!, blue-grey; contains a bed of blue chert 
in the middle; brachiopods common above; ruaulinida 
common below. 

0.4 (18) .§!!al!, brown, clayey. 

2.0 ( 19) J:im~.aton.s., wassi ve, bluergrey, abundant small 
chert nodules throughout, fossiliferous. 

4.7 (20) SbeJ...!., brown, clayey above to bluish, bladed 
below. 

2.3 (21) ~im~s~, dark grey, jointed, sparingly fosail-
iferous; ,urface covered with calcite deposited from 
ground water. 

Hamlin shale 

Oaks shale member 

(22) Shale, light grey, clayey, blocky; with plant 
remains. 

( 23) Coal. --
(2~) §ha~t, grey to brown, clayey; contains a zone of 
calcite veina near the top which reaeable a "boxwork". 



o.8 (25) Lime.!~~,n!, burr, silty, sort, limonite spots 
common; calcite veins present. 

~CTIOI 7.8 
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Measured along lanaas Highway 96, about 15 mil•• west 
ot the junction of lansa~ Highways 96 and 99, Greenwood 
county, Kansas. 

Beattie limestone 

Morrill limestone member 

(1) ~~mes~9ne, upper pa~t nodular, greenish-grey; 
lower part dark grey;fosailiferoue throughout; small 
chert nodules common in the middle; echinoid spines 
and .fu:_bwager!~J! common. 

Florena shale member 

5.8 (2) ~h~lg, brown above to grey below, clayey, fossil-
iferous. 

- Cottonwood limestone member 
4-. 9 ( 3 / 1in1estone, dark grey to buff, weathers grey, thin 

bedded aboYe but massive below; some buff shale along 
the bedding planes; roaailiferous. 

Eskridge shale 

(4) Shale, grey to yellowish, clayey, algal. 

( 5J Li,aest.on_!, t..hree thin beds; dark grey, bard, 
dense, yellow stained, sparingly fossiliferous, grey 
to white weathering. 

(6) ..§ru.ili, greenish-grey in upper few feet to red 
below, a gal. 

o.8 (7) Li!l!!stone, hard, grey-green, dense, heavy, algal. 

).2 (8) .fil'lale, grey-geeen, clayey; algal knobe common. 

O.J (9) li.~~~tone, same as bed?. 
5.1 (10) ~half. grey-green above to green below, algal; 

contains two thin, hard, calcareous plates in the 
middle. 
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Grenola limestone 

Neva limestone member 

2.6 (11) Limestone, very massive, grey; dense and algal 
abova;lower part purer and sparingly fossiliferous; 
weathers dark grey. 

1.6 (12) ~imeetone, buff to yellOtf, silty, massive, 
weathers buff to white; echinoid spinee and plates 
common. 

l. 3 ( 13 ) ~eston_!, dark grey to greenish, irregular thin 
beds; very shaly in part; sparingly fossiliferoua. 

2.1 (14) Shale, grey to brown, clayey. 

2.2 (15) ~~~est..imj!, blue, massive; but breaks down into 
thin plates; soft; abundant .ta.raechwagerina. 

2.8 (16) Stg~le, dark grey, dirty; with occasional hard 
plates, very abundant fusulinida. 

(17) Limustone, three beds of grey to bµtf limestone 
Be!)arated bythin, butf shales; fu&ulirids very abun-
dant in lower bed. 

0.9 (18) Shale, grey, clayey; with abundant fuaulinida. 

2.7 (19) Lines_!ism~, dark grey, thin bedded, nodular; 
with many shale breaks; fusulinida very abundant. 

Salem Point sha.le member 

1.9 {20) Shale, grey-buff; badly covered. 

1.0 {21) Lime_stor~, buff, veined with calcite; "boxwork". 

2.6 (22) .§!lale, covered but contains aeveral thin pelecy-
pod bearing, limy plates in the middle. 

Burr limestone member 

,\~~{h~~!~i0~!n ":a;~• upi~~y ~~~}
1:~d 

middle massive bed contains abundant ostracoda, 
gastropods. and Osagia. 

silty; 
small 
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SICTJOI 29 
Jleaeured along lanaaa Highway 96, about 10.5 mil•• weat 

or the June tion of lanaaa Bigbwaya 96 and 99, Greenwood 
county, lanaaa. 

