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GEOLOGY OF BARBE)EJ;{ COUNTY, KANSAS
Geeald L, 1<night

Introduetion

For several years the Kensas Geologieal Survg? has been prz-

A

paring#ﬁap% and reports to give information concerning the geology

The maps of the areas thus studied

and natural resources of the state.
. mmﬂ?
elso formvunits in the new geologic map of Kansas now-being compiled,

The state geolegist chose Barber 8ounty as one of the arecas to be mapped

in 1929, The Tesults of that work form the basis of this report,

Barber eounty.holds & position of unusual geologic'interest}d%m

b

Within its boundaries areYthe type exposures of sBeveral cf=ihe Permian

Red Bed foermations end outorops of the limited Kanses Comanchean strata.

Extensive gypsum beds and large reserves of natural gas are the prin="~__
-
. \\

cipal mineral resources of economic importance.

The present veport gives in espeoial detail the stratipgraphy and
F

. 7.
g-ar Jphe writer

lithology of the Red Beds ouberopping in the oount})

believes that such information will be of much interest to geolegists
working in areas where these formations or their equivalents are é;jk\““xm\
Fa ¢ / '
1

a LS
field étudy soemed desirable also because the geclogic

Y
(/ posed. Sueh
\\\ '
N work that has been done during the last few years upron the Permiasn Red

\ .
| | ] 3
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Beds of Kansas and Oklshona h&s shown that gsome of the formation names
given by Gragiﬁ to the rocks exposed in Barber #&nd Harper counties
should be redefined or abandoned. Many of the descoriptlions that he

gave are indefinite regarding the thicknesses and the upper and lowser

__/ Cragin, F. W., The Permian system in Kansas: Colo. College

Studiesy vol. 6, pp. 18, 20, 233, 24, 1896,

limits of the formations, In many cases he did not def?ne the cone
taets between successive units and he left no maps to give the areal
distribution of the farmation; a8 he named them, His work has Imag
served long and well to give the genseral character of the roecks but
the geologic practice of today demands that formational dividing lines
be drawn more sharply.

Cragin gave the name “"Harper sandstoné" to the lower several
hungred feet of the Red Beds of Xansas. No essential change is made
in the usage of the term, although the final "s" is not used in recent
literature., Only the upper part of the Harper sandstone is exposed in

Barber @Gounty and the writer did little work in the area in which the

lower part of the formation erops out. Several oil company geologists

who have worked in areas underlain by these lower red strate believe



that the Harper sandstone should be subdivided because o variation
in the lithologic charactér of the rocks. This subdivision may be
desirable inasmuch as the various phases are reported to be tracesabls

many miles south inte OklIahoma.

&)

The term "Salt Plainﬁ’measurea“ is abandoned as a geologic for-

= 7 Vo

mation name/ﬁégp'ﬁhé aroas thed-weres described as being underlain by

*

this formation appear to be toéograpﬁic flats xiﬁ; are local in gextent
and are not developed at a particular st}atigraphic horizon.

The Cedar Hills sandstone, as here used, has e thickness of‘about
250 feet instead of 50 to 75 feet as‘estimated by Cragin,

Cragin's term ﬂ%ave CreekIg is replaced by the namez‘%lainp“;

eyt
beoause of the more general usege of the latten{’ﬂfgs.only other change

in
in stratigraphic¢ nomenclature from that bmployed/brevioua Kansas Geo=

logical Survey publications is the addition of the name Gerlans formation

_/

Kame available according to records of Committee on Geologic

Nemes, U S. Goological Survey.

for certain Quaternary deposits in the area.



The water supply. the effect of geology upon vegetation, the physigography.

and other phases of 1tl= geology are discussed in somewhat legs detall than is sthe
stratigraphy,

Field Work and Acknowledgments

. The field study of the county was made during the summer of 1929. A geo=-
ey ook Qobiil S oF

logic map Bg the rock formations was prepared and is shown in Flate I, Most

of this map was made in the field using county highway mapﬁ and- ownership plats it

Gand_ The location of
additton-~to=the U.5.G.5. topographic sheets as base ma.ps.//iﬁome of the formation

boundaries in the western part of the county q;Le:;é obtained from maps dravn by men

-t
working for #%ae- oll companies,and-the boundaries throughout the area have been com-
pared with company maps. #uch of the field work was devoted to detalled measurements
and descriptions of the various rock formations exposed in the area.

The writer was assisted in the field work by Harold H. Hawking and is indebted

to him for help. in the mapping and in:subsequent laboratory studies of the rock for-

51



mations. The residents and officials of Barber county helped in every
way possible; the offiocials of the Best Brothers Keene's Cement Company
at Medieine Lodge and at Sun City supplied valualle information regard-

ing the gypsum deposita; geologists of various oil companies working in

)aésisteqnin obtaining a better knowledge of the local

the county

stratigraphy; the Barbare 0il Company gave well logs and cuttings; and
many individuals contributed drilling records and other geolopgicr ine

formation, The writer wishes to express his appreciation to all of these

3

for the assistance they have given, He feels espeeially indebted %o W.B.

[ma(w'lﬂ
Wilson of the Gypsy 0il Company for information eoncerning the thick-

ness of certain formatiohﬁgto Roy Hall of the seme company for sur=.

o /

face geologic maps of the county, to Marvin lee for geologic maps,
to C. L. Brewer, jr., for detailed stratigraphic information, and %o

others to whom specific referonces are given,

¢

e
9 fr'iff/

Geography

Location and culture. Barber 8ounty, one of the largeér counties of

r

the stete, extends from the north side of Township 30 South to the Kensas-

Oklahome state line and from Range 10 West to 15 West, inelusive, exocep®

1 TN

for Township 30 South, Range 10 West, which is in Kingmgn“county (fig.

1)s The ares is approximately 315 townships. : \\\\



p\h‘f

Figure l--Index map of Kansas, showing location of
Barber County.
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All the land in the county 1s embraced in the ?Thirty mile" and "Three milet

strips formerly owned by the Osage and the Cherckee Indiang. This land was ceded

"

to the Government by the treaty of July 15, 1870,

In 1867 en assembly met in a natural amphitheater about ek%o miles southeast

e,

. .
of Medidhe Lodge and signed a treaty in which the Indians of the plains agreed to
make no further attacks on wagon trains or ralds on the construction parties building
the Union Pacitic and the Kansas Paé¢ific railroads. A tablet commemorating the

signing of this treaty has been placed in the yard in front of the library in
) and make."a state park-of '
Medicine Lodge. The Kansas leglslature has appropriated money to buy4 the site at

-

which this meeting was held. Figure 2 shows the crowd atiending ithe s:l.x‘t.ie{h anni-
versary celebration of the signlpg of ‘t‘:his treaty.

The first settlers in Barber ,Efounty located near the present Town of éun City
in 1871L, The following year others arrived and established residences near the
presént ’sites of Medicine Lodge and Kiowa. The‘ movement into ihe area increased

. muoh of "ishe"

and during the summer of 1873
northern part of the countyf was settled, = °
Por several years following the beginning of iminigration the Indians raided
the various communitieg, killing a number of pedplé and stealing much stock; For
protection against these attacks the settlers built stockades of cedar posts at

Medicine Lodge, Sun City, and other pointe along 4he Medicine Lodge ﬁi\‘rer.



Figure 2,
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The cqunty organization was effegted in 1873 at Medicine lLodge, the present
county seat.

The population of Barber}ﬁountgaaccordihg to the 1930 censuiiis 10,178,
Kiowa, ;opulation 1,501, and Hedicine Lodge, population 1,655, are the largest towns
in the county. Kiowa is ;ﬁ the southeastern part of the county near the Oklahoma-
Kansas State line and Medicine Lodge 1s in the east central part of the county.

Atohlson, “Topeka, and

Two railroads operate in the county. The main line of the/Santa Fe from
wichita 10 Amarillo, Texas., and the west coast turns southwest at Attlca and goes
through Ha.z-elton afid Kiowa in Barber gounty. From f&ttica. & branch of the Santa Fe
extends west into Barber ¢ounty. through ths.town of Sharon to Medicine ILodge and from
there turns northwest up the Medicine Lodgekﬁiﬁer valley copssing the county. Another

¥,

branch of the Santa Fe gees through Isabel in the northeast part of the county. These

12 13
two branches comnect at Belviders, in Kiowa County, kuddwe or thimteen miles northwest
of Sun City. A ithird branch of the Santa Fe connects Kiowa and Medicine Lodge. This
iine is temporarily sbandoned except for a small amount of freight traffic between

Kiowa snd Gerlane. A branch gf the Missourl Paci?ic runs a?%?.to Hazelton, Klowa,

and Hardiner from Anthony.

of the coun%y.

in the eastern p?fjfia) .

one Federal and two State
Barber ¢Lunty i crogsed by.zewernkxgreoraked highway s, aed

’iﬂere are Improved roads along many of the sectian,line;. The roads and railroads

are shown on Plate I«



Climate and vegetation. The mean annual temperature al Medisine

Lodge is 5743° F., and the average rainfall is 24.89 inches per year.
The sfeerage mean te%mperature for the months of June, July, and Augus?d

is 78467° Fe, which is the highest given in the Weather Bureau reports

——/ U, S. Depte.of Agriculbure, Weather Bureau, Summary of the Ciimato~
logical Data for the United States, by Sections; Sections 38 and 39--

Kansag,.

for any station‘in Kansas. The high annual and summer temperatures cause
rapid evaporation, meking the -climate more samiarid in character than
the annusl precipitation would indicate.

