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ABSTRACT 

A st u~y was ma.de o.f the stratigraphy ,jf the Keref orcl Limestone 

member of the Ore.ad Limestone (Sr.awnee Gr.oup; Virgili.an Series.i, 

TJr1per Pennsylvanian) in eastern Kansas from outcrops whose looal-

i ties range from Doniphan County L'1 the north to Elk County L11 the 

s~th. Laboratory invef!tigatlon of thi.a lirnest.>ne was c::mducted 

with the aid of etched blocks and ·thin sections and w:ing ~'1.e c1.aas-

if ication of Folk (1959). The unit ls extremely Vttria.ble in all 

cha::-acterieti.cs It is moat constant i n cha.racte.r in the northern. 

part of the ontcrcp- from Dor.iphan to Douglas Counties .~ cr;;.ri~:i.st5.ng 

of an upper part with a high cor,ce,ntr.s.tton of fusulinids and a 

lower p:art with a fauna which varies greRtly in c:H.v-~:rsity a nd abund~ 

a.nee. L"l the central part ~f the outcrop, in Fr&nkl:n~ Osaee F..nc 

Coffey Countit?Js, the unit is much thicker and comd.isw do.--nlnantly 

of a micrite whtch becomes increasingly more sandy so-.:thwartll:l. 

ThEs top of the unit in both areas shows evidence of having be :n 

deposited in a higher enerEY environment than the remainc.ier·. Ti'-:.e 

unit in the souther!~ part of the outcrop, fran Woodson to Elt 

Counties is highly variable and appears t'.'l be the product of an E,.n.•:,r-

ironment wher~ the enerey levels were higher t han ~,ose 'Which exietec 

1.n the basin of deposition 1n t.~e north . The unit is interpreted 

over~ll regressi:m t:;-wa:rcis the €I'd of t he ('read megRcyr.:loi:.hemo 
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INTRODUCTION 

General Statements 

Thia report on the stratigraphy of the Kera.ford Limestone in 

eastern Kansas is to record in some detail the distribution, lith-

ologic and paleontologic features. The ultimate aim is to interpret 

environmental conditions extant during the deposition of the Kereford 

Limestone in this area. 

The area studied in this report is located in east.em Kansas, 

L"l the phyeiographlc cH.vislon known as the Interior LOlvland Province 

(Fenneman, 1938). North of t.}Je Kansas River the area is included 

in the Dissected Till Plain section of the Province, south of the 

river 1.n the Osage Sectiono Exposures of the unit occur in Doniphan, 

Atchison, Leavenworth, Jeffersoo, Douglas, Franklin, Osage, Coffey, 

Woodson, Greenwood and Elk CoW1ties. More detailed locations are 

shown in Fig. 1, and rr.ap referenoos in Appendix A. 

The Kereford Limestone, by virtue of its position as toe upper-

most member of the Oread Formation (Fig. 2) and its thinness 1n 

relation to the other members of the formation, rarely has any 

marked topographic expresaion, and slm:>st all exposures of the Kere-

ford Limestone lie well back fron the Oread escarpment, which is 

usuallJ~ formed by the thicker, more resistant, Plattsmouth Limestone. 

In t.~e centrfll part of the outcrop srea in central Coffey County, 

where the underlying Heumader Shale ts thick, the Kereford is 

unusually thick and is coounonly associated with sandstones which 

locally are massive. There the member may form a scarp well above 
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the Plattem::iuth Lirasst.:>ne , and the sar:dst~ne~ appe&.r to hav.;; a 

marked impression orr t.he topography~ pr:xlucing treelessj rollinc 

upla.n:3s. 

Fteld Inveetifation 

h 

Outcrops of the Kerefcrd Limestone were located mainly by 

reference to the st.retlgraphlc section books in the files of the 

State Geologleol Survey. The geochemice.l branch of t.}ie Survey furn-

iehoo the location of many exposures, 'Which, inaarnuch as they had 

been recently studied, were in excellent condition. In con.tre.st, 

some of the exposu...~s obtained fra:n t.~e stratigraphic section books 

were found to be cc,vered or dest:ro;red. Where irJ.formation was poor, 

or riiOTe detsiled correlstior: reqilired, outc:r0t")t:J were f ,:>und by drivlng 

cour1ty roods and by studying geol ogical and topographic maps. 

Reference wae also made t o wri.ouo theses. 

The majority of outcrops visited were measured and descr·ibed 

using the schedule proposed by Goldman (1923) and the terminology 

of McKee (1953 ) . Where outcrops were found to be po-:>r or fragment-

ary!- note ,._,as made of the lithology and fossll content) mai:-8.y for 

use tn correl6tion. 

Vertically ori ented sa.~pleo were collected, c:rmnonly from 1 foot 

1.nt.ervale. e1nd elso fran zones where signif ic&nt changes in lithology 

.::>r fossil content xcurred. Very thlckr. apparently homogeneous 

un!.ts were sa:!lpled at L"1tervale; of 2 to L feet. f 'ossil,s were collect-

ed for m~re detsiled identificatio~ • 

.Appendu A gives the detailed location and description of 
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measured sections. Photographs at each locality are included in 

the appendix rath£:r. than distributed in the text; this 2rran1;ement 

was judreo to be more u~eful to the reader. In each case the 

outcrop of Kereford is shown between lines. 

Laboratory Analysis 

Etched Block Study 

5 

The use of the clc.sE? l flcatlon at Folk (1959) determined the 

method af lithological investigation. Folk considers that only by 

t.lie use of thin sect.tons can carbonate rocks be accurately described 

and calssifiedo However r he claims that 80 percent accuracy can be 

obtained by the use of etched surfaceso The amount of tim€ necessary 

for t.~e preparation of thin sections was considerec to b~ excessive, 

and so thin sections were made only as an initial control, or where 

an apparently significant lithological type was fo ;.:,nd, and in cases 

where identlf lca.tio.r. s.nd classif 1cat1.on were doubtful. 

The limestone samples were sawed in a vertical ~irect1.on and the 

flat surface placed in a solution of 10 percent hydrochloric acid 

for up to 5 minutes, ( the amount of etching that occurs is determin-

ed by the dens 1. ty of the limestone). Frequent examine tion of the 

surface with a hand lens, during the pr::>cess, determined the optimum 

amount of etching . Ives (195!.:) gives a detaileci discussion of the 

use ~f etched blocks. Study of the E: tc.'1ed surface was rr.ade under a 

binxulnr microscope, and ~ith practice it was found that 1.n most 

csaes the limestone could readily be cl.&sslfied. 
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Acetate Pool Study 

Folk (1959) tit€.tss that a siml.liir level of accur~cy of identif-

ication can be obtained either .it.h acetate peels or etche<i 'tl~;)kSo 

Peels have the cH.sad'\PQntage th&t the cl 1.:rt.ribution &nd ldentif ication 

of 1.naoluble constituents car.:.::.ot be determined, and the advantage 

that grain size and texture can be better neerio Commo.."1ly the Keref ord 

Limestone has a high content or insoluble material so acetate peels 

are used maL'lly for 1.llustre.tlon purposes, rather t.l-;an as an aid 

in s~udying litiwiogi.esg w en (1959} gives a description of tb.e 

methooe used in preparing the peelso 

Insoluole Re~idue Study 

The metb.od 9 with a few mod if ice.tlonsi .follows that of 1'"1.sher 

(1958), who uaed that originally developed by Ireland (19.51}. 

Samples of lir-..estone weighing 20 grams 1,,ere dissolved in J.O pcsrcent. 

hydrochloric acicie Coarse fractions were retained for subseq-1ent 

study. The coarse fraction of samples from o::-,e locality where the 

11.meetooe was· hlghly.....arenaceous were sieved in order to determine 

the gr;:ln sizEi . As the Kereford commonly has a high C!)nt,ent of insol-

uble ms.terial it wns felt that study of the natu.."'e of this m£1teria 

~s necessary. Results of this investigation a.re shown in Appenritx B. 

Choice af Clrasslf ication 
. - ---------

The claesifi.c&tion of limestones of Fclk (195'9) was chos€n 

as it is felt tr~t it giveE 1;~ore precision in the dee:cripti::m of 

a lL-nestone than other clussif ication~ s.rr.; ala:> truit the concepts 

underlying the class!f icatlon are extremely useful in interpreting 
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the conditions of dep~sition of the uni.ta It wss not used in the 

field, a.lthoughJ ac cording: to folk this can be done. s ~1cessful use 

of this clessif tcatlon is found to be very much a i:r...attf I ;.: ,;jXperia,., 

nee; 

Previo-us 

No detailed stlldy has been carried out on the Kereford Limestone 

alone.I' but 1.t le mentlonad L"l numerous reports which are concerned 

with e!.ther larger groupings of rocY.s, o:r in stucies of lxalize::3 

ureas. 

F'irst reference to the unit prob&bly was 1r..ade by Bennett (1896 9 

Poll5) who» L'. o. descript,i ~n af a sectton in thE quarry at Lecompt.on, 

Kansas. sUiltesi 

rt.Above t h is~ the[Plattsmou:Lh Lur .. '}st:>ne 1 l.les 1 foot. of 

blue clay shales; [the Het?Iuader Shale J then 6 feet of 

shelly, n'.Xiular limestone, wl th heavy clay partir.ga 

aboundl.ng in wall-p!'eeerved fossils, ••• o••a•••••••o•o" 

Hinds and Green (1915., p.171 } in their classification of the Oread 

Limestone mention that. abovf: the 11 uppe:r. 11.mest.one.11 of the Oread is 

the so-celled 11 waverly F!..agging11 • Condra (1927 , p.ltS) consider1:,d tne 

r.iame 11Waverly Flagging" a non-geographic t.firm, and first applied the 

name Kere.ford Limeat::me t.o a limestone which he dt',scribes as beir.l£ ; 

"dense, s::1nmzhat a..1"9na•::,eous , in part oolitic, a:1d 

quite fos-silifer0'..lfit1. 

'Ihe typ~ locality is the Ker.ford Q:iarry.r just south of Atcbisono 

Further reference to the stratigraphy of the Kereford Limestone 

i n locall.zec arens 1r.s.y be found in several wipublishec Mast.er6' theses 
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(Laughlin, 1957; McLaren, 1958) and in the State Geological Survey 

rep~ts on Osage County (O'Connor, 1955), Elk County (Verville, 1958), 

Douglas County (0 1Connor, 1960), and also U.S. Geological Survey 

geologic map of the Fredonia Quadrangle (Wsgner, 1954). 

Ths general paleontology of the Oread Limestone has been studied 

by Delo (1928) and reference to 1 t has been made L'1 more speci~llzed 

etudiee; .for ·er.ample, Ireland (1956) arenaceous Foramini.fera; Squires 

(1952) bryozoa.ns; the insoluble residues or the Shawnee Group have 

been studied by Perkins (1952). 
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STRATIGRAPHY 

General Statements 

The Y.:ereford Limestone is the topmost or "super" limestone of 

the Oread Limestone formation, a division of the Shawnee Group (Fig.2). 

A fairly detailed study of the development of the stratigraphic 

classification of the Kereford Limestone is given by Moore {1935). 

The Oread Formation was originally classed as t."1e topmost lime-

stone member of the Douglas Formati on of Haworth (1898t p. 93) . 

Moore (1932 , pp. 93-91.i) excluded the Oread Limestone from the 

(reclassified) Douglas Group on the basis that it is more related t o 

the cyclic shale-limestone sequence of the overlyine Shawnee Group 

than the predominantly elastic Douglas Group. In addition, the 

more readily mappable boundary occurs &t the base of' the Oread rather 

than at the top. 

The- name Oread Limestone waa applied by Haworth (1894, p.123) 

in Moore, 1935 t.o the massive limestone now known as the Toronto 

Limf,stone immediately overlying the Lawrence Shale. This termincl-

Of.,Y ie Sj~nonymous "With the 11 lower Creed" of later workers. In 1695 

Haworth {p.L61) applied the name to two limestones, probably the 

11 lower11 and "upper Oread" of later usage. The limestone subsequent-

ly called Kereford was probably included in the latter, as it was 

by Bennett (1896 , p.llL). Hinds and Gre en (1915, p.31) recognised 

four limestone beds which included the limestone above the "upper" 

member, this limestone being the Kereford Limestone. 
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Hoore (1935, p. 161) crystallized the classificetion of the 

Oread Litaestone into its present form with four limestone roe.,nbers, 

and three intercalated shale metnbers; these are respectively Toronto 

Limestone (base), Snyderville Shale, Leavenworth Limestone, Heebner 

Shale, Plattsmouth Limestone, Heumader Shale, Kereford Limestone 

(top). 

Laughlin (1957) noted that the spelling of Kereford Limestone 

member by Condra (1927) differed from the spelling of the name of 

the type locality, the I<erford Quarry, in Atchison. Hoore (1952, p. 

366) considers that: 

"Stratigraphic na..----ies established by uniform usage 

in several publications shall not be subject to change in 

spelling, whatever the origin of these names or the advoc-

ated reason for change in orthography shall be." 

The spelling of the word Kereford, as proposed by Condra in 1927 and 
-

uGed in subsequent literature, is therefore retained. 

The l~reford Limestone in the Northern ·~ .2£. !!!£, Outcrop 

in Eastern Kansas 

The Kereford Limestone in eastern Kansas exhibits great 

variation in npl)earance, lithologic type and thickness. In the 

northern part of the outcrop, in Doniphan, Atchison, Leavent1orth 

Je[ferson and Douglns Counties, the unit is more constant in its 

features than in nny other part of eastern Kansas; even here, 

however, there is considerable variation. 
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The thickness of the unit ranges from 8.6 feet st Locality L 

in the Kerford Quar~J south of Atchison,. to 1.6 feet at Local!.t,r 2~ 

2 miles north of Atchison. The unit in both localities , is rather 

abnormal in character, and generally the thickness decreases north-

wards. The thickness ranges from about 7 feet in Douglas, Jefferson 

and Leavenworth Counties, to 3 feet ir. Atchison and Do:iiphan Counties, 

although, as is shown abave, there may be considerable vsriation in 

thickness within a few miles (Plate 1). 

The appearance of the Kerof ord Limestone is relath"ely constant 

throughout the area. The lower part has thin slabby beds about 

2 to h inches thick and is regularly bedded , often with a rathe~ 

ncx:lular appearance, and thin calcareous shnle partings. In some 

exposures, as at Locality 7, just east of Easton, in northern 

Leavenworth County, the thicknesses of the lnterbeclded shale and 

limestone may be sub-equal. At other exposures, for example at Loe-
-

ality 16, Douglas County, any semblance of regular bedding is lost, 

and the shale partings appear to be completely gradational into the 

limest~ne. This thin sl&bby part of the Kereford is completely abs-

ent from Locality 1, in northern Doniphan County. 

The upper part of the Kereford approaches massive b2dding, beine 

usually a single thick, slabby or bloch-y bed about 2 feet thick. 

In any vertical exposure (Fig.~,) it tends to be mor~ prominent than 

the remainder of the unit. This rather m.assive, outst,anding appear-

ance cl i.sappears in central Douglas County (F!.g. 2.3), although the 

upper part is c::,mrnonly thicker bedded than the underlying part of 

the member. Though the upper part of the f~ereford le usually a 
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single 2 foot bed in the northern part of the outcrop, in Jefferson 

and Douglas Cou..nt.i.es it ia a roin:>r, though prominent part- of the unit 

(which has a total thickness of about 7 feet), in the north, where 

the total thickness is much less, it may comprise virtually the 

whole of the unit (Ftg.t5) with the underlying slabby limestone being 

reduced to one or two thin, rather nodular beds. 'l'owards the top of 

this massive unit thin stringers of sorted shell material are seen, 

which, owing to differential weathering ,tend to stand out. At 

Locality h, in the Kerforo ,iuarry so.ith of Atchisont cross-stratif-

icati~~ is seen near the top of the member. 

Commonly, the contact of the Kereford Limestone with the over-

lying Jackson Park Shs.le is marked by a thin platy zone of coqulnal 

limestone. The :i.. c,~--1er contact is usually sharp, although locally thin 

stringers of limestone are seen in the top of the underlying Heumader 

Shale. At Locality 6, the u.pper contact is marked in s ~ e places 

by a thin, (0.1 feet) layer of fibr~us calcite, with the fibers 

normal to the bedding plane. Th!.s layer shows some of the features 

of cone-in-cone structure, and is believed to be post-dlagenetic. 

~t the same locality, 0.5 feet below the base of the Kerefo:d: simil-

ar fibrous calcite occurs, separating yellow, very calcareous shale 

from a gray shale. 

On fresh surfaces, the color of the limestone is generally light 

gray) or buff-gray~ 'With the interbedded shales b€?ing a darker color. 

Commonly it weathers to a yellow-buff color, although in some expos-

ures, as at Locality 3, in Jackson Park at Atchison, the c -:ilor of 

the exposed surface is due to limonltic. clay which has bao.'1 washed 
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down from the shale and sand of the overlying Jackson Park Shale. 

In ~~ny outcrops, the lower alabby-bedded limestone appears very 

argillaceous. Examination of insoluble residues 1.noicates a high 

content of elastic material (commonly about 20 percent). (Appendix B). 

In Locality L, the limestone can only be distinguished fran the over-

and underlying sha le by its lighter color; here the unit contains some 

Lo to 50 percent elastic material. The 1.neoluble residue content at 

the more massi~e upper unit, where evidence of sorting is seen 1is low. 

(F'ig. 2). Locally pyrite is observed, and rnay be quite abundant in 

t.~e insoluble :residue. 

The lower slabby liroost~ne is commonly a fossiliferous micrite, 

however all grad~tions fr~ a nicrite to a bicmicrucite were obser-

ved. In some exposures, notably Localities 12 and 15J an extremely 

high concentration of "algal ·-material" may produce . an algal biolit-

hite near the base ~f the unit. 

In Doutl.D.s County t.~e upper, more massive pa.rt of the unit ls 

almost entirely a fUBulinid biomlcrudite. Towarde the top of this, 

thin stringers :,f reworked f ossll msteri&l appear, and the upper 

surface of the member is canm:mly a 11 coquLria" of fossil material. 

In some exposures, as at Locality 16 near Stull in Douglas County, 

this 11 coqui.na" has been called noatmeal rock" by Jewett (p1c,rsonal 

c~mmunicatlon) and it is separated from the top of the unit by & thin 

shale zone. On going northwards the ratio of the sorted shelly mat-

erial t o the iu.sulinid biomicrudlte increases, until, in Atchison 

County, virtually the whole of the thick upper bed is cooxposec of 

this material, and it is rarely a good biosparrudlte as commonly 
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the sorted shell fragme:.ts £:.re i n o. micr i t.e matrix . Ool ites may be 

seen in so;ne eJ;."Posurea. but onlv in Loct.l i ty i.i d o they occur i.r. . - ., 

sufficient quantity for the rock to· \iarrant the appellation of 

11 oosparlte". 

The fauna of the loller part of Kereford varies considerably 

both in variety of fossil types and i n amount of f ossil material. 

Generally, in the southern part of the area 1 t.~e basal beds of the 

Kereford may be very fossiliferoilS, a l most 11 reef-like 11 , end the 

fossil content decrease1; sharply up t o the uppe~ f usul L'1 id b iomicr-

udlte . In northern l .e&venworthi Atchison and Doni.phs,rr Collnties 

there i s commonl y~ very sparse fauna i n t he l m.ier pQrt of the Kere -

f ord. Tr..ree phy la a ppear to be dom inant, algae, bryoz. ~ ;.ns a nd br.; ch-

lopods . In the south II Ottonos.ia' i s very abundant near the base . 

Both ramose and fenestrc lla to bryozoons oft.en well preserv€1d : a r e 

generally dist.r ibutecl thr oughout t he l ower unit. The brach.!.op:)d s 

are ve:..7 diverse , and a.re locally very abundant, as in Locality 18, 

near Globe in southern Douglas County. Composits is prob&bl y the 

most abundant genua in an,_v one l ocality. 1''. inor f oss ils are the pel-

ecypodsr chief l y };val lna (l-.h ich is vc'ory abunda nt ne,~:r the base of the 

Kereford in sane exp3sures), although other pelec)~od genera are seen; 

tabulate corals, ostracooes, snails (us ually small), and crinoids : 

the latter usualljr occurring as articul.i~d col urnnals. Trit ic it.e: s 

may be seen i n th i s l~er part, but i.t is genf:ra l l y very rare . (Fig . 2). 

