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1N'l1R0DU CTIUN 

An abrupt change of f acies has long been r ecognized in many Missourian 
5 

formations in the vicinitJ of the Oklahoma bord er in J outheas t Kansas. 

Moore (1949'), pp. 66-122, sunnnarizes the geology of these beds and outlines 

t he problems of correlation connect ed ~dth t he variability of deposition in 

that area. 

Recent engineering geology investigations by the State Hi ghway 

Corrrrnission in Southeast Kansas have produ ced considerable i nfi'ormation 
L 

regarding ·the stratigraphy of t he Stanton )'.'. imestone, a typical Missourian 

formation, where it under goes transition from limestone to sandstone and 

shale lithology. n-el:irninary investigation r elated to these surveys indicated 

t hat all of the lirnestone members of the Stant on t orrnation thicken abnormal ly 

adjacent to the area of abrupt southward thinning and facies change. 1Jetai l 

studies near Elk City, Kansas, verified this fact and revealed a number of 

feat ures in the thickened limestone section which were characteristic of 
,ll./ 

. / f organic y:ee s. 

-The purpose of t his paper is t o descr ibe the stratigraphy of the 

Stanton Formation and to relate t he occurrence of reefs t o the physical 
I 

env¢ronment represented by the various phas es of St anton deposition in the 

area of invest i gation. 

As a large part of this paper is necessarily devo t ed t o a description 

of the str atigraphy of the r eefy deposits, a short i nt.l~uctory discussion 

of organic r eefs and r eef types is her e included . For a more complete 

t r eatment of ~he subject, r eferftiPP to an excellent paper by Cloud (1952), 

,PP• 2125- 214.9, which summarizes much of t he existing literature concerning 

organic r eefs and r eef deposition . An eJ>..--t ensive list of references is also 



/ 
r eef), inorganic construct i on, or abrasion is consider ed necessary for 

i nitiation of t he barrier r eef form. Ancient barrier reefs shou ld be an 

irregular r i dge, wedge or mant l e of porous but well consol idated and more 

or less mass jve r ock with a hi gh proportion of elastic debris interst itial 

in t he frame building elements. Seaward, it shoul d pass by interfingering 

gr adation i nto reef talus, and the t alus into offshore sediments. If 
6 ~ 

closely anaJ[gous to existing reefs, t he old barrier reef should pass 

l agoonward, with indefinite or complexl y interfingering relationship, f rom t, .a 

t he crustos e and more stuardily fashioned. organic growths of t he r eef Ilat , 

first into l imesands tha t surround abundant irregular sma l l patch reefs, and 

eventually into lagoonal l imesands t hat may or may not be interspersed with 

scattered but generall y large patch r eefs. However, it may pass lagoonward 

to evaporites of purely elast ic s ediment s. 

Atolls. The out er r eefs of atolls diff er from the above forms mainly 

in their ring-like disposal about a cent r a l lagoon that is devoid of pre­

existing land. 

METHODS OF I NVESTI GATI ON 

:f\.,_ost of the mat er ial upon which this paper i s bas ed was collected 

as a par t of t he r outine engineering geology i nvestigations pertaining t o 

nine St ate and Feder a l hi ghway projects in :r-1ontomery and ad joining counties. 

The studies wer e made at var<hous t imes between April 1953 i'J,nd November 1956 

and constitute a total of approximately t welve months of field work. 

The correl ation of t he stratigraphy bet ween the various projects and 

additional .i nves t igat ion of signi f icant areas was ac complished. by independent 

study. 
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General reconnaissance and measurement of t ypical rock exposures was 

augmented by structural mapping and numer ous core drill and power auger 

soundings which pr ovided mu ch informat i on not other-wise available. 

Beds were measured to the nearest 0.1 foot by tape or with hand level 

and l ev el r od. Care -was taken to minimiz e the effects of dip. 

In several ca ses it was necessa ry to use composite or running sections. 

These instances are indica t ed in the descript i on of the i ndividual s ection 

in the a ppendix. 

The geographic locations of the measured exposures or bore holes were 

det ermined to the nearest ¼, ¼, ¼ sect ion by means of aeria l photogr a.phs 

and referenced to prominent l andmarks where applicable. The significant 

stratigraphic sections were given distinctive l ocality names to avoid ~ 

confusion and to facilitate discuss i on of t he different phases of deposition 

shown at the various locations. 

AREA OF I NVESTIGATION 

The area of investigation included most of t hat part of Montgomery 

CountJwithin the outcrop of the Stanton Forrration (Plate I). The most 

intensive study ·was necessarily restricted to the area adjacent to t he above 

mentioned projects. 

GEOLOGIC SETTING 

Distribution of Outcrops 

The outcrop of the Stanton Formati on trends appr oximately NNE-SSW 

across the area of investigation. The strike of the abnormally thickened 

4 



EXPLANATI ON OF PI.ATE I 

An i ndex map of the wes t ern par t of Montgomery County, Kansas 
s howing t he location of the co:rfelat ion sections, Plate II. The reef 
area is i ndicated by cross-hatching . 

. . 
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limestone section para llels the outcrop in the northern part of t he ar ea 

but swings abruptly to the west in the vicinity of Independence and FJ.k City. 

The thick l imestones f orm prominent es car pments in the north, but southward 

where limestone is only a mi nor constituent, the scarps are less well defined 

and good exposures are less f r equently developed. 

Structure 

The average regional dip in the a rea of inves t i gation is to the north­

west at about 25 feet per mile, but is f r equently modified by local structure. 

STRATIGRAPHY OF THE STANTON FORMATION 

The Stanton Forr.nation is t he youngest formation of the Lansing Group, 

Missourian Series, Pennsylvani an Syst em. It i s over lai n by the West on Shale 

of the Pedee Gr oup and under lain by the Vilas Shale of t he Lansing. 

Thi ckness 

The fo rmat i on averages approximately 100 f eet in t hickness throughout 

t he a r ea studied. Moore (194~, p. 117, report s a minimum thickness of 10 

f eet in an area 3 miles south of Elk City. This figure is apparently in 

error. Newall, i.i{ Moor.~ .:(1937) p. 46 , pr eviously reported appr oximately ~.. . ~ . . 
90 feet of Stanton strata at t his same l ocati on. This was verified by the 

wr i ter who found t he thickness of t he St anton Format ion to be s l i ghtly more 

t han 100 feet in t his same general vicinity. 

embers 

All of t he limeston e members of the St anton Formation change t o .sa..>i.l.si6nt2. 



cv 
and the upper shale member is also predominently sandstone in the southern 

part of the area of investigation. The formal Kansas strat i gr aphict.t-names 

obviously do not a pply in that area and the a ppropriate Oklahoma nomenclature 

should be util iz ed. The correlation of many of t ~ e beds with t heir Oklahoma 

equivalents is at present uncerta in. Standar d Kansas st r atigraphic terms 

have been us ed f or that rea son in t his paper, but the l ithologic part of 

the unit name, i. e. limestone, shale, etc., has been dropped where it is 

not appl icable thro 1ghout t he entire area to be discussed. 

LITHOLOGIC DESCRI PTION 

Captain Creek Member 

The gr eatest t hickness of the Ca ptain Creek Member was measur ed in 

a well exposed and easily accessible sect i on along a winding bla ck-top 

r oad where Ra cket Creek cuts thr ough the Stanton esca r pment in the NE¼ , NE¼ , 

k J,k , Sec. 31, T. 31 s ., R. 15 E. (Correlation section 3, Plate II). A. 

tota l t hickness of 57 feet of lin1estone occurs a t t hat l oca t i on . 

The upper 25 feet of this s ection is composed of wavy- bedded to slabby, 
q 

light.;.fray, fine- grained l i mestone cont ai ning t hin ca lcite veinlet s and 

numerous crystal filled vugs . The upper suffa ce ~s sli ghtly irregular to 

pi t ted and contains a number of borings or trails . 

The middl e part of the exposur e is 15 feet of r eefy appearing l imeston e, 

made up mainly of very coai:an;-ely crystalline calcite v.rith a small per cent age 

of fine- gr a i ned, gray · or r eddish gray
1 
interstit ial mat eria l. Some of the 

crysta l masses exceed two i nches in diameter. The limesto·ne is v er y porous , 

containing vuggy t o cavernous voids partiall y fi lled in some cases 1-,rith soft 
J 
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orange limonite . Bedding is obscure t o absent. A coral-like fos s il, similar 

to the strorn.atoporoid Actinos troma, was found at severa l places in this zon e . 

