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f THE ROCK FORMATIONS OF KANSAS
By

Raymond C, Moore

Enowledge of the characters of rock firmations otcurring in
Kensas hes greatest practical importance in explaration for o¢il and
gas in this part of the mideocontinent region and in development of
the 0ll and gas supplies after flelds have been discovered. Vork of
the geocloglst in studying surface outerops is commonly a first step
in the location of adreage that may be deemed worthy of leasing and
drilling. In some cases these studies have direct bearing on the in-
terprskation of observed local geologic struoctures, and in all cases
%hay furnish guides for cerrelation o??%ormation penetrated in wells,
As matter of fagt, there are innumerable ways in which the investigae~
tions of characters of rocksformations have direct or indirect bear-
ing on oil and gas development. This article has been prepared in
response to a'requaet for a summary of the rock characters obsorfad !
in Kanses. The classification, nomenclature, and correlation of rock
strata from plade to place oomprisaﬁ%ediviaion of geologic sclence
termed stratigraggy. It is interesting to note that nowhere in the

United States are conditions better suited for a varlety of stratie ////
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graphic studies, many 3£ which help in. esteblishing prineiplesy than
]

such work in Hansas,

Six Ha jor Rogk Diwis ions of Kansag

Considoretion of Kensas rocks in bréadosﬁ view ocalls att;n~
tlon b0 8 natural diedsion of ther inbo six major parﬁ?, This divi-
sion ie net based on kinds of materialsy such as sandstoney shale,
linestone and other rocks, and it doss notrefer to ﬁh; sondition of
the rocksy whether oconsolideted or unconsclidated, whether exposed
at the surfade or known bto exist only in certain parts of the subsur-
faoes» The major divisions here consldered are.bugsd on relationships
in the age of their formatlong on genersl distingulshing features of
compesitiony and on significant dissimilérikies in their regional
strusturs, In ordsr of age from oldest:to youngest, the six major rook
diviglons of Kanzas are as follows: 1y the Pre«Cambrian rockss 24
the FPro«Cerboniferous Paleozoic sedimentary rockss 3, the Lower Care
boniforous or Ulasissippian rovkey 44 the Upper narhaniraroﬁn-or
Ponnsylvanian end Pormisn fopmationess 5y the Hesoszole rooksy chiefly
belonging to the Cretoceous systemy and 6, the Tertiary and Quaternary

gedimentery depositss, The distribution and general character of each
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of these dlvisions will be-desaribed bLrlefly.

The Pryg-Cambrian Rocks

This divigion undarl;as all of Ronsagy but is exposed no=
where within the bordors of the stotes It forms the so-valled bases
-menty or floory on vhiceh all of the succeeding roocks are laldy and
8 well looated in any county; if drilled sufficiently deep, would
encounter 4ts About 300 wells have actuelly been drilied into the
pre«Canbrilen rocks of Kansase« About twowfifths of these Topanlte
wells" mre located in the eastern onesthird of tho ¢ tatey east of
the prime meridisn. MNany are distribubed along the Nemaha granite
ridgey trending in a southegouthwesterly dircdtion from Nemaha
County to easbtern Sumnsy Gounby. Thres~Pifths of the numbsyr of wells
penstrating pre~Cambgian rocks are located in western ranges of the
- states Many odour clong the semcral Kansas uplifi, extending northe
westward from Barton Gountys ’

The pro«Cenbrian rocke consist chiefly of granite end

schist,y bub thers are various other sorts of ignéous and metamorrphioc

rocks, including some derk besis types, Among metamorphosed sedie
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men tary formations that are recognizsd in Kansas are rocks such on
quartzite sud slate, Lécally %her; is mush arkoses & bype of grit
or sandstone that donteins detrital feldspar.