The upper, fusulinid biomicru.dlte, has a restricted but abc.nd-

ant fauna of Triticites, minor gastropods commonly of the bellerop-

hontid type, and very rare brachiopods. Towards the top, in the sort-

ed shelly materiel , the fauna becomes mo:!'e diverse ~1th Osagla, some 
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Triticites, bryozoans (usually ramose), shell fragments and disart-

iculated crinof.d ossicles; occasionally, well preserved brac.hiopods 

occur on the upp-er surface. 

Arenaceous Foraminifera are generally fairly t:qu~dly cH.str ibi.ited 

throughout. 

!h!t Kereford Limestone !!l Central !_m .2f !h£. Outcrop 

In Franklin, Osage and Coffey Counties the I~ere f·;)·n .. ' " ·. ,•: .~ t.onc 

shows greoter variation in lithologic type and t.n.ic!~.f':~·- :; t ;- : · ... "mywhere 

else in eastern Kansas. What appears to be a g r mh.:;,J.. "i . ~:'.·:,-::L;:: ·: :1f t he 

unit in these characters ca."l be traced from so,.:: thern Do;.:;i :).a r, Cnu."1.ty 

into northern Franklin and Osage Counties. The wor ,1 " .s·,rpcars " is 

used, as in southern Douglas County the upper part of the Kereford 

in the exposures seen, has been removed by erosion. Detailed correl-

stion of the member in southern Coffey County with the unit further 

south is difficult, owing to the paucity of good exposures, and/or 

the absence of recognizable Kereford in the extreme south of Coffey 

County and northern Woodson County. 

The member reaches the maxixaum thickness in this arec. About 

25 feet of Kereford are seen at Melvern in southern Osage County, 

and approximately 30 feet near Waverly in northern Coffey Coimty. 

The thi ckness . of the unit is reduced to 5 feet in the vicinity of 

Burlington, central Coffey c~-mty. 

Two lithologic types occur which are not found in the northern 

part of the outcrop in ens tern Kansas. In Franklin and Osage Counties 

a thick sequence of flaggy, rather regular bedded, unfosailifer-



... 

• 

18 

ous "lithographic limestone" occnrs on top of the basal fossil-

iferous part of the unit. Farther south, in northern and central 

Coffey County, this n1ithographic limestone" or mlcrite grades 

laterally into an arenaceous limestone or a calcareous, ve.ry fine-

grained sandstone, which, as in locality 31, changes upwards 

into a ma.salve, scarp fonning 1 fine-grained, non-calcareous sand-

etone. 

As noted above, in southern Douglas County, the Keref ord 

Limestone consists of a lower, slabby bedded, fossiliferous inic-

r1te and an upper fusulinid bl.o:nicr.w.ite, with a total thicknees 

of about 7 feet. In northern Franklin County, at Locality~ ~'; 

this fossiliferous sequence becooies condensed down to about 3 

feet, with essentially the same fosei.l distribution remaining. 

Overlying this ls the micrite, which forms the major part of the 

Kereford Limestone in Osage County. Therefore , from evldence of fos-

sils, this minort lower part would appear to be _equivalent to almost 

the entire Kerefard in the north. ·· At Locality 23, the lower fossil-

iferous part ls unusually well developed but it is only 7 feet thick 

canpared to e. thickness of about 26 feet for the complete Kereforo 

at this locality. It is commonly re.ther irregular and sl2bby•bedded · 

and has calcareous shale partings. In some exp::>Suree the Kereford 

appears to be gradationsl into the underlying Hewr.ader Shale. The 

upper contact is rr.anlfested by the more flaggy, reeularly bedded, 

characteristically weathering mlcrite sbove, and by the remarkably 

eharp trE-nsitlon from a fossiliferous to a completely unf ossiliferous 

micrlte. Apart from the absence of fossils in the micrite» there 
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are no marked chanfeS in texture or in the content of insoluble mat-

erial at thi.s boundary. (See Appendix B)o 

This lower fossiliferous part h not found further south than 

Wavc.-~lr end even here (Locality 26) it is a very minor part of the 

member. 

Commonly it is e fossiliferous micrite; at Melvern, where there 

is an aburidance -:of ,fossil material it ts a biomlcrudite. 

Generally the reletionship seen in the northe~:n part of the out-

er~ with fusulinids in the upper par,t of the member and other fose-

1.ls L.'1 the lower part, is repeated in the "condensed sequence" in 

tbe central area. The abw1dance of Triticites decreasee sou.thward.e, . 

until at Melvern, only a few scattered fusulinids are seen in the up-

per part of the lower fossiliferous zone. 

The fossil content of the lower part of the Kereford in this 

area varies considerably in diversity snd _abundance. J!.t Locality 

2L there it!! e. wide variety of forms, "algal material", sparse fusul-

lnids, abundant horn corals, tabulate corals, diverse brachiopods, 

and crinold osslcles. The fauna may be sparse elsewhere. Myalina 

is commonly found near the base :>.f the unit, commonly associated with 

Juresania and Derby-a. The f onns occur at the top of the lower f oss-

111.ferous zone at Locality 2L, and also Myallna is found with some 

brechiopods et the extreme southern ex-tent of this lower fossilifer-

ous zone in northern Coffey C~unty where it is very thin in relation 

to the total thickness of the unit. 

Overlying the lower fossiliferous part of the Kereford in Osage 

County, end t..'1e extreme north of Coffey County is the unfossiliferous, 

flaggy micrite. This fonns the major part of the Kereford in Caage 



• 

County. Southwards in Coffey County, the arenaceous lateral 

equivalent of t.hie micrite forms the dominant part of the rnembero 
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In Osage County this part of the Kereford ls a thick (16 feet) 

sequence of light-gray, ha.rel, flaggy, and reglllar•bedded micrlte, 

which becomes slabby towards the top. The micrite weathers into · 

characteristic sharp-edged slabs. Between the flaggy bec:is are thin 

partings of what appear to be very f lnely laminated limestone rather 

than shale. 'nle micrite ln Osage County has an ineoluble content 

of about 10 percent, mainly argi.llaceous material (Appendix B), but 

with a 8fflflll amoW1t of very fine sand and mica particles. 

In northern Coffey County there is a change in this basic 11th• 

ology. At Locality 25, 2 miles east and 1 mile north of Waverly-, 

the average amount of insoluble material 1n the micrlte is little 

more than in Osage Cowity (Appendix B), but it becomes more shaly 

and silty towards the base. Near Waverly (Locality 26) the member 

appears very silty; thl.s is especially apparent on the bedding sur-

faces, which are canmonly very mlcaceou.s. The name "Waverly Flagglngn 

of Hinds and Gi-een (191S), prob.bly or1.glnates fran this. At this 

locality ripple marks (Fig. 3) wit.lot north-south trending axes are 

observed on some bedding surfaces where the amount of arenaceous 

material ls fs.trly high. To the south as well as to the east of Wilv-

erly the lower part of this sequence becomes very sandy, and the upper 

po.rt becomes a sandstone, as at Locality 27, L miles east of Waverly. 

At Locality 29, L.S miles south ::,f Waverly, it is a micrite, contain-

ing sane oolltes and with a fairly low insoluble residue content. 

In some exposures the lower part of the Keroford below the micrlte 



FIG . J . Lo ality 26 . Coffey County . Apparent ripple 
ma r kinf,S on bedding surface s of the Kereford 
Limest .:me . 
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is represented by stringers of sandy 11.mestonee in a calcareous 

shale. It is slgnif lc&nt that this limestone-shale sequ.ence occur:s 

around the fringes of the area having a large sandstone content. 

South and east of Waverly the lower part or t.he Kereford 1& typic-.lly 

a very thin-bedded to laminated series or lnterbedded arenaceous lime-

stones (arenaceous or quartsose micrite), calcareows sandstones., and 

quartzoae sandstones. Thi.a 1a veil seen at Locality 29 where the - · 

top of the underlying Heum.ader Shale also cont&tne a few stringers 

of si.Illllar iuterial in the shale. 

Farther eouth and west, as in the exposure st Lxali ty 32, arzy-

sembla.rme of the flaggy-bedded sequence ie lost. The basal part of 

the Kereford is & calcareous sandstone with very disturbed bedding, 

which grades upwards into a massive, blocky, or slabby fine-grained 

sandstone, which produces a fairly prominent scarp in the ereao 

The whole sequence of the Kereford ln Coffey County is essenti-

ally unfosslllferous.. Rare, well preserved Linoproductua, etl.11 

with the 15piues &tte.chec, and long crl.nold stems were fowid in a 

horizon towards the top of the exposure at Locality 25. (Appendix A). 

Fuc:>1.dal marld.ngs worm 'borings occur in these lower flflggy beds., 

The disturbed bedding in Locality 32 may be due to an enfauna &ssoc-

lated ~1th the fucold mark.ln{;s. 

The bes.;.l oart of the Kereford is seen ebout 2 a8 miles ueet of 

Locality 32, in the vicinity of Sharpe in Coffey C~mty. It is still 

arenace:>us (about JO percent insol~ble im:.teriel) but is a slabby, 

light-gray limestone, with fucoid roa.rkings, Llnopr:,ciuctus anc crL'1oid 

ossiclBs. It is very etmilar in appearance to the weathered outcrop 
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·or !Ceref or~ at Locall ty· 37 (Pecke 's Quarry near Bur:!.!.ngtcn) although 

at Burl!..ngton the elastic c:xitent is extremely lo.-:. 

The Kereford near Burl..ington 1.s about 5 feet t.h!.ck, wi.th thi:1-'. 

slabby bedding and a sparse, diveree, fauna of ttalgal materie.J.11
1 

bry::>zoons, ,rarious b~chiopods, and ~,.yal~..naQ .f.. ;;,;::-ehqle drilled by 

the corps :lf army engineers in this vicinity showed that the shale 

below the Kereforo contained thin banda of siliceous limestone, as 

in Locality 29, nsar waverlyo 

For about S miles south of Burlington scattered incanplete out-

crops of Kereford occur, which ere simU~r in appearance ancl lithol-

ogy to the unit at Burlington, but ccmnonly a.re roore roselliferouso 

Overlying the rn.tcrite et :Melvern, southern Osage CoWlty, is a 

slabby locally croos-stratif ied oolitic 11.mestoneJ /Ii.bout 2 feet thick. 

The lithology \raries from sn OOB?1r:!:udite t:, a. biosparruditeo 'I'he 

top part is coquinoidal with abundant brachiopods and pelecypods .. 

It le not seen in northern Osage C.ounty at the Poraor~ Dam Site 

(Loca~::.ty 22), but is well developed at the top of t.11e Kereford fa 

the vicinity of waverly (Locality 25). South of Waverly at Locality 

29 a thi.ck (12 feet) sequence of m.tcrite , c or.taining stringera of 

rollt.es in a micrtte me tr ix occurs on tc:,:, r,!' the sandy, flaggy low-

er Kerefordo A similar sequence is observed in all other exposures 

in this ar-ea, except where the massive sandstone is developed :>n top 

of the Koreforc. 
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11!£. 1:ereiord Limes tone _!n !.!l£. Southern !!f. the Outcrop 

E~q>OGures of the Kere:ford Limestone in Voodson, Greem-1ood and 

Coffey Col.lllties are not as abundant as in the area to the north. 

No exposures of Kereford were found in an area extending from a point 

about 5 miles south of Burlington, to five miles south of the Coffey• 

Woodson County line. Although it is possible to suggest the relation 
-

betl:,'een the Kereford in these two areas, no detailed correlation can 

be r,.a.de. 

The r.lelnber ranges in thickness from about 9 feet at Locality 40 

in cast-central Greenwood County, down to a fe&ther edge in northern 

Elk Cou.'"lty. There are no great changes in thickness, such as in the 

area to the north. 

In 1·!oodson County the Kereford can be dividec into three parts, 

vhich tend to merge into one another southward. The lo~er part is 

a flaggy to slabby, locally cross-stratified, sandy biosparrudite to 

t.1 bio,,..dcrudite. At Locality 39 (in central woodson County) this 

lower part contains abundant Triticites; on the basis of this, and 

the type of lithology it is probnbly equivalent to most of the 

Kereforcl further south_, where a fusulinid biosparrutlite to biomicr• 

udite comprises most of the unit. Osagia, fenestrellate and ramose 

bryozoans, Juresania, other brachiopods and Myalina are found in the 

101,.,cr part of the Kereford at this locality. 

At Locality 40 (Greenwood County) the basal part of the l:ereford 

is a fossiliferous ~icrite witb sparse Triticites and Linoproductus 

i-.Jhich grodes upwards into a fusulinid biomicrudite to biosparrudite. 



The middle part of the Y.ereford in Woodson County ls e. slabby-

beddec, highly ~renaceous micrl te or calcareous sandst:>ne. The only 

evidence of fossils in t."1.is part are fucoid markings or worm borings. 

This rather minor part of the Kereford ls possibly the equivalent 

or the entire Kereford to the north in Coffey County. 

The upper pa.rt of the Kereford i& & highly variable unit. J_n 

Woodaon County it lies on the middle arenaceous mlcrit-e and in Green-

wood County on the lower fusulinid limestone. In northern Woodson 

County it ls en oomicrite and in centJ-al Woodson County it is a "reef-

like" biollthite with abundant fossils, that comprise a locally well 

sorted blospaITUdite. This may be reef debris. In Greenwood County 

this upper unit is a biosparrudlte wi th loc.lly abundant oolites. 

The fau.'la of this upper unit is very- variable; Osagia, 11,ye.lina, 

and Dhell fragments are fairly abundant. At Locality 39, central 

Woodson County, Syrlngopora occurs in the biollthite. 

Wagner (195L) notes Kereford in the extreme northwestern corner 

of Wilson County. It ls about 5 feet thick, with a lower fossilif-

erous part, a middle sandy pa.rt, and an upper sandy, rather unfoss-

lliferous part. This wot.tld appear to be essentially simlle.r to the 

Kereford in Greenwood County. 

The Kero.ford continues to be n fusulinld biosparrudite micrite 

in northeastern Elk County, where it feathers ~~t. 

The lower contact of ths Kereforc i ii usually sharp. The upper 

contact may be an erosional interface. At Locality L3 (Fig. ) a 

massive channel sandstone lies on an erosion surface in the Kereford. 

This sandstone, which is probably correlated with the Elgin sandstone 
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(Wagner, 1954), may locally be in a eh&nnel eroded do-.m es far 

as the Plattsmouth. A similar erosional eurf'ace probably occurs 

et Locality 390 

26 
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INTERPRETATION OF LI'l'HOLOCIC TYPES IN THE KEREFORD LIHESTONE 

Keller (195h, p.61) considers that the two primary fact~ris in 

the sedimentary process are t.he materials involved and the amount of 

energy available. Mcl'.a.nus (1959, pp.58-59) gives a fairly det&lled 

discussion of the importance of the concept of energy-levels. The 

limestone classif lcatlon of Folk (1959) is fundamentally related t~--

this concept. Two out of the three end members upon which the class-

ification is basedi the aparry calcite cement and the microcrystalline 

calcite ooze, according to Folk _are a direct consequence of the energy 

levels extant at the time of deposition of the sediment. Evidence 

bas been presented (Mamet and Berry, 1961) that at least in some 

localities the presence of mlcrite may not be due to differences in 

physico-chemical factors rel.&ted to rates of accretion of calcium 

carbonate, and to the presence or absence of suitable nuclei for dep-

osition. However the interpretation of 1'~01.k•s classification in tenns 

or energy levels appears to be valid, from field evidence, for the 

Kereford Limestone. 

Mlcrocrystalllne Rocks 

Micrite 

In Osage County rnicr1te forms the major part of the Kereford 

Limestone. The rock is a microcrysu.lli.ne calcite ooze with a minor 

amount (about 10 _percent) of terriginous material, R~inly clay, but 
with some silt-sized quartz graine and muscovite. 

Folk (1959,p. 12) considers that microcrystalline calcite ooze 
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is formed by rapid biochemical or chemical precipitation in the 

absence or persistent strong currents, and can be formed in deep 

water or very shallow sheltered areas. The thicker sectl::ms af the 

r.ereforc Limestone in ea.stem Kansas consist daninantly of micrl.te. 

If approxi.JrJ1te time equivalence can be assumed for the accumul&t1cn 

of the unit, then the intcrite would appear to have been deposited 

rapidly. Weller (1960, p.168) infers that limestones formed in de~J> 

water accumulate slowly. This would seem to indicate that the micrite 

in the Kereford member in Osage County has been formed in ah.allow 

water. Near Waverly, in Coffey County, the sandy equivalent of the 

micrl.te has apparent r1,pple markings on some of the more highly 

silty bedding eurfaces; the presence of these pr~bably lndlcatea 

shallow water. Ripple markings are not seen in Osage County in the 

mlcrite probably owi.ng to the mechenical properties of fine calcar-

eous ooze. 

Microcqstall1ne Terriginous Rocks 

~uarts~se -rnic~ite. to calcareous s,andstone 

This rock is cccposed of material which ranges fror.i very fine 

sand to ~nt-size<:l (62 micron fraction dominant) J\Ilg.ular, eub-equant, 

quartz grains and very minor amou.~ts of clay material and muscovite, 

all set in a recrystallized micrite metrlx. (See Fig. L). Evidence 

~f recrystallization of the ca: cite is provided on examination of thin 

sections bJ the shiny appearance or fractured surfaces; and. the patch;; 

undulose extinction of the calcite over fairly large areas in which 



• 

29 

many quartz grains a.re included. Insoluble restdues indicate that 

tJ1e quartz grains make up about 50 percent by weight of the rock. 

This., plus evidence from thin sections, shows that the aniount of quartz 

present ie not sufficient to fcmu a self-supporting framework whose 

pore spaces could be filled in later-by cement. The quartz grains 

a.re so loosely packed that they must have been de?osited together 

with microcrystalllne calcite ooze 1n relatively quiet waters, wher~ 

the ooze would n~'-llkely- be ·:removed ·by current action. Field 

evidence, provided by the th1.nly laminat.ed regular beading, absence 

of cross-strati:f ication, and the slight ameiu.-rt. of clay material 

present support the idea of fine sand ~ettling out along with the 

calcite ooze in e low energy envi.rornnent. Deposition seems t:> have 

occurred Li relatively shallow water. It is suegested that the slight 

gradations in the sandecarbonate ratio, and the apparently greater 

concentration of sand on the bedding surfaces., are due either to 

slight changes of current, possibly microcrysta.lllne calcite ooze 

being partially removed, or .fluctuations in the &mount of eand brought 

from the source area. The latter suggestion would appear more 11.kely, 

as, in some localities ths quartzose ro1crite grades up into an appar-

ently non-calcere~s, fine-grained sandstone, which show:, no cross-

stratification at any of the exposures examined. 

The source of this sand would appear to lie to the south east. 

This conclusion is based on the fact that a lower concentration of 

sand xci:::ra in exposures lying north and -west of the sandy Kereford 

in C~ffey County. 
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M.tcrocrvstalline Allochemical Rock~ 

F"ossiliferous Micrite and B1.omicrite 

These allochemical rocks differ only fran mlcrttc ln that they 

contain foss1.ls 1n varying percentages.. The dividing line between 

a fossiliferous micrite (1 to 10 percent allochems) (Fig. 5) and a 

biCl!licrite (greeter than 10 percent allochems) (Fig. 6) i& purely 

arbitrary, and ell gradations are found in the Keref:,rd Limestone. 

In a blomicrite, fossil material, ir: greater or smaller amounts~ 

occurs in e matrix of rnicrocryste.11!.ne ooze. This relationship 

indicates that the lithologic type is deposited in a.n area of little 

current actiono In the lCereford Limestone thsre it.I some gradation 

into rocke which indicate a. greater !tmount cf current action.. This 

"7111 be discussed below. 

Biomicrites &re pr:>bably the most abundant rock type in the 

Kereford Limestone 1.n eastern Kansas, being found in most localitleso 

In Douglas, Jefferson end Leavenworth Counties, almost the entire 

Kereford unit is composed of this lithol.og.tc type. (As the size of 

the fossil material in these rocks is canroonly greater than 1 mm., 

they are classif i.ed as biomicrudites). 