Mu ch of the fo ssil structure has been destroyed by extensive secondary 

recryst a l lizat i on. 
immediately 

About 17 f eet of l imestone, simila r to t he bed/ above but with l ess r "::" 

por os ity and cryst a lline =- l cite , occu rs at t he base of the bed . This zone 

has some bedding or tendency to,·1ar ds the dev elopment of horizontal par tings . 

An outcrop measured b e low the east abutment of the Elk River bridge 

on U. S . Highway 160 in the SW¼ , NE¼, SW¼, Sec. 14, T. 32 s. , R. lJ+ E., 
I 

(Correlation s ection 4, Plate II) exposes 5 to 6 f eet of upper light gray, 

wavy-bedded l imestone and 12.5 feet of l imestone s imilar to the basal bed of 

the Ra cket Creek exposure . Seven feet of limy} gray- green shale and 8./- feet 

of gr ay platy sandston e underlie the limestone. This sandstone is t hrught to 

grade laterally into the oolite which occupies the same posit i on in sections 
\ 

/ 
to the south. Moore (1937;, p. 46, reports t he occurrence of s ponges , 

Enteletes, and Triticites f~rom the Captain Creek Member at this location. 

Two mi les south of t he U. S . 160 section in t he vicinity of Chetopa 

Creek , the Captain Creek Member consists of 1.5 to 2 feet of dense , blue­

gray limestone underlain b/4·feet of gray , l imy shale an~ 3 feet of gray 
J 

platy sandstone (Correlation Section 6, Plate II). 

Ne1>iell in Moore (1937) , p. 49, shows a section of the Captain Creek 

Member measured on the north slope of Walker Mound in the NE Cor. Sec. 5, 

T. 33 S. , R. 15 E. Here a dense gr a y oolite occu rs at the ba se of the member . 
) 

The upper limeston e at both locations contains numerous sycon sponges, '- .- .c· 

especially Heterocoelaa (?). 



Both the ool i te and the s ponge bearing l i.mes t 0ne are persistent fo r 

some distanc e pa r allel t o t he s t rik e of the thick limestone section. Across 

the stri."k e of t he b eds to t he southea s t, however, t he limeston e containing 

s ponges dies out and the oolite becomes the only definitely identifiable 

unit of the Capta in Creek Member. The oolit ic phase has been traced souhhward 

along the outcrop to the Oklahoma l i n e. A mile northeast o f Tyro, Kansas 

( Correlat i on s ection 10, Pl ate II) the ool ite thickens loca lly to near 20 

feet. Bor e holes a t t he east side of Tyro i ndicate t hat t he oolite has been 

cut out by erosion at t he base of a sandstone in t he Rock Lake Jl··ember , but 

it r eappears in the hills south of Tyro a nd is pr es ent west of tyv,,11 at a nurnber 

of pla ces along the cours e of Hci.fer Run, where it was t r a c ed as f a r west as 

t he E Cor. Sec. 4, T. 35 S ., R. 14 E . 

The foregoing sections ·11ustra t e t hat between Racket Cre ek and the 

U. S . 160 l ocality, the Captain Cr eek Member has t hinned to appr oxi mately 
of 

half its f ormer t hickness and t he middle r eefy a pp earing bed is either 
11 

missing or has undergone a chaJi; of lithology. The most striking change 
occ.o.vS 
~ bet ween the latter sectiont and the Chetopa Creek area . It i s apparent 

that the Chetopa Creek section r epr esents an entirely diff erent phase of 

deposition. 

Eudora Shale Member 

\)~\{\ ~ 
The Eudora Shal e Member ~ s- gr eatly in t hickness in the area of 

investi gation. Ei ght feet of gr ay to dar k gray, silty s r.ale ,vas measu r ed 

· at the Ra cket Cre ek exposure, but the member thinned to 5 f eet only a few 

hundred feet northward. Abundant f usulines, b r oken b r a chiopods , bryozoans , 



and crinoid stems occur i n the shale at this out crop . The interval of the 

Eudora Shale Member was 11 to 14 feet in the vicini~y of the U. p . 160 
i;t, 

exposure of the Captain Creek Member. 

Two and a half miles southeast of the U. s . 160 outcrop, in the SE¼ , 

M¼, NW¼ , Sec. 36, T. 32 S ., R. l1i- E., (Correlation section 6, Plate II) a 

total of 74 f eet of Eudora Shale Member was projected from bore holes below 

the St one r Member. One to three feet of black, carbonaceous.shale occurs 
C::..d rev 

at the base of the ~ ~Pin that area. Newell, in Moore (1937), p. 49, 

shows 72 .5 feet of Eudora Member in the Walker Mound measured section. 

Appr oximat ely 13 feet of blue-gray clay sha le comprised the Eudora 
-r'"J"\) ) 

Member 2 miles southwest of Bolton (Correlation section 8, Plate II). 

Black shale was not found in that vicinity, but mi.merous bleached phosphate 

concretions occur in the gravel of streams which cut this bed, probably 

i ndicating t hat much of the s hale ,.,,as carbonaceous before reathering. 

The Eudora Member is thin to absent in some places near Tyro, Kansas, 

having been eroded during the hiatus repr esented by the unconformity a t the 

base of the Stoner Membe1; or by downcutting of the channel in the Rock Lake 

Member. A maximum of 20 feet of blac1 platy shale underlies the Stoner 
J 

conglomerate in a gully about 100 yards north of new U. S. 166 in the 

NW¼ , SE¼ , N:Ez: , S8c. 4, T. 33 s., R. JJ~ E., but the average thickness in this 
-r-

vicinity is only about 10 feet. 

Stoner Member 

A maxii,ium thickness of 37 f eet of St oner Mrem.ber was measured in the 
thickened 

abnormally illi½:~ limestone area. This section is excellently exposed 

10 



in a cliff north of present U. S. 160 Hi ghway where it cr osses the Elk 

Ri ver in the SWt;: , NW¼ , NE-r;: , Sec. 18 , T. 32 s ., R. Jli. E. (Correlation 

section 4, Pl ate II) . 

The South Bend and Rock Lak e embers overlie the Stoner at the top 

of this section. 
1'k,e, M(#'/bOI 

The upper 5 to 6 feet of/St onerAat this locatiOJ'.l. is gray>crystalline) 

wavy-bedded limestone, weathering s l abby to flaggy. Numerous closely spaced./ 

sinuous l ines or veinlets of calcite occur throughout t he bed. These veinlets 

+ 
are believed to be of algal origin. This algal ( ?) limesto ne o ccurs~x·zi~ -

~ persistently at t he top of the Stoner in the Elk City area and was 

used as datum for structural mapping. 

The basal bed i s a 30 foot medium soft , l ightQgray l imest one havi ng 
J 

some mas s es of free calcite and numerous limonite filled vugs or cavities • . 
I 

This zone appears mottled on fresh surfaces. Joints are w.¢d.ely s paced and 

hori zontal partings absent. The limestone exfoliat es parallel to the face 

of t he outcrop expo sing successive laminations , each about an inch in 

thickness . The basal contact of t his bed with the Eudora Shale Member is 

uneven to broadly undulating, probably unconformable . 
ri 

Af ew hundr ed ya r ds 

south, near t he highway, most of t he Stoner is -wavy- bedded to slab by . The 

member thi ns rapi dly southeast-ward from this point. 

The detail s of this t hi nning may be more conveniently observecre in a 

series of exposures along a county road which crosses the Elk River one 

and a half mi les southeast of Elk Ci ty, Kansas. Reefy appearing limestone 

is present in most of t he Stoner exposures in the north bank of t he river 

and may be observed j ust east of t he br i dge~ About one a lf mile south 

rr 



of the river in the SW!> NWi;:) N r-1;: , Sec. 16, T. 32 S., R. 14 E. (eorrelation 

secti on 5, Plate II) , the entire member is exposed in the east backslope 

of the same r oad . 2 .3 feet of typical algal(?) limest one occurs at the t op 

of the sect i on underlain by 12 .1 feet of blue- gray, wavy- bedded limest on e 

containing few fossils ot her t han numerous) partly articu.la tedj crinoid stems 

occurring on t he bedding pl anes . 

The top of the Stoner and the base of the South Bend Member may be 

observed in a small quarry a few hundred feet southwest of this section. 