2.1 

Poraker lilleatone 
Aaeri cua limeatone ••ber 

(1) Lime1t~f• dark blue, denae, •asive; with abun-
dant-blue cert. nodules; vertically jointed.; fusulinida 
very com110n. 

(2) §balJ!, grey to brown, calcareous; tuaulin1da abun-
dant. 

2.4, (3) LH1:•1ton1. like bed l. 
l.O (4,) §balJh grey to brown, clayey. 

J.6 (5) §ba,1, black to grey, tiaale, streaked. 
1.2 (6) l,1•t•toe•• light grey to bluieh, so•ewbat lenti-

cular, weatera grey to butt, denae, slightly silty. 

(7) §ha~, very caloareoua, thin, platy, bard; con-
tains streaks ot pebble conglomerate; disc shaped 
algal bodiee are preaent,t in the upper part,. 

Hamlin ahale 
Oaks shale aember 

0.9 (8) ~. dark grey, weatbera grey to bluish, aoae--
what f'liil •• 

1.2 (9) ~••ton, light grey to al.moat white, very 
irre ar; concretionary in appearance. 
( 10) §hal,1, light grey, finely laminated; with bard 
plates. 

1.9 (11) L1JDe1ton~, light butf, silty, irregular base, 
iron 1tained, irregular bedded, calcite veins. 

2.) (12) Shalt, dark grey with black atreaka above: grey, 
platy and slightly veined with calcite below. 
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Houchen Creek limestone ••b•r 
(13) Lime1tone, massive, butt, weathera to rich cream 
yellow, soft, silty; extensive network ot calcite 
veins; "boxwork"• 

Stine shale member 
6 • .3 (14) @halt, greenish-grey, clayey; with occasional 

bard, green, micaoeoua pla'tea. 

7.4, (15) ~. greenish-blue 'to red, clayey; partially 
coverecr.--

s. o (16) §bal!, dark grey to black, finely bedded 1;0 tisale. 

2.4, (17) §balt, grey, blocky. 

SECTION .JQ 
. Keaeured juat east or the junction of lanaae Highways 

15 and. )It, north of. Dextei;-, Cowley county, ltansaa. 
. '" .. 

Wretord limestone 

3 • 9 ( 1) tia••to:,e. light. grey, sett, maaai ve in the middle, 
weat era 1 t grey to almost white; contains num.eroue 
grey and tan chert nodulea; sparingly foaa1liferoua. 

6.0 

o.a 

(2) ,lbalt, grey-brown, dirty, calcareous, platy. 

(3) gi••:t,ne, light brown to grey; very aaaaive bed 
wbic weat era to thin irregular platea; ailty; no 
chert. 

(I+) .slM!lJt, upper part tiasle \tlack to dark grey; lower 
part-.rlty, butt, calcareous. 

(5) Li!••s,ne, very massive, light grey, aott, algal, 
aparlngly oaaillteroua; with a thin blue chert 
bed just above the baae. 

(6) l_tiaeatonf, grey to brown, nodular, weathers to 
irregular th n plates; contains abundant blue chert 
nodules: with two thin beds or chert in the middle. 

(7) Cheflc, massive, blue; with irregular 'top. 

5.0 (8):. ~!l'l!•tone, maaaive, light brown to grey, sugary 
texti.u-e, abwid.ant blue chert nodules; lower few inches 
thin bedded and somewhat ebaly. 



-

.321 

(9) .LP:£tD•• blue, massive, weather• brown, a few 
chert n ea present; ahaly zone about l~toot aboTe 
the base. 
Speiser shale 

- 7.0 (lO)jimeatone and sh;al1, thin, blue llmeatonea inter-
bedd with blulifi-grey shale; ,Junpnia, Derbn- and 
pelecypoda coaunon. 

SECTION 8.1 

Keaaured at the junction of l.anaaa Highways 15 and 38, 
north of Dexter, Cowley county, lansaa. 

o.a 
1.0 

1.0 

1.2 

1.2 

1.8 

6.8 

11 •• 1 

1.8 

Barneston limestone 

Florence limestone ••ber 
(l) Li•atone, light grey to butt, sugary texture, 
weathers to dark grey; tan and grey chert ro dulaa 
abundant; numerous apecimena of f1eudo1chwageripa and 
1Jchwagerina present in the chert. 
(2) ~l!, grey, nodular, calcareous. 
(J) Lime,atone, light butt to grey, soft, weathers 
ahaly, foaeiliterous, small chert nod1µea present. 
Matfield shale 

(lt-) Shale, grey, calcareous. 