Argillaceous material is the most common -impurity in the Keref-

ord biomicrudite~, ancl locally this may be quite hlgho 

Oomicrite 

Folk (1959, p.22) states that oooiicrit-e is an unusual lithologic 

type, being c~posed :lf oolites fou."ld L'1 a high energy envi.ronment, 

and enclosed 1n a rr.lcrite mstrix, the product of e low energy environment. 



Ver tical peel - print of a quartzose mic_rite to 
alcare ous sandstone, c omposed of about P.qual 

3mountG of very f ine sand sized to silt sizeri 
uar tz grains set in a micrite matrix . 

~oc . 27 near base . (X2) . 

FIG . 5. Vertical peel- print of a fossiliferous mic r ite 
t o a mi rite. Note f ine gra ined textur , and 
presen e of yrit ized shel l mate ria 
Lo . 12,2 fee t above base . (X:2 ) . 
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The oolites may be fairly abundant, but not present in sufficient 

quantities to form a self-supporting lattice, which subsequently 

could be filled with sparry calcite cement~ Folk (p.22} considers 

that this rock rolght be formed in an area where .two different 

energy levels occurred adjacent to one another, such as where chan-

nels with rapid currents protected marine flats. 

This lithologic type is only seen well ln one exposure (Locality ·· 

· 38) (Fig .. 7) in northern Woodson County where lt occurs at the top 

of the member. 

Algal Biollthite 

The term biolithlte is e. convenient one, used when the fossils 

are not disturbed from the position that they o::cupied in life • 

Biollthitee grade into biomicrites. Algal biolithite is fairly 

abund~nt in se,teral localities, particularly in the basal part of 

the Kereford Lirr.-estone in Douglas County. (Fig. 8). 

§.Ea:i::r.t Allochemical Rocks 

These rocks c~nsiet of allochems, in the case of the Kereford 

Limestone these are fossils and/or oolites, cemented by a sparry cal-

cite cement. Rocks or this type are inclicetive of a high energy 

environment, where any microcrystalline ooze dep~sited together with 

the allochems has been washed out by strong currents. There are few 

gooo examples of spa.rites in the Keref ord Limestone because 1u.:>st :of 

th~ rocke have features tndicating e higher energy environment, auch 

as sorted shell fragments, somewhat transitional between the micrites 

and the spa.rites. Folk (1961) would probably describe them as poorly 
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Lo .. 1~: S feet f r om base . (X2) . 

:,~I~ . ,l . 1/e rti al peel- print of an oomicri t e wb.:.ch is ra t nc:-
transiti onal to an oosparite . Not e f ine r a ined 
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/L . 8 . pee l -.. print of a h i hly alga l lime s tom~, 
an al _,al biolit hite . Note lar11.:13. tion of 

(..,nc. u:3Un6 shell ~, a nd a r eas of f i ne grained aJ. c it0 
--io." : . Loe . 12 , 1 f oot. f r om ba se . ( X2 ) . 
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washed biosparl tes. 

The relative positions occupied by the limestone types indlcQt-

ive of high energy and low energy in the environment or deposition 

are constant in the northern and centr&l part of the outcrop in 

eastern Kansas, with the high energy r::>ck occurring invariably in 

the upper part of the member. This relationship is not followed in 

the south. In Woodson County.: 11.thologic types indicative or a higher 

energy environment occupy the upper and lower parts of the unit with 

a mlc:ri te sepal:'ating them. Further south the micrite appears to pinch 

out and tre whole me~ber shows features of a high energy environment. 

Biosparlte 

As is indicated above, good biosparite is rare in the Kereforc 

Limestone. What has been called s. "biomicrit.e-biosparlte transition" 

in the descriptions of outcrops ls an interroed!.ate type between the 

two, probably corresp~ndlng to the new t,erm of 1tpoorly washed biosp-

arite" (Folk, 1961). The fossil material !.s frequently indicative 

or sorting an~ current action, such as Osagia encrusttng shell·frag-

rnents (Fig. 9), size-sorted shell fragroent5, and disarticulated crin-

oid colu.i-nnals (Fig. 10, 11), a.11 of which may show roundi.ng. 

Commonly ma.ny of these are packed tightly enough, a& in the "oatmeal 

rock" in Douglas County, to form a lattice capable of supporting 

itself, yet the interstitial material is c:,mmonl.y micrlte and possib-

ly a slight amount of arglllaceo-.is mater1.al. However in general, the 

cl ay content of this rock is considerably lower than that of bio:nicrite. 

Commonly, in the Kereford l.imestone, the fossil material is great-

er·· t .r.an l mm in diameter, thus the appelatlon blosparrudite is used. 
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FF: . ;l . Ver ti al peel- print of a limestone transn,10 al betw(>:n 
,, hiospari t e and biomicrito, or a "poorly worked ios,,-
a.!"ite 11 . Note pre sence of Osagia . Loe . .l, near t,'.)rJ. 

, ..., 
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(X2 ) . 

.. :1rtical oeel• print of a br a ch iopod bi::>mi-.,r::c; L:. 
~fote brachiopod 
of sort i n g , set 
ma tr ix . oc • 3 

f ragment s; sh owing s ome ev ·dencc:) 
in a fine grained calc· te oozP. 
1.4 fee t f r om base . (X2) . 

. ..... ' . .,..~ .. 

FIG . lJ . V-'! rtical of a fusulinjd b'...om.i. ruciitc . 
!\::>te similar orientation of TritL it.es and clos,3 pack-
. 1; , suggt~s ti.nf some sortin6 . Lo . 1~2 . (:C) . 
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Oosparite 

Oosparite is not ae commor. ss the biosparite-bicmlcrite in the 

Kereforc Limestone. Coo.roonly some oolites are seen in the sorted shell-

fragment limestone, but rarely in such abundance as to name the r::>ek 

an oosparite. Where abundant oolites occur t.'le rock usually has a 

sparry calcite mstrlx, this being tn contrast t::> what is geners.lly 

seen in limestones of sorted fossil fragments. Also cross-stratif ic-

ation, where seen ., is much better developed in the biosparrudites. 

This may result from the fact that. the small spherical oolites anr 

possibly better adapted for s orting and clean-wa shing than the 

irregul.ar foss i l f ragments, re.ther than t.ha t o~lites ind icate a high-

er ·-ene:re:Y environmentu 

There appears t o be e ·•,tery broad and general relationship bet-

ween these two lith:>logical types which show sorting, and the under-

lying rock . In much of the northern part of the outcrop, as in 

Douglas County, where the rock below the s::>rtecl material ls very foa-

siliferous, the upper rock tends to be a blosparite. In Osage a.nd 

Coffey Counties, where the underlying rock is a micrite, oosparitee 

are dominant. 

Very rarely, ooroicrites are seen composing rock as noted above, 

but stringers of oolitic material ro2,.y be foWld in a micrite, below 

overlying oospari te, which ind icates the gradual approach of a high-

er enerr;y environment. 

These sorted rocks aould appear to vary coiisiderably in thiclmess 

o,:er f:hort distances. At Locality 3 ab:ri.2.t l foot. of s~rted sbell 

materia l xcurs, compared with about 7 .4 feet at Locality lJ, only O.L 
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miles away . This ~}ould appear to indicate a.."l environuX?nt with 

l ocnl i::::.cd s trong currents , possibly c hanneling and pili1'1~ up material. 

Areal Distribution£?.! Difforent Lithologic 'I'ypea 

In the northern part of the outcrop in eastern Kansas the 

oiomic:rite and fossiliferous micrite found in the lower part of the 

member are indicative of low energy conditions. In the extreme north, 

in Doniphan and Atchison Coi.mties, roc'ks of this lithological type 

are only a very minor part of t he uniq further south, in Douglas end 

Jefferson Counties, they co;.ipr ise a lmost the ent i re u."'l.it. The lith-

ology in this area . chan~ez upi,ar<l into a biosparite-biornicrite or 

even an oosparite, and cros s-stratification is seen in sorne localities. 

This is ind icative of an envi romdCnt \Jith a fair ly high ener~y level. 

The change from one litholosic type to the other is generally trans• 

i tional, stringers o r sor:tcd n:ater i nl occurring in a. r:iicrite matrix, 

though in so~th-central Douglas County, t he sorted material occurs 

above a shale break and the underlying unit sho-ws no indication of 

any change o [ energy levels. 

ln t:he centr al part of t he ou tcr op area in Osar,e and 1:oodson 

Counties there is a marked increase in t hickness o f the unit, nnd 
-

an increase in clns tic material, which tends to complicate the re lat .. 

ively cimple picture in the 11orth . In Osa ge County, and northern 

Cof.i;ey C.oill:. ty, a well -deve l oped oosparite with cros ~-str.:itification 

occurs e:b o-.re the dominant tti.crite. Even 'tJhere there is a i:1igh sand 

conten t i11 the micrite, as in centrai Coffey County, in t he e~posures 
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where the limestone is seen above the quartzose micrite, there is 

evidence that a high energy environment existed in the vicL'1ityr as 

oolites and some layers of coquinoidal material occur in e dominant-

ly rnicrite matrix. 

The lithology of t.11.e member i..'1 the southern part of t.½e outcrop, 

with t.i-ie exception o.f the middle part of the U.."lit in Woodson County, 

shows evidence of being deposited in a high energy envirornnent • 
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PALEONTOLOGY AND ENVIRONMENTAL INTERPRETATION 

The fauna of the Kereford Limestone ls very diverse and locally 

abundant. There appears to be a close relationship between the 

lithology of the unit and its faunal content, and many of the changes 

of lithology seen can only be explained by reference to the paleont-

ology. 

Proposed attempts to measure quantitatively some selected fauna 

were not carried out, but some idea of the abundance of the fauna 

and the size of the individual fossils, may be obtained from the 

lithologic. classification. 

Many groups are represented in this member; algae, foraminifera, 

sponges, coelenterates, bryozoana, brachiopoos, pelecypods, crinoids. 

ostracods a.nd conodonts. Of these, probably the algae, foramlnifera 

and brachiopods are the dominant groups. 

Algae 

Algal structures are lxally very abundant, especially in some 

localities in the northern part of the outcrop. Here, in the basal 

part of the member in some localities, the algal material is so 

plentiful th.&t the rock may be named an algal biolithite. The domin-

ant genus is ?.tton.osia_, but in any one locality , what has been referr-

ed to as "algal material t1 in the append ix may be more abundant. 

This consists of irregularly encrusted ailocherns, and also what appears 

to be sediment binding algae. In some instances the algal laminae 



are separated by sparry calcite. Harbaugh (1961) sugeests that the 

laminae may enclose spaces which are consequently f illcd up by cal-

cite cement, 1.mmediately subsequent • t::>, or during, burial. These 

algae, found in the lower part of the Kereford appear to have a wide 

tolerance to oxidizing and reducing conditions. In some localities 

the laminations of the algae are replaced: by .pyrite. 

In the sorted shell fragment limestones, which are indicative 

~f a higher energy environment Osagl& may be quite abundant. 

In some exposures, as in Locality JL, srr.all (about 1 cm. in 

diameter) irregular patches or sparry material occur 1n the laminae. 

These in some cases appear to have laminae eesociated with, and acc-

ordingly are labelled 11algel material". 

Lime secreting algae seem to be confined to the depths of less 

than 200 feet (Twenhofel, in Eli.as, 1937, p.L20). On faW'lB.l evidence 

Elias (p.LlO) would pl.;ace the environment of the calcareous algae 

at a shallower depth than most other contemporary f :>rms o 

In t.'le Kereford they are found most commonly associated wlth 

brachiopocls, especl.ally Compo&ita, less commonly with mollusks~ and 

bryozoans. Osagie may occur with Trlticites and various other shell 

fragments. 

Foraminifera 

Too groups of Foramin1fera appear L~ the Kereford Limestone, the 

major one belne; the fusu.linids, represented by Trlticites. Thi.By in 

respect to numbers is prob&bly the most abundant form in the Kereford 

Limestone, tX:curring in most exposures, with the exception of those 
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in Coffey County, although the abundance varies co:isiderably. 

Triticites is extremely abundant in the south of the outcrop in ea.st-

em Kansas, being found as far south as the unit feathers out in Elk 

County: In northern Y.ansas it is abundant towards the top of t."le 

unit 1.n Douglas, Jefferson and Leavenworth Counties. In these t-wo 

areas the lithology of the rock containing Tritlcites is different. 

In t.l-ie south and extreme north, in Doniphan and Atchison Counties, 

the lithology is indicative of s fairly high energy environment. 

In Douglas, Jefferson &nd Leavenworth Counties it is the reverse e 

Elias (1937, p.L25) considered, on the bs.sis of faunal evidence that 

the fusulinids occupy rather deeper water than the remainder of the 

contemporary biwva: this would appear to be rather dlff icult to rec-

oncile with the above facts of fusu.11.nids being found L'l both a high 

and low energy environment. 

In Douglas, Jefferson and Leavenworth Counties there 1.s a mark-

ed relationship between abundance of fusulinids and the 11.thology of 

the rock. Much of the member in this ares coosists of thin limestones 

interbedded with shale, and containing rare, lf any, Triticltes. 

Where abu..."ldant fusulinids occur the shale partings are absent, or much 

fewer, and the rock has a more massive appearance. The amour~t ; of 

argillaceous material in these fusul1n1d biomlcrudltes is slightly 

lower. · This would appear to indicate that the fusulinid biornicrudlte 

was depoeited further from shore than tre limestones and lnterbedded 

shales. Towards the top of the more massive part of the Kereford in 

this area, where evidence of a hlr,her energy environment becomes app-

arent, the fusullnid content decreases slowly. Trlticltes may be 
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found in the lower part of the member, but it is very rare, and 1.n 

one l ocali. ty a. f ew -were f ~ o in the top of the Heumader Shale. 

W:'1ere the fusulinids are abundant other groups are absent or 

•,;ery rare. Gastropods$ in ps.rticul&r bellerophontld gastropods 

occur in the fusul!.nid biornicrudite but are not abundant. In the 

fusulL'11.d blomicrudite-biosparitem, Osagia. ls quite abundant. 

Arenaceous Foramlnifera are found in moat localities where the 

member is fossiliferous. Ammcwertella is canmonly the most abundant 

genus, but locally Am:norH,•cµ,s .. _or TolypaML"l~ may b~ d~_iliant. They 

do not appear to be restricted to any particular lit.~ology. 

Spon5es 

Sponge spicules are not very common in the Kereford Limestone, 

but are found in insoluble residue and observed in thin section fran 

some localities. These sponge spicules are of the stmple monaxonid 

type. 

Coelenterates 

Both tabulate and rugose corals are found in the Kereford Lime-

stcne, although they are nowhere very abundant, and occur only locally. 

Syringopora occurs ir1 t.l-ie b&Scil pa.rt of t.))e member in Douglas 

County r near l-';elvern, in Osage County end ln Woodson County. Lophop-

hylhun is found at KelvernQ 

The corals occur in the unit only where there is an abundant biota, 

this would lnd1.cate th&t they are only found where very tavor&ble 
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<->11Yir cmrnent$. l cond it,io:lEi' existed o 

Wells (1957) notes t hat most ?aleo:z.otc corals -..ere not attached 

in th$ adult stage, hence few Paleozoic fo:rrnG we:-e adsptec to a 

reef environ.'Tlent, near the surface :,f the sea, where the current 

action w::ru.ld be expected to be irt.rong and also there is no evidence 

that trJe:r favored deep water, and on the basis of this, suggests 

thst they 11.ved lrl a similar ecologic niche to that o-~cupied by 

present day sheltered, lag::,onal corals er~ing in l!larm, fairly 

shallow} wall oxygensted wster. 

The horn corals at r'ielvern are almoot invariably lying 1;,ub-

psrallel to the beddL~gj and x~~r in the shale p&rtings in t.~e unit? 

as well as the limeste11e. Weller (1960~ p ~l97) notes that horn 

cc,rals are comn,o:-i in arei.llaceous sediments 1 -whereas colonial corals 

tend to oocw· n:uch more cO."'lllllO!'lly in lilraest~es~ although at Locc..lity 

17 • in Douglas Countyj one spec!.men. o:.· .§Y.ting?Pora was found in the 

top of the Heurnader Shale, just below the limestone. 

Fenestrell.s:te and ramose bryozoans are very abundant ln the 

Kereford Limest::me~ Probably the comro::mest tJ-pe are fenestrellete, 

anc !.n some localities, as in the b ::, sal part of the unit in fuugu.s 

County, are vary well preserved. Ram c<Se bryozoons, notably RhoniD2J?:,z:.'t. 

eppe&r to be the d~ini~nt t~rp€; in the :i:,;~:·ted shelly limestones, 

although thi.s may be due to thei.r greater resietance to frt.trroentsttor.. 

Fistuliperr& ia seen r..t one locality in JeffersGn County. 

Ths emvironments.l significance of bryozexlns is treated fairly 

,· · :· 
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fully by Duncan (1 ?57) anc evidence i.s p:resented that bry.>zoo.ns did 

l?'latu.ltoo::ra can occur in very shallo.; "WStero SOOie fenestrellate 
WWW y,__ 

&nd ra.11,ose bry~O!'.ns we:-e found in the top of the underlying lieu .. 

acier Sha!.a. 

t he S&ndy- phase of the Kereforcl 

Brachtonods 
~- t w 

These &re abundant c;.nd divers€: ~ nlth :,u.gh few specific gener 8. 

&ppear to have envir~nmental si.grd.f .:..cane!$. 

Probably th,, most abundant gener~ are Composita &nc'. Diel.sma, 

which may loc:.ally form almost a '1coquL'lE," exclusive of other brech-

The -last .f O'J.r genera appecr to hclv,i r.ooie environmental e,ignif .. 

icance. ~? &nd thei closely related Q.E:byolde!i are frequently 

ities !.n the shale belciw t .. ½e member. The assxiation of Ju.resa.niE.t 

\.!tth m~llusk.an faunas is noted by Elif~s (1937; p.h09) and this is 

}'.i_t.Jt&;i\ 
... 



seen in s1ve:rel exposures in t..l-ie Kereford Limestone, Juresania 

oocurrL.'1g with MyalL."l<l e.t the base of the unitJ and also neaz: 
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Melvern, being very abundant together with :Myali.n& a.oo Derbyia just 

below the micrite. 

Linoproductus aleo ap~rs to be able to occupy ecological niches 

which are not available to other genera, being found (together with 

rare crinoid steina) in the micrite phase or the Kare.ford 1n north- _ 

ern Coffey County. (Slml.larly Lln0productws oklahomae is found 

to t...l1e near exclusloo of other fonr.s in the Elgin Sandstone, (pers-

onal coor.iunicatlon, Stanton Ball)). This genus may 1-.ve a particula.r-

ly wide tolera..11ce to certain conditions. 

Pelecypods 

Thea.e usually do not occur 1n great numbers, and appe&r to be 

rather restricted. 

Mya.11.na is by far the most abundant genu~, being found in many 

localities. Newell~ (l9u2, p.19) considers that the Myt1.lacca 

favore~ conditiona similar to those o:f' modem Mytllidae, which are 

found in the littoral and shallo-~ neritic zones: and are able to 

'11thstand considerable variation in salinity. !".yalina occurs comm-

only at t..~e base of the Kereford, and rnsy be present in the under-

lying shaleo In some localities it occurs s.t the top, elt.riough this 

ls rare~ The association of MyaU.ns. with Juresania is noted above. 

Cther genera of pelecypods fourld in this formation are Chaenomy~~, 

CardlCXT!orpha, Allorlsma (?) 1>nd Aviculopecten.. Avicul0pe9ten ::>ccurs 

either at the base or t.'le unit, or in the upper, sorted, shell .frag-

ment limestone e 
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Commonly the pelecypods show evidence of recrystallizstion to 

sparry calc1.te. At one locality silicif ication had taken place 

almost exclusively among the molluske. This is prtibably due to 

thEI meta.st.able aragonlte shell of the pelecypode being altered 

to calcite, or being siliclfled in preference to the calcite brac-

hiopoci shells. 

Gastr:>pods 

These are a reLrior, but feirly common element in the Kereford 

blot.a. Small high and low spired ge.stropode occur in most .of the 

llt,hologies. Bellerophontid gastropods are observed comroaily in 

the fusul!.nid biooiicrucHte 1.n the northern ·part· or· the area, and 

may rarely be founn i n the lower part -:if the membere At one local-

ity a lsaree euompha.lid gi: .. stropod wao found in the basal part of the 

unit. 

