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ABSIRACL

The Wyandotte Limestone (Mlsspwrian) of the Kansas City Gowp is
a praxnant bench-farming formaticn typloslly exposed slang Kansas
River bear Kansas City. The Wyandotio 13 camposad of five members,
three linestones and two shales, which are persistent and recognisable
at most localities in the area of study. This formation thins south-
vard at the expense of the shale zazbers and pinches out south of the
arca in parthern Andersan Countye

The Frisbie Limestone is the lover mexder of this formation and
Urically is a bloish gray, massive unit that caemtains cherasteristic
fttommisnlike® algre. Tha altemating linsstanas and shales of the
overlying Guindaro Shale locally contain s thin black ehale at the
bases The nost douminant and persistent mesber 18 the Argentine Lime-
stane that typically is 1ight colared, wavy, thin-bedded, and contains
a masgive upper “osagite® or firaguartal dbeds The upper most shale,
Island Creek, thins sppreciadly southsesteand and, with the exceptian
of local foaszil frugmental sonas, contains a bear shore diota. Over-
lying this shale is the Parley limestape that chsrertaristically
«hidits nmercw lithologic variatisns and facies changes tmrowghount
the area. The litholegy and biota of the WYmmdotte recard environ-
nantal conditions of nsar ehore ar shelf type depoaiticn.

The Wyandotte mganyclotharn appexrs to be similar to those recard-
ed in the younger Shamnee bods, althongh not as coxplete. Cyolothens
B and C are identifiahle, D is chacure, whils A and E are adoent.
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PURPOSE OF IRVESTIOATION

The purpose for this study 13 to attapt to clarify further
the local stratigraphly of the Wyandotle Limest~ns in Eansas River
srez, A study of this nature involves the megascopic and micro=-
scopic exauination of lithologic and famal characteristics as an
effert to establish aids in correlation and interpretation of prob-
ahle envirammeants of deposition.

PREVIOUS WORK

The nane Wyandotte Limestone was proposed hy Newell (in Moore
1932, p. 923 1935, pe 59) to inelude beds lying between the Lane Dals
and Bonnar Smrings Shale, as typloally exposed on the bluffs along
Eansns River st Kansas City. The Wyamiotie Linastone ingludes five
pezbers nanod in sscending ardarj Frisbie Linasstone, Odudgro Shale,
srgarting limestmae, Island Creek Shale, and Farley Limestane. (Figs 1).

With the naming of the Wyandutte Limestane, and its ipcluded
embars, cane the end of a great deal of confuzion in etratigraphio
claseifisstion of rocks in the intarval between t(ypiml Iola Limmstons
and Plattshurg limnastane in mxrthemstorn Kansas. Prior o the naming
of the Wyumistte, confumim es tp the proper stratigrephic rulstion.
ahip of the beds in the Kanans River area cgne froe en erzur in care
ralation bty early geologiste while sttanpiing to trece the Inla lime~
sone narthmard from its type locality st Inla, Kenses. They eppare
@tly becmne anfused in the vicinity of Ospmmtomie and Pmols, in
central Mismi Comty, and misidentified as Yola €h® next higher growp



of limastone dads. Newell (1935, p. 58) poiots out that beoause
of xioning of the Yola Limestane and the overlying lLane Shale,
the Iola escarpaent is less praxipest narthward, This, plus the
fagt that tho Wyandotte 18 a good benchforming unit, is the prod=
able reason for the arigina) eiscareltaion. Northward from cariral
Misnl County the younger limestone divides into four limestone beds
separated hy shales. The lower two limeStone beds and the separ-
ating shale were called *Iola" Yy Hawarth and Bennett (1908, p. 98)
and Hind and Green (1915, p. 28). The wner two limestone units
and the inclnded shale ware naned Rurley Limestane by Hinds and
Green (1915, p. 29), and ware regardad as limestone beds in the
Lane Shals. The *Iola” Linestone, &8 was applied o what now is
regarded as the Frisble-drgentine limestane interval of the
Wyandotte. The Farley Limgstane iz now conmidered as the upper
nezber of the Wyandotte Linmestone and 19 not a part of the Lane
Shale.

Stemtng fram the ariginal mtsvorrelation, the beds shich lde
batween the $op of the typical Jola Limestono and the Plattsdurg
Linestons bave beet epsigped tomerous names. A resume?! of these
names end $he intarwvals for which theay ware defined can bde found
in Noare (1935, pe 118).

-

LOCATTION OF AREA

The yandotte Linastane arops out widely alag & vartbeast-
southwest trend fron Towa, throwh srtivustarn Flesowrl, into
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Kansas. Tho most sartharn exposure of the dyandatte in Kansas

i3 found parth of the town of Wolcott, in narthare Gandotie
Cowsty. Tomrds the south the Wyamiotte thins and finally pinches
owt in narthern sndasan Coumnty, in the vicinity of the sowdh
tranch of Pottamatanios Creeck.

This study includcs and area along Eensas River fpo: Tdwards-
ville in Wyamdotte Comty to DeScto in Johmson Comby, and ecuth
to Olathe in central Johnson Counfy, as shown within the shaded
area (Figs 2)e The areal covercge of the investigation is apraze
imately 125 square miles, of which only a small purtiah 18 come
prisal of the Wyamdotée Limmstone.

PEYSHXERAPHID LOCATIOR AND TOPQRAPHY

The area of Snvestigation $s locatal phymoprapiioally elong
the narthern boudary of the Osage Flein in the Cantra)l lowlands
Provinne, A small pardim of the area extands into the Disectad
i1 Plain shvich is generdlly looatad north of Kansas River, except
for a fow southern extensioms,

Topogreddcally the Waistte Limestono is & raatnant denche
freming maite In the vieinity of Eansas City 1t ompe ths high
river Linffs and forms otesp salrpe. Further to the west, in
the BaSoto aree, the Wumictte is foudd peoxr river lswel. Figwre
3 shouws (gpioa) lower Exnsaz River tapograplys The avarage ele-
vation of the furamtim &t Eammas Cify is 950 fest, a3 cumpared
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1t $8 safe to esmwme thabt there is a gentlo, regiocoal, west con=
pomat of dip. The ecarp formed by the Wysndotte, decsuse of the
low dip, is very trrgular and the ontarops of the formalion ex-
tend Long Mstamoes wp the vallays.

With the excoption of the expasures along Kanaas River, the
odarops of the Wyandotte Lirestone in Lepvamurth and Hyandotée
Comtics are parily coveral Yy glacial dmpaaits., Hatural expos-
ures can be foumd in Johnsan Comxty along north flowdng streams,
but thgy are nok abwdani, and uwsmlly 8 coaplets section cannat
be zeasurad Yecamse of "float® fron youger bads covaring pariions
of the exposmrse. ﬁxebestwgfﬂxe'wwm
wuwwammmﬂmmm.

T would like to thank Doctar Je M. Jeschs, Bostar C. We
Pitrat, Doctar W. K. Exdilin, and othar faculty medars of the
Eansas Uhiversity Gecdlagy Depariment for guldance in the prepar-
ation of this repart. Thankg are also extanded $o Stantan ¥
Ball for first fanmtliariging the writer with the strafigmgiis
wmits etudiad, and $o othar staff nexhars of the Stete Genloplaal
Survey of Kmnans for thelr essisbanooe.
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FIELD PROCEDURE

Graphic remawartatian of the exposares ware drawm and
coordinated vith the field notes. Samples wure aclected from
each locality for futurg laboratary study., The hand specinens
of limestone were marked for arientation in relation to the vere
tical and True Rorth.

Detallod demrriptions of the rmaswred sections are coptained
in ippendix 4. The locationa of the neaswred sections are shown
on figure 2,

LABCRATVEY PEOCEDUNE

The majarity of the laboratory stody was associated with
the linagtone samples collected éaring -fleld work.

Dry acetabe pamls. Acctate pecls vere prupared for each
of the liresbone hand spacisens collestad, Praparstian of the
Peel hlocks for this staly required thet a surface be cub marual
tc the deiding and ariartated in & nEtb-tcdh directicn to True
Sarth. The cud Swfuce was then ground swoothe The fingl step
is preperatico of the blocks was the ebching of the ancoth sur-
face by idmareim in & paroent hydrochloris esid far & period
of 10 %0 15 seoais, dapending on the dmaily of the lizestane.

The tahnique wed in the praporatian of the acetate peels
wg & mAificatian of the process dumxfbed ly Sarddarg and



Belding (1942, ps 135). The etahed block was imerped in acetone
far apmuxingtaly obe minde and than epnlied to the *Orasted”
gide of 0,05m acatate. After sufficant drying, wmlly LS min-
wes, the acetate vas axrafully reacved fron tho sample, trixmad
t0 sizo, and placed botwern lantern slide glass far later rojection.

It was formd that acetate poels ware very usefnl in detecting
microlithologies, Tiarastretmras, snll gastropods, and srarge
fusalinids which ware overlooked dmring megascopic amamipation
of the saaples,s The scetate pecl can be usad a8 2 hagative and
very finc positive prints cwh be reprodwed. Ruwaples of this
rrocess are foumnd in a later partion of this repart.