Timber grows in abundance only along the streams. Cottonwood and
elm trees are the most-ﬁﬁ%ggziﬁéﬁ;ﬂ?Tvtibs, although walnut and hack~
berry trees are common. TWhen the region was first settled the hills
were covered with cedars bubt most of them have been cut off or have died:

Leon oerrer il

at present only a few grow here and there in theYhilly inacoeswilile

places,s Wild plum bushes ranging from 2 feet to B8 or 10 feet in
height grow on the sand-dunes and on the sand areas, rugluding EEose
wnderlain-by the Tertiary. Yucca,lalao known as Spanish-bayoneﬁ)aaéﬂ

bear grass, and priokly-pear cactus grow in the sand area4but are rarely

AT
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found elsewhere he netive grass thet covers a large part of the -
county makes excellent pasture amd-cattle raising is the ehief in-
dustry. Field and pasture crops are grown.in the more level eastern
part as well as along the rivér valleys and in comparative%small up-
land areas throughout the county., Wheat, corn, alfalfa, and oats are
the most important of these ¢rops. Industries other bthan agriculture
include the guarrying of gypsum, the manufacture of Keene's Cement, the

oxtraction of gasoline from natural gas, and the development of natural

ZasS Tresources,

Topography. The surface of the western part of Kansas, roughly
one-third of the state, and of large areas in Colorado, Oklahoma,
Texas, and Nebraska slopes gently eastward and is broken by oompara-
tively few valleys. Tﬁis region, known as the High Plains, ex~
tonds dnto ;he northern and western parts of Barber couanty. The
surface breaks off sharply where the streams have cut wostward into this
upland area and beoause of the variabion in resistance of the strata and
the semi-arid nature of the climate, mesas, buttes, and canyon-like

valleys develop as the land erodes (fige. 3). Such topography is quite

different &k from that throughout most of Kansas, and resembles more the

AN






Figure 3, A--The benches in the foreground are caused by
the resistant sandy beds in the Flower Pot shale, the buttes are
capped by the Medicine Lodge gypsum, and the even sky=-line in the
dietant background is the undissected High Plains,

B--The flat area in the foreground is developed
on the top of the Cedar Hills sandstone, The mesa in the back-
ground is developed on resistant sandstones near the top of the

Flower Pot shale.

FIGURE 3B

Wa
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topography of the Calorado Plateau region. The terms
. ! f? ﬁé-f

plains" and "Plains border" are applied to the

,:scarpad

G
4 fringing the

eastern escarpment pf the High Plains. Most of Barbe; sounty has
mature topography (figs. 4). In the northeastern bart of éhe county
;he surface is characteristiecally that of the undissected High Plains
end in the sastern and southeastern parts, areas of low relief have
been produced by alluvial mat;rial being deposited in, and partly fil-
ling 6ld valleys. The maxinmum relief is about 800 feet; the highest
point in the county is in the uplands seven or eight miles soubhwest
of Sun City where the elevation is slightly above 2,000 feet, and the
lowest is along Medicine Lodge river gsoutheast of Kiowa.

Drainages All the larger streams inhBarber.oount; flow in a
southeasterly direc£ion a?d are a part of tpe Arkansas Kiver systemes
Sand oreek in the northeastern part of the ecounty turns more nearly
east after it leaves Barber and enters Kingman county and with several
othgr small streams forms Chikaskis river. Medicine Lodge river
follows a diagonal coursse from the north%est to the soutyeast corners

of Barber county. This river with its prineipal “tributary, Elm Cresk,

dreins most of Barber county. Salt Fork creek and its tributaries

2 8



Figure 4.

Relief model
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drain the southwestern part of the county. Salt Fork ereek and

Medicine Rodge river unite to form Salt Fork of Arkansas river.
PHYSI OGRAPHY

Valley Shape, The floors of most of the yglleya in Barber

2-.iﬁbaummmamah,z»;zt:;\zﬂ¢ﬁ =N

county are comparatively broad and flat,sssd epproximately level in trange

zerse—direckion, even though the gradient of the stream may be moder-

ately high The vglléy sidesy rise in ferraces rather them in con-
tinucus slopes. The terraces in ;any cagses are wide compared to the
size of the valloy.anéjgheir escarpmenta are steep, some being es=
sontially vertical. The wvalleys have the same general shape regard-
less of the rock formation exposed. Most of the terrace levels in the
cohsglidatea rocks correspond to the upper suré?ces of the more res-
istant strata. In the Tertiary formation terraces have been developed
on the "mortar beds" where they are present; however, the terrace-
levels throughout most of the extent of this formation are grass-
coversd flatsﬁ? The heads of the valleys are broad and roﬁnded forming
amphithenter-~like depressions. The resulting drainage has a coarse

dendritic pattern rather than the intricate pattern developed in hiumid

rogions.

L



The valley of Medicine Lodge river is asymmetriocidl, ﬂ&s slope

-

Ad
of the south side »eims -steeper than that of the north, This oondition

is very marked from the towm of Medicine Lodge upstream to Sun City.

Cragin pointed out that not only Medicine Lodge river but also meny

-ﬁ_/ Cragin, F, W., The Permian system in Kansas: Colo, College

—

other eastarly»flowing atreams of the Plains raxgxisx flow in asyms

metriocal valleys. Bass noted thii asymmetry and expresses the opinion

.__/ Basé, ¥. Wey The geology of Cowley county, Kansas: Xansas Geol.

Survey, Bull. 12, pp. 17-23, 1929,

that important and perheps the chief c¢auses of the conditiom are,
first, the more rapid cutting down of the north than of the séuth
slope by weathering and erosion, and, second, fhp«fohéing of the river
gsouthward by deposition along its north side of the material eroded
from the slope above,

In addition to the terraces which have been developed upon ree
sistent strata, most of the valleys in Barber county contain terraces

sl

formed by the incomplete removal of valley fillings that are flood-

plain deposits previously made by the streams. Terraces of The latter

"y

[YA)
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type ocour throughout Kansas, Figures 54 and 5B are views in one

of the valleys that was partly filled and from which the filling is
PPy ol ¢ o

now being removed by th2¢gtream whieh flows only after the raiqﬁ}

The physiographic relations here shown apply to nearly all of the -

valleys in the county for very fow of them contain permanent streans,

The pieture shown in figure 5A was ‘taken looking up the valley. In

the background near the head of the valley, and an either side, are hills

of Permian rocks. The plain in the center of the picture is the upper

surface of the valley filling which is seen in section in the fore=-

ground wherse the stream has cut an inner gorge-like.valley in the fil-

ling. gection at this point is aboub 14faet Yhiek,

he gradient of the wvaelley is high down the slopes of the hillsj
it deoreases sharply on the o0ld flood plain scross which‘the strean
follows a meandering course, and increases to almost vertiéal where
the stream drops into the inner valley. The valley £illing stands at
vory high angles end large quentities of it shear off end are carried
away during every hard rain,

In figure 5B the pieture was taken in the bottom of the inner valley.

A point of the Permian bed:rock that was covered by the old flood~plain



Figure 5, A-=-Valley parily filled by old flood-

-

plain deposits that are now being sroded, B=-Valley cut

in o0ld fill re-exposing Permian.

-
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&dﬁ?ﬁ&ts has been re-exposed and can be seon projecting from the wall

\

in the left foreground., All the other rock is valley filling. It
extends up to the higher surface seen in the background. The valley
bottom is flat, being a small flood plain of the present strean,

In some cases the streams have not yet reached grade but have cut

down to and are eroding the Permianf’J&he 01d flood plains and the ter=

.—;uwuf‘_m-t.-afeﬁt C Ll o
races left by their erosion commomly extend for several miles along

the valleys, The terraces are as much as 30 feet above the valley

bottom in many places. Some of the valleys contain remnants of another

of these valley f£ills occurring ébova the one that is so well preserved

at present,

-,

W



o

~
£~
.

i3

0i) and Gas., Foxr many years the segrch for oll or gas in Barber county was
fruitless, although test heoles were drilled at varlous points throughout the
county., In most of these drill holes there were showings of oil and gas, Some
of {hem had considerable quantities of gas bubt not enough to make a profiiable
well under the conditions then existing., However, in 1927 a well was drilled in

{

8€Cs 13y Te 33 Ses Re 13 We that struck a strong flow of gas that increased as
the well was deepened until the open flow is reported to have been about 20

: which '
million cublc feet per day. More drilling followed emé led to the development
of a gas field, known as the Medicine Iodge field, covering an area that is about,
3 miles from north to south and 2 miles from east to west., Within ‘this area

elghi

there are ﬁ gas wells, the estimated open flow of the various wells ranging from
1 %o 100 million cubic feet per d.a.y}a.nd. gix tests; reported as dry holes,

The following table gives the name, location, depth, and reported results

for a.ll.'bhe deep wells in the county upon which the writer was able to obtain

Information,.
Wells in Barber county
Name : Tocation Total depith . Reported resulis
Ce He Pickens Nos 1’ Cen NL m._% 2T=Z0w] 4, 4135% Dry
Bagtings No, 1 SW cor SWe 3 30-30=14W, T 440 - Dry ?
Havgls (or Coats) NEe % SWe % NE, % 35=30-14W, 3385 ‘ Dry