Ostracodes 

Gavallna was found at one locality, fairly well distributed 

throughout the unit, the shells being heavily pyrittzed and being 

observed in the insoluble re£idues. Pos5ibly many of the small shell 

frs.gments ~ser-...-ad in the etched blocks belong to ost:-acodes. 

Cr!.noids 

No crinoici callces were found, although crinoi.d ossicles may 
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which Lndicate a hlghe:r en.orgy envire>run<mt." The a.mount ~f artic-

ulat!.;:n or disiirti.cu.laticn of the crtnoid stems p:rob&bly provides 

a good incicaticn of the energy le:Yel i.n the environment or depCJs•· 

itiO!'lo 

Conod~ts 

One c~nodont uas f O".lnd near the base of the unit at the same 

locslity as the he&vily pyrittzed ostracodes ab:,ve~ 



ENVIF.OW·1ENT OF DEPOSITION OF THE KEREFOHD LD'i.ES'IvNE IN EASTERN KANSAS 

The results of a report of thia nature, based on the stlldy of 

an essenttally lL"lear outcrop pattern along the strike of the unit, 

provide ratner limited sources for the interpretation of the env-

lrornnent of depostlon. 

As etated above, the two most important factors in the sedim-

entary process are v.ateriala and energy. Therefore a consideration . 

of the energy levels extant tn the environment of dapol!t1on is of 

considerable value in interpretation. Lithological evidence ind-

icates that during the depostion of the lower part of the member 

in the northern and central part of the outcrop L"l eastern Kansas, 

a low energy level, with little or no strong current action was 

maintained in the basin of deposition. A high energy level with 

str:>ng current acti.on prewiled during the depostion of the upper 

part of the unit in the north and central part of the outcrop, and 

for the whole or the unit in the south. 

Consideratioo of the theory of cyclothems and the position of 

the Kereford Limestone at the top the ttOresd" r::egacyclothcm 

provides an explanation for these di.fferences in lithology. The 

Kereford unit was deposited during the overall regres:iive phase 

of the "Oread" megacyclothero. It is believed that the member was 

deposited as a result of a halt in ths general regression, which 

~ould probably cause e decrease in the ~mount of elastic sediment 

being brought into the basin of deposition, or else s slight trs.n:;-

gressioo. This was then followed by a marked regression as the 
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continU.&tion o.f the regressive phase of the 11 0read 11 megac-.rclothem .. 

In the northern part of the outcrop, where the unit displays 

more constancy in its cr-.a.racteristics than elsewhere, the t.ransg-

ression would appear to have been slight, as can possibly be deduced 

from the abun.,1ant shale partings characteristically seen in the low-

er part of the unit, and also, in the extreme north of the &.rea, the 

gradation of shale into the limestone seen .in .some localities. The-

litholof.Y indicates that these lower sediments were _depo6it.4..-"d during 

quiescent conciitionso The shallowing of the sea durL'lg the regress-

ive phase caused the deposti on of the upper pa rt of the limestone 

to occur 2boove wave base, causing sorting; and . winnowing much of ' the 

·microcrystalline calcite ooze. In some localities the current actio:-, 

appears to have been strong, causing cro5s-stra tification 1 and prob-

~bly the piling up of shell fragments and ool l tes into shoals as 

shown by the exposures at Localities 3 and L where the sorted mater-

ial increases from about l foot to 7 .L feet over a distance of o.L 

miles. 

The member in the southern part of the outcrop <loas not follow 

this pattern of initial quiet deposition and later strong current 

ection, but appears to have been aff ected by current action during 

the wh_ole of the time the Kereford waB being depoaltied. It can .only 

be suggested that the sea 'IJaS initially much shallower, and c:..t all 

times the depostion was above wave base.! 

Evidence provided by t.~e underlying Heumader Shale and ::,verly-

1.ng Jackson Park Shale seems to support this i dea of an interruption 

in the regre~sive phase. of the "Oread" megacyclothem. There is no 
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ev J.denee th.:t the entire rieu..7acisr Shale was deposited in :.-; ::ca cl<ish "-'&ter 

e.lthou.gl-, there 2.:-e inci ics.La:15 t !'"l.2.t. i n S'.)i'll:l localit, iu:: .'...t. m,;,.y 

; 

!.,', 
kt other : ~calities~ 

11.r!lt<;st one, 

This fau.na 

le :reg~;rde d a5 bei.ne 5-nd icati.ve of a nea::-- shc:".'e envi:ron.1Jento It 

ext.snt ::.f the r.~:refo::-d ,.:,u.tcroy>. All ind icet,.'t.on.'1 poi:1t t o U1e fact 

- :.:. ;.:. ._.: 

have a.CC'J..:tn1lated at or above s.ea level~ 

In Dot.gles , Jc!'f'cre::>n aru:i Leev-em:ort.~ ,rncl Osage Co:.mti.et c~:rionly G.n 
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abundant marine fauna is found immediately above the base of the unit. 

If the underlying Heumader Shale had been a brackish water deposit 

this would not b~ e,cpccted; instead a brackish water ~una would prob-

ably occur at the base of the limestone. However, 1n the extreme 

northern part of the outc:z:-op, and in centr&l Coffey County these 

lower limestones are essestially unfosslli.ferous. At some localities, 

particularly 1n Jefferson County, the basal part of the Kereford 1s 

very pyritic and roay have a less abundant fauna. The sea floor, 

prior to deposition or the Kereford ma.y have been so irregular that 

isolated areas occurred where re duo ing cond l tlons may have existed. 

'Ibis irregular surface may have provided protection from wave action 

giving quiescent concltion& for the initial deposition of t.-ie Kereford. 

The greatest transgression of the . sea is possibly ~.arked by the 
-

level of greatest abundance of Triticttes in the member. As noted 

above, where fusulinid concentration 1s hiftl t he amount of elastic 

material shown tends to be low. The content of . elastic material · in 

the limestone probably decreases with distance from shore. As 

abundant fusullnide are found 1n J ithologic types ::which are the prod-

ucts of high .energy levels in the basin .:lf depostion, as in the 

south of the outcrop in KanBcl.s, and also low energy levels, as in 

the north, lt lioould appear that if the energy levels in an environ-

ment are an indication of water depth then the presence of abundant 

fusulinlde ore · an indication of distance from shore r·ather than 

depth of water. 

In the central part of the outcrop, the great thickening of the 

unit, produced by t.he related micrlte and quartzose micrlte ls sup-

erimposed upon the general picture of transgression and regression. 
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As noted .. bove, the source of the terriginous material seems to have 

been to the southeast, and it appe&rs to have been depoatted under 

quiet conditions, possibly in fairly shallow water. The fine-grained 

sand and silt are visualized as settling out together with t..1-te 

calcareous o:,ze. Possibly the sand may have .have ' been brought . into the 

basin of depostlon by fresh water, thus creating a brackish water 

environment. 'lnis could explain the faunal assemblag0s which are 

found immediately below the micrite in Osage Rnd Coffey Counties. 

1-iyalina, often large, together with Juresania and Derbyia, are loc-

ally very abundant. No changii>s ir; texture or insoluble residue coot-

ent are noted, merely 2 very abrupt lack of fossils. This can only 

be explained by a change in salinity of the water. The rare occurr-

ence of !:,in?,groduct~ and crinoid stems indica.te t.-iat the environm-

ent of depostlon of the micrite was not completely inimical to marine 

life at all times. 

The sands in the arenaceous micrite are well sorted, both mech-

anically and chemically. It may be noted that the Bourbon Arch 

(Jewett, 1951) passes through the area where the sands are concent-

rated. P~ssibly this influx of elastic material ls associeted with 

the presence of this structw-e. 
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APPENDIX P. 

MZ?~S1J?.ED SECTIONS OF TiiE KERKFORD Lil"'.i::STONE ?>'iDGF.R IN 

EASTEFJJ KAUSAS 

Local.it:r l 

19, 22 Don i.ph,u-, c~un ty. Section 

mes.sured in Everett's Quarry, just south of U.S. High~1ay 36, 2 miles 

northwest of We.thema (Fig . 12). 

Kanwaka Sr.ale Formation 

Thickness 
Feet Inches 

S. Shale, g:-ayj weathering buff', seemingly tulf'os siJ.l.ferous •• 20.0 ' 

Dread Llr<:estone Formation 

Keref ord Limestone Memb er (3 . o r) 

Biosparrucite-blomicrucH. te transl.t i.or:, light-gTay s 
locally we&therL,.g tan, sl.abby t slightly py:r 5.tic I upper 
C-:)ntact sharp -with e. few thin limestone strir,ge;-s in 
th,,, imm-ediately euperje.cent shale, lover cont.!.ict mc'1rk-
ed by & thin calcareoue shale parting, Osagis.: re.re 
Tri t 1c i t.,e 5 " 9 • • e • $ (It ... 0 r O g - (I ••• fl fl> e, •• " Ct l'I "' • 0 • 0 C, " ' " " • 0 ••••• G .1.1 t 

~~oss5.lif e :r-ous m.kr i te i l.tght-g::"ay > ~2.e.bby slight l y 
r,;tri tic, i' :>-ssils i~regul.K-l!'ly distrib-uted and net 
a.bundants "algal materi a l ': 1 arenace ous f:)rar:;in ifera, 
mainly Armnociacu.ss 1·~rncse bryozoans , shell :ragments~ 
spicules~ Ma~gin~~ M,;,re.lina •••• o . e. u . " o •• •• , o •••• • • • o .0.9' 

Fossiliferous 1"1icrite, llght~gra.y, s l abby~ ~light 1y 
pyritic, l~ier con.tact sharp, 11algal material tr; 

arenaceous Foraminifera.f mainly ~~od ~scuBJ she:!.l 
fragme!1tfs 9 spi.cules, 1---;Jralir1~;_ ..... 0 Q .. G Q Cl C".:) "'0, 41. C. 0 0 (I u I;)(, . a O ••• lo Ot 

Heu.-r,nde;·· Shale Nernber (2. 7 r) 

1. Shale, medium grey 1 calcareous, MyeH.na at t op ......... ,.2. 7 ' 



FI G. 12 ., Exposure o he '·Kereford Limestone at Locality 1 , 
Atchison County. Unit consists of t hr ee , th ick 
slabby beds. 

FI G. 13 . Exposure of the Kereford Limest one at Local ity 2) 
Atch i son County. Note that the member can only be 
dis t inguished f rom t he over- and under lying shale 
by its lighter col or and s l i ght ly th i cker bedding. 
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Lo~ality 2 

21 E~,. Atchisoo County. Section 

measured i:-: quarry~ east sidf::' :,freed~ 2 miles north cf Atchi.son (ll''ig. 13). 

Ka.nws kc: Sha.11:; Format, i :,n 

~ra.ckson ?ark Shale Member (lS.0 1 ) 

Thickl~ess 
Feet Inches 

S~ Shale, gray, w~atharing buff, shaly, silty ••••••••• approx. 15.0' 

Orea.d l.imestone Fonnatior, 

Kereford Limestone !'.ember (1..6e) 

h • Arg iliaGe ous rt: icr i. te-calcare OU!J shale¥ l ight-gra.y , 
slabby, slightly gredetionsl with shc1.lc •••••• c •• " •• •• ••••• 0.6 1 

3" Shale, calcareousj shaly to flaggy, uofossiliferous ••••••• 0.6' 

2. Arg illaceoue micrite-calcareous shale , light.-gr.s.y, 
slabby, slightly pyritic, gradational c~ntacts , 
unfossiiiferouso~ce~e~OGO~G•~·•~oeeo~~o•oeaoooG•O•~~~vo•••Oo4 1 

Heu.vr.ader Shale Member (2 .o•) 
1. Sha1.e) medium 6Tay!i shaly, calcareoo.s, u.nfossi.lifer:>uso ••• 2.0 1 

l-oce.li ty 3 

Secti ::m measured 

in quarry Ll"l bluffs above river, 1.n S:'l'Jt.her~ st part of Jackson Park, 

Atchison (F'ig. 111). 

Kanwaka Shale Formatior1 

L. Shale, limonitic, shaly t '.) flsgg~.r, silty, appar-

Thickness 
Feet Inches 

ently unfcssilifer~us.~-~o• - • e~~~oo~oouoo~•~$Q~ •••~o~e• o• ol0.0+ 



Oread Limestona Formatioo 

Kere!' 0rd Limest,one tiember (3. 6 ~) 

3. fossiliferous rnicri te to biomic!".ici ite near base,. 
grading upwards into a bl.anicr-11dita-biosparrudlte 
t,ransition with sane oolites near top, light-gray, 
llmonite stained, blocky-, upper cont.act is sharp 
with a few thi.n atring3rs of flaggy, cross-bedded 
oosparitE tn the shsle immedi.s.tely superjacent to 
the unit; lower co.'ltact is sharp, with an undu.le.tinr, 
bedding surf&ce. Fossil clist.ri.bution is irregular 
near base of unit e:tringera of abundant foa.sils are 
lnterl&yered with fossiliferous mlcrlte; rare ~-
icitss, ramose bryozosns, shell frat,":nents, small 
high-spired gastropods, disarticulated crinoid 
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oss ic les. e {p Cl ••• 0 • 0 • V O O ••• 0 ..... 0 0 g O •• 11P ••••• 0 9' ., • G •• 8 •••• 0 "2 eli g 

2. Fossilifero\15 micrite grading into a micrite near 
baset with a brachiopod bi.oreicrudite .lmmedi.ately subj-
acent to t.'1-\e overlying unl t., medium gray, llm::>nit,e 
stained, slabby t~ flaggys. rather i rregularl y bedded, 
interbedced with limonitic, calcareous unfossiliferou.s 
shale; lower contact sharp, with very thin stringers 
of micrite immediately subjacent; fossil content low 
and irregularly distribut~c, mainly spicules, shell 
fragments, at top layer of abundant brachlopod shells, 
oriented sub-parallel to beddL~g, Cor?_Eosi~••••o••••••••••l.L~ 

Hell."llader Shale Member (~.6') 

1. Shale, light-gra,y, lirnonitlc, seemingly unfossiliferous ••• 5.6• 

Lxcility L 

Section 

rneas~red in Kerford Quarry, o.l1 miles south af Locality 3. 

(Fig. 15). 
Thickness 

Feet Inches 
Kammka Shale Formation 

Je.ckaan Park Shale Member (approx. 10. 0' ) 

L • . .Shale., medium gray, clayey to sh.Illy •••••• H• •• 0 ••••• approx. 10.o w 



FIG . 14. Exposure of the Ker ef ord Limestone at Locality 3, 
Atchison County. Note the flaggy, rather nodular 
limestones in the lower part and the more mass i v.a 
upp r part, typical of the Kereford Limestone i n 
the northern part of the outcrop. 

FIG. 15. Exposure of the Keref ord Limes tone at Locality h, 
in the Kerford Quarry, Atchison County . This 
is the type section of the member . Note the 
thickness of the upper part of the unit, compared 
to that in Fig . J , only 0.4 miles away . 



0read Lime sto:1e Formation 

3. Oo~;pari t e -oomi.crite at t:>p, ~aci ing into b i ospa:rruc-
it.c and oosparite l~r cown, t~ foss.tliferoua 
micrtte et base; buff, t&n weat.hering; unit co.·npo~ed 
of f.::>ur slabby units of sub-equal thickness separated 
by almost plene partings vithout sh.a.le, ur.dul.ating 
becdi.ng surface s wlthL."'l the un:.t indicated by differ-
ential weathering o! shell frogmer.t layere, aligh. t 
cross-atrati.f ication at t::>p, sharp contacts et top 
anct basej spicules and small sorted shell fragments 
in d iscontinuou.s stringers near b&~e~ Ose.~ if!.~ fairly 
:.:.bun.dant Triti.c :ltes and ci.siirti culae-d crL'i.oid osdcl':!a 
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highB:t t..tp;--;;:~7:l"'ai'gal encrusted she:11 frEacm.onts ,.md 
;:homboporo5..6 brv:..zo.s.ns at t,;;:ip)' wi.t.h Am.11overtt'.lla G.nd 
Ammocllscue be in; fairlv equalbr distribut.ed ili:i:ougho..it • ••• 6.2 t 
-ne:e=. kl . __.. . ......,_. '-1 ., J 

2~ Nicr5..ts with brachiopod b i orili.cr-1.1d!.te i.rrmiecav.tely 
subjacf.:nt t::; the:, overly i ng unit; medium e:r-~.y, flui;&.r 
to RlRbby, rather n::>dc.J.ur~ interbedded 1'Ji.t t-- celcarem:.s 
shale, sligh.tly grcid~t,ional co;1tact with shal.e b t:lo.i.-;, 
few algal (?) structures seen near base~ aburrlant 
Cr>mpo~f..ta in o:omic:r-.J.di te at, top .or1 r11> cioo~U ~ 01lt4tlC1 ~6 ~() 1.l ,JC,CC,$l.2' 

1. 

Locality S 

R.. 21 E. t Atchis:in C:xinty. Section 

measurEid i.n qJ.<'>rryy J/ fl mile west o:~ State Highway 7 7 11 miles south 

of A tchl.son .. 

Oread Limest,::,::e F or.r..atio:1 

Kereford Limestone Member (2 .6 t) 

Thickness 
Feet Inches 
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2. h 1.r.-:ri.~, at, t::,,.i-} fossiliferous r::lcrit~,; b.iff, flsecr 
t:;) slabbyy 'With inte:rbsdded calct<::-eOUE shale part-
ings, slightly ~'-'Y bedaL'1g surfaces, upper contact 
sharp, lower contact gradational; uppermost bed ~ith 
zo:11:: of d isarticuJ.;.ted crinoid ossicles and small 
shell f:::-ugme nts sub-~rz.llel to bedding, Comnosite.. 
~.i.culopect.en (?), fuci:>idal rr1&rkings or worm borl.ngs •• oo e2.6' 

Hetrr.ader Sh~la Member (6.1 t) 

L Shale, mvc ium gray, thin calcere~J.s zcx'"!e at topj · 
ur.£ossiliferous ••••• Q ••••••••••• o ••• D.o••••o*••••o•o••••o•$6.l' 

Locality 6 

measured in quarry, 0.5 miles ea~t of F.aston (Fig. 16). 
Thi.c1'"-%is:S . 

Feet. Inche s 
Kanwaka Shale .F'onr.ation 

._rackscr. Park Sh.ale Esmber 

54w Shale, yell~, inter·bedded wit.ti flagg,jr tc s:Lr.bby 

Oread Limestone Formation 

!1 . Biomicrudite to biosparrudite~ buff r- Jrellw. weathering, 
block--yt bedd ing EUrfacE.:s w!.thin the ud.t. lndtcE.t€-d bs 
differential ... e..athering of 6hell fr·agriient. l.:!ye:-s, upper 
con~ct locs.lly marked by a ls~'tr of .flbro~s cal.cite,; 
o.1r thick, fibere normal tc bedding p1Rn€s , lo~er cont-
ac t nlightly irregular but stJP..rp, 9sa.gia, Triticites, 
spiculez~ brachior>od fragments , bellerophontici gastrop-
ods, crinoid oss1cleSoe•ooo••coe•••o••coeoo~oeo••oe••••oo~2.1 1 

3" r·:lcrit.e, bliff, flaggj-... t.o si&ony, 1~ather nodul.B.r-, int~ 
erbedcied ..:i th appr-cximatcJ..y equal thickness cf yellcwr 
calcc:..re'.:lus shale, l ower cor,tAct. sharp,, rare :.:e1:-bvi:;1. ••••••• L.:-' ---

H . ~l - l' b c-:: ' \ eumaoer ._,,1&.1..e .·iem er .v ; 

2. Shale~ y-ello...i, earthy, li.monltic and calcc-re crus, 
lOi.;er cont.act loc:ally ruarked by a f ibrous cal.cite layer. o .Oo5' 

f . 
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LX3.llty 7 

SW¼, Sec • .32, T. 8 s., R. 21 L, Lea~\l"f;:nworth County. Secti.on 

i:r.eaml~1d LY! rMd cut on n:>:rth Si.de of county l'-:ia.d, near top of hill. 