It is the opdnion of the witar that acalaste peels are one
of the mo3t wseful tools in detallad stratigraptic descriptions.
Thay are ccsily prepared fram materials readily obtaimed, and
allow excellant thotographic rejreswotetion at varisble magni~
fication,

2034 ghcbed blagks, inother technique wed in the stuly
of lmastanen was that of acid ctching. Priszrily the propedmre
uwsed s that damribel by Lamar (1950) and Ives (1955). The
blocks which were ased in prepmriny scctate poels werc re-immere
sed 1o 8 parvant hyrrochlaric acid for approximtaly elght to
tan wimdos. Aftar the Llocks bad boen washad gently with water
thy were stutiad wver the binocular rdcrostope., IY was foumd
at for all prastics) purpasas, direst cbesarvation of the acotate
peal blocks, without further etohing, produwed os valusble infore
zatim as the cbched hlocks.



Shale study. The shales collected in the fleld ware rowcx-
amined in the laboratory both megascopicslly and microscopically.

The stratigraphic wits of the Wyandotie Lincstone are dis-
cusped in debail in this report, and general notes on the Bomner
Springs Shale are presanted. These are the wper tweo famations
of the Kanses City Growp of the !Sosomrisn Saries.

NISSOURIAN SERIES

Rocks belonging to the Hissourian Series arc named for locale
ities in nortlwogtern Hissowri and northeastern Kansas, the best
exposares being located along the iissowd snd Kansas Rivers in
the Bansas City vicinity. These rocks ore predominently lime-
stones wiich are soparated by shales and form an ouberop belt from
50 %0 25 miles in width. The Missouri outcrops ave noticesdly
thicker in the south, about 800 feet near Oklahomn, and thin norbhe
ward to only 260 feet in southessbern Nebwraskas

The rocks of the Missourisd Saries are divided into four groups;
in ssoending crder, Plessanton, Xansas City, lansing and Pedee.



The type locality for rocks of the Kansas City Growp is on
the river bluffs of the Hissourd River end iis ¢ s ab Kahe
sas City, !Sssouri. The Fansas City Growp was nased by Hinds
(1912, pe 7) and $5 pow defined as including all beds from the
base of the Hartha Linestane to the base of the Plattsburg Linoe
stone. Iithologieally the Kansas City, in the vicinity of the
Srre exposures, is predosinantly limestone, buk in southeastern
there iz a greater parcentage of sandstone thon limestone. The
thickness of the Konsss City Group is greetor than those of the other
divisions of the Missourisn Series. In southeastern Kensas its
thickness is approxinetely 350 feot; while $n southuwestern Nebrasia
3% measures aboub 100 feck. Topogreghically the Kansas City Growp
forus e vary irregular east-facing scarp, with benches beiny formed
hy the linestone formations.

The Kanoas City Grow is divided into thwes subgrows prie
divisions are: Bironson, Lima, and Zarch.

- Zarch Sibgroup
The type locality for the Zarah Subgrowp is in the visinity
of Zorah, Kansss in north contral Johwmon County, Xansus. The



top of the Iola lLimestone and the base of the Flattsburg Limestone.
The beds are divided into three formations, in ascending orders
Lane Shale, Wyandotte Limestone, and Bonner Springs Shaele. This
interval is mostly limestone in the Kansas City area and bas an
average thickness of approximately 100 fect., PFurther to the south,
in northern Anderson County, the lyandotte formation disappears,
and the Zarah Subgrowp is predominantly a shale, disignated as
the lane~Bonner Springs Shale. Moore (1949, pe 107) states that
this shale interval can be traced nearly to Oklahora, and is
equivalent in Cklshoma to the lower Ochelata beda.

Lape Shale
The type locality of the Lane Shale is sbove flood plain
level of Potdmmatomie Creek in S}, Sece 23, T 18 8., Re 21 E,,

(Moare, 1935, pe 117). The lLane was named hy Naworth (1895,

Pe 277) for beds between the Yola Limestone and the Wyandotte
Limestone. Hortheastward from Lane the boundaries of the shale
are easily defined, but to the south shere the Wyandotte is absent
end the interval is termed Lane-Bonner Springs, the wper contact
is &1fficilt to detect. The lithologic character of the lane
mum@.m@mmum,mmmm.
‘Moare (1549, p. 108) points out that where the Lane is thin,
anmm”mmmmmm
rverterates, and in'yne thtcker sections 1% 4s sondy and mica-

mwmmm'manu:mm.
The thiciness of the lane Shale is also quité warisble, ranging from



mmeo:abdi'srm&n&emclv“tow
mately 10C foet in the vicinity of the type locality.

Uyendotte Linestone

The type locality for the Wyandotte Limestone is in southern
Hyandotte Cownty, along the Kansas River, shere very good exposures
eppenr east of Ponner Springs in the quarries of the lone Star
Cement Company. The Wyandotte Limestone, as defined by Hewell
(:nnsom,mae;p.sz;mﬁ.p-m.mwsmammmum
stone beds vhich lie betwoen the Iola Limestone and the Plattshurg
Lingstone, and separate the Lane Shale from the Bomner Springs Shale.
Lithologically the Wyandotte is mostly light colared limestone, buk
containg two and eometines three shales (Fige 4). These smaller
divisiong will Ye discussed later. The average thickness of the
Hyandotie in the Kanses City arca is spproximately S0 feot, but
locally it may atiain a thickness of over 60 feets Further to the
south, in Maud and Frenklin Counties, the Hyandotte thins o cbout
20 feeb, and in northern inderson Commty the southermmost exposure
is fomd to be enly two ar three fost thick. Mxpomwes of the
¥yandotte have been recorded in southwestern Iowz and southeastern
licwrasks (Hoore, 1935, pe 120)s

The Wyandotte is divided into the following five nesbers in
ascending order; FRrisbie Limestane, Quindaro Shale, Argentine
Linestone, Island Creck Shale, and the Farlqy limestanoe (Fige 1)e
With the exveption of the Parlgy Limestone, Wewwll (in MHoore,
1932, pe 923 1935, Pe 59w60) i accreditod for naming the mesbers
of the Wyandotte Limegbone. .






Erisbic Linestone member. The type locality for the Frisbie
Limestone 1= ner the village of Frisbie in northen Johnison Cowdy,

Kangas. The Frisble is typically exposed in a road cut &t canter
east side of ¥E}, Wéd, Sece 17, To 12 Se; Re 23 Be, and 18 chare
acteristically a dark 4o medium bluish gray, hard, dmse, massive
linestone shich ranges i» thickness fron 1.5 feet to 5 feote
There appears to be a geperal thickening of the Frisbic towards
the south, but locally the bed may thin, as is the case in the
aplllway at Olethe Lake. Fossils are scarce in the Frisble,
but brachiopods, crinoid stems, and algae have been fomd. There
are sbandant caleite "veinlets® and cavity £illings wiich appesr
to be of organic erigin (Moore, 1949, p. 109).

Suipdaro Shale mesber. The Quindarc Shale was nawed after a
political township in northeastern Wyandotte Comnty, buk it is
nore typieally exposed in the Kansas River valley near Bdwards-
ville; Suy, WEL, W, Sece 25, Te 11 S.p Re 23 E« The Quiddaro
iz one of the most varisble nesbers of the Wyandotte. In most
exposures it is yellowish, colcaresus, and alternotes with thin,
hard Srvegular limestone siringers. Loocally the Quindaro becomes
an ispure limestone and the contact with the Argentine is diffioult
to deternine. This unit also renges a great deal in thickmess;
fron 043 fook in the spdllwey at Olathe Lake in Jchnaon Couty o
Quindaro 49 about four feet. FPossils are relatively scarce, but
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trachiopods, bryosoans, crinoid stems and shell fregments occur
locally, and uwsually in the limestone stringerse

Apentine Lingstons sebers The type locality far the Argen-
tine Limestone is in the Argentine District of Kanses City, Kansas,

Typical exposures are found in sbandoned quarrics above Tweniy-
sixth Street and Netropolitan svenue, and in road cuts along the
EHghteenth Strect Bgresswny. The expeswros of the Argentine
in the abendoned quarries have become overgroun bty vegetation,
and sccesibility to the quarries is limited, Therefore the writer
propases that the exposure lossted on the Byressway 0.25 mile
north of the Stecle Rood Exit be considered ag an alternate type
section for the Argantine (Fige 5)e The Argentine is typieally
light to medim gray, hard, dense, fineegrained, thin, wnevenly
bedded, with calcite "veinlets" and cavity f{llings., The calcite
"peinlets" are questionably organically formed, Scattered chert
nodules appear locally and are not econfined to any particular horison.

The thickness of the Argentine averages ahout 25 feet, but
may range from 18 feet o over 35 fect. Towards the south this
mexiber $hins and, like other wnits of the Wyandobte, disappears
south of Lane, Kansas. _

Fosails ave usully sbundant with Gomposita end other brache
iopods, fenestrate twryozoans, and large crinoid stoms cogrising
the majority of the fama. Rare fusulinids, trilcbites, and
anall gastropeds have ocoasionally been fowde Algal meterisl
sppears locally and in most cases is Osagis or other encrumting
type algne.
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FIG. Se Proposed albernate section for frgestine Limestone
m%mwwmmw,mc&mﬁmm.

mmummwmmwm,
uwwmawmmmmmm
earsmn,r.ms..n.aas. mmmmmm
mwt«mmimw.mmwmmmm
Locally he mesber may be mostly sand, or in some cases a pure shale.
Also appearing locally is a highly dokrital, fossilifercus sone
that does not maintain the same stratigraphic position from one
locality 4o the nexte



The thickness of the Ixlend Crenk renges from ane foot to
shout 16 feet $n the area of study, but this wiit has bean reported
%0 be a3 thiok as 113 feel at the {ype locality. Like othar mabers
of the Yyandotte, the Ixland Creek thins to the south and pinches
ouk in Franiisn Cowty.