Xumberg Nos 1 SEc SW SE 2~30-12Vs 4825 Dy



14
Norrissee Bstate No, 1 N{ cors SB, 3 SE, + 9-30-12W, 438y 53 Doy
Gibson Noe 1 (%) B¢ % NH, 3 SEe 4 L0w30=12TW, 3,048 Dry
Gibgon No., 2 1l=30=12Y], 39142 Dry .
B, H, lMoore No, 1 12=30=~L2W, 24986 Dxy
Tincher No, 1 NVe core SE¢ 4 Nfls 4 14-30-12W. 4,318 Dry
Waters No, 1 Cern E/2 17=51-12 W, 4,530 Dry
Ott No, 1 Cen, of EE, % 35-32-14 W, 4,506 " Dry
H}%ﬁ%&o, 1 . Cene BEe + SEe 4 1la32=10W, 4,868 Iry
Ionker Noe 1 ¢ SWe 2 SBE, % 1-33.13 W, 4,780 Dry
Carter Noo, 1 ¢ SE, 4 BE, 3 2~33-13 W, 3,880 Dry
Carter No, 3 Cent SBy 4 SEe 4 2~33~13 W, 5,145 Dry
Gairber-Noy—L P SRS E =0T Cm3 3L B ' 880 . STTY
Rule Noe 1 Cene We & 10-33-13 ¥, Be163 Dry
Carter No, 4 NEe 4 SV, & NE, 3 113313 ¥ 4,927 Dry
Carter No, 2 Cens NE, ¥ 5B, % 11l~33=13 W, 4,541  45,000,000' Gas
Lytle Noes 1 NE, cor, NE, 4 SWe & 12-33=13 W, 4,650 100 M f£te éas
Iytle No, 2 NE Ny Ny NW 1233413 Y ‘ 4580 5,000,000 £t, gas
Alexander Noe 1 SE. coYre 13=-33~1L3 VW, 44,470 5,000,000 £t4 gas
Angell No. 1 Cen SW. % NE, %—l14-55-1é e 4,637 8 M. gas .
Angell No, 2 Cene NE, 4 NE, ¢ 23=33=13 W, 44506 1l M, fi. g=
Hamblin No, 1 , Cene EBW, 4 NYs % 24w33w13 W, | 4,528 19 M, gas
Root No. 1 Cone N & SWe 3 24-33-13W, 4,894 Dry
Alexander No, 1 Cene MW, 3 24=33.13 W, 4,465 27 Me gas
Alexander Nos 1-B " SW. 3 EE. 3 SV 3 Ve  7-33-127, 5,102 Dry
Boggs No, 1 Conle SWe 4 19=33~12 W, 69185 ry
RBe Be Temple No. 1 $Ee 4 SEe  NEe 4 13-34-15 We 5,664 Ty
Dave Blunk Noe, 1 Cene, NEs 4 NWe 4 20=34=13 W, 54395 Dry
gircle No, 1 © NWe COT'e SWe 4 Nie 3 24<34~11 We 2,210 Iry

4



Wheeland No. 1 Cen. NW.  32-31=11W, 4,426 140 bbls,
John George No. 1 Cen. SE. 3 SW. 3 12-33-10W, 4,982 Dryper a
Davis No., 1 NE, cor, 1l3«34-15W, 2,865 Drilling
Morrisse No. 1 Cen, SE. & NE, ¥ 23-30-10W., Rig up
Skinner No. 1 SE, ¥ NW. % NW. 1 NE., % 29-31-14W, Rig up
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The gas 4in the Medicine Lodge field comes from a porous zone zbove the
Mississippian limestones the depihsto the producing horilzon varying from 4,447
t0 44566 feet, ﬁqﬁmamzien-:a’ndﬁhe;"&&tmted:sopen;‘ﬂow:of:the:wfél—isbin
t@fi’ﬂd:am:sﬁﬁﬁ“ﬁtiniﬂrgur’&aag The Traria’bion in the size of the wells is

_,_:bax\-s:- great in compgratively shortg distances and the distribution of the larger

producers is quite irregular, In many areas the amount and the character of the
material that occurs just above the Mississippian limestone is known to be ex=
tremely variable, These facts suggest that differen'c;gs in the porosity or the
amount of the reservoir rock ra.:ther "I:.ha,n irregli.lar structural conditlions are the
cause of the distributlon of the gas as it ds in the Medicine Lodge field, Where
such watiable conditlons exlst the cost of development 1s unavoidably high, because
of the large percenta.ge of dry holes compared to the number of profitable wells,

The gas is under a pressure of aboub 1,400 1;ounds per square inch. TheW
ouiput Trom the larger wells will, therefore, .‘be very great, However, the length
of their productive period camnot yet be judged. The small area covered by the
present inown field, which is practically surrounded by dry holes, and the #ra
regular geologic condltions which commonly exist Just above ‘tﬁe Misgigsippian

ot
limestone suggest the possibility that the gas wmay-—be coming from a comparatively

semall reserveir tha.t,\eindx abruptly elther by a change in porosity or by the beds
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pinching out,- If such be the case, the wellg cannot have a long life, IHowever,
with asuch vari’aﬁle g,eologi‘c'cop}.iitiéns
A the field may continue farther than the dry holes indicate, thuz giving a larger
raservolr and consequently a longer periecd of production,
The gas from the lMedicine Lodge field contains a consideraeble amount of

gasoline, It is removed at an exiraction plant just southeast of Medicine

Lodge (Fige 24).
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STRATIGRAPHY
surface Formations
The consolidated rocks exposed in Barber County belong to the Cimarron
& Ve, Crebaceons

group of the Permian sysiem and to the Comanchegn/\systemo An area several
miles wide extending across the northern part of ths county and also the higher
divides in the west ceniral part are covered with zands and gravels of Tertiary
They are poorly cemented and can hardly be classed as consolidated rocks.

ageﬂ

The Quaternary deposits include the present river flood plains, sand-dunes along

4

some of the sitreams, and the older valley fillings.



QUATERNARY SYSTEM

-~
Fl cod p&aip deposits. Most of the rock formations in Barber/ﬁgunty

run-off fGﬁ%mn%y,ﬁé

are ratper easily esroded by thﬁdhard, somewhat torrentlal type of rains thai

freguently occur in the region. IHence the uplands are rapldly ’cut away at many
points and the lower ;arts of the sitreams are overloaded repeatedly. As a result,
flood plains have been and are being formed fin all the major and many of the minor
va.l}.eys', gven whers the gradiient 1s guits high, The deposits ars composed‘ of sand
and gravel from the‘Tertiary and of fine sand, silt, and fragments of gypsum de~

rived from the Permlan formations,

Sand_dunes, There are sand dunes along Satt Fork oreek south of Aetna

formed by sand from the flood plain of the river. SendBunes also occur along several
of the small sitreams in the northeastern part of the.county. and on the high

Tertiary covered area just east of Deer Head. The sand that forms the dunes near
Dear Head was obtained directly from the Tertiary deposits,byrthe wina. That in

the dunes along the sm_a.ll streams was washed out of the same formations by the

water and subsequently plled up by the wind. No migrating dunes were cbserved.

The vegetation appesars to be sufficient to prevent the sand from shifting very much.



Gerlane Formabtion. The deposits of valley filling and surface

wash are of such wide distribution, great thickness, and economie
importancs that they have been classed as a formation. The name
Gerlane was chosen f}om the village of the same name on Medicine
lodge River in the southeastern part of Barber county.

Robert Hay described various Quaternary deposits in Barber

—/'Hay, Robert, A geological reconnaissance in southwestern Xansas:

U, S, Geol. Survey, Bull. 57, pp. .39-48, 1890,

county, some of whieh are unquestionably included in what is herse
deseribed as the Gerlane formation, He olassified them under the
headings: "The Earlier Gravel", "The Loess", and "The Alluvium'.
The identity of the several types of deposits that he deseribed

is difficult to establish definitely, but from field examination
the writer bel%eves they grade into each other and are local facies

of the gemneral .ailuvial formation. Whether or not Hay considered

F

A4



the "Loows" Lo be splisn in not slear Prom the sombewy of hisg
pepers The broad adens dovered by niluvial depesive would have
been ai idoal locabion fop wind warks ﬁné‘ﬁhérg 16 gonsidepablis
materinl ip the Gerlsane that heg probebly been reworked td sone
sxtent by the wind, The smount of wind work wes not suffiolent
Lo fmpart eaiiaﬁ'rathew $hen alidviel éharaﬂﬁeriatiﬁg t4 #ny cone
slderable quankity of Tthe fofmations

Beq&rinﬁinqlﬁg ﬁarmaﬁiag@ The Gerleny formabion it & fluvial
deposib thet oepurs in bthe walleys and on the Llowbr glopes of the
#ilise Tho mabepridl-of the foimaetion wariss In glke fronm olay %o

gravel, the najoyr pary belng in fhe finoy gvades of this vanpgey
A layer of veerse fragnents dommonly ogpours at the bobton of the
formetions Nobicwable ssmenhation of the fragments wag seen in

vory Few pladesy Erofional oubs in the £findy me¥edsial stand with

1oes50iike steepuess (Pls B)+ fThe thigknesk of' the Geplane fope

mebion vardes from zers st 168 mappine 4o o kodwn maximum of 104

AR
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feet. The latter thigkness was revealed by core drilling on the
plain south of the town of Sharon, The formation is sbout 60 feet
thick in the Medioine Lodge river valley near Kiowa, and at least
57 feet thiek in the wvalley of a tributary to Elim Creek at a point
ebout 8 miles north of Medieine Lodge.

Sediment derived from the erofion of the older surface rocks,
chiefly the Permian and Tertiary, has been reworked and redeposited to
form the Gerlage. Hence its character varies fronm place‘to place and
at any partioular locaflion may resemble either the Permian or the
Tertiary formations, depending upon which of them supplied the major
part of the sediment. Where Permian rocks have supplied most of tﬁe
materials that meke ué the Gerlene formation, it is red and fine-
grained like the Permian, but can be distinguished from the latter
by the presence of coarse sand grains derived from the Tertiary and
by the faet that bedding follows the sloping surface upon which dew
position ococurred. Where the Gerlane is composed primerily of material
from the Tertiary, the resemblance of the two formations may be guite

close., As a rule, however, the Gerlane occurs at much lower ele-

vations and heas more distinct bedding and cross-bedding #haﬂ does

al.
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the Tertiary. V Such an ocourrence, situated on the east side of the

e

road in the southwest corner of sec. 32, T, 31 S.y R, 11 W., is shomn

in figure 7. The gravelly cross=-bedded Gerlane is in contact with the

Cedar Hills sendstone at an elevation more than 100 feet lower than the

base of the Tertiary a few miles tb the northeast, .