Only two feet of Ro ck Lake shale separates the h ·.ro beds. The Stoner dips 

steeply to the ESE. ~ · d~,r,r'~ 

Two and a half miles further 

R. lJ+ E., (Correlation section 6, 

south, in t he SW¾, SE¼, Sec. 28, T. 32 s., 
ri 

Pl ateII ) t he entire Stoner Member consists 

of 3.5 feet of light gray, fine-grained, ca lcite cemented sandstone . A 

thin, yellow, impure limeston e occur s above tl'E sandstone bed at a few 

places in t his vicinity and near the school hou J2- in the SEi , SE¼, SE¼, Sec . 

35, T. 32 S., R. 14 E., the t ypical upper algal~?) l:imestone r eappears and 

is exposed in a sroBll quarry . 

In the vicinity of Bolton, Kansas, and southward , the Stoner Member 

consists variously of a f ew inches of algal coated
1
fossil breccia overlain 

by platy sandstone and shale of t he Ro ck Lak e Member or several feet of 

fos siliferous conglomerate occu~-ring at the base of a 30 foot current­

bedded sandstone also of the Rock Lake Member. The Stoner deposits at 

most typical l ocations consist of several feet of coarse elastic l:imestone 

or fossil breccia . 

ll 
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The relat ionship of the abov e mentioned overlying sandston e is 

variable. '11he Stoner conglomerate a ppea rs to g r ade upwar d into it at 

s ome exposures b~ other pla ces the sandston e is dist i nc , t from t he 

Stoner deposits and is definitely Rock Lake . This appea rs to be confirmed 

at several pl a ces near Tyro , where the upper s andston e has cut out the 

underlying Stoner conglomerate . The base of all d efinitely identifiable 

Stoner beds, especially in the south, are unconformable with the underly ing 

strata . 

Ro ck Lake Member 

Thickness and litho l ogy of t he Ro ck Lake Member varie s considerabl~ 

in the area of investigation. 

In the t hickened limeqton e sect i on north of the Elk River, it varies 

from a few inches to about 5 feet of gray- gr een silty shale. Abundant 
/ 

fusu lines characterize t he bed in that vicinity . 

A few miles south of the Elk River, (Correlation section 6, Plate II) 

the thickness i s abou t 15 feet and it is nonfossiliferou s. Two t l-1in 

concretionary limestone beds oc cur near the mi ddle and lower pg.rt of t he - t:; 

member at that exposure. 

Near Wayside and Hava na., Kansas, the Member exceeds 30 feet i n thickness. 

Yia.ppi ng indicated t hat nearly 60 fe et of Ro ck Lake strata may be present 

in t he sandstone area northeast of Wayside. 

A current-bedded sandsto ne comprises much of t he strata wher e t he 

Ro ck Lake Member is t hickest. The position of this b ed within the member 

is variabl e , and in some cases two or more rela tively thick b eds are present. 
cJ..+e{\,1..,~ 

These beds grade lat erally into a series of~ shales and O thin, .fine 

_gr~ . , -pp] e-roa r.k.e.cLs.a.ndst-G-P-e.s... -h±c s-arrctstu-n""es::.---

-a~a± deposit .- ::rtt---

/3 
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fine- grained, ripnle- marked sandstones. The distribution of the thick 

sandstones of t he Ro ck Lake indicates that t h~y a re channel or deltaic 

deposits. At a number of places, as near Wayside and Tyro , the sandstone 

exceeds 30 feet in thickness and is easily mistaken for the Tonganoxie 

Sandstone of Vi rgilian age. 

South Bend Member 

The upper member of t he Stanton Formati on undergoes a southward sequence 

of facies variation very similar to t hat of the Capt a in Creek Member . 

The great est measured thickness of the South Bend Member was 27.3 feet 

at the Elk River bridge southwest of Elk City (Correlation section 2 , Plate 

II) . The above exposure, i n the SW¼ , NW¼, NE! , Sec . 18, T. 32 S., R. 14 E., 

is typical of the South Bend Member in the t hi ck limeston e phase . The upper 

" 7.5 feet is sli ghtl y oolitic, crystalline limestone, wavy- bedded , but 

weathering slabby to flaggy . Brok en crinoid stems a r e t he most abundant 

fossil. 

This zone is underlain by 13 feet of medium soft , light gray, porous 

l :i.Jnestone . Joints and partings are nearly absent . Large spherical ma sses 
.,,,-i 

some 6 to 8 feet in diameter stand out from the out crop face . The limestone 

exfoliates in concentric inch-thick layers parallel to the surface of t he 

outcrop . The contact between this bed and the underlying fine- gr ained 
11\,b'l"v,.,f>-t 

l i.mestone is &~rt, and uneven, possibly diastemic. 

The next lower bed is made up of 7 to 8 feet of gray, dense, wavy-bedded ) 

very finely crysta lline limeston e . A zone of fusulines an~ stromatoporoids 

( ?) occur on bedding pl an es ne r the top . A brachiopod, Meekella, is 

14 



abundant near t he bas e . Large articu lated cr inoid stems were found on bedding 

planes thro ughout t his p:3. r t of t he Sout h Bend Member. One ) having a diameter 

of near l y an inch and a l ength of nearly t wo feet ) was found at t his outcrop . 

bed. 

The lower par t of the member oc curs below slumped material at t he r i ver 
tJJ A- cJ lAewV~ e-'{ooS"-AC!>S 

~ns~~,. ~ cur ~-rent- bedded sandston e occurs at t he ba~ 

·The South Bend Member thins abrupt ly to the s outh . A typical exposure 

measured in a little-used public road in the SWt;: , SW! , NEt;: , Sec. 28, T. 32 s ., 

R. 14 E. , (Correla~ien section 6, Plate II ) consists of t hr ee feet of blu e 

gr ay , fine- grained , wavy- bedded to slabby l imestone containing numerous b r oken 

crinoi d stems and several varieties of s ponges, among t hem Heter ocoelia ( ?) • 

This l imestone gr ades dov-mward into a pure, f .' ne- gr ained , current- bedded 

sandst one ; well cemented with calcite . A thin conglomerate oc curs at the 

base . The lime cement at i on s hows whorls ana p:3. ttenns suggestive of an algal 

origi n . Numerous cr ystalli ng calcite casts of the sma ll br ach iopod , 

Dielasma , and broken crinoi d stems o ccur t hroughout the sandston e . The 

conglome rat e cont ains pebble or small nodules of impure concretionary limestone 

e 
presurnabl~ f r om the undlrlying Rock lake Member. Tota l thicknes s of the 

sands t on e an~ conglomerate is about 5 feet . 

The thickness and litho l ogy of t he member in its t hin -ph@IB-e is / 

r ama r kable constant parallel to t he strL~e of t he b eds , but undergoes gr ad­

ationa l cha~ges to the south very simil a r to those of the Capta in Cr eek 

Member. 

The upper sponge b earing limeston e is a singleJ dense bed near Wayside 

and Hava na (Correlation section 7, Plate II) , but s out hward , in the vicinity 

of Can ey , it changes to a zone of impur e nodula r limestone and disa ppears . 
) 



Localities 

1. Duck Cr eek 
sw ne ne 32-31-14 

2. Elk City Bridge 
sw nw ne 18-32-1/4. 

3. Racket Creek 
ne ne nw 31-31-15 

4. U.S. 160 Composite 
ne nw sw 14-32-14. 
Stoner & Eudora Mbrs 
SW ne SW 14.-32-14 
Captain Cr eek Mbr

0 

5. Proposed U, s . 160 
Elk River Bridge 
se se nw 17-32-14 

6. Coleman Hill-Chetopa 
Creek Composite 
sw se 28-32-U. 
South Bend, Rock Lake 
& Stoner Mbrs . 
nw nw 36-32-14 
Eudora & Captain Creek 
Mbrs .. 

7. 

8. 

9. 

10. 

11. 

12. 