Farley Lizestong nembars The Farley Lisedgtone was naned hy
Hinds and Groen (1515, pe 29) for beds expesed ncar the toun of

Farlqy, Platte Comty, Mispouri, Later, Foore (1932, p. 52) and
Fewell (1935, pe 60) recognizad beds in the Kansas City aves
that were lithologically similar to those desardbed by Hinds end
Gremn, and therefors were called Farley. Tho Farley is quite
varishle UWrowbod its odtarop; renging froz massive, oolitic,
croos-bedded mits to thick sequances of mediwnm, weven beds.
The linestone beds of the Forlay are wswlly soparated by a greeds
ish gray, sllty shale. (Fig. L and Pige. 6). oare (1935, pe 123)
reaorks that this variatility of the Farley coculd clamxify it as
a-wnmmramummm. The
thidnens of the Parlcy is also quite variable, ranging fyrom
about 13 fest (Msore, 1935, pe 123) poar the type locality, to
an ayerage of 25 feel, and loeally to 33 feeb, in Johnson County.
Southuost of Johnson County the Farlsy thins and pinches oub 2n
the vidinity of lane, Ksmsas.

The feme fxpA in the Farlaey is not much different from that
fownd in other limestone nesbers of the Wyandotte; Composita,



Yyalina, Plotyodlogtus, few Echincoonchup, erincid stems, shell
frageants and locally large cephalopodss.

The type locality for the Bonner Springs Shale is ot the
Lone Star Cengnt Compmyy quarry 1.0 mile east of Bomner Springs,
Kansas on Kansas Highsmy 32. This unit, a5 nomed by Newell (4n
Hoare, 1932, ps 92), was dafined to incinde beds which lie bebween
the top of the Wyandotie Limestone and the base of the Plattdburg



Limestones The Bonner Springs is characteristically a greenish
gray, silty to sondy, micacecus shale which copbains plant remins.
Hear the upper conbact is & maroon; nodular shale which is normally
overlain by 2 yellowish ®panky®, nodular lisestones This lime-
sbone ngy locally be absent, but if not present coomonly is roe
placed by & yellow caloayeous shalee

The thiclnesy of the Benner Springs ranges from about 32 feeb
to less than 0.5 foob, this variation probably being due o erosion
or nondopositions Locally, either within the Bonner Springs or
overlying 1%, a cross<bedded ghell breocois is founds For convene
ience; this cross-bedded materisl ia considered sg part of the
Plettgbumry Limestone, thos waintaining the definition of the
Bonner Springs as basically o shales
scarce; bub locally Trepospira has been found near the maroon
zone in the wper portions Where the Domer Sprdings is typlcally

The detatled stratigraphy of the Wyandobte Limestone within
the area covered ly fhis report will be considered in three gooe
graghtc losaltiess These localities ave Bormer Springs, Oradg,
and DeSoto, Kansas. The lithologic charscteristics of the Wysne

L4



dotte are typically cxpressed in the beds found in the Bormar

Springs Aren, tharefare o detailed discussion will be presanted
for cach of the monbers in that ares. In the Oraig and DeSoto
areas, since the basic lithologies are the same, only the var-
fetions in lithologies, thickness, famal remaing and special

foatures w111 be considered.

Bonnex Springs Arce
The area extends from Bdmrdsville (Locality 4) south to

the Holliday Quarry (Locality F), and west o Loring Quarry
(Locality H). (Pige 2)

The Wyandotte Linestme iz totally axposed in enly a fou
places in the Bonner Springs avea, bub 2 gomplete section can be
formed from & composibe siudy of severzl exposures. The Hyandotte
is quite similer o those beds described in the precceding section
and has en avernge thickness of approximately 60 fect. Detailed
desaription of the individunl mewbers follows, the menbers dis-
cussed in escending arder.

The Frishie Limestone iz one of the woot pereistent wesbers
of the Wyandotte. It is typieally dark to medimm gray, hard,

21



masgive, fine-grained, and containg caleite "welllets” and filled
cavities, It has been sugpested that the ocaloite "veinleta" are
of organic origin, which is indoed possibles It &s also possible
to associate thess "veinlets” with fractures which would suggest
that ther are of secondary arigin.

The thiciness of the Frisbie is quite regular and avercges
appeocizately 1.5 feote At Locality ¥, on the southern-nost
edge of the area, the thickness boomses almost 3.0 feet. This
thickening 4o tho south has been noticed in othar exposures and
will be discussed in relation to fhe Cralg Areas The lowsr cone
tect of the Frisbie is straipht and rogular, wherens the wopar

FI0. 7o Type Prisbie Linestone st locality Gs (Soce 17, Te 12 S
Re 23 Ba) Hobioe *Ottoncsis-like® algae sbove bammer handle.
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The famna) characteristics of the Frisbie are not distinctive,
m&emmmmxymm The fosgils that do
ococur are in most cases no diffarant than those 'found in other

Nl

Vyandotte nesbarss Tho most easily recognized twachiopod 18 Cone
posita subtilita, but other brachiopod shell fraguents cermot be
identified, Ancther distinctive feature is an "Ottomosiselike™
algne (Figs 8), whish can bo recognized in most cxposures (Fige 7).
Other foras recopnised are crincid stons, fenssbrate Lryoscans,
sparee horn corels and esall highmepired gastropodse
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A very atypical exposure of the Frisbie is found in an shandoned
quarey east of loring Quarry (Locality H)e The Frisbie hare is cone
pogsed of two limestones separated by a thin shale (Fige 9)e The
lower limestone is cheracteristically Frisbie, but the wpar linc-
stone bed is coarsce-grained, poorly sorted, and contains abundant
erinoid remins (Fige 10).

Suindaro Shale mexher

The Quindaro Shale is ardinarily considered quite varisble,
and this 48 no less true in the Bonner Springs Area. The Quindaro
is eosposed of alternating beds of limgstone and shale, of which
the limestones appear $o be the most persistent beds (Fige 9).
Locally, a thin, black, fissile shale appears hext to the lower
The shales are cheracteristically yellowish trown to greenish
w,dm,mm,mwntm. Some of these
ahales contain limestone "plates®, while others have sthigh care
bonate content and are almost poorly consolideted, “punky® Yimew
astoness The limestones are wediwm to bluish gray, hard, dense,
fine-grained, thin, Srregularly bedded, and combain ealoite vein-
lets and filled cavities. Sowe of these beds ere “wottled* (Figs
11), vhile others contain an ebhundence of smxll sholl frageents
(Pige 12)

Tho averege thickness of the Quitdaro Siale in this area is
approcinatoly 6.6 feet. The thickness of the individwm) limestone
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FIG, 11. lottled limestone bed in the Quindaro Shale, Locality A,
(3“. 25. Te JJ.S.,R. 23 B.). Peel pr!.nt,l-l;

FIG.712. Shell fragnents and calcfte £illed cavity, limestone bed
mmwm,mmr(an.l.f.us..n.am. Peel



and shale beds averages about 0.3 foot, but sone of the shale
bads thicken to over 1.0 foobe |

The fama) of this wit 1s basically cnfined to the lime-
stone beds, The fossils are hot abundant, bub some of those
present are; Copposita, fenestrate tryozoens, ramose tryoszoans,
erdnoid colmwmnals, echnoid spines, rare small gastropods, and
shell froguents.

Axgentine Limestone mesber

The Argentine Limestone is probably the most praminent and
peraistent neber of the Wyandotte, and its overall charecteristies
do not change %o any apprecisble extont throughout the ares. Typi-
cally the Argentine is light gray to browmndish gray on the weathered
swrface, bub ranges from tan to medim gray vhen a fresh swface
is cbserved. Other characteristics of the unit are; hard, dense,
Wmmbm,ma@muﬁm
tain caleite veinlets and £illed cavities. Plgwre 13 shows the
fine-grained mture of the Argenbine beds. Chert nodules are
randonly located in the Argentine and are not confined $o 2 pare
tonlar horison, although in 2 single exposwre they may sppear
%o be goneds Figwe 1 $1lustrates a typical Argestine chert
nodule. ' |

4t post localitdes 1% is possfble to cbeerve an wpper, masaive,
coarso-grained bed that is uswlly quite persistent (Plates Lb).
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FI0. 1. Typiesl Argentine chert nodules loring Quarry, Locality He
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this bed renges in texture from o "pseudo-breceis® to an colitic
sogagite® (Pig. 15), and in some places has an wpper sone of shell
fragnents encrusted with algme (Fige 16). Locally, this unit cone
tains a sone of ¢lam shells replaced by calcite (Figs 17)e

The averege thickness of the Argentine is epprozimetely 25.0
feet, but locally it may range fros 12 to 35 fect. Because of
this medbarts great thickness it 15 considered econcmically ime
portant, and has been quarried extansively. The distinetive upper
masgive wnit and othar typleal frgentine beds are shown in Pigwre 18.