Qocurrence and Deposition. The Gerlane may be divided into two

types of deposits on a basis of topographic position. One type occurs

as £illings in the valleys, giving them brogd flat bottoms, The
other type forms deposits of surface-wéah coating the lower'slopes
of the hills, The deposits in the valleys are much thioker and con-

trol the present topography more than do those on the slopes. The

writer believes, however, that this two-fold division is primarily the

result of deposition upon an irregular surface and of later erodion,

rather than of any fundamental difference in the processes that formed the

depogits.,
in Hhe volleys
The slope of the uneroded surface of the Gerlane formation, in=
dicates that the depositing streesms reached grade because of exces-,

sive load rather than slow current. The slope a few miles from the

major streams is about 75 feet drop per mile, The farther up the

valley the deposit extends, the sbeeper the surface slope becomes.

It

1™
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Fige Te==Cross-bedded gravelly Gerlane overlying

the Cedar Hills sandstone in sec, 324 T. 31 S., R. 11 W,

Aq,




24,
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ropresents the profile of grade of the wabter that brought the s;di-
ment down from the hills., The land must have had at least as much
relief when deposition occurfed ags it has nowe The Gerlane that is
present in the valleys has essentialiy the same surface slope, re-
gardless of the direction of the valleys. This is well illustrated in
the Cedar Hills southwest of the town of Sharon, an area in which the
valleys radiate from a central high point and the Gerlane formation in
them slopes oubward equally in all directions. Evidently these valley
deposits could not have been caused yy a depressing or a tilting of
the region.

-~ The writer believes that the principal cause of this extensive
deposition was a change in climate., During a period of time the raine
fall oecosurred regularly enough and at such rates that the streams could
ercode and form the valleys. Then came a change giving torrential rains
alternating with periods of little precipitation. During the rains
more rock material was wakhed from the steep, desply~weathered hille
sides than ocould be transported away from the area. Part of this

material was left on the lower slopes of the hills over which some of

the water probably*f&owed as 8 gsheet flood, end the remainder was

carried on to the wvalleys —~—__ e - =4
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where it ﬁas dgpoaited ﬁécaasa the strezms ware ovafiﬁgﬁﬁﬂa Gyrade
ually the eatire syztem of valleys was agéf&deﬁ until the ieweé
parts of the latger tributery velleys were filled to sueh an ox=
teny that thoy aaﬁi&‘nb lauger hold the shreans during ¥lood
parisdss Ad sﬁuh times_%he water spread over the entire lower

slopes of the hills and flowed down 5o the najor velleys, zggiode

* ing the surface over whivh it #lowed. Bventually the deposite

fe%mgd'a sheet that sovered the maﬁar velleys and the lower slopes
of the #iaéesl with tongues thaet wxtended far up the tributery valleys
toward the dividoss ' '

Leter srosiomsl fesfures, Wnen conditions changed so that the

streams wore again.gblé‘ta degreds the land, they invised themselves
into éhe alluviel mopterial that hed choked snd Pilled thﬁir vel lsysae
259 érainage lines in most casss were ncod clanged mueh from their
former courses, especislly in khe upper parts of the vaiiays, o
the latter were only partly £filleds Hany smamples may be seeny
however;, éharé the prewent drainagd has n 3ameph;t different course
than $the pre-Gerlens drainage hady and ai'&ss;hséntions z;f’ Fliled
chennels awre viaibie in river baunks. {?1« A}s

Bedauee of the high gradient of thé ghrsams %n& the soft chare
acter of the Gerlane fa?matieng it iy being erodéd rupidly @l stoep

Pt 7 t_/’

aanyanwiike valleys ara dd%elagzﬂg in the fiat fiuora of the partly
$11%ed older velloysy laaving terraces of Gerlene along the sidss
(Pl B)« The orésion has reveslsd the prﬁgﬁnea of cedar sitmps
12 to 15 inches in dimmober wilthin %he &aélaneg in&icaﬁiﬁg that tha
rate of sggrodation was very slow and perhaps aeasaﬂ sntirely aur-

ing cdunsiderable periods of times In oné case ths gzaund 1iné et

the %ime of growthy ae indieatsd by the posibtion of the roovs, is

Ty
L]
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2 or 3 feet bolow the present surface and the oharred top of this

stunp 1s oovered by about a foot of sediment., In nany places sro-

fion has out suffioiently deep to ro-expose the older bed-rock Lelow.

In the lower areas where the mlluvium covered the sglopss as well

as filled the valleye, the present ocutorops of older rocks are con=-
fined to the places where erosion has removed the Gerlane, princi-
pally in the re-excavated or newly formed val leys, leaving the
latter formation on the crests of the secondary ridges, sloping
down towsrd the major valleys.

EKoonomie importanoe, The Terlane formation 1z of considere

eble eoonomic importance for the following reasons: (1) It forms
the best farm land, both beosause of the even surface and the guale
ity of the soils (2) In the aree of outerop of the Red Beds the
Gerlane is the only widespread aquifer ylelding water guitable for
domestic use, (3) It is also an important and in some places the
only looal source of sand and gravel.

Agees The exact ag; of the Gerlane formation is not yet known.
It contains meny bison bones and a bear skull has been collected
from it, but nothing has been recorded that will place its age
rocurately. Certain topographio and geoldgiec conditions in eastern
Barber County indioate that the Gerlane formation is muoh younger
than the Tertiary deposits. The plain south of Sharon, where the
Gerlane 1s known to be at least 104 feet thiok, is mbout 4 milews
wide and haz an elevation of about 1,800 feet, Cedar liills, which
is south of the plain, reaches an elevetion of 1,700 feet and is
sapped by an outlier of Tertiery. VYorth of the plain the crest of

the main ridge, spproximately 11 miles from the top of Cedar IHills,

D)
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is covered by Tertiary and rises to an elevation of about 1,775
fec'e After the deposition of the Tertiﬁry, erosion must have
“ormed a valley 10 or 11 miles wide at the top and at least 378
feet deep before the deposition of the Gerlane formation began,
The valley was probably deeper than the figure given, beoause
some of the Tertiary has undoubtedly been removed from the Kille
tops since deposition in the valley began. Approximately the
lower 200 feet of the valley was out in Permian rockse. TDecause

of similertty of oocurrence and of various other cheracteristios,

The Crerfone e

=5

its ugaﬂia thought to be about the came;gs That—of tho 'cPherson
formatlon ("Equus beds"), deseribed by .awortik and Beede and classie

fied as lLate Pleistooene by Williston,

4?’Haworth, Erasmus, and Neede, J, ¥., The HoPherson Equus beds:
Kanses Univ, Geol, Survey, vol, 2, pp. 287-296, 1897,
45/ ¥1llistony, S, We, The Pleistooene of Kensas: Kansas Univ. Geol,

Survey, vol, 2, pp. 299~-308, 1897,

Modioine Lodge River, Conditions seem to indicate that

.
Medioind‘&qqge kiver has changed its course near the town of iledicine

Lodge anc the-éxtqnqivo dopositioﬁ that occurred during Gerlane
time is thought to havé‘hggn the ohief cause of the change. The
river enters Barber County néﬁ?mthe northwo:t corner and flows
approxinmately 8, 70 degrees E., as fﬁr‘as ‘ledioine Lodge, where it
turns shearply and flows almost south for several miles. It turns
back to & more easterly course a few miles north of the town of
Kiowa. The general trend of the valley is quite straight from the
point where the river entere the gounty to where it turns south

near Medioine Lodpe, & distence of about 28 miles. Throughout this



TERTIARY SYSTEY

Sands and gravel of Tertiary age ocover the bed rock over a con-

-

<
siderable portion of the northern and northeastern parts of the

county, and cap the higher divides throughout the western part.

The outlier on top of Cedar Hills southwest of Sharon indicates that
before removal by erosion these deposits extended as an unbroken sheet
over Barber county and probably-much farther to the southeast.,

The Tertiary formation in Barber county is white, tinted with
gray, pink, or light-buff depending upon the local composition. The
formation consists chiefly of beds of unconsolidated sand and gravel., In
most caseg there is no %harp break between the wvarious strata but the
changes of size of grain are gradational, Clay beds occur at various
horizons in the formation and are typically accompanied by numercus
nodules of calcium carbonate. No persistent well developed mortar beds
are present in the Tertiary of Barber county although the clastie
material is ocemented by calcium carbonate in some exposures., The sand
and gravel are composed of fragments of quartz, granite and other ig-
neous rocks including highly oxidized basaltic types, quartzite, chert,

gnd sandstone that has been thoroughly cemented with iron oxide. The

)



pieces of sandstone are dark-brown or black in color and look very
much as though they came from the Dakota sandstone, Fragments of
petrified wood are quite common in the gravel, Most of the pebbles

and coarse sand is rounded but the fine sand is sharp and angular.

3D
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Section of the Tertiary expoaed 1n sec, 39. T. 31 B¢y Re 10 ¥,

I PP —

12-15 reet coarse sand and gravel. TFragments on gurface up to $ inches
in diameter, and decrease in size downward. Brown shaly zone in
lower part on which occurs modules of Ca 003.

1520 feet sand becoming shaly at base. 3Sand stained with iron oxide.
A S to 7 foot well developed mortar bed occcurs about the middle of this
ZDRB,

10 feet clay that becomes sandy toward vase. nﬁa Zone c¢ontains a large
amount of Ca 003. A registant horizon that forms shoulders on the hills,

75 feet clayey and‘ gravelly sand. Most of the sand is medium fine., Zones in
which the sand 1s stasned with irom oxide occur throughout this part
of the section. They are more abundant in the bottom p;xt;.liron. Minor
c¢lay zones accompanied by Ca 003 nodules distributed through the sand.
About two fest sbove the base 1s a layer of light gray sticky clay under-

the

lain by a foot or 18 inches of friable sand below which ig/basal sand
zone thé.t contalns a large amount of irom oxide.