Bocause of their denso texturoey ex%rmne‘geoiugie antiquity,
.aad tho oonditions of their formation, pre«Cambrian rogks are well
known b0 be lasking in value as potential conteingrs of oil or gas.
In view of thisy it is especially interesting to repo{% gommoroisl
quantities of oil in pre-=fambrian arkose on flanks of the cenitral
Rensag Qplif%. fhis is one of the exaeptions that prove a ruley
howevery for thers is no question but that the oil is derived from
geologloally younger formationsy and that 1t has found its way into
the arkose betauss 0f the strustural sonditions and the pore spade
available in the arkose.

The surfuse of the pre-Caumbrian rocks ie deoidedly uneven
from the standpoint of its elevation in different parts of Kansan,
From its highest elevationy a 1ittle over 600 foet above sen level
in Femaha Countyy this surface descends to below sea level in most
of eastern Kensas ond is considerably below soca lsvel in the western
part of the stats, In any one district the surface is probably fair-

1y smooth, although gently sloping, and it lles approximately
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parallel to the bedding planes: of the stratified rocks that rest

upon it,

Pre«Carboniferous Rooks

Formations balonging to the Cambriany Ordovician, Silurian
and Devonilan systems form a natural major group of rocks in Kansas,
because the strata belonging t¢ them lie ossentially parallesl te one
ancther throughout their thickness, and beoause they exhibit general
similaritles in composition end structure, In upward order, strati.
graphic divisions bslonging to these systems inalude (1) the Lamotte
sandstone (Upper Cambrian)s (2) the Arbuskle group (Upper Cambrian
and Lower Ordovician), consisting mostly of cherty dolomite and comw
Qonly_known a8 the “siliceous lime"; (3) the Simpson group (Lower
érdovieianx consisting largely of sandstone and green shale and dome
prising the so-called "wilcox" sand of many oil fields, and the St.
Peter sandstone of areas in eastern Kansasi (4) the Viola "lime"
(Middie and Upper Ordovieian); (5) the Maguoksta shale, (Upper Ordo~
vician)s and (68) the Hunton "lime" (Silurisn and Devonian), There is

much variation in the thickness and character of these divisions from

place.bo place in Kansas. The lowermost rocks (Lsmotte and lower
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Arbuckls) are much the must widesproad, and they tend to retain litho-
lozie c?araotors with little varistion between districts, The upper-
mosty youngest part of the pre«Carbonifarous rocks is restristed in
distribution %o basins such as the Forest City Basin, the Sa8lina Basin,
and the Dodge City Basin., The maximum combined thickness of the pre-
Carboniferous rocks is a little over 2,000 festy but in most places
the totael thickness is much less than thies figure, There are several
ungonformities wlthin the successiony but because there was ab:on?g of

any significent deformation in the Kensas resglon until after the time of

making these rocksy the beds lie essentially parallel one on another,

Lowsr Carboniferous (Mississippian) Rooks

The Lower Carboniferous s or Missimsippian, rocks of Kanssus con-
sist mostly of limesbone; but they include #ome shale and sandstone. One
of the most widespread formations is the ch;tﬁanudga shaley mainly a
black slaty deposii containing mush carbonacescus matter and counsidered
by meny geologists importantly related to the occourrsnce of oil and gas
in associated strata, It is not certain whether the Chatbtanoogs shale
is actually of late Devonlan or earlliest Mississippien agey but there
185 no guestion as to its sharp distinction, both structwally and sire-

tigraphically, from the Hunton and underlying pre-Carboniferous rooks on
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the one hendy and its oldse similerity in struoture to susoseding
Migsissipplen formations on the others The pre«Chattancogs formations
of the Kansag reglon were gently folded and leveled by erosion befors
deposition of the Chatisnoogs ehale and the susdesding Miséispippian rocks