Considering that the Argentine 13 such a thick wit, it is
not overly populsted with fossils. Except for a few scattared
zones of fossil.uortar material, famnsl resains gre oanly sparsely
associated. The chars e fosails of the irgentine arej
- 3, Tere Neospirifer, large
crinoid stons, fenesirete bryozoans, clms shells (Hyalina 7), and
ghell frogments. Rarely cbserved are horn corals, sall highe
epirod gastropods and fusdinids. — foyl olgor

LIBOE TR
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Jgdand Oreel: Smlg pesber

The Island Creck Shale is & rather persistent mader of the
shale is greenish gray to medimn gray, lominated, slightly silty,
finely rdcacecus, locally caloareouse Noar the upper contaot a
thin dotrital sone i3 found.






sane, upper massive unit, Argentine Linestone,

FIG. 17+ Bolluscan
Bolliday Cuarry, locality F,




The thickness of the Island Creelc ranges from 15 feot in the
northern portion of the area {Locality 4) to about 1.5 fect at
Lording Quarry (Locality H). This thimning has also been cboarved
in other erxposures further to the south and is congidered indicw
ative of a regional thinning touwards the southwest. Another une
usaal thicimess change can be seen at Locality C, 0.3 mile cast
of Bonner Springs, along the face of the quarry. At this location
the Island Creck at the south end of the quarry measures 6.3 feet,
whille at the north end of the quarry, & distance of spproxdmately
200 yards, it measures 3.5 fect. This exposure is & good exaxple
of how rapidly thickmess can change.

Tossils are not poticecbly abundant in the Islapd Creek
exept for 2 locally appearing detrital sone near the lower cob-
tact. This soue contains & great profusion of faunal remains.
Fossil remsains extracted from this sone are; Derbyia, Distyoclostus,
Wwwmmm

a8, Bellenorbon, crinoid stems and plates,
and fenostrate lxyoscms. In the other portions of the Island
Creak, saell frageents of plants bave been cbserved, as well as
rare Lingula. Looally appearing along the wpper contact 18 a 0.3




Ferley Linmsstone mesber
The Farlgy Limestone is ancther prominent limestone much like

the Argentine. This unit typically is composed of two limestone
umits separated by shale. The discuassion of the lithologic and
faunal characteristics of the Parlay will be divided so as to
cover each of the mdnor uwnits,

The lower limestone is quite variable in its lithologic
charactaristics. mnnythmbMammwtotm
on the fresh sufface, hard, dende, fine-grained, massive to med.
fm wevenly bedded, and containg caleite veifilets and filled
cavities. Locally these units might be considered as ocolitic
"sgagities” (Fige 19). The famna observed in these beds are Com-
posita, fenestrate tryosoan, arincid stans, shell fragments,
sparse gastropods and fusulinids,

FIG. 19, Oolites and algal encrusted shell fragments. Localily A.
Pmm.”




¢

Actmally the shale which separgbes the two limestone mnits
is an alternating saries of thin limestones and shales. An exe
ception to this situetion iz found at Holliday Quarry (Locality F)
vhare there is no separating shale. The limestones are medium $o
bluish gray, hard, dense, fine-grained, thin, wmeven to vavy-bedded,
and contain Composita, sparse Echinoconchus. and Myalina, fenestrate
bryozoans, shell fragments, and sparse fusulinids, The shales are
yellowish trown to greenish gray, nodular, silty, calcareous.
mmemmmmmmqm—
clostus, erinoid stems, shell fragments, and locelly abundant
Composita (Localities C and G).

The uwper limestone beds are definately the nost prominent
of the Ferley. These beds are brownish to medim gray, hard,
dense, fine-grained, massive to mediua bedded, and irregular
bedding planes. The variation of color, grain size, and bedding
is not only moticed from one exposure to the next, bul is also
recognised in a single exposure. Some beds exhibit a dense fine-
grained aphanitic $exture (Fig. 20), while others appear to be
ocolitic or psendo-algal (Fige 21)s It is interesting to note that
wherever the coarser grained rogks are cbsarved, they are elther
near the base or near the top of the unit, and apparently do not
contain abundant calcite veinlets. The famal content does not
appetr to be any different than those of other wnits of the Farlay;
Cosposita, Nyalina, Osagia, fenestrate bryosoans, locally abundant
crinoid stems, and shell fragments. The Farley ranges in thickness



FIG. 20s wnumoﬁ;m,mmmeormmm

linestune, Locality J

. 19' . 11 3., Re 23 E-)o Pecl m,
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from 20 to 25 fects The lower and wper lincstone units maintain
a fairly constant thickness of about 3.5 and 15.0 feet respectively,
shile the riddle shale unit ranges from 2.5 to 7 feel. Figures

6 and 22 show typical Farley Linestone exposwuress

FIO. 22 Typical exposure of uper Hyandobte Limestone in the
Bonner Springs Ares, loring Quanyy, Looality He
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Bonnex Springs Shale

The Bonner Springs Shale is typically exposed in this area,
but at the smme time 1t is also quite atypically exposeds Typi~
cally the Bommer Springs is greenish gray to tan, platy, silty
to sandy, finely micaceous, contains plant resains and has a
thickness of sbout 30 fest. A maroon shale sone is located near
the upper contact and locally this mone is overlain by a “punky®
linestones At Loring Quarry and also at Locality E, 1.5 miles
west of the town of Bonner Springs, the shale is atypically exe
posed in that it thins to less than a foot. The shale at these
localities is gray to greonish gray, silty, cslcareous, and has
&mmuw The thinning iz probably dus to
erosion or non.deposition over a structural high, or may be caused
by & local thickening of the limestone in this area (Jewett and
Hewell, 1935, pe 180). A similar thinning is recognised at Hole
day Quarry (Locality F) end is considered as being caused by
& structural high that is evidenced in this area.

Sreig Ares

The village of Craig, Kensas is located in north centrel
Jahnson County along the southern route of the Santa Fe Railroad,
and is situated slmost in the center of the area wnder discussion.
Localities J,X,L, and M (Fig. 2) ere the principle sections, and
will be refarred to throughout this discussion.



Wyandotte Linestone

The Wyandotte Limestone is nicely exposed in this aree along
road and railroad cuts, end portions of the formation have been
uncovered during quarrying operations (Fig. 23). The average
thicimess of the Wyandotte is approxinately 55 feet, but locally
the thickness mgy range from L3 to 60 fect. Except for local
variations in lithology, these beds are quite similar to those
exposed In the Bomner Springs Ared. -




Ixisbis Lisestone nevber

The Frisbie is typlcally exposed in the Craig Area, and as
pentioned in the Bonner Springs discusaion, suggests & definite
thickness increase southwards. The Frisbie is massive and has an
average thickness of L.5 feet, but locally may attain a thickness
of 5.0 feet, Lithologically there is essentially no difference
between the Prisbie uwnits exposed here and those exposed further
to the north. Along Coon Creek in the center of section 3,
Te 12 Sey Re 23 E. (Locality L) the Frisbie becomes divided near
tbetapby‘aﬁam,O.Sfoot,mmeofmmmm
limestone plates which does not persist laterally along the oube
crop. The lower portion of the Frisble is characteristically
massive, but the yper portion, 0.7 foot, is coarse-grained,
psendo-colitic, and algal (Fige. 24).

In a railroad cut approximately one mile southeast of Craig
(Locality k) some very wunmsual structures are developed on top
of the Frisbie (Fig. 25)s These structures are "lime-buildups®
that appesr locally along the oubcrop causing the Frisbie to be
dowmarped. The overlying Quindaro Shale is affected in that
some of the lower beds pinch out or thin over the top of these
structures, and the upper beds have been bowed downvard. Hore
-.uymngmnpo:mm&mmh.m
shale marker bed. This bed can be traced with ease and is found
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to thin over the tops of the structures, suggesting that they had
developed prior to black shale deposition. The arigin of the
"budldups" has ot been determined, bub from their pseudowbreccia~
ted appearance they are assumed to be a depositional feature.
This is the only exposure where this anomalous condition has been
observed,

Suindere Bals mpber

The beds which comprise the Quindaro Shale interval do net
deviate greatly from those described in the Bonner Springs Areas
Locally a dark gray to black shale is found in contact with the
underlying Frisbie, but normally the entire soquence is composed
of alternating thin limestones and yellouwish broum, calcarecus
ghalese In the railrcad cut south of Craig the middle limestone
varies in thickness along the exposure, ranging from 06 to 243
feets The thiclmess of the Quindaro maintains 2 fairly consistent
averege of 3.5 feet, buk C.5 mile northeast of Craig along 2 road
cut (Locality J), this interval is found to thin considerably over
& very short distance.

The fauna of the Quindaro is not sbundant and basically is
the same as that reported in the Bomner Springs Ares.

Axgankine Linestone perber

The Argentine Limestone is typically exposed in this area
and with the exception of minor thiciness differences the only
noticeable variation is concerned with the mature of the upper

 massive beds.