Kanws.ka Shale Forma.tion 

3 S&.ndatone , bl.lff -,c olored v cr~st. ·-~stra tif i.ecl lower 

Thickness 
Feet Inches 

c:1ntAct po.ssibly e.rosio;te l u .. 0"." 0 0. Q O O O ..., 0 0 u. 0 '1., 0 "" 0 0 C II. 0 e" o3'o01 

Locality 8 

measured in stream bank, s.cjacent to fe.rm ro.iadway, 

Leavonworth..Jeffere::.n Co:mty line (Fig. 17)G 

y2.rds west of 

'Thickness. 
Feet Incht:?:G 

3. Fu.:sulbid hio:nicradite, lo-.:ally biosparr.idite at 
t~, br,:rwn-g,-ray, e:ls'bbyF weathering flaggy 1r21.th WJYy 
bedding, u.ppermoE:t contc.ct not ~een 1 lCArer contact 



FIG . 16,_ Exposure of the Ke ref ord Li.me storie at Locality 6, 
Leavenworth County. Note lower part, with flaggy, 
rather nodular limestones and intercal , t ed with 
sub- equal thicknesses of shale . 

0 ' 

FIG. 17. Exposure of the Kereford Limestone at Locality 8, 
Jefferson County. Upper bed with fusulinids, normally 
rather massive, is here weathered to platy fragments . 



2~ Micrite to fossilifero:.i.s micr-ite, lieht-gray, light.-
gray to buff n-eathering, slsbby to flasfY, argillac-
eous, fenestrellate snd rarooS€ brye>zoans, brachiopooe, 
bellerophontid gastropods 1.n upper pa.rt, 11algal mater-
, l" r • ,....· t ·us 1 '""'""'r ~rt L .., • .... a J .1.JllloPTWUC · J J..IJ'ft'.;:;. p- . 11 0 De O. c, Q O. e O O Q O e (j. e. 0 0 0. 0 G. 9 f 

Heumader Shale Member 

Locality 9 

Center of eest line, SEi, Sec. 36, T. 10 Su, F,. 20 E., 

LeavemJorth County. Section measur,ed in quarry, west sidE: of Highwey 

16 (Fig. 18). 

Kanwaka Shele Formati-:>n 

Jackson Park Shale !ier.1ber 

Oread Limestone Formation 

Kereforci Lirnestone Nem'ber (6.1 1 ) 

Thickness 
F'ect Inches 

S. Fusuli11id biomicrud ite, light-gr&y, buff we&thering~ 
slabby, towards t-:>pi bedding manifested differential 
weathering of thin stringers of sorted shell fragments 
and crinoid ossicles; upper c~ntact sharp, top being 
a thin, platy, shell fragment zone; abundant Triticites,. 
maxL-nurn concentration of fusulinids near middle af W1it 
and decreasing sharply 0.5 1 frcxn top, Ammovertell.&, 
Marp!.nifera~ Juresanie., Linoproductus, &-nall high-spired 
bellerophontid gastropods e ••••o•o•ooo~u••••o•oo••••o•o••Q•2e8 1 

L. Fossiliferous micri te, light-gray, ~eat.'f-iers buff, 
e1'tbby, uneven bedding, slightly pyritic, sparse:y 
fossiliferous, fossils unever-..1.y clustered, Triticites, 
e:.renace ous Foraminifera, err.all ga.strop::>ds ••••••••••••••••• l. 5 ! 



GO 

FI G. 18 . Exposure of the Kere'ford Limestone .at Locality 9, 
Leavenworth County. Showing the upper mass i ve bed 
and l ower thinner bedded limestone . 

FIG. 19. Exposure of the Kereford Limestone at Locality 10, 
Jefferson County. Note upper rather platy wea th-
ering fusulinid bed. 
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Hicrite, buff, slabby, uneven bedding, pyritic 
rare 11 algal material11 , Arnmovert.ella, shell frag-

ul . -. Lt men ts, spic es. o •••• I» •••• ;I •••••• c; • " o •• • e ••••• o • o .• o ••••• ..L. t> 

Heurr~d~r Shale Merrber (3.S') 

1. Shale, medium €:,Tay, unfosetlifero-..1s.o •••••••••••• o ••• Q ••• ~.3.5, 

Locality 10 

10 S., R. 19 E:., Jefferson County. Section 

meas-lll"Od on west bank of Buck Creek, -west of north-south coimty 

road (Fig. 19). 
Th1.ckness 

Feet Inches 
Oread L~nestone Fo:r.r~tion 

Kereford Limestone Nember (6.0 1 ) 

J. FWJullnid bio.dcr.idite, light-gray, brown weath-
ering, slabby to flaggy, very L"'Tegular bedding 
surfaces; upper cont.ct not soen, (e\ridence free 
displaced material L'ldicated a platy, shell frag-
ment zone at top); abundant Tr!.ticites,- often 
algal coatec, fusuli.nids concc::-n;,;;-a tad in lower 
and middle parte of unit, rare Neosolrifer, beller-
ophontid gastropode ••••••••••• o•••••••••••••••••••••••••••2.0' 

2. ~icrite and fossiliferous micrite; locally et base 
c.lgal biollthlte~ gray, slabby to fl.aggy, ah&le 
partings, s:xnewhat pyritic, pyrite usually concen-
trated in the algal structures, irregularly distrib-
uted fauna, usually sparse, Ottosonia st base 
locally abundant rare Triticites 11 fenestrellate 
bryozoons, often well preserved, Composita, !Rirbyia, 
Hustedia, high-spired gastropod&, crinoid ossiclee •••••••• u.oc 

Heti.-nader She.le }~ember 
approx. 

l. Sru-.le, 1:-1edlurr: gray 11 seernin£ly unfossilife::·oue; ••••••••••••• .3.o e 



LocaU.ty 11 

Center north line Seco 11, T. 11 S., R. 19 Jefferson 

CotLiity. Section measured on road-cut, north side of east-west 

ccrmty road, near top of hill (Fig. 20). 

b v 

Thickness 
Feat Inches 

Jackson Park Shale Member 

Oread Limestone Fonnati~ 

Kereford Limestone Member (6.6') 

5o Biosparrudite-biomicrudite, platy, upper· contact 
sharp; lower contact covered; very low fusulinid 
concentr~t.ion, fr&gment.al ramose bryozoans, shell 
fragments, crinotd ossicles •••• oo•o••··········~·····••o••O.L' 

· Jo Biooiicrudi te and fossiliferous mlcrite; J.ight-gr.ey JI 

buff weathering!/ elabby, upper contact covered 1 
lower contact rather arbitrary, being determined by 
the sudden decrease in fusulinid concentrc::. tlon and 
more flaggy bedding below, abundant Triticites, 
Fistulioora, fenestrellate bryozoans, and bellerop-
hontid gastropods in lowar part; towards top, fossil 
ccntent decreases, givL"lg a fossiliferous micrite, 
Os&gia, few Trit1cites, small high-spired gastropocs1 
this sorted fossiliferous material beir.ig concentr&ted 
1n strlngers •••• o••••••oo••••••••••••••••••o••••••••••••••2o9 1 

2. Fossiliferous rnicrite, light-gray, buff weathering, 
slabby to flaggy, weathering to give a rather nod-
ular appearance, lower contact sharp, Ottosonia 
near base, rare Triticitesp a.bunda.."'lt fenestrellate 
bryozoans, Composite., Derbyia, fairly abundant . 
M;,~liM . 0 •• 0 0 • 0 0 0 0 "' 0 • 0 • Cl •• ti • G O ••••• s ., 0 " 0 • 0 " ••• C •• 0 0 0 • 8 w •• ci 3 C> 0' 

Heuma.der Shale 1':ember (2.L') 

1. Sh&le, yellow-gray, &pporently unf'ossiliferous ••••••••••••• 2 .4' 
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Locality 12 

measured in Hamm 1 s Qusrr.r 1 north side of U.S. 59i, Oo5 miles east of 

Williarnstmr-r: (Fig. 21). 
Thickness 

Feet Inches 
Kanwaka Shale Forme.ti~n 

Jackson Ps.rk Shale Membe·r (20. 0 ') 

6. Shale, siltstone above., light-gray. buff weath-
eringi shaly to flaggy, carbonaceous ma.teris.l on 
bedciing planesGoeooo••ooee••~OQeeo••··••eeooocooe~o••·•~c•20.0' 

Oread Limestone Formation 

Keref-:>rc Limestone Member (7 . 5') 

S. Fusulinid bioro.icrudite; light-gray, weathering 
buff, blocky, becoming slabby to-wards top where 
weat.he·rec-out stringers of sorted shslly mater-
ial are seen ;slightly pyritic; upper c-:mtac t ie 
sharp and is marked by a th int platy, argillac-
eoua zone of small, rounded shell fragments and -
spicules; lower contact is rather arbitrary, based 
on the sudden decrease in fusulinic content~ slabby 
to flaggy bedding, and shaly ~ c tings below; 
abundant Trlticites concentreu:;) .::.n lower and middle 
part of unit, arenaceous Foraminlfera, mabily 
J_2l,rpammi.na, rare pyritized Cavalina, brachiopod 
spines, small low and high-spired gastropods, bell-
erophontid gastropods; Rhombopora, sorted shell 
fragments, spines, crinoia osslclE;s; tawards top 
fusulinid concentra.t1.on decresses ••••••••••••••••••••••••• L.S 1 

h. Fossiliferous micrite, light-gray, slabby to 
flaggy; Trlt1.cltes, Ammodiscus, TolypammL-.a, rare 
pyritised 'Cevallna.o•o•e••···•Gae•oo•••0••·••0•~0•0••··••00.9' 

2. Fossiliferous micrite, locally a.n algal biolit• 
hite, light-grey, slabbyi rather nooulB.r L'1 appear-
ance, plone, slightly undulati.r.g bedding .. lower 
cant.act. sharp, with a fewf very thin1 stringers of 
alga l limestone in the immedi.B.tely eubjacent shale, 
f ossilo dccreaee in abundance to.ards top of t.rie unit, 



FIG . 20. Exposure of the Kereford Limestone at Locality 20, 
Jeff erson County. 

1c 

FIG. 21. Exposure of the Kereford Limestone at Locality 12, 
J efferson County . 



Otton::n;!.a ln lower part, gr0\o1th lines heavily 
pyr·nized) rare pyritized Triticites, Amm·odiscus, 
ToJ.ypammina, pyritizecl Cavalina, conodonts, ramose 
bry=>zoans, Ecninoconchus, Neospirifer, Linopro..i 1.1ctus~ 
Marginifera, Hustedia, Composita 2 brachlopx frag-
ments and spines, cormnonly algal encrusted, 9:_:a..911.-
£!!!:l!,, sillcif ied peleeypod and gastropod fragmerr'tjs, 
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crinoid osSicles ••••••••••••••••• ~.••0•00••••0•••••00•••$•2.o• 

Heurlliider Shale Member (1.5 1 ) 

l. Shale, mediam gray, highly calcareous, slightly 
pyritlc and foes1liferou.s immediately subjacent 
to limestone;· rare, flattened and silicified 
fusuiinids, Tolypamrni.na &nd Ammodiscus, rhombop-
oroid and fenestrellate bryozoans, I:erbyia, crinoid 
colwnnals, _lower part unfossiliferous ...................... 1.5' 

Locality 13 

SE¼, Sec. l, T. 12 S., R. 19 Eo, Douglas County. Sectioo 

measured /; ~forcP e ~,uarry, north of U.S~ Highway 2h. 

Oread Limestone Fonr~tic~ 

Kereforcl Llmeatone Member (approx. 4.0 1 ) 

Thl.clr..ness 
Feet Lrlches 

3. B1omicrudite-foas1.liferous micrite, buff, yellow 
weathering, slabby, irregu.l.larly bedded; upper 
contact not seenJ lower contact arbitrarily 
determined by the decrease of fusulinids, Tri.t-
icites, belle:.ophontid gastropods~ •••••••• ::::-••••••••••• • 1.0 ' 

2. Fossiliferous micrite, locally an algal biolith-
ite, buff, yellow \'leDthcring,11 el.abby to flaggy, 
irregularly bedded,, shaly bedding surfaces, low-
er part more fossiliferous l-Jith Ottonosla, fenes-
trellate bryozoans, Composita> Derbyis , Linoprod-
uctus, Cardicrnorpha, Allorisrna. (?), hi.eh and trxh-. 
oid-spired gastropods; towards top rare Triticltes ••••••• ~3.0' 

Hm.11uader Shale Member (1.6') 

1. Shs.le, light-g;:-ay to buff; fossiliferous at top 
with fonutinifera, Derbyia, Astartella •••••••••••••••••••• 1.6 1 
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Lo~al i ty· 11 

SW ::~rner, Sec •. J5i 'l'. 12 s., R. 18 E., Douglas Cou.'1ty·. Section 

measured in quarry at Lecompton, juet south of Santa Fe railroad (Fig. 22). 

Ka~ake. Shale Formation 

Jackson Park Sh.s.le Me.mber {approx. 20.0 9 ; 

Thickness 
Feet Inches 

h. Shale, yellow silty$/ seemingly unfossilifera,.is ••••••• approx.20.0 1 

Oread Limestone Forrration 

Ke ref ord Lime st me Member (7. 0') 

3. BiomicruditeJ l!.ght-gr&y, yell:,,.i w~at.hcril1g:. 
slabby; upper contact sharp, top rr .... :r'i::ed by a 
platy, argilJ.aceous sorted shell f-ragrrient zone; 
lower contact by a decrease in fusulinici c::intent 
and more flaggy beddL"i.£: with aha.le partings; 
bel ow, abumant Tri.tic ites, be lle!'ophontid gast-
rnpo::1s in lower· part of tmit, towards top fuauHn-
i.ds become less abunda.!"lt, shell fragments, crinoi.d 
columnals, at top Osag!!.,, ru'fi Tl'iticites, f?.iel&8£!,, 
small gastropods p spines" ..•.. 0 0" e. 0 ()QI} . r,, u VO.,, (> $1 0 C, 0 ..... 0 .,2 ljl C1 t 

2e Fossiliferoll.S micrit.e, loo&lly biomic rudit€ , :t:..~1t,-
gray, yellow weatherirl.£, fl.&€,":gy to slabby, rather 
nodular in a ppea.rance, in terbedded with calcsr-e oos · 
shale, ottonosia, "Harksia", near baee, rare Trlt-
A_s._ij,es, fo.creasing in ~m.rober towarce top, .:enestrel-
late bryozoansl) LinOPrctjY,,.,Ct!,t§.~ Hwstedi.aJ Dielasm<i, 
cr~inoid ossicleso. Q. 0 0 et' Cl(; 0 p. 0. g. Q. e Cl .. (J •••••• 0 (ii.~ tJ O. e Cl O. & -5&t Q! 

Heu.mader Sh-ale Member (2.0 1 ) 



Locality lS 

Sl~ corner SEi, Sec. 7J T. 12 S~, R. 19 E •. Do-.!glas County. 

Se,::tion measured a few ya..-ds west of Bridge No .. 257, on north side of 

Turnpike. Poor exposure, basal Kereford only. 

Oread 11.meetone formation 

Keref crd Limestone Me:nber (l.0·'+} 

2., Biomicru.di.te, algal biolithite, yellow, sle.bby 

Thickness 
Feet Inches 

to flaggy, with very irregular bedding, highly 
weathered, upper coot.act missL~g, lower c~ntact 
sharp, highly fossiliferous; abundant Ottonosfa, 
sparse Trittcites, Syrir;igOPora. fenestrellate~ arid 
ramose bryozoans, fairly abundant Comeoeita., 
4_uresania 1 (with well-preserved spines) ~f 

Wellerell&~ articulated crinoid stems, l.e.r-ge 
~11.nBe, often algal encr..2.eteci, high-spired and 

ellerophontid gastrcpods •• o••o•u••••••••••••••••••••v•••ul.0'+ 

l. Shale, gray, mostly covered ..... o.or1••e11••a.ct•••o••t:•~approxo h .. oe 

Locality 16 

Genter s.::,uth line or Sw¼:. Sec~ 30, T. 12 s • ., R$ 15 L, Douglas 

County. Section rneasured i n stream bank, north side of co-..irity l' ~d, 

3/8 rai~~ east of Stull (Fig. 23). 

Oread Limestone Fonnstion 

Kereford Limesta.'1e Member (7 ~B ') 

Thickness 
Feet Inches 

6. Eiorn.Lcru.dite-biosparruditeJ 11 0~trneal rockfl, gr.liiy-
brown, buff weathering, slabby 1, plane bedding aurf-
nct~s locally absent$ eharp upper ~nd 10\ller contact, 
well-developed W!;w directed Vf'.rtkal jointing, ro-=k 
consh,ts alm::>st entirely of well eortcc shelly mnt.-
eri.D.l, c:.'lmrnonly oritmted parallel to beddine plarnc.~ 
with a small 6lmount of interstitial micri te and f.?'g-
ill&ceoue material, Osagia 9 Trtticites, arenaceous 

:'.·,:._:.:_. ::.-~: 
.. - --



,,.. 

J. 

Forarninifer~, re~orkedr.. algal encrllStec; , ahsll 
f1~agn1enta and spiculeso C <' \) 0 8 •• 0 0 0 0 0 0 ... 0 0 0. 0 () e O O O. 0,. 0 0 0 0 e. e . ·O.L e 

St> .. lile 1 yellcr-od, wsatheredf cill.yey, e.eemingly· 
llnf'ossil!.fero'.16 •• Cl f,) 0. 0 0 C.. 0 0. f). e ·•. 0 0 0 0 e •• C. 0 41) GOO. 0 0. 0., 0 0. 0 00 08 1 

Ftumlinld bi.omic:ru.dite, buff, yellow 1i.-e2-t,hering1 
·· twp a:labby units, separ&ted by a thin yellO't1¥ cG(.l .. 

care.ot't1' sh.i.ile parting, upper con~ct csbi-rpj lower 
contact, . ma:-ked by a shale b...-eak and d~crea.se iri 
fusillinld · content., abundant Triti.c.ttes in lower 
ur.tt, .less . in : uppe1· w:1it, Ammovertella, brachiopod 
shell .fragments.9 . crinoid oii'iclE:~s .............. 0 ••••• 0 0 ••• • 1.6• 

M1crit.e, fossiliferous micrite, light"gray, sla.bby 
to fJ.aggy, ai-glllllceous, _pyriti.-~, irregular, more 
shaly beddtng' planes, '.l~r coot.act marked by &n 
increase in foseil car:tefit, end more slabby badcHngj' 
lower part essentially & rni.crite, sparse fossil 
ccmtent, Triticit e~ concentr&tlon inere.;;si.ng tc,warde 
t:>ps ~oveTtelia 2 LL"lop?"Oductus, fils£.r0£Jostu6~ , 
.lif-~£iJ" i.f e_r., crincid at.ems, bellerophontid ga~tropods. c ... J. O' 

2o Bianicru.d1te, locally algal 1:d.olithit.sj' light-gray, 
buff-gray weat.1le-ri ng, a:kbby, very irregu.la:r bedd-
!.ng surfaces, slightly pyrtt ic, loe~lly very ubund-
ant Ottonoeia, rare 1'riticiks; Art;::n::ivert.sllai- '110~1;_ .. 

,. riL c··---amm~) .ru:10rllb?Ko~., fenefltrel.:.ate bry.n;oana, omposit.Q, 
Derbyia, !,J;ncproductus2 J~sa~, NeosRit,i.f,:e~ 
t;_!nCtos_pirifer, e.!'ticulated crin~id stemso o •••• Q o o o .... ~. a2 . 0 ' 

Locs.1!. ty 17 

Sectlcn measured in stI-eam bed, under bridge on Sha:wnee-Douglas Dounty 

lir.:.e o 

Oread Llmest~e Fon:wtlo..'1 

Thtckness 
Feet, :tr.ch~~ 



.);r : . • . i.-: __ m 
FIG. 22 . Exposure of the Kereford Limestone qt Locality 14 

Douglas County. This shows well the lower f laggy 
to s l abby bedded part and -the upper more mas s ive 
limes t one . 