The thickhe#d of the Chattancoga and overlying Mississippimn
rooks ranges fronm a feather edge to a known maxlmum in Kensas of.11858
foet, Detailed studles of the Mississipplan rocks of Kansas by Wallads
Lesy in a soovperative projecst of the Federal and State Geologieasl Surs
veys, have led t6 recognition in the subgurfuowe ¢f XKausas of most of
the Mississippian formetions ovoocurring in western Nissourd and in Iowdy
The report by Lee is now 4in press and 14 to appear as Bulletin 32 of the
Ksngas Geologlceal Surveys Among the units recognized by Lee ars the fol<
lowing, arrsnged in order of age from oldestto youngesty (1) Chattancoge

shale, tnconformityy () Chouteau limestons (inoluding Northview shale

and Compton limestone), (g) Sedalis limssbtons, unconformity: (4) Gilmore

e

City limestone, qpcanarmigg,.(s) Sty Joe Limesio ney (6) Reeds Spring 14inme

stoney (7) Burlingbon limestoney unconformity (8) Keskuk limestoney unoone

formity, (9) Cowlay formationy (10) Warsaw limastonsy (11) Spergen 1ime-

stoney (12) St. Louis limestons, (15) Ste., Gensvieve limestons, unoonfor-

nityy and (14) rocks of Chiester age. The Chouteau beds are of Kinderhook

agey the Sedalis and Gilmore Cliéy are considered by Lee ag undetermined

Orace ar Xindavheals .



the St. Joe to Keokuk rocks are of Ueage age, snd tho Cowley o Ste.Genavieve
bads are of Morsmee age. The Osage and leramso deposits are the most wide-
spread [imsimsippisn rocke in Kensas, Beds of Chester age are only very
locally and in part somevhat doubtfully determined,

The Chattancoga shale is thin and black in southeastern Kensas. Northe
westward it thickens ané.changes to dark gray or somewhat gréenishs Tho thin
Compton and Horbhview beds of southeashorn Kensas grade into cherty Choutesu
limestone in the norxtheestern part of the state; wheve this division is loeally
more than 125 fest thick. The Sedalia limestone consists mostly of buff dolo-
mite cantgining.a little chert, This foPmation 18 redognized by Ise in
northeastern Kana;s, and he reports that it overlaps the Chputeau and rests
on the weathered surfece of the Chabtancoga sbeles The Gilmore Clty limestone
is non~cherty, gray avd buff, and contmins soms oolitic zones, This formaw
tion 1s tentatively identified 1# the studies by lee as present in the
northeastern payt of Eeneas; and as gomprising the oldest Mississippisn rocks

wost of the Nomaha ridgo.



9

Bocks of Osago age include nonecherty semi-granular iimes.
stone (8t, Jos) conteining soms red and greon sheley these bods
ocourring mainly in‘awuxhaaatern Kansasi dolomitic limestone cone :
taining much dark chert (Reeds Spring), spreed far to the norths .
west but not reaching the northega%mrn part of Kanﬁau??@tay limee'
stones and dolomites with opague white cherty(Burlington and Keokuk),
widely distr ibuted,

The Cowley formation is o subsurfase division proposed by
Lee for dark silty limestones and dolomites +that reath a maximum
thiockness of abont 350 feet in Cowley and ehautguqua countios, Kansass
The formation routs unconformably on lower Nississippien formations
and the Chatianocoga shale and is regarded as £illing a broad basin
garved irn the gouth-central XKansas and northern Oklahome region after
Ksokuk time, The formation i3 conformebly overlaln by the Warsaw
1imestoney whioh eéuﬁ&&%u nostly of gray cherty limestone. : Rocks of
later Morameo age include the Spergen, St¢ Louls and Sies Genevieve
strata,consisting meinly of white oolite and somewhat granulay none-

cherty 1imestones The uppsr Herames beds (Warsaw to Ste, Gensvieve)
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are ragortea by Lee to have an sggregate thickness of 690 feet in Clark
Countye
Limestone end shale of Chester age ocour logally in soubheastern
‘Kensas resting unconformably on tho Vexeaw limestone, and it hes bheen ra«
ported by G. S, Dill¢ from wells in sodthwestern Kensss end northwestern
Oklahoma,
Upper Carboniforous (Fonnaylvénian) and Permisn rocks
Tha uppermost Palsozole formations of Eausas, which are ¢lassified
as Upper Carboniferous (}j’ennsylvanian) and Psrmisn in ager&' ars groupsd toe
gether bacsuse of their entirely similar parsllel structurs, their general
resemblance in 1ithologic featurss, and bocause they ave set apart from
underlying and overlying bads by differences in regional struchure and occure
renga of very important bounding unconformities, The Mississippian and older
rocks have bheen deformed rabhey fonsiderably. (elthough not folded), especislly
. along thoe line of the Nemtha granite ridge and the axis of the central Kansas
uplift, and the debe of this deformstion clearly belonga before the time