The average thickness of the Argentine is 20 feet, but it
psy range from 15 o 25 feet. There appears to be no trend to
the thickness variations and $he writer considers them o be of
only local consequence, perhaps due to surface irregularities in
the depositional area. Considering the average thickness differ-
ences between the Bonner Springs and Creig Areas, there does appear
to be a slight thinning of the Argontine southward.

The upper massive beds of the Argentine northeast of Craig
and in the raflroad cut further south, ave typically coarse-grained,
colitic “osagites" (Pig. 26)s At Locality J, a molluscen sone is
associsted with this massive bed sinmilar to that which wes recorded
at the Holliday Quarry (Locality #). Along the western margin of the
areca these beds become fragaental or crincidal end contain a swll
percentage of algal material (Pig. 27)s Underlying the massive
upper unit along the road cut in the center of section 26, T. 12 S.,
Re 23 Be 45 2 bed that is composed of abundant shell fragnents seb
in an aphanitic matyrix (Fig. 28)e The fragnents stand owt in relief
on the westhered sarface and presents & very rough appearance fo the
rocke
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FIC. 27, Fraguental and erincidal wpper, muosive widt of the
Arpentine s L00ality B (Sece 26, Te 12 Se, Re 23 Fe)e




Zuland Cresk Shale

Except for a noticeable thickness difference, the Island
Creek Shale is similar to that described at Bomner Springs. The
average thickness of the Island Creck is about 5 fect. Along the
castern margin of the area this intawal is noticeably groater
than that recorded along the western edge. This evidence, supporte
ed by that cbserved at Bomper Springs, strengthens the asswyption
of a thimning trend towards the southwest.

The foosil fregmental sone that has been rocorded for this
it dlocvhere is found only at the railroad cub south of Craig,
and is not as abundantly fossiliferous as described earlier.
Fehestrate bryozosng, orinoid stems, unidentified brachiopods,
shell fragments, and sparse trilobites have been collected from
this zone. 4t other exposures in this arec the fawmal content
is much the same 25 observed in the Bonner Springs Area.

Ferley ldmegtone mesber

With the exoeption of the Farlay Limestone exposwre in the
railroad cut south of Craig (lLocality X) this sequence of beds
has close affinities to those described in the Bomper Springs
Arca. The thickness of the Farley ranges from 2k to 37 feet and
bas an average of approximately 28 feet.

The only complets exposures of the Farley are at Localities

J end K (Fige 2)s Along the road cubt northeast of Cralg (Locslity J)
the Parley is characteristically massive at the base and top with




the cantral portion being composed of albarnating limestone and
calcareous shaless The limestonewshale sequence is somewhot
thicker than normal, but this abnormality is compensated by a thine
par wper unit.

The Farley at Locality K differs greatly from any of the
other exposures in the area. The lower massive beds bave a total
i of 945 feet as opposed to a normal thickness of 3.5 feets The
linestone-chale sequence is replaced by & "punky® limestone sepa-
ratied from the uwpper and lower limestone wnits by brounish green
caloareous shale. The upper massive units are coarse-grained,
psendo~oolitic, algal (Fige 29) and show small scale cross-bedding
on the weathered swface (Fige 30)s The lowest bed of the wper
it is sreanaccous and weathers with & peculiar arrangenent of
woriented holes. The upper surface of the Farley is very irregu-
lar and a maximum relief of 2.0 feet has bean exposed.

Bonner Springs Shale

Conplete exposures of Bomer Sppdngs Shale are difficult ¢o
locate in the Craig Area, but fron infametion gathered ab nuser
ous locatiens 16 appears that the formstion in this ares is siwdlar
to the type seoticn. The marcon sone is eharacteristically located
hear the wpper contact and is overlain locally by a thin “puniy”
limegtone. The thickness of the Domner Springs averages 20.0 feet
in this area, which 15 about 10.0 foot less than further to the narth.
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The Bormer Springs is net copletely exposed along the raile
road cut south of Craig, but in the lower portion two limestone
conglonerates are developeds The wper conglomerate maintains
essentislly the same stratigraphic hordzon shile the lower con-
glomerate descaxis through the section and intersects the wper
surface of the Farlgy. This congloswrate can be treced laterally
for soveral feet before it pinches out. Figwe 31 illustrates

FID. 3l. Contact betwesn Farley Linestons and ‘Bamer

f-lm" in railrcad cub south of Cralg (locality X). ?Mprm,
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De Soto is located in the northwestern corner of Johnson
County along Kansas River and approximately marks the westermnost
surface exposure of the ¥Wyandoite Limestone in the Kansas River
vallay. Sevaral exposures were studied in the area (Fige 2) in
an atbept to clarify the local stratigraphy.

Wyandotte Limestone

Because of a regional west dip and local structure, complete
mwwﬁeweWmmm The
Argentine member and younger beds, in most cases, are the only
mmﬁmmm.,wm.mm. Therefore the
discussion will be principally confined to these mnits. The
thickest section exposed moasures S58.C feet and does not include
the Quindaro Shale and Frisbie Lizestone (Fige L). This would
indicate that the Wyandotte counld have an average thicimess of
over 60,0 fects

Erisble Linestone menber

The Frisbie Limestone is exposed at only one locality in
this area, that being in a ditch located et SE}, NEL, N, Sece 1,
Te 13 S., B. 22 Bs 4t this location the Frisbie is lithologically
sinilar to that which has been desoribed in the Bonner Springs



Area, but thare has been & noticeable increasc in thiciness over
the short distance. The Frisbie at this exposure 15 3.0 feob
thick while aprroxdimately 3.0 miles to the northeast, at Loring
Quarry, it meamwes 1.5 feoct. Figure 32 is a pecleprint of the
Fristde Limestone at De Sote, illustrating the "ottonosiawlike”
glgae charactaristic of this unit.

FIi. 32, "Obttonosiaw-like” algae
irea (Sece 1, Te 13 Say Re 22 B,
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Azpentine Limestone mabar

Good exposwres of the Argentine Limestone are restricted to
quarrics 4n the De Soto vicinity. Detailed stuly of the rocks show
that they do not deviste greetly from the original deseription of
Argentine beds in the Bomner Springs Area. The upper massive bed,
shiich is typloally exposed at Sunflower Cuarry (Loocality W) has
abundant crinoid and shell fragments, some of which have been
encrusted ty algae (Fige 33)e This sane bod at the Porry Jones
Quarry (I corner, Sece 1y Te 13 Sey Be 22 By) and the auxillary
quarry north of the main Sunflower Quarry has a pseudo-brecciated
appoarance rather than being coarse-grained. The thickness of the
Argentine averages 30.0 feet, but this figure is an estimate since
the base has not been mnoovereds




Island Creek Shale

In the De Soto vicinity the Island Creek Shale is vary thin,
averaging approximately 1.0 foot, The unit is egsentially dark
gray to greenish gray, silty, and slightly wnicaceous. At the Perry
dones Quarry, the lower 0.2 foot of this bed is a detrital sone of
foasil fragments (Locality N).

Farley Linestone pesber

The aratic variations illustrated by the Parley in the area
swrounding De Soto are of great interest. Because of the varistion
dotailed descriptions will be presented for several localities.

An interesting facies relationship occurs in an abandoned
quarry in the northwest corner of De Soto (Fig. 3h4). Typical
Farley comprises the beds in the lower portion of the quarry,
sbile the uppar beds belong to the Flattsburg Limestone. The
basal 15.0 feet of the rock is charecteristically Farlep-type
lithology, but the wper 2.0 feet becomes & coarse-grained, crosse
bedded, oblitic "osagite” which when traced along the quarry face
y by fine-grained, pseudo-breccia or
& mottled zone. The only other location in the De Soto area, to
the writerts kmowledge, vhere such an colitic bed appears at the
top of the Farley, is at Penner?s Ford (Locality V) 1.0 mile
south of the De Scto. In the past there has been confusion as
to vhere the cross-bedded material belongs, bub from evidence
cbserved at this locality, plus the Holliday Quarry (Locality F)
and a2 locality south of Craig in the raflroad cut (Locality X)




FIG. 3he Quaryy in northwest cornar of De Soto, Kansis. HNotebook
resting on uppar, massive, oolitic, cross-bedded wnit of the Farlay

P = Plattsburg Limestone

The scotions of rocks exposed in the Sunflower Quarries
(Localities W and X3 Wi corner Sece 9, Te 18 5., Be 22 E.) affords
ancther opportunity to cbeerve @ local facies changes In the main
Quarry (Fige L and 35) the Farley is 25.3 feet thick and is come
wdottwlmmamws.or;ddm Less
than a quarter of @ mile to the narthwest, in an abandoned awcilliary



quarry (Locality X), t he Farley thickness totals 35.0 feet and
displays no apparent shale breaks; however near the middle of
this scquence the limestone beds are separated by thin zones of
fossiliferous, calcareous shales and mudstones (Fige 36). It

is assumed that the middle shale bed in the main quarry has under-
gone a facies change to the northwest and is now represented by
the thin shale and mudstone partings observed at Locality X.