EXPLANATION OF PIATE II 

Round t1ound 
se sw nw 8-34-14 

Bolton Composite 
nw nw nw 36-33-11~ 

Fa,,m Creek (After 
~ published sectfon 
by N. U. Newell ) 
sw cor. 29 & Secor. 
30-34-15 

Tyro Quarry 
sw se 30-3li.-15 
Co-,_,_e,_j V..,,...C:, L'--V~ 

Ga-:ae: T--GWRs-h--:i:p 
ttli~ 
s-w- nw - w--¥)-:54--14 
.5e,V\E',5c \-3.; -1"1 

Tyro 
se se nw 1-35-14. 
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Lithology 

limestone 

reefy limestone 

oolitic limestone 

sandy limestone 

shale 

limy sha le 

carbonaceous shale 

sandstone 

current-bedded sandstone 

congl omerat e 
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The basal lime-cemented sandstone and conglomerate r ew~ in essentially the same 

and were traced for some distance southwest into OR:lahoma . The conglomerate 

is surprisingly persis tent. It has been noted by the writer as far notth 

as Garnett , in Anderson County. The unconformity at the base of the South 

Ben° d did not cut below the Rock Lake Member a t any pl ace obs erved by the 

writer, but the presence of coal fragments in the basa l conglomerate near 

Wayside and Havana implies destruction of a well indurated part of the 

previously deposited strata and suggests t hat the vertical extent of the 

uncon:fi'ormity wa s greater t han the present evidence indicates .• 

STANTON DEPOSITIONAL ENVIRONMENT 

Correlation 

Plate II sununari zes graphically t he foregoing description of the various 

members of the Stanton Formation and their relationships. If the illustrated 

correlations are essentially correct, several interrelated facies are 

represented by Stanton deposits in the area of investigation. 

Offshore Environment 

The South Bend is the only m~~ber exposed at the surface in the area 

of essentially normal offshore deposition . An outcrop of this member was 

measured one and a half miles northeast of Elk City in the SW¾ , NE¾, NE¾ , 

Sec. 32, T. 31 S., R. 14 E. (Correlation section 1, Plate II). The section 

shows 3.3 feet of light gray, wavy- bedded , fossiliferous l imestone at t he 

top, gr ading downward into a 1.9 f oot blue sandy limestone co nte ining crinoid 
,) > 

and echinoid fragments. A 5.4t foot lime-cemented qua~tzose sandstone 
l ./ 

11 
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occurs at the base. 

Reef Environment 

Fore-reef Phase. Typical fore-reef deposits are not exposed at the 

surface in the area of investigation. Bo re holes along the . top of the 

formation northeast of Elk Ci ty indicate that these beds dip r ather steeply 

to the northwest away from the reef. In this area the Stanton Formation forms 

a topographic dip slope upon 1rh ich only the upper surface of the beds ar e 

oceas±onall y expos ed . 

Reef Pr oper. he Racket Creek section of the Capt ain Creek Member 

(Gorrelation section 3, Plate 11) is typical of deposition on and within the 

reef itself. The top of the member may be the true upper surface of the 

Captain Creek reef preserved by muds of the Eudora shale which presumably 

buried the structur e, stoppi ng growth. The upper surface is uneven to pitted 

and bori ngs or trails are abundant in the upper- few inches ·. 

The very porous, coarsely crystalline limestone which occurs near the 

middle of the exposure is apparently part of the r eef core. An unidentified 

coral or s t romatoporoid , very similar in appearance to Act inostrorna, was 

found at several places in this part of the outcrop. 

The massive appear ing limestor' e which makes up a large part of t he 

Captain Creek , St oner, and Sout h Bend Members in the area imm.ediately north 

of the El k River represents a simil a r but slightly different phase of reef 

development . The rock appears to be devoid of horizontal bedding , but the 

limestone exfoliates in t hin layers paral l el to the face of the outcpop. 

The resulting concentric laminations strongly suggest progressive colonial 
1) 

growth . 1.aJe dome-l ike mass es weathered out from the face of the outcrop 



Fi g . 1. 
and 
Fig. 2 . 

Fig. 3. 

Fi g . 4. 

EXP NA TIO OF PLATE III 

Two views of the rounded organic (?) masses in the reefy 
limestone of the South Bend Member at the Elk River bridge 
one and a half miles southwest of Elk Ci ty, Kansas . Note 
the peculiar exfoliation of the seemingly structur eless 
limestone . 

A elose-up of a part of the lower left center, fig . 2 , 
showing the contact bet een the overlying reefy limeston e 
and the basal f i ne- grai ned limestone. 

Back-reef strata of the Stoner rfomber in the SW¼ , NW¼, 
NWt , Sec. 16 , T. 32 S ., R. 14 E., Montgomer-y County . 
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at a number of places ~ Figs. 1 and 2, Plate III)1 These structures and 

the limestone itself are believed to be of organic origin, but the respon­

sible organism could not be identified by the writer. Algal roaterial was 

observed to occur both above and below t he rounded masses in the South Bend 

Member and it w-as thought probable that t he structures· were of simila r origin. 

Well preserved stromatoporoids ( ?) occur below the reefy limest one in the 

South Bend Member, but seem to be confined to a single zone and so not 

make up any appr eciable part of the rock. 

Back-reef ~hase. Immediately adjacent to the s horev.iard disappearance 

of the reefy limestone in the Stoner Member the limestone t hins abruptly 
J 

and is made up entirely of r elatively fine-grained, dense, -wa;v.y-bedded 

rock (Fig. 4, Plate III). Articulated or semi-articulated crinoid stems 

occur abundantly on the bedding planes. This material was deposited as limy 

mud and fine r eef debris cin the sheltered water immediately behind the reef 
-r~e ~$ 

proper and was considered to be evidence that the Sat- ~res were at that 

t ime truly wave resistant masses . 

The t op of the ba ck- r eef limestone dips steeply away from the reef 

proper . Borings to the top of the South Bend Member about one and a half 

mi les sout heast of F.,lk City, revealed an apparent dip to the south of approx­

in-iately 11 degrees. True dip is to the southeast, indicatiag that the 

obs erved component is considerably less than the t otal or true dip . A 

steep dip to the east-southeast has be en previously mentioned at t he to r off 

the Ston er Member in this same area . The inclination of the beds was caus ed 
w-\-~l~ 

0-P-i.~ by the iIF::ktical. slope of the back-reef which was subsequently in-
o~-i.,\,__~ d ~fO~ ·t<:) 

creas ed by compaction/ during burial and finally slightly lessened by regional 

tilting to the northwest . 
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Lagoonal Environment 

The back-reef sediments wedge in a shoreward direction into the thin, 

dense , sponge bearing limestones which were observed at t he top of the 

Captain Creek and South Bend Members (Correlation sections 6, 7, and g, 

Pl ate II) . Thes_e beds are shallow wat er lagoonal deposits . The abnormal 
,J 

thickening of the Eudora shale near Chetopa Creek ( r-orrelation section 6, 

Plate II) was thought to be largel y the result of l agoon filling. 

Neritic and Terrestrial Environments 

Southward t hinning of the Eudora Shale Member resulting from pre-Stoner 

and Ro ck Lake erosion, together with the marked thickening of the Rock Lak e 

Member and the presence in it of deltaic or channel sandstones indicates 

the proximity of a positive area near the Oklahoma border. Similar features 

of Kansas Citian /ii sedimentation in this vicinity were related by Moor e 

(1949), p. go, to successive uplift in the area of the Chautauqua Arch, a 

pre-Mississippian extension of the Ozark uplift in Southeastern Kansas . 

Both the Eudora and the Rock Lake Members represent the seaward flood 

of elastic s ediments initiated by uplift in that area. Pre- Stoner erosion 

of the Eudora Member may indicate the actual emergence of these beds at the 

close of Eudora time. Further erosion of the Eudora and Ca ptain Creek 

Members wa s accomplished by channeling during the deposition of the Rock 

Lake sequence. The presence of coal f ragments in the basal conglomerate 

of the South Bend Member near Havana indicates erosion of older sediments and 
~ 

signifies another period o~ emergence prmor to the deposition of the South 

Bend Member. 

a.n. ~ ~ e <iepos:j;t;-s;:::a .-F ear:r--shore 

thfr...C&-ptai Cre-~ ,. _stoner- and &out-h l:len - eml:t.~~ ._ 



Interfingered with the Eudora and Rock Lake deposits are near-s hore 

transgressive sediments of the Capta:fun Creek, Stoner, and South Bend Members •. 

Basal conglomerates cha r a ct erize the upper two members. Reworked elastic 

material, firmly cemented by calcium carbonate, compris es the rest of these 

beds and makes up all of the Captain Creek Member. Smbrounded calcitic or 
0 

quartzose sand gr a ins form the nuclei .jf the calcareous oolit hs of which 

the Captain Creek is composed and subrounded relatively pure quartzoae 

sand, also indicat ive of considerable reworking, is a conspicuous constituent 

of both the Stoner and the South Bend Members. 

These sediments were deposited mar ginally to the area of uplift during 
, 

periods of relat ive quiescence or submer gence comt emporaneous to the develop-

ment of the reefs in the offshore environment. 

A DI SCUSSION OF STANTON REEFlNG 

Areal Extent 

The distance between definitely non~reefy offshore deposits and back­

r eef sediments of the South Bend Member, measured across the strike of the 

reef near Elk City, is about three miles, indicating that the width of the 

South Bend reef was probably only one and a half to two miles in that area. 