FI G. 23 , Exposure of the Kereford Limest on€ at Loca l ity 16 , 
Douglas Count y• Not e the upper par t of the member 
on t his exposur e . The topmost bed , 11 0a tmeal r ock11 

is not pr esent in this 'f i gur e . 
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::;:.:-£;!.ll~ceous, upper ~n::: l:;;wer contact sharp~ unit 
camnosec of sorted rewor ked Triticitf.:B, arenaceorJs 
forur.i ini.fer;;:, shell fragment6 and sp1.cules, ccimm-
onJ.3r e.lgal encrus.tec, &light ir~tersti ti~l m icr i te 
i1.n.d ar£!.llacecr~s mate.ric-,. lQ O." ••• " •••• 0 0 8 . A~. 0 G & 0. 0 (f. 0 CO. oOctl~ f 

Lo Shale, brown, eartr.,y, unfoss.tliferous .... OOOQO OO O~~o••·····l·O' 

3. Fossiliferous mlcrite, locally biom1cru.dlte, 
wefJ.thering tan-brown, flaggy bsdded, wavy bedding 
µlanes; upper contact ~harp, 10".er contact arbit-
retry, determLvied by rnoro slabby bedding below, and 
increase in fossil content; Triticite~ abund~"1t 
tOWilrds top, rare Osagia, large fenestrellat.e bry-
:,zoans near base, Linoproductus, Echinoconchus, 
Ne:>spirlfer, crinoid OS!lcle-s •••• o,,,, •• ., •• $ •• 0 ••••••••••••• 2.9• 

2. Bi~icr1.1dits, gray.JI yellow-brown weathering, slab'by, 
very 1.rregula:rly bedded .• l~er contact sharp, with 
some thin l!.meetons stringers in shale immediately 
subjacsnt to the unit.,. basal limes tone shsly wit.'1 
a sparse fauna; abundant faur,.a above base -with 
p,,vripgoeora, fenestrella.te bry oz::>£.nSs Cooroosita, 
f~rbzia, Mergin1.fera,9 Ju.."'ess..r1_!!, Husteciaj) high- . 
S-, ~ .,,..,,,.;; n-st,,_......,.,.,,,.:S .... ... e "'--t t'.,...i~'"'"' '? 6 t .?-1.., -..;;\.4 ;;,c. .4\.V,t-H•''-1 f .;.CJ..i.. .:...r·i .. 11,, . ~i.Jo,G,OU8~4i~Cjl~Q6tfOttG•olle•t-tt•'-fi> 

L Shele, medium gray, ehaly, t~ ca lcareous and 
f~aEil.Lfer:.iusi, _§yring~por_! in ehB.le below l il't!~~st:1nE,e ••••• _ 

Loca.li.ty 1B 

31 T. 15 S., R. 16 " ~ ..:, tJ ' 
Douglmls County. 

Exposure in ditch ::m south side of D' •. S. Hicrrway 50 and in north-south 

county rood, 0.5 mile 1Yest of Globe. 

Or-e.ad Limestone Fom~tion 

Keref ore' Li.mest'Xle ~!e1nber (2 .c,e) 

Bi~nicrud!.te, light-gray,:, buff weathering)' rubbly 
very weathered , abundant fauna , algal material 

Thicknt":SS 
feet Inches 

comm~nly encrusting shells, S:;rrin;:i:c:mor~~ fenestrell-
~te bryo-zoana, abundant com1ost ts, Diclasma,, Hustecte, 
f!:!b_y ia , oriented sub-pare.l E;l to beading planes, l.a.rge 
eurxnphalid gastropod8, high-spired gastropods ••••••••••••• 2 ., ~;• 

' I ' ' • ·· : .;, . .: 
! , - .. ·, 

i 

l 

tm:;rtf)'.. 
···•··· . , 

I. 
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f,'ranklin County Q Section 

rneasureo at top or quarry in Plattamo..:.th Lir,iest~ne. Ve::."Y p:.>or er .. posureo 

Thickness 
Feet Inc.hes 

Clrei'ld Llmeston~ fon:.at.ton 

2. Algal biolithite-b1omlcrudite, yellow-cream,. 
very badly weathered, rubbly, algal material 
weathering out,, §1:r~oeo:r:,~, feneetrellate 
and ram:,se bryo15oans, brachiopocis, undisass- appro:i-:o 
00 lated ci~iii 'J;id stems"' G 9 0 0 ti." C e . e ... -1 "' G IJ. 0 G • •••••••••• 0 0 0 • D "J.. 0 i 

corn(;;!~ to east. 

Oread Li.mestane Fermat.ion 

l'~eref oro Lilnest,:,ne Member (3 . S ~) 

L. ¥ii.crite, light-gray, hard, fl&ggy, plaoo.r slightly 
undulating beddLrig; upper coot...ct missing, lower 
contact determined by more slahby ilTegu.1.£r bedding 

'lbickneffe 
Feet Inchee 

and pres!:!nce of fossils bE1lc1. ............................... o ............ Oo5~ 

3e Biomicrudit.€:~ light-gray , buff we;.thering, flagcs 
to slab'by irregular beddL11g; lower contcct deterr.-i~ 
ined by a marked decrease tn fusulinid content below:. 
abundant Triticltes~0909ff9•o•o••oeGo•c••o••oe•ooe••··••co•l., ~ 

2. Bicr.nlcrudi.te !' cimilar to above but, more ala.bby j 
abundant diverse fauna> Ottonosta, algal 11binciing11 

mate:-i.al, rere fusulinid~s abundant ramose and 



• 
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fenestrella.te bryozos.nsp abundant wead: .. "1iered-out-
bracl1iopods .C.omposita, Diels.er,1a, Marginifsra, 
Rustedia, ~r6y£a, Negstiiriler, f.irictp;apJr!i'er z, 
high-spired gastropods ••••• o•~•••oo•••~••••••••o••••••••••l.6' 

He~Tiader Shale Member (27.0•) 

l. Shale, yellow, calcareous •• .••• g ............................. 27 .o• 

LOCCllity 21 

Center$ line, SE¼, See. 10, T. 16 s., R .. 17 E., Osa~ County. 

Section measured in road-cut, on east--weet county road., on hill 

Oresd Lirr.est::me Forrr~ti~~ 

Keref crd Limestone M:ember- {10.4 :} 

6.. M.icrl.w, light-gray, bu.ff 'tteathering~ hsrd, flaggy, 
planar bedding eurfaces, wec."'lthers into angular 

Thickness 
f~e t Inches 

sharp edged slabs, ~pper cetntact reissing.oG••o••Dq••····•·5·St 

5. Bioo.krud1te-fossil1.fer::>us mi.crite 9 ligbt-gr~y, 
yellow wectt.heringj slabby to f~ggy t i~regul.arly 
bedded; upper contact merked by the abrupt disapp-
earance of fossils and the overlying regular bedding, 
encrusting algae, Trittcite~, Ju."'.'€saniL, Dielasmas 
~1are:~ifera· •.••.• 0 ••••••• ••• 8 ••••• " ................ e •••••• i.5• 

3. Fosa1li.ferou.s micrite-bicnic:ru.clte slrwilar t o lime-
stone &.bove; ottonooia, rare Triticites, bryozoans, 
Juresanla, M!;lina at base, more diverse fauna upwards 
with Juresan , Diel&ema, Neospirlfer ••••••• ; ••••••••••••• 1.$ 1 

2. Arglll.ece'1.is fossiliferous znicrite 1 grading d own-
wards into s very calcareous 5r.-.le transitional tc, 
shale below; upper cont.set transitioruil; Juresant.a, 
Co.1tposita:, Derbyie, Parginife;:e,, Neosetrifer~ abund-
ant ¥*r-alina, Aviculopecten •••••• o ...... * ••••• G •••••••••• •• l.4f 

Heumader Shale Member (approx. L0.0') 

1. Shale, medium gray, seemingly unf oasiliferous •••.•...• .. approx .40.0' 



FIG. 24 . Exposure of the Kereford Limestone a t Locality 22, 
Osage County. Foot of figure marks base of unit , 
hands mark the top . of fossilife rous part . Not e 
characteri stically weathering mi cri te , wh i ch forms 
dominant part of the unit. 
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FIG. 25. Exposure of the Kereford Llm'estone at Locality 2J , 
Osage County. Hammer marks the top of f os si lifer ous 
zone . Note r egular bedding of the rnicrite, wh ich 
comprises almost whole of un i t se~n in th i s figure . 



Loc£'.li ty 22 

secticn measured abo:it 200 yards to nor..hwost oi' ::;pill-way of Pomona 

Da.."T't, at read side c'iB r~d bends round bluff.. Shale 6ections s.bove 

end belo--..i the Kereford were measured abo,;-e the spillway .. (fig. 2h)o 

Thickness 
Feet Inches 

Kamu--a.ka Shale Fonnation 

Js.ckeon ~rk Sha le Member ( a pp:r·ox.. 30 o O t ) 

Oreacl LL~estone Formation 

Keref~rd Limest~ne ?'k•mbcr (20. o r) 

7 o 1'-~tcrlte, light•gray:- r.arrii flaggy, bec~ning more 
slo.bby t~ros top, bedding planar slightly w.1.dul-
t .ting~ thin ce.loareo-J.S shale of f' in.ely la.minated 
l~stone parting&; upper- co.·-rtact. ve:ry ::ha:.-Pi lo-lier 
c~~tact determined by pr~sence cf fossils and more 
sle b'!:iy irregular beddL"'lg beloto; o ............... • ,, •••• o ••••• 16. 2 i 

6s Foz3!.lifcrous r.1icr!.te, light-gr8y, sabby, thin 
calcare:r..;.s shals- p&rtings, unit EiSsentially d.reilc.r 
in tei:tura t~ micr!.te s.b:rve; lower c:,ntact ~rked by 
a. shale unit; sparse but di.versa fauna, elgal encru3ted 
~itlcites, C~oottlta, M~r~ini.f~~' ~ino,?_roductu:s, 
~p.resania ( ?j, Derbyi& • vk .... 1.ere .i.12. Lchine>conchus,:,,, 
crl.noid c~lUJtL"'lalS~o••····••e•o•eoo••••o••·G········•oow••-2.31 

S. St.LE.le, gray, c.alcc1reous, seemingly unfoBsHLferous ••• u .. e> .2-0.3 f 

l:. Fossiliferous roicrlte, bio-::nicrudite, f'laggy to 
sl~bby, fairly ~bundant !titici~, .t!mlall gastropods •••••• 0.2' 

3. S?12.le, gray, calcareous, seerninglJ.r unf ossilifertr~S& c ••• 0.2-0e3 v 

2. Fos~tl5.fer~ua micrite-roicrite, slabby t~ flaggy, 
th~n shale partings, algal material~ crit1oid osskles ..... 0.9! 

lo Shale, mecl i.u.rn gray; clayey, unf':,ssili.ferous ••. , •••••• ~pprox.30.0' 
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Loca.11.t-y 23 

West llne NW¼, Sec. 3, T. 18 Soy R. 16 E • ., Osagt": C~luntyw Section 

mea~i...'"'ed in r~d-cut just north of Melvern (fig~ 25). 
Thickness 

Feet Inches 
Kanl«l.ka Shale Fo:nriAtioo 

Jeckson Park Shale Member 

Orea-d Limest:ne Fomation 

Kereford Limestone 1'':ember (2.S.6•) 

4u Oos~rrudite-bi.>sparrocH.t,e, bro-.m-gra.yj slabbyj 
so-me croes-stratificati:m, flaggy at extreme top 
with thin 8tringers of coarPJer allochem$, mainly 
shell fragmonts .in the dominant- oosparite; upper 
c~ta.ct ~harp marked by abundant fossils on bedd-
ing planes at extreme tcp 5 ~mose b:-.rozoans, am.all 
brachio-po>dsj f_s:noositat ~rb~ri'!_, Myal!,.-~j Avicu.l"" 
l!]-.~p~c-~,r. (?), Allorisns, small htgh and low-ey.Lred 
gastropods~···~~•ceaeeeG•~•o••~••o••~•o~•····•~Co••~Qw•o••2.o~ 

2 Micr-it,e , light-gray, wea+.,herLric yellow gray, flaggy 
to slabby tow.:r.r<ls top.1 ,rery regular bedding with 
slightly undulatin.g bedding ple.nes separated by thin 
shele or f h1ely laminated mlcrl.teJ lower contact 
sharp rr.arked by presence ~f f oss!.ls a.rid less re~-ular 
bedding belOW.oa•~$··•ge~•••o~ooo-~•~o~•·Q··•·o$•·····•e••l6.4• 

l. Biomlcrudite, very similar to the .fossilifer~us 
pa.rt of the secti.on of Locality 2h,. not 2:0 well 
e.,:poseds C •• 0." ••• .,, c;. 0 0 ~. 0. 8 0 •• C 1b'. \) 0 0 ~. () 0 •• 0. •• 0 C. ti O c; •• approx. 7 s-0! 

Locality 2L 

P... 16 E. s 0$~ County. Section rueaEU...'1"€d ir, Sa.nte. Fe rsilroad cut, 

at Melvern (Fig. 26)~ 

Oread Limestone Formetion 

Thickness 
Feet Inches 



5. P:icrite, H .ght.-gray, yellow-cream weatherLng, slabby 
tc flae-,.ey regular bedding 'Hith planar :slightly und• 
ulat.ing bedding surfaces sepa:rc!ted by · finely larnL."Uited 
rr.Lcri te; top missirtl;; lower contact marked by appe&r-

b2 

ance of fossils and more irregular bedding •••• o•o•••••••apprax.9oOt 

h'" Bior~icr-ucli te-f ossil.ife·ro-us rnicri tet light-gray, 
· yellow-weathering, slabby undulating :')edding Bur.f-
aces ~ith thin calcare~~s shale partings; l~er 
contact rr.arked by a prcmbent shsly zone, "algal 
w.ater.ta.111 , S!)arse Triticites, which occur in small 
clusters near base of unit; 'To~ii1llina, small horn 
corals, abundant .Q.?Uocslt&, al.ao Dielasma, Dictyos_-
lo~~s Husted la. J,ureS&ni_!., Derbyj_a._, Ech.tno.con-r.:h~ 
l ? ) , .r:.bundsnt c:rinoid ose:iclesz at top of u:.S.t abund• 
snt fauna ccnaisting of Jurea&.:i.ia ~ l a r ge ~rbzia., 
~~::-~osr~, 1'1}.-alina, gastrop·°'-ic. o o •• o ....... a o •••••••• t. 6 r 

J. 8:i.ale with lenses oi' fossilif'e:rcus riiicrite.,, yellcr..:-
grey, fsirly abundant horn corals, (!;?2hoe!~llid i~) 
bot.h in shale and limestone lenses, C:)rallitee comm-
only ~rientec suh-parallel to beddingo60••··············•Go.es 

2. Biomi.cruclite, locally algal bi~lit.hites light-gray, 
w-eathering yellow, flaggy to slabby, \tlavy ir:r-eg:ul8r 
bedding planes -with thin calcareous shale paz·ti.ngs; 
lower part highly algal, in places an algal mat lying 
6ub-pa.rallel to bedding, Tolx;eammins, Lopq_ophlllid ium~ 
Syrin~opora, abundant Composite, Dielasma, Echinocon-

Hustedia, crinoid ossicles •••••••••••••••••••••••••• J.L' 
Heumader Shale Member (L.0 1 ) 

1. Shale, medium grayt wea.ther·in£ gray-yellow; very 
f' ossiliferous at top; abundant Derbyoides, rhO!ub-
oporoid bryozoano, fenestrellate bryozoans, Neose-
irifer, Punctosoirifer, Hilstedia, small troch oid 
gastropods, lOlaier part seemiI1{:ly unfossiliferous •••• 8 ••••• h .0 1 



:n 
- I • 

Exposur e of 
Osa!7e Count 
o . .' m mbor . 

the Kereford Li mestone at" Lo al · t:,· 2L) 
Th is i s the lower , f os s ilif1; 0115 pari::. 

Note il-rec;uJ.ar b eddinp; comp rcr:: to ·: · • 

Exposur e of t he Li mes one at Locali.t_y 25, 
Cof f ey Cou y . Th is is Lhe ooli t ic to of the 
memb~r, sh ow in a t he cross - str tif i~ation . 



Locality 25 

Extreme NE corner Sec. 18j and S line of SE¼, Sec. 7,, ''£. 19 S. , 

R. 17 E., Cof.:'ey County. Section measured startL'1g in olc quarry t::, 

south of U.S. i-Hghws.y Sos. lower part seen on north side rood (Fig. 27) • 

Thickness 
Feet Inches 

Oread I.im·estone Formation 

Kereford Limestone Member (17 .2 ') 

L. Ocsparite-oosparrudite, light-gray, tan weathering, 
flaggy, locally cross-stratified; extreme to absent, 
dominantly oosparite; tO'wards ~se locally o::-,sparru.-
cii te; lawer contact transitional over 0.2i with string-
ers of o::>sparite in a dominantly micrite matrix; sooie 
sh.ell fragments.9 spines, small high-spired gast:-;:-;;,ods ••••• 1.9' 

3. EicriteJ light-gray~ -weathering bu.f.f .. gray, flaggy 
silty$ slightly wavy-bedded ~ith shaly er finely 
laminated limestone part.ings,i, mere shaly and silty 
towards base:; lcrwer co:1tact, d8te:::·;r: i:'1,'>C by presence 
of fossils ll.nd more irregu..liir and slabby becid ing 
bel0c;; a very sparse fauna wa~ found about 7 below 
unit above contabing Linoproouctus with spines e.tt-
ached, und issx iated crincid ste:r.s and fucotdal 
IT!firkirlg5 or WC·!,t1 b~ririg5oe, ... .. ~••&1'100••"o••eo•co••·••e••14.0• 

2. Fos:siliferou.s rr.icrite, weathers yell~, 6labby, 
silty, irregular bedding; lot,,1er contact sharp; 
algal material, fenaatrellate bryozoo.ns, 
Bhomboeora, Composita, Punctospirifer~ ~ll-l•~, 
- · . .; r . - ·r t· d · i i ' i • t llr1C.lSS()C.1..a e er no_u OSS Ci.eSo••~c;iooo.1',oeeooee~oceu•••e•o~ .. o_... 

Heumader Shale I'lember 

le Shsle.i, yellOPl-gr~y, apparently un.fof:siliferou..,c; •• u ..... oe. 

Locelity 26 

Secti::in meas;;.red al:mg stream bee, and ln r~d ditch, 0 .2 to O.S 

1tile east c!' Waverly (Fig. 28). 

---

·Thickness 
Feet Inches 

Oread Limestone Formation 



'( . ~:.~os re 01 08 l'.t.;rel'arc wLITJ ~st:J:._ ,~ - ~.JC :1 . ., 
Coi'fey Co -;,y . .':-ii.::; is t,tk: 3.:...J.ty II a .. 12r .!.-· :•] ·, .. s i;, .11 



Ke:ref:7>:rd L!.rnest,onf; Ms,m'ber (approx • .}LO') 

2. r: :.er!. te 11::-enace oue, l igh t.-grsy, wen ther 1.ng bu.ff-· 
gray, £:i.aggy., slightly w~vy- bedded {some 'bedding 
Sl!Z'fe.cee appee.r ripple marked) ~·itl"t rnicace.c.us 
8ilty bedding surfaces, r-Rre fucoiaal markings 
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or worm bor.tn.gs • • o~o ~ o••~~.o~~•~c~ ~ ~·A~Oeeo•ooo~oGO~~ppr~o 30e0° 

L. F':.lSti:iliftlrOU$ micr i t.4) s; l i.ght-gr&y' f]..aggs 
l;lz.bby, slightly pyrit;).c; distL,guiehee. frc.n unit, 
above by p..""esence of fcssi .... s; sparse but diverse 
taun.a j {)t tono~ l.a 1 f ene:::tre llo. te brye>zoar..s, Husted 1.a, 
Neosoiri.fer~, Mya.lL'1a~ crir. -:•id ossie:le5 ....... c .. •• uoapproxo 1.oe ... . -, __ ..ace» 

Co:fi=.;y County r 

Oresd Limestone. Fo~tion 

Ke ref ere !. imest-one Membe:r ( 9 .L 1 ) 

3 Sandstone:; fine: r- bu.ff) yelJ.O-r.l-tk'"il wea the,:.·lng; 

Thickness 
Feet Inches 

flagg;y tc slabbyt unfossili.fercrust;50•:t~$.,Qle(.lt:i00(.l()C,•C~··••06001 

2P AreMce::>us rnicrite :,r microspartte ,ce.lcarecms 
ssnostone, light gray-browni ti?.n we.;i.therLrig > 
f laggy, \"E:l',Y thin-bed r3eci to lamfric: te•-l 1 :.n t.e:rbec ., 
ded 1-1ith more sandy bed.Sr Pd.c£.ceou.n on. be-::ld ir.g 
planes, essent!.s.11.y rnn.a}_l (62 micr·et; 1':r.a.cti.0:1 
ciorr.!.nant) E.ngu:1.ar q1:r.:rtz, gr~;. ir.1s in a rnicroso.s.r. lt<:! 
watri>;~ ur.fossil!.!'e:r~us, r.&.re fuc~1id 1r~1 .. ktngs ~r· 
\.O!'r; bortncs observed nn ~.:,me bec~dkg ~urracesu CO~ Q O •• 0 0 o3 .Lt 

Hewr.ade:- Sh&le Mer:;ber (~ppro:,-:~ 68,.0 1 ) 

lo S!:1ale , yell~-gr,,;r 1 clayey, earth.-rs, with thin 
let.sea of c&lca!'e:~)U:! sancctone et t ::>p ,, ooo e oooc,o o oocof1ppro-.h.c 60.0 ,· 

\;r:.'_j;/;\.· 
. . . 
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Locality 28 

Center of N side, Sec., 21, T~ 19 S. 1 Re 17 E .. , Coffey CountyG 

Section measured in ditch on north side of road. Inc~plete exp~sure. 