This section is typical of most of the Tertiary throughout the area. 7The

occurrence of the clay and the zones rich in iron oxide near the base of the fore

mation is quite characteristic, as is also the presence of large fragments on top

of the ridges. Rocks ten inches in diameter were observed capping a hill in sec. 10,



T. 3‘ s.' R. 13 w.

The section given is as thick as any that could be measured

accurately., However, 191 feet of Tertiary was penetirated by a well in sec, 2, %

308,, R, 12 W, The thickness of the formation as given by well logs 1z as follows:

191 feet

90 fest

96 reet

134 feet

172 feet

100 feet

1z4 feet

90 feet

No acourate

in

in

in

BEeC,

gec,

86C.,

Bac.

-1: 119

geC,

secC,

surface

variations in the thickness

20 Te 30 64y Rs 12 W,
10, Te 30 Sey Re 12 ¥,
$e T, 30 5,5 R. 22 W,
11, T, 30 8., Re 12 W,
12, T, 20 5., R. 12 W,
14, T, 20 844 Re 22 ¥,
27, T, 30 Bes Re M4 W,
35, T, 3}1:'3.. Ro 24 W,
elevations of these wells are available and mich of the

of the Tertiary is undoubtedly caused by differences of these

elevations. The first two thicknezses given are from wells that are only a little

more than one mile apart and both are well north into the area of the Tertiary rocks,

where the swrface is gently rolling and the local relief is not great. Mrom the topoe-

graphic base map add from observation)tha variation in surface elevation probably does

Lo Y,

not acoount for more than fifty of the ome hundred feet difference in the thicknesses

of the Tertiary at the two wells. Hence 1t appears probable that the surface upon
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which thies formation was deposited had noticeable relief., The last well retorded,
the one in sec. 35, T, 32 8,4 R. 14 ¥,, 1s located on top of a high ridge and the
thicinezs of 90 feet is probably as grealt as any that now exists in the din%otod
¢sentral part of the county.

The exact age of the Tertiary formation in Barbor_cﬁunty iz yet to be
determined , There is mome possibility that it iz of (uaternary age, but because
of the similarity to the Tertiary of the Great Plains the writer has claxsed the
depoeit as Tertiary, The scarcity of mortar beds, thJPresence of coarse material
at the top, and the absence of characteristic Ogallala foesils in the deposit
indicate that it is probably not of Ogallala age. The writer found no fossil re-
mains in the formation although the cccurrence in it of teeth and tusks ot_jig

large vertebrates was reported.

.
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_ / COMANCHEAN SERIES
The Comanchean rocks in southern fansas ocutcrop in Barber, Kiowa, Comanche,
and Clark counties. The age and the detalleéd stratigraphy of the series in this
area has been the subject of much study by various writers beginning at least as

74

early as 1878 with the work of Mudge. The most comprehénsive of the early reports

4/ Mudge, B. F., Kansas “tate Board of Agriculture, First Biennial Report, p. 47.

2/

is by Prosser, in which he reviews the earlier work and gives a large amount of in-

./ ..
Prosser, C. 5., Comanche geries of Kansas; Kans#Geol. Survey., vol. #1, pp.

formation concerning the distribution and the stratigraphy of the fermation.

&/

Twenhofel has restudied the rocks of the Comanchean séries and presents additional

f/'l‘wenhofel. “, H.y Geology and,l’nvertehrate ,P%.leontology of the Comanchean and

"Dakota'ﬁ(ormations of Kansas: Ka.nstpceol. survey, Bull. 9, 1524,

facts concerning their character and origin., He makes some changes in the group-

ing of the various stratigraphic units and divides the Comanchean rocks of

} 4

gsouthern Kaneas into two formations, the Cheyenne and the Belvidere, The

€/ Idem, p. 12,

Belvidere formation, which overlies the Cheyenne, conslsts of three members which
in ascending order are the Kiowa shale, the Spring Creek member, and the Greenleaf

member,



/

Cheyenne sandstone, The Cheyenne sandstone, named by Cragin from

/

—’ Cragin, F, W., Contridbutions to the paleontology of the Plains:

Bull, Washburn College Lab., Nat. Hist,, vol. 2, no. 10, p. 65, 1889,

Cheyenne rook near Belvidere, Kansas, is the basal formation of the
southern Kansas Comanchean strata and is the only one well exposed
in Barber county. The distribution of the Cheyernne sendstone showm
on the geologic map accompanying this report is less extensive than is

given by most of the older maps, Prosse?_reoognized the fact that the

_/ Op. °1t-, Pe 1360

areas shown as Comanchean on the maps of that time, and essentially
the same distribution has been shown on those made since, was probably
incorreoct. Conoerning the area east and southeast of Deer Head he
states: "It is probable that over some of this area the pre~Taertiary
erosion has removed all of the Comanche and a portion of the upper
part of the Red Beds, so that the line indicated as the outorop of
the Comanche does not represent the astual position of that series.”
The Cheyenne was deposited upon an erosion surface from which had

been removed large and varying amounts of the Permian strata. Eastwagd

this erosion had cut progressively lower into the Permian section so



that the Cheyenne overlapped onto older and older beds. The Mediocine

Lodge gypsum and its basal dolomite bed was one of the horizons that

most effeotively resisted erosion. Terraces and mesas were developed
Loodid

at this horizon muoh as they have been,during the present oyele of

ervsion, At various points across the northern part of Barber county,

especially in Range 14 West, small patohes of sandstone a few feet

in extent rest upon the Medicine Lodge dolomite at the edge of steepf

bluff-like slopes,with the Dog Creek shale forming the gentlel;;:;::#’ﬂ‘

above, A study of the mineral aasemblege and of the type of grains

in these sandstones proves beyond much question that they are rem-

nants of the Cheyenne, Other small isolated bodies of this sand-

stone occur along the ridge east and southeast of Deer Head. These

outliers are not shown on the map because of their small size and

diseontinuity. Large boulders of white quartzitiec sandstone, 3 to

4 feet aoross, are present on top of the high ridge in seo, 16, T,

32 S.4 Re 13 W, They appear to be erosional fragments from the

Cheyenne sandstone and indicate that the formation previously ex-

tended at least that far east. Twenhofe]l noted this quartzitio

_/ Op. oit., pe 15,




phiase of the Cheyenne, He wrote: "As a rule the sandstones are
poorly cemented, but locally they are quartzitic.”

The Cheyenne sandstone in Barber county is primarily white
with tints and bands of all the colors that can result from iron
oxide staining. Cross-bedding is abundant throughout the forma-
tion., It weathers into fantastic shapes because of the irregularity
of cementation, forming isolated pinacles and "rocks" standing above
the surrounding aurface, Fossil leaves and fragments of wood occur
at various horizons. The characteristics throughout are those
given by Cragin, Prosser, and other early writers, and more recent-
ly by Twenhofel, The maximum thickness of the Cheyenne observed

in Barber county is 55 feet in see, 30, T. 31 S., R. 156 W,



The sandstone containé very little feldspathic material. Fragmemis.of

granite are present in the coarser phases but ey are much less abundant than
are pebbles of quariz. quartzite, and weathered chert. The finer portions
consist almost entirely of quartz. The greater part of the formation is made up

of médium-sized to very fine grains, but near the bottom local beds of gravel

X 1

occur in which some of the pebbles are 1} to 2 inches in diameter. A gravel bed

-

in the Cheyenne in sec. 18, T. 30 S., R, 15 W. is shown injghgo 8. Note also the

steep cross-bedding of some strata. Twenhofel gives a mechanical analysis of the

sands of the Cheyénne sandsbone, showing their grade and composition. . -Ehivetigheowt

&/ Ops cit., pp. 42-45,

magi;ggTﬁhe=furm&%fanF%heueoamsef=gpa&aszazanén03%9é¢&ﬁa=sqmawha&;noynﬁisﬁ%’
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.Throughout much of the formation the larger quartz graims show a fair
degree of rounding although spherical grains are not common. The roundish grains
have polished and frosted surfaces. Many grains, large'dhd small, have well

developed cyrstal faces and edges. In ébme cages the edges have been worn

off somewhat round but in others the faces are ﬂyﬂght and the sdges sharp.
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Figure 8, Gravel bed in Cheyenne sandstone in

BeC., 18, T. 30 So, Re 16 W,

FIGURE 8
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The latter type are believed to have been formed by crystal growth
since deposition. Some of the frosting of the surfaces is also

thfought to have been caused by deposition of silica, and perhaps to

-

be a stage in the process of orystal growth} for graians were studied
%,

v

which exhibited the common frosted eppearance but uponrrotation one

observed small plaﬁe surfaces developed at scattered points on top

A [

of the frosting. Tihe surfaces appeared to be parallel and to be

-y

I3
portions of a crystal face or faces. Roth: observed the same type of

/

—" Roth, Robert, Evidence indicating the limits of Triassio in

Kensas, Oklahoma, and Texas: Jour, Géology, vol. XL, no. 8y ppe. 719-

720, 1932,

'frosting on greins of the 8t., Peter sandstone. The surfaces of meny
very angular grains are frosted, some of them being quite.small. If
they underwent enough erosion to mechanically frost the surfacs it
seems probable that they would have suffered some rounding. Numerous
grains were observed whose surfaces are part frosted and part bright.

The bright parts ocecur as isclated spoés. ﬂIn some cases they are

alightly depressed below the surrounding frosted part as though they

might be points at whichkwo grains were in Gontact during the time

P
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that deposition of silica coated the rest of the surface. Such areas

of contact would remain as pits after the grains have been separated.