This ~~s thought to be typical of the other Stanton reefs in the thesis 

area. 

The occurrence of the r eefs within a narrow band over a r elatively long 

period of geologic time suggests that the land area to the southeast must 

have been v ery stable during periods of quiescence. 
<2 '/-t~6 

The reefy deposit i on ~s northward for a considerable distance a long 

the out crop of the St anton Format ion. ft has been observed ~- tn wri.teP to 

«~~ ~ -0-l'rf;-3:<ft~-'-"'-'--=,:-• 



occur continuousl y from the Elk Ci ty a r ea nor thwa r d to b eyond the town of 

Bufia lo, i n Northeast Wi lson County, a dista n ce of more than 35 mi les . 

Wa gner and Harri s (1953), and Wa gner (1954), describe a s equence of 

depos i tion in the Stanton Formation near Fr edonia , Kansas , whi ch the writer 

b elieves to be t ypical of t he s eaward f a cing elements of the reef complex . 

They report the Captai n Creek Memb er in t he Fredonia quadr angle to b e a 

fo s silifer ous, loca lly coqui noid , and generall y massive appearing , thick 

bedded , vuggy, algal limest one . J..t commonly forms esca r pments that cha racter­

i stica lly ·wea ther whiti sh and very ca vernous. 

·1'he Eudora Memb er cons i sts of about 5 feet of gr eenish gray , fossilif-e~ 

er ous shale . 

The Stoner limestone Memb er is descr ibed by 1"1a.gne r and Harris as being 

a f ine- gr a ined , blotchy appeari ng Limestone wi t h c oar sely crysta l ine bodies 

of nondescript s hape appearing on t h e weathered surfa c e as irregular seams . 

Medi um to coarse crysta l ine coquinoid limestone , made up entirely of f en­

estel l i d br yozoans., crinoid columnals and pl a tes , or pelecypod and brachi opod 

f r agments, compr ises thin beds within the toner. 

the Ro ck lake Shale Memb er consists of a bout a f oot o f dark yell owi sh 

orange shale whi ch i s loca lly v ery fossilif erou s a nd ca l ca r eous, ov er lain 

by a 1·oot of <..,live gr ay , o.nfos s iJ~iiE::r·ou s s ,c1.le. 

Wagner and Harri s found that the South Bend Lirnmstone Memb er in t he 

Fredonia quadr angle i s a predomi nantly sa ndy oolit ic limes tone. A well 

dev el oped conglomerat e cont a i ni ng limestone and ironstone gr av el, and 

subangular fragment s of under lying R.ock Lake shale, occur s at the base i n 

some places. 



It will be not ed t hat the capta in Creek a,r1d Stoner Member s in the 

Fredonia qua drangle are v ery s imilar t o the same deposits in the area of 

" investigation except f or the beds of coquinoid limest one which a re not 

present in t he latter area . h It sou ld also b e noted t b.at Wa gner and Harris 

definitely identify t he Ca pt a in Cr eek a s b e ing an a l gal limestone. 

Wagne r and Harris report a maximum of over 80 feet of Sta nton sediments 

n ear the southeast corner of t h e Fredonia quadrangle. The fo rm3. t i on t h ins to 

t he northwest, and along a line of st eep west dip a t t he northeast corner of 

M 
the city of Fr edonia, t he Ca ptain Creek i s absent a nd the t hicknes s of t he 

St oner and South Bend Members is only 5 and 3 f eet respect ively. West and 

north of this point the entire Stant on is missing , but it reappears fart her 
LU~IAe..v" { ~ ~ 

west in t he subsurfa ce and at t h e surfa ce t o t he nvrth. -4'-h-e~ attribute t he 

absence of t he Stant on t o non-depo s ition resulting from a local contemp­

oraneous structural rise of the ba sin floor. 

This writ e:r- sugg ests that he reported abrupt thinning of the limestones 

along a steep westerly dip i s probably due to wedging out of the formation 

a t t he r eef front. Sharp fla nking synclines a re a f eature of the St a nton 

reef structure everywhere it wa s studied . They were present not onl y a t 

Fr edoni a, but a lso at both Elk City a nd Buffalo, where t he synclines were 

partially ma pped by t he writer. Pettijohn (1949~, pp. 296-299, in his 

discussion of r eefs and r eef s t r uctures, des cribes a peripheral sag ad j acent 

to l ar ge r eefs. This sa g is bounded on the side opposite t he r eef by a 

reversal of dip which he inter prets as t he r esponse of the strata to sinking 

of the heavy reef structure and compensatory upbul ging of the surrounding 

/2.1 
sediments. The contemporaneou s stru.ct ual uplift described by Wa gner and 

l\ 
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Harris may be related to this phenomenon. 

The Stanton reef complex may have formed an effective barrier to the 

sea1r1rard distribution of certain fos s il forms. Newell· (1937), p . 101, in 

describing a nevr spej:'.cies of pelecypod from the cement plant quarry at 
(.t:,!:> 

Fredonia , macl-@... the fo l lowing s ignifican+ statement: 

A curious fauna occurs in the St anton limestone (Stoner member) 
at Fredonia, Kan . This fauna is unl i k e that of the same or other 
f ormations elsewhere in Kansas in that many of the species and a 
few genera of invertebrates are unlike those found elsewhere in the 
Kansas sect ion. It a ppears likely t hat this fauna is an exotic one, 
incorporating elements f rom some basin that was not ordinari ly in 
fr ee communicat i on with the Kansas area . 

e 
It s eems probabJ.g that this restricted J(basin may have been the 

lagoonal basin behi nd the Stanton reef. 

Reef Type 

The linear disposition 'of the reefy sediments vithin the St anton 

Formation and the presence of lagoonal deposits between the reef and the 

shore indicates that in t heir final form, and probably during much of their 

existence as gr owing structures, the reefs were of the barrier type. 

The initial form is not known, however , sandy deposits are present at 

the base of the South Bend Member t hra.: put the filk City area and it is 

possible th&t r eef:i..ng , i n that member a t least , was initiated upon this 

mantle of elastic sedi ments. 

Fine-grained, vra.vy-b edded limeston e occurs below the coars ely 

crysta l l ine organic strata at t he outcrop of t he South Bend !'ember at the 

Elk River bridge wouthwest of Elk City . The contact/ between the two beds 



is abrupt and unev en., probably indicating a diastem or unconformity (Fig. 

3, Pl ate III). The lower, f ine- gr a. i n ed l imestone contaj_ns large a rticu1atedJ 

crinoid stems , and was t hought to be a back-reef deposit. Appar entl y the r eef 

f or med to seaward and later migrated a c r os s its own back- reef s ediments as 

subsid enc e continued relative to sea level. 

Regional Distribution 

Reefing in the Stanton Formation may have had very wide clistribution. 

Page (1955), p. 451, i n his study of the subsur fac e geology of Noble County, 

Oklahoma, des cri bes a limestone which occurs i n the Stra t igraphic posit ion 

of the St a nton Format i on of Kansas. 

This l imestone is s ~par ated from the overlying Tonkawa sandstone 
by a shale int erva l tha t is u sually about 180 ft. t hick. It i s a 
gr ay t o buff , finely crystalline, dolomitic and sometimes oolitic 
l imestone. This l imestone exhi bits lateral and vert i ca l changes; 
for exampl e , i n the Otoe City fiel d i t is 17 5 ft . t hick but is 
absent i mmedia t ely west of the prodlic ing area . The occurrence of 
t his l imestone is v er y unpredictable and i s not believed to be related 
to stru cture . 

The Tonganoxie Sandstone of Kansas is correla ted with the Tonkawa 

Sandston e of Ok lahoma and t he underlyi ng 180 feet of shale is ap:p3. r ently 

the Weston Formation of the Kansas section which immediately overlies the 

Stanton Formation. The area des cribed is adja c ent t o the Nemaha Ridge in 

Norhh Central Oklahoma. 

Gr imes (1955~, p. 129, describes an abrupt fa cies change from limesto:rn 

to s hale along the s helf area adjac ent t o the Anadari<o basin in the Oklahow.a 

Panhandle a nd suggests that ideal r eef-building conditions pr evailed in that 
;,: • ,e 

area throughout ~ middle f!ennsylvaniarj. 