(5) ~imeetont- thin bedded, nodular, grey, toaaili-
teroua. 
(6) Shalt, grey, clayey, foaailiterous. 
(7) Limeatope, blue, dense; five thin beda, highly 
foaali!l'erous. 
( S) A...h!lt, dark blue to grey, blocky above to clayey 
below. 

(9) §bale, red, clayey, lower part coYered. 

(10) !4!!.!~tone, light green, dense, algal. 



Measured along north-south county roe• and along stream 
bed, Di•••• 27, t. 29 s., a. 9 B., Ilk county, lanaaa. 

o.a 

CaneTf'ille liMatone 
Orayborae limestone member 

(l) Lt•ttone, dark grey, weather• grey to butt, maa-
aiveut weather• alabby, sandy above; contains many 
••ll rounded bodies resembling oolitea; II•l~!!! fairly 
common; croaa-bedcling auggeated. 

(2) ftl•• blue-grey to butt and grey; clayey above 
to a ty below; toaailiteroua in the lower part. 

lebraaka City limestone ••ber 

(3) ~im•eigne, massive, sandy, yellow, weathers with 
a hard crust over the top. 

French Creek aha.le 
2.0 (J+) .Da.!!, butt to grey, clayey. 

0.2 ( 5) Coal. 
40.0 (6) .§!!l!l1tone and ehale, al-ternating becle or yellow 

to grey, sandy to a1lty ahale and to thin 
bedded, reddish to yellow, tine grained aandatone; 
poorly exposad in the lower part. 

Jim Creek limestone 

0.8 (7) ~ill•firoae, dark blue, dirty weathers dark grey to 
purp iahi one maaeive bed; tusuiinida and razor clams 
present. 

,IICTIOff 83 
Jleaaured along the north and weat aides of aec. 11, T. 

29 s., R. 9 E., Elk county, lanaas. Thie section was ori-
ginally measured by R. c. Moore (1931+) and rechecked. by the 
writer in 1949• 

Jim Creek limestone 

1.0 (1) t~one, grey, maaaiYe, dark grey to purplish 
weat erni; fu•ulinide rare. 
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Friedrich ahale 
6.0 (2) ~hil!, grey to butt, eand.y to silty, partially 

covere • · 

10.0 

10.5 

2.0 

(3) aand§t0nf. maaaive to thin bedded, grey to butt, 
tine grainea. 
(l+) Jhal.e, grey to buff, sandy to silty, partially 
coTered. 
(5) Limeaton~, grey, impure, aandy; contains pelecypoda. 
(6) Ibale, grey, ailty to sandy. 
(7) 3.!PC,atone, fine grained, butt to brown. 

( 8) Shal.t, grey. 
GranclhaTen limestone 

1.2 (9) Limeeton,1. grey, weathers brown, maaaive, algal, 
toaailiferoua. 

ll.O (10) .§ha.!!, grey, moatly covered. 
0. 5 ( 11) ,Lµnestone, brown, bard, fine grained; brachiopoda 

common. 
l. 0 ( 12) Sbal,1, grey to brown, cla.yey. 

0.4 (13) kimeetone. like b-d ll but containa Qruritb,ria. 
Dry shale 

6.0 (14) ~h,le, grey, silty; contains a thin coal just 
above t e middle; partially covered. 

1 • .3 

12.0 

Dover 11-atone 
(15) Limeftone, light grey to bluish, weathers brown, 
fossiii.terous. 

(16) Shal!, grey, clayey, partially covered. 

0.9 (17} 14-mt..f~M.• blue-grey, one maaaive bed, weathers 
dark grey; contains Qttonpaia and slender .1.1:llicites. 

6.0 (18) .§hale, grey. 



2.6 
0.2 

(19) lti•tttoP@• blue-grey, witb ,ellow-
brown oruat; ,honete1 comon. 
Willard-Langdon abale 

(20) fiha.l!P, grey, calcareous; JtDliM. COJDIIOn. 

(21) Q9!.l• 
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