One of the most interesting sections of Farley Limestone
exposed in this area is that which 1s located at Kill Creek Bridge
an Kansas Highway 10, east of De Scto (Locality Q). Along the
east bank of Kill Creek the Farley is partially exposed. The top
is covered by debris while the base iz below strean level. Hear
the base of the exposwre lies a massive, nedimwgrained, fossile
ﬁmmbedﬁichhuafwirmg&armmfaee(ﬂg.n).
Overlying the surface is a thin, 0 to 0.5 foot, limestone bed
that contains abundant Composita. The thickness of the wpper
bed varies in that it is thin or ebsent over *higha", but £ills
in the areas between. The uniks above and below this feature are
mew,wmmmm
face has been clasaified as an intraforsmtional wnconformity of
minor tewporal value.

Approximately O«T mile west of the Kill Creek section is another
Parley exposure slong the north bank of Kill Creek (Locality T). At
this location the small wnconformity described previously is recog-
nized, but even more outstanding i{s the wmsual 1l degrees of dip
expressed by the lower beds (Fige 38)e It is also noticed that the
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FIG. 37« Intraformational wnconfornity in the Farley Limestone at Kill
Creek Bridge, one mile cast of De Soto, Kansas (Locality Q).




dip decreases upwards wntil near the top of the exposwre the beds
‘are nearly horizontal. From the evidence observed, this feature

might be assumed to be a minor flenwre or simply caused by deposi-
%ioh in & small local bagin.

The famal content of the Farley, as a shole, is no different
than described earlier, but locally in this area cephalopod rauains
occur. Althowgh cephalopods cccur in other nesbers of the Hyandotie
Linestone, they do not attain the sbundance found in the Farley.

I% wos with the aid of these resaing that the beds overlying the
umeonfornity were considered Farley.

Bomner Springs Shale

mmmm@mummmmm
De Soto Area. The thicimess of this undt ranges from L0.0 feet st
the northeast corner of the Sunflower Ordnance Works (Locality U)
to 1.2 feet in the northwest corner on De Soto. Lithologically
there are variations in the Bomner Springs that range from a
Wnﬂlmw;wﬁmm(mw)bmm
containe lenses of siltstone (Locality P) or cross-bedded shelle
treccia (Locallty U). Along the raflroad tracks on the morth side
of De Soto, the Bomer Springs is greenish gray to toown, ailty,
micaceous, slightly calcaveous, and has an average thickness of
1.3 feet. In exposures vhere the farmation is closely similar
to the type section the "maroon” zone is present (Locality W)
and is overlain looally by a "punky" limestone. There ocour in
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the Donher Springs, lenses of wmicrocrosswbedded, ailtstone (I;acal—
ities O and P) which do not persist laterslly for any dlstance.
It should be pointed oub that in other sections, although siltstone
beds are not developed, the formation is much more silty than nor-
mal, and comtains abundent plant resains.

In the northeast cornar of the Sunflower Ordnance Works
(Locality U) there ocours a looczl developnent of cross-bedded shell
breccia (Fige 39 and h0)e This bed is situated 16 feet below the
Plattaburg Linestone and approximately 17 fest above probeble
Ferley Linestone thet is found in the croek bed. It is the witer's
belief that because of the stretigraphic relationships of the cross-
bedded brecels 14 48 best to consider it as a localized lens developed
in the Bomner Springs Shale and having very limited latera) pergise
tence. Another possibility in considering these beds is to maine
tain the definition of the Bonner Springs as strictly a shale, far
convenience, and to place the cro
limestone forpations, preferably the Wyandotie.

The eross-bedded material can be traced eastuard $o Pamer's
Yord where it has essocisted with'the shell fragments, some plant
resains and coal fragments. This bed 1s found 4o be above the
Farley, as based on cephalopod remains, and spproxisately in the
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Cross-bedded shell treccia expoged in the northeast corner
Peal print of the cross-bedded shell brepeias. X-4

Je
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of the Sunflower Ordnance
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Al20 at Pennmerts Pord another shell hweccia bed that includes
. limanite pebbles appears (Fige L1 and 42). This bed lies in the
same stratigraphic location as does the cross-bedded material west
of Bonner Springs (Losality E), and therefore is considerod 2s pert
of the Nerrian Linestone member of the Plattsburg Limestone. This
bod can be traced northeastward and is last encountered at Locality
O (M2, Sece 35, To 12 Sep Be 22 E.) where 1t 1ies bencath the
Herrian Limestone and above the "puniy® limestone zone in the
upper Bomer Springs.

The fawna of the Bonner Springs is essentislly the same as
that described in the vieinmity of the type section, bub there is
an increase in plant renains. Approxinstely S.0 foet below the
upper cantact thare is lecally a zone that includes abundand

Zrepogpira.

ENVIROWENTS OF DEPOSTIION
THTRODUCTION

¥hen considering the enviroments under which the various
mesibers of the Wysndotte Linestone were deposited, it is necessary
to observe the Wyandotte and its relationship with mubjacent and
sparjacent wnits. Underlying the Wyandotte ILimestone is 2 very
thick gequence of beds shich are predominately shale, while overw
lying the Wyandotte is a second, normally thick, sequence of shale.



icrrion Linoe

-
s
-

Shell breccia with lisonite pebbles, lower
int of the shell broceda showing the limonite

Peel
Il

stone, Pemnerts Ford (Locality V).

FIC. Lle




These beds are tho Lane and Bonner Springs Shale formations, respec-
%tively. Both ¢f these shale sequences are congidered to be deltaic
or very shallow marine. The Wyandotte thins to the south and even-
timlly pinches out in northern Anderson County. It is evident that
south of the "pinch ouwt" area the conditions and supply were cob=
ducive for shale deposition, while to the north conditions were
favorable for predominately carbonate deposition. Parkbhurst, R.We
(personal communication), in his subsurface work with the Kansas
City-Lansing Groups, has constructed three east-west cross-sections
throvgh northeastern Kansas and has found that the tyandotte is
presunably restriocted to the Forest City Basin. These beds might
be considered to represent a major transgression of the sea which
then had minor fluctuations or, as is more likely the case, chanpes
in the rate of supply by streams, resulting in the fluctuations in
the abundance of lime secreting animals ar conditions conducive to
inorganic parbonate precipitation. The length of time required
for deposition of the Wyandotte Limestone, and discussion of the
Lane-Bonner Springs interval south of the pinch out area is beyond
the scope of this report.

DETAILED DESCRIPTION OF ENVIRONMENTS

The Frishic Limestone represents the indtial deposition of
carbongte material in the area of study, and frem observation of
the lower contact it can justifiably be assumed that deposiiion
w23 upon & nearly planar surface. The thickness variations ncted
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mder deteiled stratigraphy are gradual and are perhaps indicative
of & gently mdulzting surface that resulted in thickening towards
the southwest, The Frisdie i persistent in lithology, and notatly
hos an aphonitic texturc. Upon microscopic ecxanination this wnit
chows numerous shell fragments of which a fow have been encrusted
by algaes. "Obttonosiz-like® algae are also characteristic of this
mit and are dispersed throughoube Lane (1954) bas indicated,
from his study of the Grenola Formation in southern Kansas, that
calcareous algae are an indication of shallow (less than 60 foet),
clear, modarately quiet waber, while Hettin (1957) has pointed oub
that hypersaline condifions are conducive to algal development.
Other than the algre, Composita occurs most frequently, bub even
i% wos not chundant. The reason for this lack of other favma in
a matter of conjectwre, but possibly depth and salinity were factors.

Fron the ahove evidence it appears logical that essentially
the Prisbie, and that these conditions wore such that abundant Iime
secreting mimale were sctive, The water was shallow, clear, gbove
norma) salindty, and moderately quist. The faot that shell froge
nents are shundent indicates that currents wore sctive and were
ahle to disperse the fragunts throughout the area frow the point
of initial breclmpe.

The upper surface of the Frisble Linestone is characteristically
frregular possidly because of increased wave action, or a minor



regrasaive factor is fobored, for locally overlying this unit is a
thin, 0«3 to 0.5 foob, black fissile shale, indicating local restrice
tion of the seas. HMoore (1929, pe 159) states that conditions for
black shale accumlation might develop az a result of restricted
circulation due to abundant plant matter. This plant life, perhaps
sea weed, developed as @ result of shallowing of the water therchy
ﬂmmn@tmm. The black color is due $o finely
divided fron sulfide and partly decpmposed plant material. where
these local restrictions were not in effect the eirculation was
more open and normal greenish gray shale was deposited. Such are
the conditions that existed during deposition of the lower Quindaro
Shales |

Typically the Quindaro, above the thin black shale zone, is a
series of Irregular linestones alterpating with silty calcareous
shales or shaly limestones. The yellowish calcareous shales are
almost devold of fossils, while the thin aphanitic limestones
contain shell fraguents, sparse echinoid spines, and a species of
smell sponge. Hoore (1929, p. LS8) associates sponges and echinoids
with an enviromment of shallow, clear, open, warm saber,

IS would appear that,following the initial shale deposition,
the sea renained fairly shallow and cleer, allowing the deposition
of the thin limestones. Wave and cwrrent action wero probably
effective during periods of carbonate deposition as is evidenced
by the irregularity of these beds and the sbundance of shell frage
ments. The deposition of carbonate meterial apparently wes intere
rupted from tine to time by the influx of fine clastics, with the
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The bigh aud confent during these poriods would explain the absonce
of warine fomsgils,

It is difficult to detemnine when the condifilons desexrdbed
above ceased and the enwiromsent was again conducive for prodonine
ately carbonate deposition. Looally, the contact betweon the
Quindaro Ghale end the Argentine Limestone is one of gradation
It 45 believed Yy the writer that this transition sone is indi.
cative of a decrease in the fine clastic content of the bagin or
suggests & transgresaion of the scaz.