These widespread occurrenc es may be merely coincidental., or they may 
< 

be indic tive of contemporaneous reefing adjace~to· more or less stable land 

a r ea s throu ghout the mi ddle Pennsylvanian. If futur e study s hould prove the 

latter condition t o b e true ., the possible economic significanc e of the reefs 

a s potential petroleum r eservoirs is readily a 1.,}'8.rent . 

SU¥J-1ARY AND CONCLUSI ONS 

A pos i tive area ., probably a low land mass , existed in the vicinity of 

S' 

the ORlahoma bor der in ""&,outheast Kansas during all of Stanton time . This 

emergent a r ea occupied the same general pos it i on as t he older Chautauqua 

Arch, a pre- Mississippian extension of the Ozark Uplift. 

At the beginning of Stanton deposit i on., this land a rea was quies c ent 
11.,~e < 

to gent ly subsiding . A- li:aeatJ!l:- r eef f ormed a f ew miles off shore and 

subsequently built upward to sea l evel, forming a true barrier r eef . 

Sponges flou rished in the sha llow lagoon behind the reef . As the circu lation 

I 
of the lagoon became more restriacted a nd the water more highly charged with 

calcium carbonate , oolite 1a s deposited in t he sha llow, a gitated z one n ear 

Skov e. 
the ~ . Captain Creek depositon ended as the sou rce area became moderat ely 

positive causing a flood of muddy sediment which ov erflowed the lagoon and 

eventually bnried the reef itself . 

As uplift continued much of the area became emergent and part of the 

previously deposited Eudor a shale was er oded before the Stanton seas a gain 

encroached on the land area and Stoner deposition besan. 

A Stoner organi c r eef developed in appr oximately the same vicinity a s 

the preceding Capt ain Creek reef and probabl y a gain became a true barrier. 

Z 7 
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A fossiliferous conglomerate and organic breccia was deposited in the 

zone between the reef and the shore. 

This period of relat ive quies cence was ended by a sharp uplift, a~ar~ :J 
~,1 

ently of gr eater magnitude that that mar king Eudora time • am---oo'Wncu:'t~ng-

.RQ.Qk...lp..~--e~. A considerable thickness of Rock Lake sediments were 

la i d down in the area adjacent to the Oklahoma border during the middle 'f'W\ 
of the Rock Lake deposition but erosion again became the dominant process as 

the antire area was lift ed above sea level before the end of Ro ck Lake time. 

The shore line again receded to the south as the source area became 

quiet and sandy deposits were reworked and redeposited as basal South 

.l::lend sediments. Reef-building organisms once again became established as 

conditions of depth, temperature and clarity of ~~ter became favorable and 

a barrier reef developed in much the same area and fashion as t he preceding 

C~ptain Greek and Stoner reefs. 
J:1 

Stanton deposition ceased in this vicinity vd.th the gradual uplift 

of t he source area and the washi ng of wuddy sediments into the lagoon and 

eventually muer the reef itself. -~c~ 
-,~"i 
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Bed 

LOCAL STRATI GRAPHIC SECTIONS 

Section 1 

Measured in a f eed lot and s t ream bank 
north of a shallow abandoned quarry in 
the SW¼ , NEk , NE¼:, Sec. 32, T. 31 s., 
R. ]/4 E., r_ontgomery County. 

Description 

South Bend MelI'.ber (lo . (,-t-P+.) 

3. Limestone; light gray; wavy-bedded.. Contains calcite veinlets 
and limonite fill ed vu.gs. Br achiopods, bryozoans, horn corals 

Thickness 
(feet) 

and crinoid fragments ••••••••••••••••••••••• 3 .3 

2. Limestone, sandy; blue-gr ay . Crinoid columnals and echi noid 
s pines •••••• . . . . . . . . . . . . . . . . . . . . . . 1.9 

1. Sandstone, quartzose, medium grained, ca lcite cemented; blue­
gray, weathers red-brown. Upper part contains algal whorls 
and shows some trails or burrows. The sandstone is massive , 
no current bedding a ppar "ent ••••••••••••••••••• / 5.4 

Bed 

6. 

Bas e covered in stream . Nearly complete section measured. 

Section 2 

Measured in a running s ection a.long the 
west backslope of a winding county road 
near Racket Creek in the NE¼, NE-1;: , NW¼ , 
Sec. 31, T. 31 s ., R. 15 E., Montgomery 
Count y. 

Description 

Limest one, cryst a lli ne; wavy-bedded. 
Bas e may be s l umped ••••••••• 

Very fossiliferous. . . . . . . . . . . . 

Thickness 
(feet ) 

. . . . 



Section 2 (continued) 

Eudora Shale Member ( 5'.4 'L g, 1 {?f.J 

5. Shale, silty; gray to dark gray. Abundant brachiopods, crinoid 
stems and bryozoans. Thickness variable . Thins to 5.4 ft. about 
1000 ft. northwest •••••••••••••••••••••••••• 8 .2 

Capt ain Creek Member ( 57. I f-f.) 

4. Limestone; light gray; mostly fine gr a ined with fine ca lcite 
veinlets and crystalline masses. Upper surface rough to pi tted, 
shows numerous borings or trails. A zone of fusulines about 0.5 
ft. below base and another about 1.0 ft. above base. The rest of 
the rock is s parsely fossiliferous, contains broken crinoid stems 
and echi noid spines ••••.•••••••••••••.•••••• 24.9 

3. Limestone; mainly very coarsely crystalline calcite ( some crystal 
masses exceeding 2 i nches ) with some f i ner gr ained gray or r eddish 
gr ay matrmx. Very poirous with abundant voids filled with soft 
orange limonite. Bedding obs cur e to absent. A few broken crinoid 
st ems and large Stro a to oro i~s ( ?). . • • • • . • . . . • . • • . .15 ~-o 

2. Limestone, similar in appearance to above except more dense. 
Bedding present but obscure . Makes good outcrop. Bas e slumps 
badly. Fossiliferous. • • • • • • • • • • • • • • • • • • • • 17.2 

Lane-Vilas Shale 

1. Shale·( gr ay . }'~ostly covered. 

Bed 

3. 

Section 3 

Measured 20 ft. east of Elk Ri ver Bridge 
about one mile southwest of Elk City, 
Kansas1 in the SW¼, , NW¼ , NE-t, Sec. 18 , 
T. 32 S., R. 14 E., Montgomery County. 

Description 

South Bend Member ( z 1, 3 + C?+) 

'fhickness 
(feet) 

Limestone , crystalline; light gray; wavy-bedded to slabby. 
Sli ghtly oolitic. Numerous crino id col umnals •••••••••• 7.4 



•' 

Section 3 (continued ) 

2. Limestone, crystalline; soft, porous; massive, exfoliates in 
thin l ayers para l lel t o face of exposure. Large 6 to 8 ft. 
knobs or masses protrude several feet from the face of the 
outcrop • • ,,, ........................... 13 .. 0 

1. Limestone, fine-gr a.i ned, dense; medium gray; wavy-bedded. 
~~1:lumerous large articulated. crinoid stems on bedding planes. 

A zone of fusulines and Stromatoporoids ( ? ) near top. 
Meekella striatacostata abundant in middle ••••••••••••• 6.9 

Base below water level. Pi pes from Corps of Engineer measuring 
station probably extend from underlying shale in stream bed . 

Seetion 4 

Measured in cliff section in west vallef ~m.11 
of the Elk River on Linn farm in the NEt, mv¼ , 
SW¼ , Sec. 14, T. 32 s., R. 14 E., Montgomery 
County. 

Description 

South Bend Member (incomplete) 

Thickness 
(feet) 

6. Limestone; platy to slabby; sandy in lower part ••••• • •••• 2.0 

5. 99-nl:ls:t,pp.e; : ,s:~hg~~meritic at base ••••••••••••••••• 1.0 

Rock Lake Member (o. 3{1.') 

~. Shale; gray. Absent nearby ••••••••••••••••••• 0.3 

3. 

2. 

Stoner Member ,.. 3 ~- o t() 

Limestone, crystalline; gray; slabby to flaggy. 
algal(?) veinlets. • • • • • • • • • • • • 

Contains abundant 
. . . . . . . . . 

light gray; very porous with 
Joints widely spaced, no 

in thin layers parallel to 

6.o 

Limestone, coarsely crystalline; 
much limonitic material in vugs. 
horizontal partings. Exfoliates 
the face of the outcrop ••••• . . . . . . . . . . . . . . ••• 27.0 

3 



.: 
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Section 4 (continued) 

Eudora Shale Member (ll.0 to 14.0 ft.) 