Lamer noted similar pits in grains of the St. Peter sandstone,

——/ Lemar, J. E., Geology and economic resources of the S5t. Peter

sandsbone of Illinois: Illinois Geol. Survey, Bull. 53, p. 49, 1928,

In other cases there appears to be little difference in the elevation
of the frosted and the bright parts of the surface, No grains were
observed in which the original surface surrounded by the secondary

co lyz:/.r'f/"afl
growth could be detected. However, this phenomens would probably not
be evident unless the grain was coated with iron oxide or some other

stain before enlargement occurred.

Kiowa shale, Fragments of the shell beds of the Kiowa shale were

widely distributed over Barber county by the streams that formed the
Tertgary deposits and are incorporated in the basal part of the latter
formation. As & result, considerable éuantities of Kiowa fossils are
present in positionsqth§t have no significanoce as far as the location

of the present outerop of the Kiowa shale is concerned., All the sgtu~

dents of the area have observed this distribution, and Prosser,recognizing

——-/ Op. eit., Pe 157.:

LA



the lack of relation between the ounterop and the looge fossils in
the vicinity of Deer Head wrote: "It is probeble that former erosion
hag swept away nearly, if not quite ail, of the Kiowsa shales and per-
haps part of the Cheyenne, so that the Comahche series is represented
by only about 21 feet."

The Kiowa shales are well exposed a short distance west of Barber
county in northeastern Comanche and southeastern Kiowa counties, but
thin to the south and southeast from the vicinity of Belvidere at the

i

rate of about 10 feet to the mile, as 'is shown by Prosser's sections,

.The only outerop of the Kiowa observed in Barber county is in sec. 6,

Te 30 S,y R. 15 W, At this point there are about 15 to 20 feet o¥ black
fissile shals witﬁ the associated thin shell beds overlying the varie-
gated saendstone and shale of the Cheyenne, The area covered by the
outerop is toorsgall %o be shown on the map. At a few other loca-
tions, one of which is in sec. 9, T+ 30 S,, R, 15 W., dark-colored
shales outcrop, which h&&e beon classed as Xiowa by some observers,

But because of the character of the shale, the ebsence of the shell

beds, and the associated accurrence of variegated shale and sandstons,

ol
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the writer believes the dark shales belong to the Cheyenne sandstone.

Prosser cites a similar ocoeurrence of dark shale in the Cheyenne along

-__/ Op. ei.bo, p. 138.

Mule oreek in northeastern Comanche county.
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B PERMIAN SYSTEM

Goneral. All the Permian rocks exposed in Barber county belong

to (the Red Bed phase) the upper part;dbf the system. Rocks of this

series, the Cimarron, ouberop in southérn Kansas in an area that is
roughly triangular in shape, The northern apex of the triangle is in
the vicinity of Hutchinson in Reno county- and the base extends along
the Kansas-Oklshome line from western Sumner county to the west gide of
cla?k county. ZEast of this area the underlying marine Permisn forma-
tions are exposed and to the wdst and northwest the &é; Beds gre

covered by Cretaceous and Tertiary rocks. The Red Beds and their equi-

valents extend south and southwest and form a part of the great series

2

that underlies so much of Oklshoma and Texas.

The maximum thickness of the red strate in Kansas, as indicated
by well records in Memde and Clark counties, is at least ‘1,650 feet.
At the ouberop the series consists of interbedded sandstones and shales
with several persistent bheds of gypsum and dolomite in the upper part.
The Cimarron beds in Barber eoun;y have the characteristies of sub-
aqueous deposits. They have even~bedding, much of which consists of very

fine laminae, beds are traceable for long distances, many horizons of xizx

rippie merks that appear to be oscillation ripples are preserved, beds
M



of dolomite and gypsum are present, and cross-bedding is not as sbun~
dent as would be expected if the rocks were of sub-areal deposition,

In Kansas these formations are unfossiliferous, indicating that the water
bodies in which they were deposited were unsuitable to support life.
Hence the deposits cannot be considered to be either normal marine

or lacustrine type. The amount of salt and gyp;um in the Red Beds
suggroests %ﬁ;:”the concentration of these compounds in the water was

high, These Cimarron seas appear to have been broad comparative quiet

3 1
11wk red, .
occean water or surface run-off was concen=-

water bodies
trated, presumably by evaporation, to such an extent that life could
not exist in the water and, at least periodically, the saturation
points of dolomite, gypsum, end salt were reached, The presence &n the
Whitehorse sandstone of Oklahoma and Texas of the so-called”channel

i
sends which carry a marine fauna indicates that there wes some con-
nection with water Bodies where marine invertebrates existed. Wells
that have been drilled back from the outerop far enough that the 1ooeks
are protected from leaching by surface water have penetrated a n?mber of

salt beds in the midéle and lower part of the series. The aggregate

thickness of the salt beds at various localities varies from 225 to 300
A LA
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feet: Whether or not the roecks in the area of osubtcrop once con-

tained equally large amounts of salt that has been carried away in

=

solution is unknown., However, abundant evidence remains that some

salt was present.
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Ranch-men can point out .s'pctg in Barber /e(ounty wheres 't{efore the land was tilled,
the cattle licked the soll to bbtain M salt. At various horizons in the rock
formations there are; casts and molds of cubic crys?.a]is that must have been salt. -
Y M

West and sonthwest of Barber gounty timre~are salt springs st.the.present.
gSolutlon of salt and subsequent skumping of the overlying rocks seems to be the
most probable cause of the abnormal dips and contortlion of beds that are present
at various places in the county.

In any locality the fracturing a.:nd bedding of th_e rocks may be such as to

Shudols

permit deep circulation of the surface water w:l.th;ln a limited area. &£ these

. -
conditions exist where salt beds are present in the rocks some distance below the
suxface, the resulting solution of salt would probably produce caves because the
overlying rocks could tempo:!.:‘arily_support their own welght. The ultimate coliapse
of guch caves would produce sinkholes and depresslons at the surfa.c:ee The
depressions .imown as Bilg Basin and Little Basin in secs. 24 and 255 Te 32 Ses Re
25 Vea Clark ,e(ounty. Kansas, may have been formed as ou'bl:mved above., They are fla
bottomed and have steep sides that in places are sheer bluffs. Big Basin is some=
what elliptical in plan, its major axis being about a mile long. The floor of
each basin is 125 to 150 feet below the surrounding hills., The log of a well

drilied in sece 17s To 31 Sos Re22 Wes which is about fifteen miles from these

basins, shows that a salt bed In the red Permian strata 225 feet thick was

ia
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reached at & depth of 310 feet. The overlying beds include none
that are structurally competent enough that they would be expected

to permenently support the rock mass above. The collapse of a cavern

N

resulting from the local removal of such & body of salt could easily

"

/- :
produg% depressions as large aend deep as Big and Little basins.

/

Cragin_suggeated the same origin for these basins, although he

.__/ Cragin, F. W., Observations on the Cimarron Series: Am, Geologist,

vol., 19, p. 361, 1897,

apparently thought that the caverns were developed by solubion of salt

from the Whitehorse sandstone. This formation is so mnear the surface
En the vieinity of Big and Little basins end it conteins so little
salt, as indicated by well logs, compared to the depth of fhe basina
that solution from the Whitehorse along appears to be inadequate to

develop caverns large enough to form these basgins.
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Previous work., Many early writers on the geology of Kansas contributed
to the knowledge that we novl} have of the Permian Red Beds in the state. The

work c;f thege men has been well summarized by Prosser and the reader %s referred

v Prossery €& Sos The Upper Permian: Kans. Geol, Survey, vole II, pp. 75«83, 1897,

to his paper for the adcount of this early worke. Gould published a paper in 1901

v

ﬁ G’EQl ? Vol D4 PP 337=340, 1901,

-/ Gould, Ce Noy Notes on the?omils from the Kansas-Cklahoma Red Beds: Jours

in which he gave the evidence u_?on which the Red Beds of Kansas and Oklahoma were
agsigned to the Permian and desoribed fossils that had recently been found in the
rocksf -

/ Classification. When first s:tudied in southern Kansas the Red Beds were

assigned to the Dakota sandstone. Iater they were ¢lassifled as Triassie¢ or

Jura~Trias and still later as Upper Permian. Cragin named and described the rocks

—d Cragins Feo Wee The Permian @ystem in Kansas: Colorado College Studiess vole 64

Ppe 2=5, 1896,

<



and subdivided them into ten formations as follows:

The Cimarron Serdies .
Divisions Formations
Big Basin ssndstone
Hackberry shales
Kiger ’ Iny Creek dolomite
Red Bluff sandstones

Dog Creek shales

Os)(%e Creek gypsums
Flower Pot shales
Salt Fork Cedar Hills sandstones
- salt Pla.in)a’ measures

Harper sandstones.

i

a/ : .
ﬁe Cxve Creek gypsums He divided dnto three members, the Medicine ILodge gypsum

b 2o fooilors

below separated from thecoverlying Shimer gypsum by the Jenlins shale.

Prosser objected $o Cragin's division of the series into ten formations

-

Ope ¢it.,y Pphe 82, 94,

P —

N

" on the groundf that the &:Lv:ls;!.on had been carried farther than the lithologic

differances -justified and thought that a division into three formations was pre-

ferable,

Prosgser'!s Classification

Kiger formation
Cimarrcon series Cavs Creek gypsum

salt @Erk formation



e

P;rosser retained the formational names of Cragine but classed them as sub=for
ma.tionm‘ He felt, however, that the Big Basin sandstone should be c¢lassed as
part of the Comanche series.

After a hurrled study of the Cimarron series across parts of Oklahoma

and Texas Cragin publibhed a revised subdividion of the series that he thought

-/ Cragine Fo Wes Observations on the Cimarron Reriess Am. Geokoglsts vol. 19,

Phe 351=363s 1897

would be agdaptable to all the oeccurrences that he had sesn.