of eerly Pennsylvaenian sedimentation in the Kansas region. Upperw
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most Mississippian (Chester) rocks and lowermost Penniéyivanisn

(Pushmataha,.Morrow, and Lampasag-~siages deflined in the Texes,

Oklshoms and Arkendes reogions) are almost enbirely lacking in

Kandas s Erosion thet occourred in late Missiesippian and enrly

Peringlyvanian times resulted in 4rauncation of uplifted poritions

of the vlder rocks; developing & fairly smooth pkena surfaces

The lowsrmost Penngylvaiian sediments deposlited on this surface

consigh of sandy clay, and loéally, residual shert and other

gebbles that are included in the shesfy shela or, in parts of the

subsurface, the Sooy formation (Pennsylvanien basal conglomerate”).
The ¢hief subdivisione of the Penrsylvanian and Permian

rocks are made on the basis o? wideapread but cbscure unconformities

that separste rocks heving geneérally distinet type of fossile and

l1ithologlo -features, Thess larpge divisions have &unerally‘botn desilg~

nated av series in Survey reporis and other papers of recent yesrs.

Present skudy indicates that they mey more appropristely be designaded

a8 stogesy«s time«rock classificatory term that is next kmxeax below

that of sorigifanﬁhus,thq Carbvoniferous system in Kensas comprises



tho Missisaippian and Pennsylvanisn series, and the latter contains the
Dos loines, Missouri end Vipgil e?aagasg.

The sustassive stoges ers divided into groups and thess in turn sre
divided into formations, Most of the Feansylvenian and Permisn formations
have bean traced entirely sdross the state along their lines of oubersp; and
many of them have been tyaced in the subsurfacs to the nvrihern; wastern,
and southern state b@unﬁ&riea. Also, many of the Pormetions have. been sube
divided into members, which aye likemise very widely trateable in caveful
stratigraphie study« Theme formafions and members, much too numerons for
individual mention here, are troated in several mwrt;s of the XKeeas Geolagi-
nel Survey and the state geologlie map,

The P;xmian rocks, which have long beon considered as & genlogie
system in publications on tho geology of Eansss; have generally been di-
vided into two main purts, the Big Blue serios, below, and the Cimarron series,
abovey The Big Blueg strate consist mostly of slbernebting limestane and
shale of merine origin, resembling the Pennsylvanian bedss The Gimervon
rocks, on the other hand, consist mostly of fed sandstons and shale, buk
they include two or thres widely persistent dolomite and anhydrite deposits

The Parmisn rocks of Kensas age now baing divided stratigrephically into
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Sseries® corresponiing to those established recently on the basis of wastern
';raxat type sections, These major divisions that are spplicable 40 Xansas
stratigraphy are, in upward order, Wolfoump, Leonard, and Guadalupe. Beds
tentatively assigned to the Wolfcamp include the Kansas Pormian rogke to the top of
ihe Herington limestone} the Leonard is conuidersd to include strata from
the Herington to the base of the Whikshorse sandatone; the Guadalupe come
prises the higher Permian rocks of Kansas. Inconsisiency in classing these
Paralan divisions as ssries appsars in that they correspond in rank to such
parts of the Pennsylvanian series as the Virgll, Missouri and Des Moines
Hatagash. The problém in classificalion that is prassnted here calls for
farther study. Probably the Permian unitm mentionsd should be classed as
;tagqn. rather than serles.