1. Shale, limy; gray. Mostly covered. Maximum interval •••••• Jl~.o 

Bed 

2 • 

Section 5 

Measured below east abutment of t he Elk 
River bridge on U. S . 160 Hi ghway in 
the SW¼ , NE¼, SW¼ , Sec. 14, T.32 S., 
R. 14 E., Montgomery County. 

Description 

Captain Cr eek Member (33.3-/- ft.) 

Limestone, crystalline; light gr ay; slabby ••••.• 

Limestone, coarsely crystalline; light gray; bedding 
present but obscure. • • • • • • • • • • • 

Shale, limy; gray-green; partly covered. . . . 

. . . . . 

Thickness 
(feet) 

. . . 
12.5 

7.0 

1. Sandstonej> grayt) platy. • • • • • • • • • • • • • • • • • • • • 8 .0-j. 

Bed 

4. 

Base occurs below stream bed. 

Section 6 

Measured in the east backslope of a county 
road in the SWz;, NW¼ , NW¾, Sec. 16, T. 32 S • ., 
R. 14 E., Montgomery County. 

Description Thickness 
(feet) 

Rock Lake Member (incomplete) 

Shale , gray, weather ed. • . . . . . • • • . • • • . • • . • • 1.o,l 

Lime tone, crysta 
veinle s ••••• 

ine; gray. Contains algal? ) striatioh or 
. . . . . . . . . . . . . 

2. Limestone, crystallin~wavy-bedde~ Abundant s e ~-articu-

3.,-



;.. 

Section 6 (continued) 

Stoner Hember (14.3 ft.) 

3. Limestone, crystalline ; gr ay. Contains algal( ? ) striations 
or vei nlets ••••••• . . . . . . . . . . . . . . ••• 2 .3 

:,~\.. ~ 
2. Limes t one, crystalline; wavy- bedded . Abundant -s-eifilf.-

a r t iculat ed crinoid columnals on beddi ng planes •••••••••• 12.1 

1. 

Bed 

Eudora Sha l e 1 ember ( i ncomplete ) 

Shale , l imy ; gr ay . 
and crinoid stems. 

Base covered. 

Br achiopods (Der byia), abundant fusulines 
. . . . . . . . . . . . . . . . . . . . . . 

Sect i on 7 

}1easur ed i n east backs lope of a l itt le 
used public road in the SWt , SWi , NEt , 
Sec. 28, T. 32 S., R. 14 E., Montgomery 
County. 

Descr i pt i on 

Conta ins lar ge , f lat l imonit e 

• • 5 .3-/-

Thi ckness 
(feet) 

Weston Shale ( incompl ete) 

Sha l e, clayey; gr ay- gr een. 
concretions . • • ••• • • • 2 .01-

Stanton Formation 
Sout h Bend Kember (7.5 ft. ) 

3. Limest one , dense , f inely crystalli ne ; blue- gr ay ; wavy- bedded, 
weathers s l abby . Cont a i ns numer ous broken crinoi d col wnnals 
and sponges i n the upper part . • • • • • • • • • • • • • • • • • 3 .O 

2 . Sands t one , quartzos e , calcite cemented i n upper p:i, r t , lower 
p:i,rt curr ent- bedded ; blue- gray, weather s r eddish- brovm . 
Congl omeritic at base . Conglomerate cont a ins pebble and 
nodules of yell ow, impure lirneston.e and numerous br oken 
cr inoi d st ems. The sandst:me c:mtains calcit e f i lled cast s 
of t he brachiopod Di elasma . • • • • • • • • • • • • • • • • L~ .5 



> 
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Section 7 (continued) 

Ro ck Lake Member (i ncomplete) 

1. Shale, clayey; gray- gr een ••••••••••••••.•••••• J.Of-

Bed 

6. 

Base cover ed . 

Section 8 

k--- -- rvl 
~ ~a¾:1 0.,~ nd .measur ed in the 
south wall of the Ell< Valley in the 
SEt , SE}f;: , Nvli , Sec. 17, T. 32 S., 
R. 14 E., Montgomery County. 

Desc:bipti on 

South Bend Member (25. 5 ft . ) 

Limestone, slabby to platy • • 

Limestone , coarsely crys~aLLine ; joints and bedding absent or 

Thickness 
(feet) 

• • 4 . 5 

widely spaced . Exfoliates parallel to exposur e fa ce ••••••• 12 !5 

4. Limestone, sandy near base ; massive , weathers wavy- bedded . 
A cur rent- bedded sandstone occurs at the base nearby ••••••• 8.5 

Rock Lake Member (5 .2 f t.) 

3. Shale; gray- green ( dug out) . • . • • • • • • • • • • • • • • • • 5 .2 

2 . 

1 . 

Crinoi d stems on bedding planes . 

Stoner Ma~ber (16 . 0 ft . ) 

Limestone; gray; wavy- bedded . 
Nearly entire section exposed . . . . . . . . . . . . . . . . . . 16 .0 

Eudor a Shale Mffinber (incomplete ) 

Shale, l:i.my; gr ay- green. Ex.posed in nor th bank of the Elk 
River north of t his section. • • • • . . • • . • • • . . • 

Base cover ed . 

. . 4.0-f 



.... 

. . -

Bed 

Sect ion 9 

Measur ed in a running section along a 
t01mshi p road in the S v¼, SE¼ , Sec. 28, 
T. 32 s ., R. 14 E., Montgomery County. 

Descripti on 

South Bend Member (6.9 ft.) 

Thi ckness 
(feet) 

9. Limestone, dense; ~~vy-bedded ; blue-gray. Crinoid st ems, 
brachiopods and echinoid spines . Sandy in lower part , 
grad es downward into bed 8 . • • • • . • • • • • • • • • • • 3. 7 

8 . Sandstone , Coa r se gr a ined, upper p:3.rt l imy, lower part limonite 
cemented . Ri pple marked . Congcli.omeritic at base ••••••••• 3.2 

7. 
/ o .. 

Rock Lake Member (17 .0 ft.) 

Shale, silty; gr ay- gr een •• 

Lirfiestone , nodular, impure .••••• ••••••••••••• 0.4 

5. Shale,( gr ay- gr een; conchoidal fracture •• •••• •• • ••••• 5. 6 

Limestone , nodular; impure. 

Shale , gray-gr een ••••• 

Stoner Member ( 3.5 ft) 

. . . . .o.s 

2.9 

2 . Sandstone , ca lcite cemented ; ver-J dense; light tan-gray, weathers 

1 . 

t an. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 .5 

Eudora Shale Member (60t ft.) 

Sha le, dark gray to gray, blo cky. 

Rest covered , i nterval exceeds 60 ft. 

Section 10 

. . . . . . . . . . . . • . 10 .ot 

Projected from bore holes on the Hel l wig 
farm in the NW¼ , ¼, Sec. 36, T •. 32 S ., 
R. 14 E., Montgomery County • . 



.. 

• • 

Bed 

St oner iei.~ber (2.0t ft . ) 

Descript i on Thickness 
(feet) 

3 . Sandstone , fine gr a:rn.:fued , t an. • • • • • • • • • • • • • • • • • • 2 . O 

2. 

1 . 

Bed 

3. 

2 . 

1. 

Eudora Shale Member (74.0 ft . ) 

Sha le , s i lty ; gray. . . . . . . . . . . . . 
Shale , carbonaceo~s; black ; plat y •••••.•• 

Stopped on t he top of the Captai n Cr eek Member. 

Section 11 

Measured along t he south backslope of a 
county road in the SEi , NEi , NWi , Sec. 36, 
T. 32 s ., R. 11+ E., }ontgomery County. 

Descri ption 

Captain Cr eek Member (9.0 ft.) 

. . . . . 71.5 

2.5 

Thickness 
(feet ) 

• • 2 .o 

. 4.0 

Limestone , dense , blue-gray . 

Shale , limy, gr ay ••• • .• 

Sandstone , platy, gray . 

Underlain by Lane- Vilas Shale . 

. . . . . • • . • . • . . • • . • .3 .• o 

Section 12 

An unpublished sect i on by N. D. Newell 
from the files of the Kansas Geological 
Survey at Lawrence. Onl y the Stanton 
portion of the section is given. Measured 
in the SW Cor. Sec. 29 and the SE Car. 
Sec. 30, T. 34 S., R. 15 E., Mont gomery 
County .. 



Bed 

6. 

Description 

(Rock Lake Member, incomplete) 

Cross-bedded sandstone ••••• 

Whitish papery sandy . shale and thin sandy oolite with 
Myalina and Worthenia ••••••••••••••••• 

(Stoner Member, ft.) 