Oread L!Ji~ston~ Forn~tton 

Kereford Limestone Member (6.0 1 ) 

2. Micrlte, basal part a white-cream, flaggy, 
unfossiliferous; upper contact tor seen; thin 
(0.2 feet) biomicrudite :>r biosparrudite zone 
of sorted s..l-iell fragments, IJ:noproouctuts, 

Thickness 
Feet Inches 

Har~lnifera •••.•••• ~••c••••go•o~•••••• • •a•,••••••••••••o••2.0 1 

1. Shale, yellow-gray, calcarGous, conts.ining 
numeroi.l.S flaggy wavy-bedded stringers of ~ren-
ace:>us micrite-cr.lcare ous c::renite, mlcaceous or, 
bedding surfa ces; fuc:lid markin.ge or worm b~r i ngs •••••• v • • h.0 1 

Locality 29 

Center of F.: line, &:c. JJ., T. 20 S .. 1 R. 16 E. 5 Coffey CO'..mtyo 

Section measured ir. road-cut: west side ?f rood i !J .. 5 miles due 

south of Waverly. 

Kanwaka Shale F::mnation 

Jackson Park Shale Member (appr~x. 30e0') 

4. Shale, yellow-grayy m~stly c:,vered, overlain 

'lnickness 
Feet Inches 

by a sandstone • .••••••••••••• J0.0 1 

Oread Limest~e Formation 

Keref~rd Limestorn~ Member (approx.. ?.3 r ) 

J. ,"ilcrite-o:)!nicrite, cream1 fla~~r to slabbn pc.rtly 
covered, oomicrite near base; rare ~tringers 
ooli tes in micri te through:n1t; to-warJs top rare 
LJlloprog ~ctus ..................... .. •••••••~••• .. ••••••• .... cppro..~. 12.0• 



2. Arens.ce:>ua micrite to calcarenite-arenite, gra.y-
b?o-.-m, weathering tan., flaggy, laminated alt-ernat-
ing between highly areMceous rnicrite (approxu 50 
percent sand) -·and arenite; bedding surfe.ces -with 
occasional fucoid markings, lower contact transit-

rir. uU 

ioMl 8 • e ••• I) ••• Cl •••• 0 • 0 • ., • 0 • Ill Cl ••• f', e tJ • 0 • 0 0 •• e ••• C, " 0 •• 0 • 0 0 • ID 11. 6 9 

'. Heumader Shale Member 

le Shale, gray weathering yellowJ upper part containing 
lf!-nses of limestone stringers; base not seen. o ........ ow • .,.,•~-

Locality 30 

County. ~ct ion msa.su:red ~n eaet s ide of stream b.,;.nk and a long 

east-west county road, nea:r bridge . 

Or-ead Limestone F' onnatl:m 

Kereforc LiTliestone Nembeir (21.0i- t} 

J. Oosparite-o~icrite-micri te, white : s laoby, 
slightly irregular beodinrr; uppsr c :mtact 
missing; lower c ont..act n.arke:l by a ba sal 
bicspa.rrudite -with bryo:z.oar.s, brachio-r;,od &nd· 

Thickness 
Feet Inches 

gestropo,; fl'&gments ••••••••• o • • e. 9,.. °'ct~ Qt •• o • • - •••• ci 8 ••• o .11.0+ 1 

2. Calca:renite, arenaceous mlcrite, er·enit.e, bttf.f-
gray , yello~ weathering.J, thin~bedd~d> f l aggy, 
a ll gradations from an ~rena.ceaus mic::rite to c':ln 
e.:re.r1.ite; U.I'.£ :>ssi.li:er~USc o O O $ 1f l'J & ••CI!'~ 0 o ti O O It~ O O,:, (IO "1 O e. 0 e olOo C.Jlt ! 

He1.1..'l'i&de:r Shale Member 

1. Shale, gray, clayey, base not s een ~o•o<> o• •~ .. ooo~o vo•o•••· ----
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Locality 31 

Center S line , 0rt Sec. 22; T. 20 S., P.. 16 E . 5 Coffey County. 

Section rr,easured c~t t~p of hill on east-west cOU?ity roaci (Fig . 29). 

Thickness 
Feet Inches 

Oresd Limestone 'Formation 

Kereforo Limestone Me~ber (16.$') 

6. Sar1dstone, yellow-buff, gray-buff weathering, 
flaggy, plane beddtng surfaces, unfosslllferous .................... 6 .. u• 

l..t. Sar.dstone , yellow-l,u.ff gr~y -buff wf.isthering , 
masi ive to slc.bby, unfossiliferous ... ... . .. o. ,•~~-~~oc• ••o"••5o7 1 

3 • C c-ve r ed •••• • • •• ••••• • •• ••••. •• <· ••• • , • • B o o " • • • ••• •••••••• l. 8 ' 

2.. Arer..ace:,us micrite-cal care ous sandst.~ne, gr :.i.y> 
weathers gr~y-buff; f laggy: t h i n i rregul a r b1?.dd ing 
wi th sandstones along bedd ing plarn;!s • .,, ~ . .. ... o,_ ... ..... . .... Oe2t 

HeUL"l.lder Sha l e Hember 

1. Shale, yellow- w ay; .iah thL"! l ensa~ of r;ilt-
ston~; bliS8 not S€&~e 0 ti C ti-"' a. 4: C- tl . ll. a .~ _, " " lit •• ., ~. f:; 0. ii •• e O. 0 ·---

Loc.ali t y 32 

North l i ne of NEz, Sec. JiJ , T . 20 S.: R. 16 E. 1 Gaffey County. 

Section measured nea.r t::ip of hill to t.."le tor1 ~ on south side of 

east-west c::>unt y :r- :>ad . 
Thickness 

Feet Ir1ches 
Oread Limestone Formation 

Kereford Limestone Member (28 o9') 

S. Sandstone, gra.y-bu.ff, tan weathering, slabby; 
only partially expcseci . . ....... fl .... ~. ~~ 0•0•••••••~••••••• • ••26.0 1 

h. Calcarenite-arenite, buff-gray, buff -weathering; 
slabby, irregular disturbed beddL"lg grading into an 
argillai:e.ous mlcrlte near base; fucoid markLr1gs or 



w~m. borL"lg3 seen on upper surfece (borinGS rr,;;.y 
be respons 1.ble for the distorted bedding); rare 
bryozoons, carbonaceau~ rnaterial ••••••••••••• o••••o•••••••l.6' 

3 .• C-ov--ered .................... ... oo ••••••••••·••••o••••••••••••l.0' 

2. Arenaceous micrite, calcareous arenite, buff-gra.y, 
buff -weatherir..g, sla.bby, thin, irregular distorted 
bedding••••••••••••••••••e••••••••••••••••••• .. ••••••••••••C.3' 

Heu.mac.er Shale Member (uo.0 1 ) 

l. Shale, yello-.-gray, clayey, mostly covered•••••••v••••••••L0.0 1 

Locality 33 

Ccffey Comity. Section measur-cd in strea."n bank, south ::if west-

east com:ity road, about 0.75 mile east. of Si-tarpe (Fit;. J O). 

Creed Lif11esto::1.e Fcrma.tion 

Kerefcrd Li."nestone Member (1.0+ t) 

2. Fcssiliferouz roicrite to micrtt~J arenaceous, 
light-gr~, 'Weathering buff, weathering into 
platy fragmente, disturbed beddL~g, Elightly 
micaceou~ , good verticiil NE-$ and NW-SE joint-
ing; fuc~id markings or worn, borings on 5::>me 

Thickness 
Feet Inches 

bedding plllnes, Linooroductus, crL~oid ~ss i cles ••••••••••• 1.0+ 1 

Heumador Shale Hember 

1. Shale, yellow-gray, clayey, silty, calcareous ............. . ---
Lxal ity J1 

Sec. 2, T. 21 s., r.. 15 E., Coffey County. 

measured L'l Nels~ 's Quarry (F ig . J:.). 

Kanwaka Shale Formation 

Section 

'Thickness 
Feet Inches 



. ~- .., 

.1..' - .. r • 

FIG . JO . 

Exposu re of the Ke r eford Limes tone at Locality 
Sof fey County . ~{ammer r sts on ~alc:DY8ous ½.,', 
bas-.:: , massive sands tor. :; u t tor . 

Exposure of the Keref ord Limestone at. Locality 
Cof fey County , Bas e of Ker eford only . 

Jl 
··.t L 



S.. s~ndstoni:::, tan-brown, _thin-becici~.-.\ , .fJ.aerY t -:> sla.l::by 
f in(:3-g:,a.t~o ~ :d .pple mo.r~:s.1, mic.aceous on beclc jJ.g 
r,ur f aees; l:)W8r b:xmdary rat.he:- tr2,ns!.tional w.:.tL unit 
becoming laminatef then ~haly ; plant fcsslls ..... uuoeoo••4.o~ 

~11.s.le, eilt.y, yellow-erf.Y~ shal:r, seemingly u.:-:lf'.>i":!tt• 
il if er outs .. ., 0 C a 0 Q • 0 e O • •••• 0 0 • 0 .... Cl e • 0 • ti O 0, • D .. &, ., Q Q; 0 .. • C) 0 0 " 0 9 0 0 9 

Kerei'~r·ci Limestone !-'.ember (b .;: 1 ) 

3o F::nrni.lifermis micrite to micrite, mediu .. 11 gray, 
';s1(%l. theri.ng bro:--.m-grc:\y, slabby~ slightly pyritic; 
upper c'.Jntact eharp with top bsl.!"..g a t i-tin ( Oe2 f :)ot ) 
,-;'j[}e, of shaly b iomicrudi te; lOP-0:- c :.xrw.ct s!:-.2.rp 
but i:c:reruJ..ar; :rarf; fucoid ma:rl-dn&;$ or w-;;r:n bo:: i ngs 
r:elgal material" associeted w.i.th ::;;:,a:r.ry cement, s p i.c-
u:tes , c rin~lC: ossicles s upper surface ~i t h rain•,se 
b ~,,.,.. ,..,, ,,<>.-,., '1c. -.-h•r1·0 r...,,...P""'' ~t·~ 1-.: ,-•11·-,, ~r1 no1 ~ ossicl""' 0 •1 7 1 •<J '-J,;J-.,...,;,._; ~.....!;.I _:'~•:.. '-',-' ).• r.,j .~ ;_' , <;, ••<• -'• • .;_,. ,,,:,, C O..,. e . 

2 o M icri t6 ta f ossilifer~us :d .cri tref rnec: iur:: gr ..s.y 
'or"'·n •--"'~.._ he-ing ,...., .._ner ru.bb"" r• ,-,- i,, ,. ,r, ,.,.:-.,, , ..... 1,,_,. ""'l\. n t;.C , V. •.c..Ja f ~<.-.V.,, .L "' -'--.J' J "~, J. ~ .... -J ~ ·....-.,.:, ~ .....,c._ .,..,;. ,:), 1l 

'.this bed S.f;rJGllrs t~ -De ~1::/ l oc~:.ly pi-ese.nt (, ~. "" ~(l ,)Wrl Gl ••oeolo l ll 

1. F'ossili.fe!'o:is r:'.licr-!.tet rnediur ... f:_-ra;;·r slnboy;, 
!Jass n ~t se<;:.; 11 E.1[;ci. l m::teri al" , rs.re b r c~chi.op c,d 
fragments. Comnosiu, sli.ght amour. t a::· carbonaceous . tc,-'.., 1 . ,- • ., 7 • n,a •,_.;_ ~0. •. :" C Al • fit Iii r, 0 • $ e ¥ O e Q C: G, I) -1 0 f' Ill~ 0 C: C 4 e e C' •• 8 .. Q "" 110 e CJ II e • • -, e J,,.,. 0 • 

rp ,. . 
B :,reho-1-E, Corps -:,f Eng i neers, John F:edm:-m-:3 Darn. 

Kcnwaka Shale Fonr.~tio~ 

Jacks.on Park Sr ... ~lc h0?11ber (13 .1q 

S. Sandstone, soft , weathered ~. rr.icacemi.s, wi th sh,, l .e 

Thiclmeas 
F'eet. InchE:G 

e, t --""]" S -~rr, C:: l. C ' .!. VCJ. "'- j "'" .. e, C C l) & It O Q e • e (J C. $ Ci e 0- o ill Ci O ti • (I • 5 • & O Q • O • Cl e Cl O C c:, I> e e e • • 0 ,' •L.i 

~o.le~ rnoderat€ly soft, -weathered, gr&y •• ., •••••• ••••••••• 7.7, 

,. 
i 



.. .t1.: 
~ -
1'!-·••-:,t -: :~-
1: ' 

;=_~;i~=~· 
.... '<~ ~// ~· 
._ .. ...: 

.i~:;. • 

.. 

FIIJ , 31. Ex osure of the Ker eford Limest::me at Locality J!i . 
Coffey County . i'fote r.1as s i va a ~ear3.n1.~'3 -:i.n ' th i--
00dded sands'tone in overlyine Jackson Park:: Sha.! e 
conLa inin plant fossils . 

PIG. 32 . at Locolity J6, 
County . The rather massive appearance 

is character istic of exposures of the Ke re '.)rd 
Limestone L11. the vicinity of Burlington . 
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'> ... 

S.hal<f.' ~ rl!odentely $?'-C t c.i moderr:t.oly st:lft . grayJ 
fossil!ic:·o·~s to"Wl:lrds r~se" e V tt e c O Ce ff f:i Ci O o • o, • Q O e Q g Ii-,• e • 0 • 0 0 .JO.Qt 

11$- To 21 S~:, ·. ' / ,.., .!..;, ,:.. ("I ! 

fo5~i.l :Lf;:-~ro1.i~ micriter fy''(~~···t,.r. :1 r ~~a~~h.c;rtr~f 
tc~:1-e~~,z1: o-w _. slnb"DJY to f lar.f..Y; ft~coid ;r~.: --1:ings 
O!' 1;orru borings, :Y,4rcsan~-~ ££!no~slta 1 fene;st~ 
:r:-1lJ.c:..·t~ b~~• .. ..,Mc ·kf 'V".r- 1 •'i -:r. ,::r_, , ..... ,~}-\ ,.~ -:~~."' .. --~~}.e"' •••. ..... - ,., U...K.~l ..... !.;A'-=:.,..-~:;~~"'>' - A .. - --- IV 

Center 

2 " f·o.ss~_5_:~sr~1s ~i.cr i te, tar,•. - g:r~~Y; f:labb::r , wee~ triers 
-platn tap and base not see.'1i s r..arse f~u~ " .fucoi d 
nar·k!.nc;::; o:- w:;rm borit'l{;~, r:a lg..::l mc.te:·ia:1_" r 

~ li:);,,~kne!:")s 
Feet Inche~. 

brGch.tap;xls, ~rnlin.a., crl.noid :>ssicles •••••••••••••• e. •• eL. 0' 

:~1r~:?6: .. 
. .. 

,. 



.i." 

Lxality .35 

Sec. 11, R. 11. Eo Woodsa:"1. 

County. Section measured in ditch on so;;:.th side: of east-west county ro..id. 

Thickness 
Feet Inches 

Kanwaka Sha.le Fo:rm£tion 

Ja.c:kS(}n Park Sh:tlc Hernber 

7. St'.!ndst(>!""_.e., red~-tar, weather inf 1 f ine,•ug:rained i 
slabby 1 ab~ut 10 feet ab::ive 11-rnestone ,. and belJ,1 , 
a c~vere--:3 z~rie ;.:i:r0batly ~~v.11•~ ... tJ 0 9 .. liJ Ii~ 0 o . \II o o °' o u $I) ., ci o o 0 o.:. QI). __ 

Oread Limestone Formation 

Keref ord Lim~st::me .Member (approx. ? . 3 :; 

6. IUc rite., · oo::i ic rite., white, i:..-'ln we::i ther. ;__:'.1g ! • riihb :ty, a ppr ox. 
tap cont.act miss inc, 1unrooverte1la + 0. ¢ u til GI r,," "" Q -c O. I).~ 0 Gee IIJ o-loOi 

L. Oon:icrite, tan, flagi;y to sliibby; l~wer contact det-
errriLrlecl by absence of oolites e>nd the t1,icker s:labby approx. 
be:ici.ng below; sparse fauna., 'I'riti.cites, crinoi-j ossicles •• 3.0i 

Az·e~~Ce()US rnicrite t~ calcareous sandstone; mediun1 
gr2y, slabb;t, irregulaI' bedding, slmnp structure (7); 
inco:rpletc ly exposed, lOi•:er cor:tact cieter:.:incd by 
t!1e presence of fossils and hiehcr s!"lals c::-:1.t.en.t 
hol~•• •~u.,,_,...; ,: m"'rir,"gS 0.., ,-.,-.,...~, hr--..;.,, • ., Cl u,..,.1.,.vv .. , .J. -v.1..._ \;.;. r.,.,L,1, · • r..:U-,! ~ u-J-J.-.!.J.Q"',;o _c• t-•c~ct•o1,•.io1;10•••••..L•;J 

Bi.:,sper-:-ud i te-b iomicru": ite :i ar·ennceous:. l.ight·-.. g~ay, 
weathcr·s "!)u.ff 1 .f.laggy to slab'by, i:..~-:-ecularly be3deo 
'r?ith yello'f: ci,lcareoi;,s shale part.i.ng:;: 9 losa.l:..y cress-· 
zt:·atif ic~ .. tl.ori; lower cCY:1tact s.i'-larp; b i.ghl~1 ! ossi1ii' ...._~ 
crou:s , .fenestrellate and re.r.-Jose bry0:r.oar.s~ ,Juresania~ 
"' -~ -· ( t .. - + ,- ., (~ r, \ 1' .. +.. . , ,SY .. t-l.Ll.r~ ,. : .. ":L~":lJ.026C ;j€r.:; !~;UC·U..i.2 ;.r1d : · i:; C. l.~!1 ,...LC L,.. .. l.Q~,e~ 

crinoiC cseicles~~••v~~~·G•W ~~~&O~•~,~~·~~•e•~~oooec~o••oDlo5' 

Heurnader Shale 

l. Shale~ Jrell~-grey, calcareot1s, ,,ith thin stringers of 
lirnest,a!1e subjacent~ tc, c1rer·l~t!.:ig u.r1it ~ o u '.r & ~()or: c. C, o a o e o fil. ---



' ..L . .rie Y 

Tnickness 
Fe(.;; t, In. ('_ties 

,. Sancstor:.e, slnbby, tan weatheri.'1g, 3-L feet 

2. 

ab -:,,re u:-de:rlyint lime~t~!l:.:.·:~- :a::sl.l y -~-n e:t' t)si.or::a l (?) 
C or1·tEctw "1"' lo}"., C '"'(I '1 " "Q O Q "" c• t.' C G "-1 l • '.1' 0 0 v- w <.; u ... 'Ill O (:f " 0 (J t. 0 !J ... 0 0 0 C 0 0 G 

L~irtll.t}1it«:}. :oc:r:.:lJr t-i.~,spe~:"'l'\ldi.te : ye.L.~ .~7l? 
\:eathe: ·ing,f slabt .. ,:r t -C· f l :;:GG:r; }:i.g}~lJ· f :.lGr;iJ .. 1.:I' .... 
{:;r r.rus !:ci }J:;_.-,zi}. ita te:r ~.-.;2 .. l ,~ <" Ltmrr,ovc:::-·:.rE:. 11;;: 11 ,q •n,;; ..-. r ... 