The Argentine, for the most perd, is sphanitio in texture,
in the wiib is rother sparse, with bhrachiopods
and fenosbrate bryonoans being most caswonly found. This fauna is

irregular bo wvy, whish sccording o Cooley (1992), indicaten the

of the srgentine, are randesly dispersed throughout the wiit and are
ttabenent {o based are; (1) the ellipscidal shape of the nodules
whifch are alumys found 4o be clomgate to the bedding, (2) the fact
that tho nodules are notimecessarily confined %o the bedding planes,
and (3) that they contain ghall frageonia and other particles. X%



is asmumed that the silica sccumilated as gelatinous nodules shich
were moved onbout the floor of the basin by auwrents. This sovo-
rent alloved the silica gel to incorporate foreign material prior
to solidification. The thickness variations often noticed from
one localily to ancther appedr 4o be reflections of local irreg~
ularities on the basin floor, bub the overall thickening touards
fhe north indicutes = lobger perdod of deposition in that portion
afﬁﬁubasin.

The sea that existed in this area during deposition of the
Argentine Lizmestone appesrs $o have boen shallow, clear, wrs,
terture and light colar of these rocks is considared as being diag-
nogtie of cloar water conditions,while the sbundant shell fragnents,

warn water with strong owrents. The fack that these conditiona
existed for a relatively leng period is indicated by the noticesdble
thickness of these mits.

The woer massive bods of the Argentine show a naried chanpe
in enviretnartal conditlions. These beds, as nobted earlier, are
charscteristically fraguental or # ites® and in sovwe cases
show a2 mottled gphanitic terturs. The fragnental beds bave 85900
imbed with then sparse to shundant algal encrusted remains. It
were necessary for algae to fowishe Curents or woves nust bave
been operabive upon cccagion in order to turn over shell fHragnents
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so that algel growth could be on all sides. [yalina has been
noted 23 being essocisted with the oolitic "osagite® bed in twmo
placos. HNoore (1929, pe Lbh) points oub that heavy shelled pele-
cypods are considered as being associasted with shollow water cobe
ditions and that these forms are dominant vhen associated with
oolites. roore also states that molttled limestobes are associzted
with 2lgal conditions and may bo caused by selective dolomltization.
numﬁmwmwwmmwnm,mmm
more saline than before, bub currents must have been locally sirong
in crder to transport shell rexains from the point of naxisms
reaimge into the depositional aren. The colilic 7osagile” zone
hmnymmﬂ&mmnwwm
shile the fragnental zone is associstod with the cemtrel and western
portion.
Indicative of wave and current action wpon the 'depositimmal floor
(Fige L3)e

Following the conditions faverable to carbonate deposition, the
supplied Yy streans of increascd copebence and capacity. These
gre greenish groy to mediom gray, silty, and aicaceous. The
diagnostic fossil remains found are Linpula, fenssirate twyoczoans,
end plant resains. Eovircmental conditions presmed o bhave
existed during this period are ones of neosr shore, quiet, shallow
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watere The basis for these conclusions are plant remains present
along bedding planes indicating that they sctiled oubt under quiet
waber conditions. The linguloid Wwachiopods, according to Hoore
(1929, pe 459), prefer shallow sub-saline waber and wsually indie
cate 2 nearby fresh water sowrce. These conditions coincide closely
miﬁzthelﬁholcgi&lchmzh&ofthemles. The fossils in the
detrital zone which cecurs locally in the lower partion of this
sequence are thought to have been carried into the depositional ares.

Locally along the wpper contact of the Island Creek Shale
occwrs 2 thin, 0.5 fool, detrital zone composed of fossil fragments.
this zone is interpreted as representing small local depressicns
mwmmm%&mm&team&ed&rim
naterial, Trensportetion of this materisl iz considered to have
been by currents operative along the bottom ar by gentle wave
actions that moved across this shallow area.

mmzwmmmmﬁmmxwmmm
carbonate deposition. The enviromental bistery of this sequence
is complicated tnd ropresetts a relatively long period of deposition
asz indicated by the extreme thickness of thege beds.

The lower Farlay beds maintain an average thicikmess of aboub
3¢5 feet, but logally may thicken $o 1040 fevt. Characteristically
these rocks possess an aphanitic textuwre, but abundant shell frage
rants sre found in the finewgrained matrixe Composita and other
brachiopods, fenestrate twyomoans, crinold stexs, sparse echonoid
epines and fusulinids occur in the Farley. With the exweption of a



vary locel area nexr Edwardsville, the scas during this period
of deposition were clear, cpen, shallow, and normally salinc.
The abundant shell fraguents and fencstrate bryozosns attest to
the fact that currents ware probably shreng and the botton wos
composed of shells or rock (Hoore, 1929, p. 168). The localised
sccumilations of fasulinids pear the base of these beds might
indicate that conditions were conduwsive for thefr existence insitu
or that they were carrded into the area. thich ever possibility
is accepted, it is importent to note that fumdinids never become
sbondant in the Parlay and oye shsent in younger beds of this wnit.
thege conditions did not persist over a large ares or for any
length of tixe.

In the Rdwardsville srea the lower Farley bed is dypically
eolitic and algal., It is therefore concluded that within a very
for only a relstively short time, since the next younger bed is
ginllar to other lower Farley wnits.
out the basin wers vardable. Pacies changes abound, and emviron-
stones end shale, %o continmous cavbonate deposifion. Following
the initisl deposition of the lower Farley, fine clastics again
wre cavried into the basin from the south. These shales do not



exiot everydhere at this horizon, bubt are assused to have been
supplied to some arcas and exiluded from others by welts that were
appearing on the bosin floore A continuous accwnlation of this
fine clastic moterial wms recorded at the ma2dn Suflower Cuary
(Locality W) south of De Scto and iks facies relationship with
Locality X, a short distance northwest was described in the section
covering detailed stratigraphy. Rarther nertk in the De Sofo area,
although the sections are not completely axposed, it appears that
continmous carbonate deposition tocl places Froa other scckions
obodied to the enst of De Soto it appears that the shale materdals
extended further northward into the bagin and were exitluded fron
the De Soto ares by a local high in the basin. In this ares the
middle Perley is marked by alterpating limestones and shales shich .
mresumably indicate minor oscillationa of the sea o interudttent
periods of fine clastic invasion. &b Locality XK, along the railroad
cut south of Cralg, carbanate deposition was essentially conbinuous,
bub the beds sre poorly consolidated, silty, wnfossilifercus line-
stones, indicating that the water wos °dirty” during the majority
of time. Fwrther north, from Logality £ o Bomer Springs, the
demarcation betwesn clastic md carbonate depositimn is more marked.
Carbonate deposition took place ender porsally alear, open, shallow
wher conditions as indicated Yy the fawma and texbure of the rocks.
The wavy, ifrregular character of the beds and scatitered shell frage-
were interrmopled from $ime to time by en increase in the amouwnt of
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fine olastic material smplied to the aren. Faunal represeniatives
collectod from the sheles were camsonly Composita, shell freguents,
fencatvate bryoscens, and crincid stens.

The enviroments contimusd 4o be varizble during the deposition
of woer Tarley beds. Conditions favorahle to carbonzte deposition
returned, but small, local shruchbures conbinmed do exist and facles
changed are mmerous. Considering the arbenitic testire, the 1ight
color and the famms of these rocks, it appesrs thet clear, opeh,
normally saline waber existed over most of the are2, buk shell
frognents found in these rocks suggest st strong cwrents ware
effective in moving the materisls along the basin floore The units
become incressingly more freprental wpwesds, indleating that wive
and corrant ackion tonds to becane more of a footar. The erratic
distribubion of shell fragments from one soction to the pext is
thought %o be due to wegual cwrent distritudion or acewwilation
of fragnests fnto amall locsl depressions. |

Mmm&amnmmmmwmmm@d
&t two localities. The cause for this fenture 1o pob imown, bub
apparently the #rex was at leuast above wawe base and perd

above sen lovel. The material from this surface bos not been

recorded ab locality T, slong the south edge of De Sobo, and the
noeth alp noticed ot Swiflover Quirry, it ia preswed that 2t

loast part of the eroded saterial was carried into a local structoral
low spproximately located in the Femberte Ford ared,
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The trend toward shallowing of the sater conbtlnued and is
demonstrated by the appearunce of algal encrusted shell fragments.
These encrusted fragments suggest that locally the water was shallow,
quiet, and saline enough to allow algal growth. The presence of
Kyalina and other thick shelled clams is also cheracteristic of
ghallow waber conditions, and thay are the dominant favna existing
in an environment conducive to algal growth.