Thickness 
(feet) 

. . . . . . 15.of 

5 . . . . . . 5., 
4. Sandy limestone, interbedded with coarse sandstone (conglomeritic 

3. 

at base). Molluscs. • • • •••••••••••••••••• 5.0 

(Eudora Shale Member, 10 ft.) 

Dark gray clay (shale) with large phosphate concretions. 

(Captain Creek Member; 3 to 10 ft • ) 

. . • 10.0 

2. Dark gray , cross-bedded oolitic limestone with .Enteletes ••••• J to 10 
I 

1. 

Bed 

4. 

(~ - Tilas Shale, tncomplete) -
Clay shale, covered. 

Note : The parenthetical notations are the present writer·1s. 

Section 13 

A core drHl sounding drilled by Joseph 
Martin at a proposed quarry site in the 
SW# , SE¼ , Sec. 30, T. 34 S., R. 15 E., 
Montgomery County. 

Description 

Ro ck Lake Member (incomplete) 

Sandstone, poorly cemented with l:i.monite; brown. A few thin 
shaly partings • ••••.••.•••••••••••••••• 

Thickness 
(feet) 

l 6.9 



Section 13 (continued) 

Eudora Shale r ember (2 .O ft.) 

Shale , clayey, gray. ••••••• ~ •••.•••• ,. 2.0 

Captain Creek Member (17.9 ft.) 

2. Limestone,oolitic; calcite cemented; very hard; light tan to gray; 
Fossiliferous. SThaJ:eppa:v£ii~itesl .itn lower 3 ft. become more 
numerous near base ( conglomeritic). • • . • • • • • • • • • • • • • 17. 9 

~-cVilas Shale (incomplete) 

1. Shale , silty, gray •••••••••••••••••••••••• 2.1 

Bed 

Stopped in same. 

Section 14 

Measured in the banks and stream bed of 
Hafer Run in the Nt'l"¼ , NE¼ , Sec. 4, 
T. 3/f •, R. 11+ E., Montgomery County. 

Description 

Rock :- Lake "l"1.E3mber (incomplete) 

Thickness 
(feet) 

5. Sandstone, fine-grained, subangular, soft limonite cementation; , 
orangish white. Current-bedded. Some fossil fragments •••• -;: .~107' ~-~- :-

4 .. 

Stoner Member (1.0 ft.) 

Conglomerate and fos sil breccia. Cont ains large orthocone 
cephlapod, Chonetes, ~ryozoa,and crinoid stems ••••••• 

Eudora Shale ember (12.3 -:rt.) 

. . . 1.0 

3. Shale, carbonaceous; black; fissile. Numerous phosphate eeR--€lc~Ari©fts. (2 .3 
Ctsi...v--U~ - - -- -- ~ ~ __, -- 2. 1 

2. Sha.le, silty; gra~. Numerou s sponges µIetetocoeJ±a) 10.0 
( t-k..+e.xoc.ve~) - - - - \ o.O 
Captain Creek Member (incomplete) 

1. 0olite, forms stream bed upstream from section. 

4-1 



~ . 
r~ 

Bed 

7. 

6. 

5. 

4. 

3. 

2. 

1. 

Bed 

7. 

Section 15 

A p ore drill sounding · drilled in the 
f/'N 8'.Et;: , SEt;: , i\Jvv¼ , Sec. 1, T. 35 s ., R. 14 E., 

Montgomery County. 

Description Thickness 
(feet) 

Rock lake Member (incomplete) 

Shale,gray, with thin calcite cement ed sandstone lenses 
throughj,out. . . . . . . . . . . . . . • . . . . . • . . . . . . 
Sandstone, stained. • • • • • • • • • • • • • • • • • • • • • • 

Shale, gray •••• 

Stoner Member (4.1 ft.) 

. . . . . . . . . . . . . . . . . . . . 

Sandstone, gray , fossili f erous . 

Capta in Creek Member (3. 9 ft.) . 

. . . . . . . . . . . . . . . . . 

Oolite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

8.1 

7.5 

4.1 

0.5 

Shale, gray. . • . . .· • . • . . . • . • . . . • . • . . . . . • 1. 7 

Oolite •••••• . . . . . . . . . . . . . . . . . . . . . . . . 
Ian~Vilas Shale (incomplete) 

Shale, gr ay. • • 

Stopped. in same,. 

. . . . . . . • • • • • • • • • • • • • • • ♦ • 

Sect ion 16 

Measured in a small quarry about a half 
mil e north of Round Mound i n the SEt , SW¼ , 
NWt;: , Sec. 8, T.34 S., R. 14- E., Montgomery 
County . 

Des ription 

~ ston Shale ( i ~ mplete) 

Shal limy; tan t green. . . . . . . . . . . . . . . . 

1.7 

4 .3 

3.0 
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Section 16 (continued) 

Bed Description 

Weston Shale (incomplete) 

Thickness 
(feet) 

7. Shale( limy; tan to gr een. • • • • • • • • • • • . • • • • • • • • 3 .o.;. 

6. 

5. 

4. 

3. 

2. 

1. 

Bed 

Stanton Formation 
South Bend Member (5.0 ft.) 

Limestone; gray, weathers yellow. Unit bedded , some tendency 
to weather faaggy in lower 0. 6 ft. Contains abundant sponges, 
some brachi opods (Dielasma), and broken crinoid stems. • • • • . . 
Shale, limy; tan •• . . . . . . . . . . . . . . . . . . . . 

1.1 

• o.6 

Limest one, sandy or sandstone, lime cemented ; gray to blue-gray ; 
unit bedded but develops partings after weatheri ng. • • • • • • • • 2 .4 

Shale parting. • •••• . . . . . . . . . . . . . . . . . . . 
Sandstone, conglomeritic, well cemented; gray weathers bro~m. 
The conglomerat e contains limonite concretions ands~ 
~. Foss i l s i nclude molluscs, bryozoans and much broken 

• •• 0 .2 

fos sil material, especial ly crinoid stems •••••••••••••• 0.7 

Rock Lake Member (incomplete) 

Shale, silty; gray- gr een ••• . . . . . . . . . . . . . . . .. . . . 

Sect ion 17 

Measured in a small quarry about 60 ft. 
wes t of a culvert on a count y roa.N in 
the SE¼ , NE¼, SE¼ , Sec. 1, T. 35 S., 
R. 14 E., Montgomery County. 

Description 

Weston Shal e (incomplete) 

Thickness 
(feet) 

3. Shale, limy; gr ay .. Contains numerous crinoid stems and several 
varieties of gast!l'opods. • • • • • • • • • • • • • • • • • • • • 5.o./-



.,. 

,.,. 

1. 

Bed 

6. 

5. 

4. 

Section 17 (continued) 

Stanton Formation 
South Bend Member (4.9 ft.) 

Sandstone, lime~cemented, current bedded. 
at base. Foss iliferous •••••••••• 

Rock Lake Member (incomplete) 

Conglomeritic . . . . . . . . • • 4.9 

Shale, gray. • • 

Rest covered. 

. . . . . . . . . . • . . • . . . . . . . . . . . • 3.of 

Section lS 

1tvA ~ 
A composite. sec•v.ic,n from outcrops ·.and bore 
holes in t he)wf : NW¼ , NW¼ , Sec. 36, 
fil. 33 S., R. 14 E., Mongomery County. 

Description "Thickness 
(feet) 

Rock Lake Member (incomplete) 

Sandstone, red-brown; slightly conglomeritic ••• 

Shale, gray, with several thin sandstone zones •• 

Stoner Member (2.2 f£t.) 

. . . . 
• 0 • . . 

Fossil breccia, lime-cemented . 
and crinoid fragments • •••• 

vt 
Contains brachiopods, bryoz I als, 

. . . . . . . . . . . . . . . . . 
Eudora Saale Member (13.0 ft.) 

• l.5t 
( , \ -~ 

• 2.2 

3. Shale, clayey; dark blue- gray; numerous bleached phosphate 
nodules. . . . • • . . . • . . . • . . . • . • . . • . • • • • • . 13 .o 

Captain Creek Member (incomplete) 

2. L:imestone, impure; yellow. Contains numer ous s ponges, 
especially Heterocoelia ( ?) • . • • • • • • • • • • • • • • • • •••• 1.0 

l 1:· Shale, gr ay . Conta ins numer..ius thin calcite cemented 
sandstone zones. • • • • • • • • • • • .• • . • • • • • • • • • • • • 15 .o.,L 

Stopped in same. 
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