# C. , -----~~- · :;.-"L~.!,,;.. 
ciJ:2.or ~, 
sr..=-·: t 1r1 

!::ztl~,:-
Q. :~pa.rry 

l ocally· l<:rg€:. c:r:~_;:1o i d ~)s t; icl.es 

Gf..J..care:·1 i te ) ~-"eJ.lOhi 
:'lei:gy·~ U?pe·r -t:c.:1t.act 

cie t:er-rr;incc.i lJJt :r;. o;~c sla~?~·: "" bedt: P.:.a--5 f:-;ss.Lls 
be :01,:.;; f'!lcc i :i nmrk·i!~g:s -:- t--J0!1t b :,rings. Q o " ,. o o .. o o., o ';» o o ol .t, r 

Elosparrud itej locally on c-,ospa:c·ite, medi'U!?: 
gre::1-:: 1'11C ,t tJ:-~e:rinc t ari; ~l;:;.:bby: ir1:·egul&?·ly bed~ 
~i~G; C:sar_~. abt:.r~(?~n t ! r.).t1ic i tE~.:., s!.i.ell fraf~ITi-
cr:tc.:: } r, :, (' 1) " 0 cl & u Ill ., .) 41 0 e V .. .. 2 0 r,- "" .;. u O Cl I.I C. ..: 0 w ,lo " O;, 0 &, 0 • Q Q, 41? 2. C1 ' 

Thickness 
feet Inches 

; -·•· · 
··:·.• . · .. 

~it,iSr! 



?IG . 33 . Exposure of the Keref ord Limestone at Locality L.o, 
Greenwood County . 

FIG . J4 . Exposure of the Kereford Limestone at Locality 41 , 
Greenwood County . Not e the massive Elg i n (?) 
Sandstone , lying in a channel cut i n both the 
Kerefor d and the overlying J acks on Park Shale . 



L Biosparrudite~ locally oosparite, t.a1--; weathetLr-i&: 
flaggy, slightly irregular bedding; partly 

96 

covered, upper contact r.or seer.: lcw~r cv.,tact 
manifested by marked increcise of fusulinids bel~; 
'Jsagia, r&.re Triticit~s, are:.iaceous .Foraminiferaj 
ramose bryozoa.ns, shell fragments, spines, J\lr€sani~, 
1~;~-a.lir~, cri.noi.d ossi.~lese •..• ". Cl O ••• s e •••••••••• Gt O g O ••••• 3.5, 

3. Bio:11icrudite~ biosparrudite.l' medimn eray, weather-
ing tan to buff, fl.Eggy tc sls.bby J irregular bed-
d i.ng surfaces; partially c oyered, lower contact 
determined by sharp decrease in abundance of fus-

. 11.li.nks and i.ncres.sed shale content below, abund-
ant Trltici tes, fucoics.1 markings or worm b:)rL'igs 

. , r1 , { ---:r-· 2 1.;'. , or.i oe.__.:a -..rtg .P J..a.nez • • "' • o • Cl • ., ... 1' • 4' ......... " .......... ,, • " ll • • • • • • • · 

2 D Fl>ssili.ferous mtcrite, aren~ceous a11d a:rgilla.ceous, ' 
medium grb.y colo:r» tan-bu.ff -weathering , flagey to 
slnbby very .'...rrect:lar becidin.; surfaces with shaly 
...,.,,..+{.., 1,,"' • ...... .,.,,c, r;,_, ... ;c•{·o c ,. '"'.:ir.,.,....•~u'"'+ ·,ci , I,, .r-'o. v .. J.l;.,-j .,G._v .:.:.._ ...... v ... .&.V',,,-.._; ,_ :;;..J..~'-"-t;:,::, ._._7-_ ' .. .- V'::::!,eGe~ a o••••$•c.i o .. cs•.:;J•~ 

l,oci::;.lity 41 

County~ S t · · 1 - • t ,_ ·• · h or. 2 c' ec l.::n1 r.iessureo ~. roe.a-cu , on ... ~ate .r:.i.g way .,,o, o;;, 

Kanw;;.kia Shale Formati::>n 

Js.ckso:.; Park Sh.ale 

t. S&ndstone~ tan weathe::-ingj ll'..c~ssive, pr::,bably 
Elgin .:.andstonB re~ting in s:::mie places on e.n 
cr :)sione, l ~urface cf ti1e 11~e:reforc, ar.d on lower· 
pz:-t -::if Jackso,; Pa:-k Shale wh:.ch is here yello-~1-

Thickneas 
Feet Inches 

1:;'ay and sandy O O <, O e • • O O ti C O e o) U • • O e • O • G • & • • • e • Q t• It • O G "' • e ~---
Oread Limestone F~rins.tion 

K<:.reford Limestone Hember (2.6') 

I 
:j 

.·.·. ·: .. · .1 

, .. , .... :-<·1 
: :~:· .:: .;:::! ... .----~::-~·-1 



? _.. 

.i .• 

Sect.ion 

C'JS?GritA~-·::>or:1icrite,1, silty, buff-g:ray, flaggy 
t:. shaly~ 1:-regular s..i-iale riartingsz upper 5:.:rf -
Ece sb§ .. rpj in r,'11~·t csr:1 trc:)siona.l surface 1:,elvtZ aA 
massive sandstone which r1,--::iy :replace this unit 
a ltog1:d:.i'leri, ::-edu.ci.n.g total th:.ckness of Ke:r.;;;f c.:::-d 
to l.3 feet, or the surface iN?.Y be a depositional 
cor1tsct \.ith the sh&le above; some fuccic rr.arkings, 
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rare Triticit,ss .. Am.movertella.~ Aru,-nod iscus ••••••••••• $ ••••• Q.6 1 

, -------------~- - -
l~io1ticruc i.te-bioepar!'u.dite, gray-buff, lirr.onitic, 
buff weat.herL"lg, blocky to s.labby, irregular 
bE:cid5.ng; upper contact erosic,r.1al or usually mark-
ed by increase of shale content; l~er contact 
she.rp; very fossiliferous, 11 .lgal materiait•, 
Csagie, ebll!!dant Triticites in middle. part of unit, --aren.ace ·:lU.S It oram5.ti i.f era s Arnmove:r•t.i;il1a, !-.n®CK~ iscus, e •••• o •• 

shell frngments., Dx,ali~w. near- Sa'se, d'~soiSSC.•Cio.tec:i 
cr·U1oid os,s lcle-_S'ei. C,. 0 e il- ~$ Cl c- q. .. GO e 9 ~. e .. ~a It II 9 0 0 0 0. a :5 0 It il GIG •• 2 a 0 1 

along cour~t~l road o 

Th.ickness 
Feet Lrlches 

0.read Limsstone Forruatlon 

2 • Bi om i.crud i te-"!J ioa~rr·ru.ci i te, t.w~ th in .i' laggy beds 
separated by a gray shale~ regul&r bedding planes 
abundant '.i:'riticit.es both i.n limE::st.one and shale, 
arenaceous Foramir:i.lfera, brachiopod .fr.:.g.men.t.s, rarr.ose 
.:.nd fenestrellate brycz~r.s~ DerbyI .• ,1., ~a}ins.. ••••••••••• 0.6 1 

1. Shale~ gray, yello~, slightly sandy~ apparently 
~nr~ss11iferous •••• •••••••• •••• ---



10'.) 

J,.PPENl:IX B 

PERCENTAGES OF THE INSOLUBLE RESimJES OF T'"r!E KEF.£FOEI' LIBF.STOh"E AND 
CONSTITUENTS JF THE COARSE FFJLCTION 

Localltv· 

l 

1 

1 

2 

L 

L 

Distance 
froo: b&se 
oft"mn:-- -

l ,... 
• :> 

+O 

1 

Coarse 
fractioo 
oercent .. . 

l 

1 

l 

l 

Fbe -fraction 
percent 

22 

1L 

l 

Jl 

Total ~rcent 
of insciluble 
residue 

Con~ti tuen ts of 
coarse fraction 

23 

15 

Lo 

Ma.L'lly arenaceolw 
Foraninifera, Ammod-
iecus, r2re ft.mmover-t:e:1~ a ome pyrite . 

Subequal am:n:.nts of 
pyrite and arenace~u{; 
For&mi."liferr .. 1 rriair.ily 
Amrnod i&cus J re.re 
Amovertella. 

11a Lrily pyrite, pyr 1 t-
izeo spines, some 
chert,, Forcmini.fera 
fragments. 

Fyrit.e o 

/~rerw cc::iuf:: Fo::-ar::ini.:-
cra,. rr,& inlj'" ~o:~ is--
cue ~ i:;a-ne pyrit-1;; . 



Localit•r Dis,{.ance Coarse Fi . .ne oe--=-~ 
fro:n b~tse- fraction f ractior1 ofunrr- r;reent- percent ree-r--

L 1.5 0 

!, L 0 " .:: 

L 6 I"\ 3 ' 

L 7 , 
3 .I. 

6 +O l , ,., ---~ 

6 2 0 9 

1 3 
6 

9 +O 2 8 

1 0 23 

9 0 16 

9 I. 
t..: 3 9 

6 
9 

2 12 

101 

Total percent Constit11el"te of 
friction of insoluble cOci.rse 

residue 

L 

2 

L 

16 

9 

10 

16 

l2 

li..: 

Ea.re arenaceoue; For-
ami.nif era, some pyrite. 

·rtare arenaceous 
F'ora.-ninifera. 

Lacy chert, silicl.f-
ied Tritic1tes, Ammod-
tscus9 --
Oornold!.c chert, Ammov-
ertella.. 

Pyr ite, lacy chert. 

Lacy chert, pyrite, 
pyritized Triticites. 

Py-rite, arens.ceo1.1s 
Forarr;inifers mo inly 
Arr.movertella 1 spiculesJ 
pyritized rhorr.boporoid 
bryozoans. 

Rare pyrite. 

Rare arenaceous Forarn-
i.n:.fera, pyritized 
spicules. 

Lacy chert, rare Forar:i-
inifera~ rr.ainly kr.mov-
ertella. 

Lacy chert, rare 
Ammovert,e lla e 

. ri _.· .' ·""'· .,;. ·-;_; i 

·: . 



Locality 

12 

12 

12 

12 

12 

12 

Distance Coarse 
fro:n bs.se fractio~ 
·Ef. unit P!-rcent 

-0 7 

+O L 

1 l 

3 2 

l.: l 

' 0 0 

Fine 
fmtlon 
,;.:ercent 

40 

16 

12 

16 

13 

102 

Total percent 
af wolubl e 

resi.due 

Coneti tuents of 
cosree fraction 

L7 

20 

13 

18 

11 

33 

Sllici1'ied gastropods 
and pelecypod fragments, 
T-riticites, arenaceous 
foraminl.fera, JDQinly 
TolyWmina, Ammod iscus , 
spicules, slight pyrite. 

Pyrite, pyritized 
Cava.lina, bryozoans, 
ra.mose and feneatrell-
a te, Ammod iscus. 

Hefaly aremi.ce0!.12 For-
aruin ifera and frG.gmente, 

iscu.,, Tolyparnmina, 
Ammovertella, spicule&, 
pyritbed Cavalina, 
con;xionts. 

Pyritized Trlticites, 
Cavalina, sane Ammod-

Tolzyammina. lscue, 

Mainly clay-silt, some 
pyrite, Tolypaam:i.na 
and other r«~oraminifera . 
fragmentse 

Largely fragmentary 
arenaceous F'oramlni.ferc., 
Tolzyaromins, pyr 1 te 
Cavalina. 

.. •.:•,h:; ; ,• .. : ,•: 
.:.::~:::~: .. ~· ·-,:~:~! 

l. 
! 

.:::·-:.::· ; 
-~:f -~ :/ .. 

. .. 
--~~; :}t. ;~~.-~r~ 



12 7 1 

16 +O 2 

16 1 2 

16 2 0 

16 3 2 

16 1 

16 2 

16 6 l 

16 l 

17 +O 2 

17 J 

17 5 

f :!"a{:t:':. on 
EerCE~ 

16 

18 

?"' ... J. 

21 

21 

18 

6 

13 

.. ,-

..:.. ( 

To·~ill E~CEmt, 
of ineoluble 
residue 

Ccmstl.tu0nts of 
coarse fract~x:' 

16 

18 

20 

21 

23 

25 

23 

29 

7 

15 

17 

18 

Broken arenaoo ous 
Foraminlfer&, some 
clay-silt. 

Mainly arermccnum 
Fora.mir~~erE!, largely 
~ Cl\"Srt..ella, a:xne 
pyri te. 
Mainly arer.aoeous For-
.;..minifera, TCljJ)8tmni.n6, 
[!mmovertells., some pyrtte. 

Some aren~ce ouF: 
foram!.nifera .. 

Subeqiial pyrite 1 .:.re t:-
aceous Forarr.inifex·a9 
maL'lly AmmoverttJ,11&.,. 
,...~r 0 Tri~· 1.· 01· .,. ... ,",. 
•C-. - ... ., ..:~ .. li.J!'.:;•~ .. 

~pi.cules. 

Some pyritli::, ~ iovert~ 
elle.. -
Ma .u1Jy pyr ire • 

Rs.re Ammoverte l.la 1 so:ne 
pyrite. 

FragmentE.l Eron:i-cem.1s 
Fornrr.inif era. 

Arenaceous Forarnin~ 
if era j) melnly ]'olyp-
amrnir.a:, sane clay. 



Lxs.litv 

17 

22 

22 

22 

22 

22 

23 

,., .., 
'..i 

23 

23 

23 

23 

Distance Coarse Fi:le 
f r~n base fraction fraction 
Qf-uriit percent 
'reer---

6.$ 0.1 

.s l 

2.5 0 

3 0 

ii 0 

16 0 

7 l 

., 
L ... l 

15 l 

19 1 

23 2 

21. '"' ., c:. 

percent 

22 

6 

6 

7 

6 

7 

9 

l J. 

10 

10 

Tot.al percent 
of insoluble 
residue 

Constituents of' 
coarse f ractioo 

6 

23 

6 

Broken ~1~naceous For-
aminifera, rare limon-
iteo 

Rare, arena~-eous For-
aminiferaj spiculeso 

6 Arenaceous Foraminif-
era , spicules, rare 
muscovi te. 

7 

6 

8 

10 

Fine auartz sand to 
silt, ·some muscovite~ 

S?,me as above. 

Same s. s above. 

12 Same as above. 

11 &.me as ab:we. 

i 2 Fine quart 2, 6c'ind to 
silt, some muscovite. 

7 Arenaceous For aminif -
era, spLcules, some 
silt. 

. i 



l OS 

l ,:Y~al i. t\,~ Diste.nce Coarse Fine· T~tal E_ercepJ:. ConstituentB of 
frooi baae fraction Ira'ctlon ,..._1·• insol uble: coorae fraction \.j,._ 
oTunrr-·percent percent residue reer--- j 

23 25 1 2 ., AI'eno.ce ::rJ.s Forarr.inif- I :, l 
I 

era., Tolle!m 1rui, .1 
i-,· .. • · - ·, 

Ammooiscus,aome silt r~(-·:~_ .. ,; .:~- ·.: ,j 
muscovite. ,, 

2L +a 0 10 10 Arer..&ceous I<~oramL'1if-
era, some ellty clay 
material. ;:._~::: :··./ >:.:-:_: .. 

- 2L l 1 5 ' 6 Arenaceous F' orair. in 1.f - · {:;:~~;;~st~~j 
era, Tol'!;!mrnir'.!i, 
slight botite, muse-
ovite. 

2h 2 0 7 7 Rare arenaceous Foram-
if'eraj mainly Tolyp-
a:r.m ins. 

2lt .., 
0 8 0 r-:ore arenace c,us F'orcm-.) 

ir1ifera , spicules, 
some muscovite. 

2h h o5 l , , ~. 12 Rare arenace~us Foram-
inifera, some limonite. 

2L 6.5 0 9 9 

1\{(J,fj 
- ., --••· ··· 
... : .. 

2L " 0 6 6 Fine quartz sand to V 

silt1 some muscovite. 

25 ") , . 0 10 10 Slight amcr..mt of f i.ne .J.G.) 
I quartz sand to silt, ! 

some musc'J'llte. 
' 25 l .L 0 10 ... ,, 19 Fine quartz sand t~ " silt. 

25 1: j ; ~ ... .,, 16 Same as &bovti. 

25 10 1 10 11 Same as above. 



!,:,cali t~r Dis-ta.nee Coarse Fine 
- .,_.,.,Ji;, 

fra. ct ion f:-om base fraction ---of unit percen! per cent tee;~ 
25 15 3 6 

25 2 4 

25 17 1 2 

29 +O h.5 15 

29 3 lili 5 

29 6 7 

29 1.! l2 

29 16 0 L 

29 0 L 

29 22 2 10 

33 ,t :) 111 9 

3h o.s 2 2 

106 

';.'otsl percent Constituents of of insoluble ••s- . ~ _.. 

residue 

9 

6 

h 

56 

le 

12 

2 'J . .., 

4 

coarse .;. raction --
Same E..S ab~e g 

Fine quartz send t o· 
silt, mu.acovite, 6light 
£.mount o!' carb:.:maceo:.w 
material. 

Fine quartz sand t o 
Gilt, · some muse o·; t te, 
rare Tolyp.ammina . 

fine sand to silt qu-
..:.rtz fragments .• s~b-
angular, 62 rnic::: ·,:m e i ze 
dominant..,some muscc-vite,. 

Qu.srtz sane to sHt, 
rn~scovi.te, small amount 
of cs.rbon&ceous ms ~ :r i~l. 

Q1.w.rt2, sane to f:Ht, 
slight amou.nt of musc-
ovite. 

Quartz ea.,d t o silt, 
s~.a Atr.movertell.s. 

Fine qu.'ilrt z sand to 
silt, musc ovite. 

Sarne as ab~e. 

Fine qu;:.rtz ssnd tc, 
silt, sorne musc~ite, 
ce:rbo:iaccous materialo 

FL'1e quartz sand to 
silt, small amount of 
pyri te , ca rb ::mace oua 
'?) \ . material . 

~f~:Ff4i/~I 
-



J,ocalit_I Distance Coarse 
from base fractlon 
2£. un1.t percent 
feet -

34 2 0 

Jh h 1 

38 0 15 

38 3 37 

38 6 10 

39 1 

39 3 h6 

39 5 3 

+0 1.6 

2 

l, l •-t- 16 

Fine 
'friction 
e_ercent, 

5 

3 

5 

16 

9 

18 

l 

7 

10 

10 

c:' .,, 

107 

Total percent Constituent,s E:f.. 
of insoluble coarse fraction 
residue 

5 

20 

55 

19 

21 

h7 

10 

26 

12 

21 

Fine quartz sand to 
silt. 

Fine quartz sand to 
silt, small arncr..mt 
of muscovite. 

Fine quartz sand to 
sandstone, some mus-
covite, rare e.renac• 
e~s Forarninifera, 
Ammovertella $ 

Fine quartz s2nd to 
silt, some muscovite. 

Fine quartz Send to 
silt, rare arenaceous 
l<"oran:.inifera, A.'tlrnov-
ertellc:.a 

• Fine quartz sand to 
silt, s:me muscovite, 
limanltic Triticites. 

Fine quartz sand to 
silt, eome muscovite. 

F lne quartz sand to 
sll t, Tol,ypa:r.mir.&, 
Ammovertella. 

Fine qusrtz sand to 
silt, arenaceous For-
Ginifera, Ammovert-
!.ll!,, Ammod i8cus. 

Ar'E!naceous Foraminif-
era, Anznovertells. 

Fine quartz sand stone 
t~ silt, some muscovite, 
arenaceous Foraminiferc1, 
Ammovertellcl. 
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