Kumerous ceghalopods occur locally in the De Soto vicinity.
¥oore (1929, p. 4T71) states that these forms, during the Pennsyle
vanian, asre benthonic in habit and have more than normal suscepti-
bility to envirenmental changes. From this it could be assuned
that these cerhalopods occcur in their natural hobitat and were
able to tolerate the proposed changes in envircnmeris. T might
also be suggested that, becanse of the chambared nature of these
forms, they ware bogyant enough to have been carried inko the
area by currands after death,

Rocks that compose the uppermost beds of the Farley, range
from frageental algal wnits, to cross-bedded ocolitic "osagites”,
to wnits that appear to be mottled or podular. Hatidn (1957)
suggepbs that inorganically precipitated oolites may cocwr in
areas shere there is sbove normsl salinity and plant life has
reduced the sarbon dioxide conbent of the water. A4s noted esrlier,
mottled limestones are assignable o algal arigin and indicate
sclective dolomitization by algae. Envirommentally this evidence
suggests that the water was clear, relstively quiet, shallow, and
above normel salinity. There was epparently some cwrrent action
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vhich resulted in the local cross-bedding of the "osagites". Such
features are also characteristic of shallow water conditions.

Locally the wppar surface of the Farley is vory frregular
and rresumably was either above wave btase or perhaps even above
gea levels There does appear %o have been a period during whioh
conditions were constant for a relatively long time. Following
this period fine-clastic deposition was dominant throughouh the
arcas This predominately shale gequence, the Bomner Speings, has
been considered to be representative of a deltic deposit (ickanus,
1956)« The sea must have been shallow and quiet since fine plant
remaing are found along the bedding planes. During the early
;hmofclmtind@osﬁmthaﬂﬂqmeﬁhwmm
covared or portions vere exposed after indtial deposition. This
is evidenced at Locality X whare a limestone conglomerste in the
Bonner Springs descends through the section and is in conmtack
with the Farlgy (Figs bi). It might also be concluded that waves
or currents ware locally effective in order to transport this
conglomeratic materizl.

During the other periods in the depositional histery of the
Bonner Springs, wave and cwrrent astion wos effechiive as ghowm
by croass<bedded shell breccia and microrross-bedded siltsbones
It ix interesting to note that the cross-bedded shell breceia
cconrs In approximately the same area as proposed exrlier for the
Farley. It is asgsumed that the Pemnerts Ford area was a continue
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ally subsiding loczl basin for a considershle length of time and
acounulated a thick sequence of sediments. During the deposition
of the shell breceia, which is thought to have been trensported
into the basin, the water was shallow and ewerant action caused
the material 4o become crosawbedded,

Waen congidering the Bormer Springs deposition, motice should
be called to the ancmalous situation that ecists along the western
sargln of the arens Trending in a northeast-southwest direction,
froa the exposure along Kansas Bighwey 32 (Locality E) through
Loring Quarry (Locality B) and into De Soto, there is an extreme
thimning of the shale. The Bonner Springs at these localitics
mmMLSf&ﬁmWaWMmmﬂ
average of 30.0 feet elaesheres

This situvation could perhaps be explained in several mys,
tut two alternatives are; (1) a high, parallel to thdis rend,
mmmmhmwmmmm
ndng was due to non-deposition and (2) & flexwre occurred along
this trend, after deposition of the Bouner Springs, causing the
shale to be stripped from the ares. The uriter found no evidence
to definitely supart either oy

The marly, “punky®, lisestone locally found in the upper
mammww,mmmmm )
(1956) an oxidizing envircpment relatively froe of clastic metarial
80 that carbonate daposition is not masked.
of Bonper Springs deposition. The water wos somewhat clearer than




uounl as evidenced by the limy composition in the upper portion of
this soquence. Ocologists consider this zone to represent the
start of the marine transgressive phase that culminates during the
Merriam cyclothenm,

Anypne ohserving the Pelnsylvanisn strata in Kansas cannot
help but be izpressed by the repetitious natwre of these beds,
Hoore, Jowett, and others bave carried out extensive work in this
area and have $llustrated the remarkable sindilarity betweon these
bedse It has been indicated from their work that these strata
r@m.wwwﬂaﬂymw“ﬁm&m. The
Wyandotte Linestone conprisss only & small portion of this se-
quence.

Eoore (1936, pe 3L) points out that oyclothens of the Missourl
Serics ave, in getersl, sinilar to those of the Shawnee Croup.
Therefore 4t might readily be assumed that the megacyclothems,
cycles of gyclothens, &re sleo atmilar,

For a detailed deacription of the membars that coupose the
typical Shawnee-type megacyole the resder is referred to Moore
(3931, pe 251)s Only those menbers considered simdlar 4o the
beds of the Wywndotte megacyolothen will be described in this
repards Those members are, in asgending orders

Member 3 « "middle” linmestones hluish gr dense
blm,u):dommaminmdrfg;u. {Frisbie



Harber I - shalej congiists of two parts, lower black
fisgile shale and upper gray to yellowish calcarecus
shale. Thiclkness is shout 3.0 $0 5.0 feets (Quine
daro Shale)

¥ember 5 - "upper® limestone; uhite,; finewgrained, cale
cite veinlets and filled cavities, thin and wavy bedded,
and contains random chert nodules. Thickness ranges
from 15 $o 30 fect. (Arpertine Limestone)

Yesbear 6 - shaley when this ghale separates “upper® lince
stone froe ancthar limestone above 1% a short distance,
it is variable, Offen sandy and contains marine
fossils. Thiclmess ranges firom about C.5 foot to

aprroxinately 12 fects (Yaland Cyeck Shale)

ranges .‘.nthi.knem frem 2,0 fmtta 8.0 feet..
(Parley Limestone 77)

Pigure LS i1lustrates the MM:MW

Hegecyclothens, as noted previously, are composed of several
individml cyclothemss The oyclothens of the typleal Shameo«iype
wegacyclothen have been assigned the lettar designations of 4
fhrengh E, in ascending arder, by Moore (1936, pe 71)e Because
of the genersl similarity of the Mlssouwrian mogacyclothens the
individusl eycles, shere recognized, have boen assigned the same
lstter designation. Cyclothems equivalent to B and © ave definitely
recognized in the Mssowrd Series, while those corresponding %o A, Dy
and E gre edther cbscure or sbaents
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Frisbie Ls.

' TYPICAL SHAWNEE-TYPE MEGACYCLOTHEM
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i

Member |

Lane

Shale

ar‘sections showing the relation-
8hawnee megacyclothem and the

1G. 45, Genera)fzed colymn
hips betweenysthe typical
ndotte megacyclothem, (adapted from Moore,

1931 and 1936).

LIMESTONE

WYANDOTTE




8o

With respect to the Wyandotie megacyclothen; B and C cyslothems
are readily idpntifisble, D cyclothen is obscure, while A and E
cyclothens are shoent. Individual eyclothens may further be
divided into emergent, transgressive, and regressive rhases by
use of the decimal systen. The ninor subdivisions and their doci-
mal equivalents, 22 related to the ideml cyclothem proposed by
Hoere (1936, pe 2L)are prosonted below in ascending orders

«3 = Shale (and coal).

+8 ~ Shale, typically with mollnscan fawna.
o7 = Linestone, algnl, molluscan, or with mirxed molluscan
and molluscold fauna.

A coopoatte columar section of the Wyandotie megacyclothes
is fDustrated in figure LS, Individual cyelothens B and C are
Cyelothan D is asswmed t0 be represented iy the Farley Iimesttme
and portiang of the subjecant and suparjacent shales. Becanse of
the wriatile nature of the Farlay, smaller mibdivisions of this
gyclothen are wrelisble. The sequence of beds reresented by
ogy and thickness suggesta that this is not ertirely tous. It is
possible that the Farley is the exqression of several minor cycles.
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F1G. 46. Generalized columnar section of the Wyandotte
Limestone megacyclothem. Individual cyclothems are de-
signated by letters,.and smaller divisions by the decimal
system. i - i : -~ £y B :
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1. The Wyandotie Limestone is divisible into five members;
three 1izestones and two shales,

2. The nembers of the Wyandotle ore persistent and
throughout the &res.

3, The best criteria for fiald identification of this formation
ore topographic expression and shretigraphic soquence.

Le Acebate pesls are considered to be one of the most important
methods by shich o sbady carbonate rocks.

%. Frisble linestone mesber is 2 typiosl "middlo-type® linestone
m&mmmmem&mmmwmm
Ares. The umit conbains characteristic *Ottancsin~like® algace

6. Quindaro Shale mesber is cheracteristisally alternating

7o Argentine Linestone i the nost persistent meber of the
forvation. Typleelly an “upper® limcstone, it i chavecherized
- by thin, wevy beds, and chert nodules. 4 rasaive ypper bed is -

8e The Tsland Creck Shale member thins repidly towsrds the
southwest from its type locality in northern Wyandotte County.
Locally, this mit contains sones of dekrital fossil remains.

9+ The Farley Limestone i3 the most varisble member of the
formation. Facies changes sbownd, lithologic varistions are
pmerous, and stratigraphic relationships are complexs
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10. The Wyandotte was deposited under near shore conditicns
or shelf type environment and records the alternating conditfons
condindve to fine clastic snd carbonate deposition.

1l. Small loccal welts or *highs® are considered as having
been present on the basin floor during deposition of the Farley,
causing local restrictions of current movement and sediment ace

124 A small locel depression developed south of De Soto, at
Penners Ford, and scoumulated a relatively thick sequence of beds.

13. The Wyandotte megacyclothem 1s, in gengpnl, similar to the
Shasmeo-type megacyclothems

1he Cyclothem B and C are divisible into smaller wnits, while
cyuldﬁambis@eur&
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