Clagsification of the Rocks of the Cimarron Series

Divisioens Formatlions Bubf ermations
Tolga (Talego ?)  quite variable with locality
Kiger ’ Day Creek None

Red Bluff None determined

Dog Creek ¥Chapman dolomite
(stony Hills) ( *Amphitheatre dolomite

Shimer gypsum

Cave Creek Jenkins clay
Medicine Iodge gypsum

Glags Mountains % Flower Pyt shales

Salt Fork

%Cedar Hills sandstone

{ 8alt Plain
X K:I.r;gf:l.sher or

#ot lmown to be eclearly recoganizable outside of type localliy.
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Arter several seasons devoted to the study of the Red Beds of Cklahomas

Gould revamped Cragin's revised classification to more accurately describe the

'—/ Goulds C. No Geology and ,}ﬁter ;Résources of Oklahoma: U, Se Geols Surveyy

Water Supply Paper 148, ppe 34-77, 1905,

seguence &8 he had found 1t¢_ The foliowing table gives the relation between the

two clagsifications,

Cragin's Classification 9 Classification by Gonld
wdwmuoind
B mﬂ formation )

Mangum dolomite mentber
Collingsworth gypsum member
Tologa ( Talsqa ?‘) . Greer formation Cedartop gypsum member
| Haystack gypsum member
Kiser gypsum member

Chaney gypsum member

Day Creek ' - Day Creek dolomiie member
Hed Bluff Woodward fore Whitehorse sandstone member
mation

Dog Creek (stony EL11sd. Dog Creek shales member

Shimer gypsum member
Cave Creek ) Blaine formationiMedicine Lodge gypsum member
Ferguson gypsum ﬁember.
Glass Mountain

Enid formation
Kingfisher

Pl



Gould remamed the Red Bluff sandstone, calling it the Whitehorse sandstone,
because the earlier name was preocecupied.

In the description of the geologic formations of Kansags Moore adopted

-/

lMoores Re Cos Oil and ,és ,Résou?rces of Kansas, Geology of Kansas: Kans. Geol.

Surveyy Bull. &, part 25 Pe B4s 1920,

gome of the formation names used by Goulds but retained the name Cave Creek for

the gypsumebearing formation. His division of the Cimarron group is as follows:

Group Formationi Member

-~

Greer Blg Bagin sandstone shale

Day Creek dolomite
Woodward whitel-;orse sandstone

Dog Creek shale

Shimer gypsum
Cimarron
Cave Cresck Jenkins shale

Medicine Lodge gypsum

Flowerpot shale
. Cedar Hills sandstone
Salt Plain shale™

i
Harper sa.ndston?/’

Moore made note of a reported uncn:iformity between the Dop Creek shale

“—f" Idemy pe Tle

and the Whitehorse sandstone and suggested thal the Dog Creek shale be placed in
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the Cave Creek formation if the report was subsbtantiated by subsequent

work, Vearious writers have since expressed the opinion that such an

unconformity %ﬁists. Roth is one of the more recent supportesrs of this

_/

Roth, Rober%, Evidence indicating the limits of Triassic in Kansas,

Oklshoma, and Texes: Jour. Geology, vel., XL, noe. 8, p. 688, 1932,

view J%d he b%}eves that the unconformity marks the break between the
Permian and the Triassic systems. He proposes tg; name Custer for the
beds that he considers to be of Triassie age, namely those between the
Dog Creek shale and the Comanchean formastions. Roth refers to the
angular discordance between the Do§ Creek and the Whitehorse forma-

tions in sec. 18§ T, 30 S., R. 15 W., Barber county, Kansas, in giv-

ing evidence supporting his hypothesis. (Fig. Y+ Andersom

-—/ Anderson, Go Esy The Permian~Irisssiec problem in western Oklahoma:

Jour. Geology, vol. XLI, no. 8, ps 834, 1933,

disagrees with Roth as to the existence of the unconformity and cites
field evidenoce which he considers to be econtradictory to certain views

held by the latter. He also differe from Roth in the interpretation

of various lithologie and structursl characters of the rock. Regarding

Py A
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the occurrence in Barber county, Anderson wrote: "...it should be

noted that in this area the Dog~9reeF is %ess then 40 feet in thiocke
ness. With this thickness and with & dip of only 1° thb formation
would be entirely removed, up dip, in less than one-half mile. The
formetion, however, continues throughout the area mainteining its normal
thickness. The angular‘contact, therefore, seems more likely due to
cross-bedding, which is of frequent occurremce in the Okiahoma Red
Beds." The writer agrees with Anderson as to the probable explan-

ation of the discordant relation between the Dog Creek and the‘White-

horse formations. Buch relations were observed in nome of the many

other exposures of this contact seen in the county.

&
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Evan;s, Noely Permian -geds of )(orthwestern Oklahoms,: Am. Assrfr Petrolesum

G-eologistswg Bulle, vol. 15, noe 4y Pe 4:199 1931,

stated that h.e had never seen the Whitehorse resting in place on any bed lower
then the top of the Dog Creek. Changes of interval, which were probably caused
by depositional thickening and thimning, he kawve as the only conq.i'iions sugegesting
an unconformity at this horizon that he had ever observed.

‘Gould revised his earlier classification, basing the changes upon

4 Gould, C, Ney A.)(ew ,fﬁ.a.ss:!.fica.tion of ‘the Permian Red :Bfggz/@m.
Assocletien.Petrdleun Geoclogists, m, Nos 3y pPPe 322=34l, 1924,

additional information that he and other observers had, obtained from more exten-
sive work; especially in the Anadarke Bawkin area. He .added two formatlons, the
Inncan sandstone and the Chickasha formation, both of which are equivalents of the
upper part of the Enid. The name "Wi:od.ward" was abandoned and the Dog Creek
ghale, the Whitehorse sandstone, and the Day Creek dolomite were each given the

rank of & formatlone The name "Greenr" was alzo abandoned. Gould had described

-/ Gould, C. Ny, Goology and /?fa,ter /H'ssources of Oklahoma: U, Be Geol. Survey,

VWater Supply Paper 148, pe 59, 1905,
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this formation as being present in an eastern and a western area, The eastern
Greer he changed to Cloud Chief. -The rocks c.f the western Greer a?x:a. had been
- subsequently identified as belonging to the Blaine, Dog Creeks Whitehorsgs ang

Cloud Chief formations. These changes made the classification of the formations
of ‘the Red Beds in Oklahoma as follows:

Quartermaster formation

Cloud Chief formation

Day Cresk délomit;a

Whitehorse sandstone

Dog Creek shale

Blaine formation

Chickasha_. formation

Duncan sandstone

Lower Enid formation

In 1926, Aurin and others subdivided the Enid formation in greater

fe —y Aurin, Fo Les Officer, He G ».2n¢ Goulds Co Nos The /éubdivisidn of the Enig

" »
o Jormation: (Bulle)Geols Soc. #€ Amerdd vol. 10, pp. 786299, 1986,

detail thén had been done by Gould in 1924, They changed the term "Enid" from a

formation to a group name and geve each of its six subdivisions the rank of for=-

mation. The Enld group was alszo defined as\including all of the formations in norithe-
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central QOklahoma that are the gtratigraphic equivalents of the Hansas formations

from the base of the Cotionwood limesbone to the 4tpp of the Flowerpol shale. The

(v
Enid formation as originally deseribed by Gould included only the rocks from the

< Goulds Co Nos; Geology and)ﬁter ,Sﬁzpply of Oklehoma: U. So Geol. Surveys

Water Supply Paper M 148, p. 39; 1905,

base of the ﬁarper sandstone to the top of the Floweylaot shale. The correlation
of the subdivisions of the Enid gror,tp‘nith the formations in Hansas as given in

the paper by Aurins Offlcer; and Gould is shown below.

1.0
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Units Recognized in Xansas

Names Proposed in this Paper

Flowerpot shale
Cedar Hills mandstone
salt Pla.iny’ measures

-

Chickagha formation

Harper sandsibne:

} Upper Harper
Middle Harper

Iuncan sandstone

Lower I-Iarper

Hennessey shale:
Bison Banded member
Fairmont shale member

Garber sandstone
Hayward sandstone member
Lucien shale member

Wellington shale
Marion formation:
Pearl shale member

Wellington formation and Pearl shale

metber of Marion formaiion mapped
together

Heryington limestone member

Enterprise shale member

Iuta limestone member
Chase group:

Winfield limestons

Doyle shale

Fort Riley limestone

Florence flint

Majfield shale

Wereford limestone
Counéll Grove group:

Garrison shale

Cottonwood limestone

stillwater Formation

The relations between the various Permian formations of the southern

Aea.t Plains area, as these relations were understodd in 192.’{, were set forth

in a paper by Gould and Willis.