Consideration of the late Paleosxoic rooks of mfue would be very
incomplete without mention of the remarkable nature ‘or ¢yolic esdimentation
that is hers obesrved. This refers to a regular order of succession of in.
dividual rock layers in a manney that follows captain very definite lines and
that is yery freguently rapesated with siriking ﬁﬁ;nty. It 4 esatablished
that the reason for thess ¢ycles is the regular oscillatory movementn of
advancing and retreating shallow seas thaet invaded the Eansas vregion.

Hecognition of yavious oyclin oslements in the rock fomations has furanlished
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basis for & precigion of atratigraphic treatment, both in surface and sub.
surface work, that would not othemi.u have been possible. It ie a factor
that, combined with other taatureé, makes stratigraphic studies in Kansas
of unusual scientific interest, and at; 4he same time of great practical
importance.
Mesoxoie Poruations

Rooks of Cretaceous sge ars distritubed throughout most of western
Kansas, and with posslble sxception of a very smell exposure .1n Morton County,
in sounthwesternmost Ksneas, no Mesorocic strats older than Cretaceous .ara
known to crop out in this region. Jurassic formations have heen Adm'ai.ﬂ'tté.
in the subsurface of westarn Kansas, an& 1t is probable that Driassic beds
also decur. .Goneatively,. the Hesozole rogke form a major structural and
ttra‘bigrapl;iic unit, for they rsat unconformably on an erosion surface that
cuts agross various Paleoxolc racks, and in places north of Kansas they lie
directly on I;r\phcamhrian rocks. Maximm thickness of the Memozdioc strate
in Eansas occurs in the northwestern counties., The regional dip of the

Creotaceons rocks is generally northwastward and northward toward the area of
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groatast thickness.

e Cretaceous rocks are divided in thres main groups, -- the Dakota,
Colorado, ani Montans., Subiivision of the Dakota group is difficult becsuse of the
{rregular hnticu?.g;' nature of the sandstones and other yaviations. Investi.
gation of @ako*;a clays of Kansas, now in progress, 1nds.§:atn that the Terra
Cotta shale, in the npper part of the Dakota group, is w;”a.w persistent in
central and northern ;:cuntian of the state.

Pormations and nenbers of the Colorado and Montana graups have besn
entablished on the basis of lithologic and faunel cheyacters, which are
mostly very vegulsr and olearlf defined. A feature of importance in the
siratigraphic ;w:dy of the thick ahals and chalk formations has besn idendi-
fTication and cofrelation of very numerous thin bentonite deposits that are
distrivuted through this part of the rock column. The bentorlies reprasent
altered voloanic ash falle that apparently affscted all of the Kansas region
during the time of Cretacecus sedimentation. XEach bed was formed in a very

shoyt space of $ime, geolozioally speaking, and identification of it from

place t6 place serves reliably as o marker in determining
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associated deposits thad corrsspond in ags. Correlation of bentonite badw
ohserved in diffarent sections hax beon made very suctessfully by carsful
measurenents to determine the intervals between the beds. Thus, the
Cratacecus, 1ike parts of the Pennsyivanian and Permian beds in Ksnsas, has
furnished opportunity for some very carsful detalled stratigraphic subdivisions.
Dertiare ang Guatexnary Bocks

Yormations in Kansas fhat are younger then thoe Cretaceous consist
mostly of unconsolidated sands, ¢lays, ani gravels that ars spread as a
relativaly thin veneer over large parés of the High Plains couniry end distribu.
tod alqng siream courses ag valley filling. On first thought, thers appears
to be little of stratigraphic importancs in the geologwauy young, uncofi-
golidated deposiis of the Kansas region. Actunlly, the study of them raveals
much that is of Interest. The Tertiary aépasitﬁ; most of which ars included
in the Ogallsle formation, have heen ghown by M. X. Flias to be dlvisibie into
gones on the basis of diffevent types of fossll grass seeds, and at some
places there are rich deposits of fossil Yones repressniing assemblages of
sxtinet mapmals, Thess fossils, and chapacters of the rocks themselves,

Zive basis for division of the Tersiary strata into definable paris. The rocks
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