The part of theilr correlation tablé that gives

J Gouldy Co Ne» and Williz, Rohing TentatiVe ﬁorrela.tion of the Permian /'R/Orma.tions

of the ,‘ﬁ(outhern Great Plains: Geol, Soce Amer}f'a]{:‘ulln vole 3By Ppe. 431-442, 1927,

11
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is shown below:

the relation of the formations in Kangas to those In adjacent parts of Oklahoma

N S ——

Southern Kansas Central and western Oklahoma
Big Basin quartermaster
Hackberry Cloud Chief
Day Cresk Day Creek
Vhitehorse TWhitehoree
Dog Creek Dgg Creek
i, —
Blaine Blainhe
Flower Pot
Cedar Hills Chickasha
5 -
Salt Plaing’)
Upper Harper Tuncan
. Hennessey
Lower Harper
g Garber
Wellington (salt) Wellington {salt)
Mazrion
Chase | stillwater
Council Grove

In 1931 Evans published a paper in which he made several changes in

Pebroleun GEOngiStSQ B‘lllag vels 15y &0. 4y PPe 405”439’ 193%s

v Evang, Noel, Stratigraphy of Permian ,éds of ,N’grthwestern Oklahoma: Ame Asspg-

lad
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correlation and in the naming of various members and beds in the series, He re-

duced the rank of the Cloud Chief formation to that of a member of the Whitehorse

gt

formation, thus placing the Cloud Chief pelow rather than above the Day Creek

dolomites In the original description of the Blains formations Gould named the

J Goulds Co Nep Geology and /?(a:f.er /E{esouz:ces of Oklahoma: U, S. Geol. Suxrvey

Water Supply Pa.per-: 1485 po 44, 1905, «

A——

lowest gypsum bed of the fo:‘:ma.tion the Fergusone The next one above he correlated

with the Maédicine Lodge gvpsu.;n of Kainsés aa-:xd gave it the same names The third and
top bed of the Blaine, as he described it, was called the Shimer gypsum and corres
lated with the Shimer gypsum of Kansas. ' Thus the base of the Blaine, as originally
defined, was below the base of the Medicine Iodge gypsum of Kansas. BEvans pointed
out that he and verious other geologisis had followe.d. the Mddicine ILodge firom
Kansas south through norihwestern Oklahoma and that this gypsum is the same bed

as the Ferguson gypsum of Gould. ZEvans reﬁefinea/ the names "ifedicine Lodge" and

>

"vgShimer! in Oklahoma to make them apply to the same beds ag they do in Kensas,

dropped the name Ferguson,; and added twe new member names above the redefined
Shimer, thus glving the Blaine four instead of three memberse

The following table faken from Exan'’s paper gives his clagsification

2

P

a5 canpared with that of Gould and Willise

(a3
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Classification of Permian Beds, Northwestern Oklahoma

— ]
This Paper Gould and Willis
(1930) (1927)
T -
Western and Northwestern Oklahoma Southern Kansas Central and Western
QOkklahoma
Quartermaster formation (Hackberry Big Basin quartermaster
and Big Basin names are dropped
’ ' Hackberry cloud Chief
Day Creek dolomite (two beds, Upper Day Greek Tay Creek
and Lower Day Creek)
Cloud Chief member
o Rush pr"ings member " Yhitehorse Whitehorse
£ s Weatherford dolomite
H=
o g Marlow member
g_q‘_’. Relay Creek dolomites
{Upper and Lower Relay Creek)
.
Dog Creek formation Dog Creek Dog Creek
Bagkew gypsum member
Lovedale gypsum member
Shimer gypsum member
Medicine Lodge gypsum menmber
Flower Pot khale Flower Pot d|Chickasha

In addition to these various classifications that have dealt with all or

& considerable number of the formations in the Red Beds sactions there have besn

many others published during the past dozen years in which smaller parts of the

section have been subdivided in great detalls, The result 1s a large number of

I
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formation and member names that, although each fits the section in the area in which
it was applied, are difficult to correlate one with the other. This condition
is caused by the facts that the greatest possible subdivision is frequently -
valuable and necessary in structural mapping,that many of the observers worked in
limited areasjand that strata in the Red Beds are so variable in character from
one locality +to another.

&

The following table faken from one of the charts by Wilmarth gives the

vy

Wlmaxrth, M. Er'raceg Tenta.tzl:ve )iorrela.tion of the ylamed /&(eologic //nité of

Cklahomas Chart I; U. Se Geol. Suwrvey, 1931,

rela.ti?n between the nomenclatures employed in Kansas and 'in various paris of
Oklahoma,

A geologic field conference for the purpose of studylng the Red Beds
of sonthern Xansas and northwesitern Oklahowa was held in April) a 193% under . the
auspices of the Oklahome Geological Survey. The party attending the conference
visited Cragin's type localities in Harper, Barbers Comanchss and C:Iz.‘ark couniles,
Kansass and followed the varlous formations south as far as possible into

o

Oklahomae Griley prepared a chart for use on the conference giving his interpretation
of the qrelation of wvarious of the stratigraphic units. The chari has been re-

drafted and is shown in Flgure 9, The lensing characher of the formations so well

porirayed in the diagram is one of +the chief obstacles encountersd dn meking a

{24



classification that is satlsfactory for large arsas. Gould, Btate Geologist of

*

Oklahomas in summarizing the resulis of the conference, wrote: :

1T, Practically all type localities of Cragin’s Permian Ted beds were
visiteds .In case the type locality was not seen, typical exposures of the
ia,rious fon;la:bions were studied, usually 'ma.n;y timese

I, It was found that all of these formatloms first described in
Kansas may be carried ﬁouth into Oklahoma, but Hhat on coming south physical
and 1i'bhol‘.agi<3 characters often change.

IiI. Iargely as the result of the work done and ideas gained by various
men during the past few years, which ideas were crystallizeds at least in part, on
this conference, it zeems logical that ‘mnsiderable revision 1s necessary in ithe
nomenclature of the rocks of this reglon. Among other things which should be
gone intos the foliowing seem to be outstanding:

Ao The‘texnémg%z;‘per should be revigeds It %z now gensrally
believed that the (ilowsr? Harper)ef Oregin, £irst encountered mear Miled! and
exposed neaxr Bluff City, ig in fact the approximate northern gquivalent of the
Garber sandstone of Oklahomae West of and above tﬁs lies a bed of shale, the
nc;rthern equivalent 8f the Honmeszey. The base of the -Harpers as the term is now
generally useds comes in just east-of the touns of Anthony and Manchester. It
has also been shown that Cragins Balt Plains Mzasures is not a valié. formations
being simply a topographic phase of the Harper or of the Cedar Hille. It has
been suggested that the upper part of the Harper, the Salt Pla.infs/g and the Cedar
Hills be thrown together as one formation and a new name proposed.

' Bo The term Chickasha should {ae reviseds and in all probability
a new neme should he proposed. Already the name is used iIn three senses: PFlrsts

as described by the auwthor to include the upper part of the Enid below the

Blaine foma.tion;_ ‘Beconds as now used locally by the men working in the wvicinilty
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of Chickasha 'i‘:o inelude everything from the Duncan up to the base of the Whitee
hkoﬁrse; and Third, as used by Griley in the Hitchcock=Watonga area to‘include the
crogswbedded phase of the lowexr F:Lowermput.’

' Co The various members of the Blaine formationzshoulds in all
probability. be re‘named., or at least the terms revised. Schaeffer, Griley, and
others have shown that the Ferguson of Oklahoma is the same bed as Cragin's
original Medicine~Lodge Of Rensase It iz not yet ¢lear whether the Medicine
Lodge of Oklahoma thins out to the nori;h near the Kensas line, or carries under
the Tertiary beds to become the ghimer of Kansase. If the lNedicine TLodge of
Oklahoma does thin out near the Kansas 3fne, then the Shimer of Oklahoma would
also be the Shimer of Kansas, Thers ghould be additional work done in the Blalne
in order to correlate the two gypsum beds of Kansas with the three beds in Blaine
Countyy Oklahoma, and with the five‘gypsum beds in Greer County, Oklahoma, extarde
ing south iInto Texaée Algo, additional work is needed to attempd to carry the
horlzon of ‘the Blaine through the clastic materlal around the southeastern end
of the Anadarko Basin.

De The matier of the Day Creek and Clond Chisf needs careful .
Pield study. Tor many yeai‘s the Day Creek has been considered '.bo 1ie on top
of the Whitehorse, znd at the base of +the Ha.ok'bexr:‘f in Kansas and base of the
Cloud Chief in f)klahoma.. Bvans and others would now pia.ce the Day Cireek on
top of the Cloud Chief in the area of Woodward, lMajor, and Dewey coufn.ties;g
Cklahomas and lnclude the Cloud Chief with the Whitehorse.

By The matier of the Hackberry add Big Basin should be gone
into carefully. According to Cragin's definitions the Big Basin sandstone was
a separate formaltion, lying above the Eackberry shales. DRecent studies seem to
indicate that there are several IBlg Basin® sandstones interbsdded with, Hackberry.
AL oﬁeaplace in southeastern Harper Countys Oklahoma, 80 feet:uf Hackberry with

at least three "Big Basinltsandstones were seen by members of this conference,



There are several ldeas prevalent as to the conelation of the Hackberry-Blg
Bagin with formations farther south. Griley belleves that the Hackberryw
Big Basin ig equivalent to the Quartermaster., Others think that it should
correlate in part at least with the Cloud Chief. Clifton would abandon
the term Cloud Chief,

Feo The whole work on the stratigraphy of the Fermilan has besn
most difficult and much confusion of correlation hae;, resulted because of the
apparent gbsence of true stratigraphic horizongs. Unless we can rescognlze
such horizons the final settlement of points of controversy and fAiffersnces
of opinion on equivalency of formations now defined will continue to be
aiffticults Many Of us 'bgl:_l.eve w.:f:'bh Griley that the red beds as a whole con=
s;I.st of a series of lentilse Some agreement must be reached on these matters
before the siratigraphy of the red beds cen be revised to the sa.ti;faction
of all concernéd,"

The renaming of the members of the Blaine formation, 4o which Bould

refers in paragraph III, G, has been done by Evans, N

"'“"/ Ope citos DPe 409412,

The various clasgiflcations of the Red Beds that have been made and
ths unsatisfactory status of the pregent correlation and nomenclature, as indi-
cated by the above summary of the results of the field conference, only empha=

flzes the fact that'a great amount of carefunl geologic work is still necessary

before a satisfactory correlation is possible,,



R Nejies and Their Application
Cimarron Seriese The Permian Red Beds in Barber gonnty and soubhern
Kansas all belong to the Cimarron serdies. The name "Cimsrron', taken from the

Cimarron Hiver, was applied to them by Cragin when he first classified, describeds

i Cragine Fo Wes The Permian gystem in Kanses: Colorado College Studiess

vole 6+ Ppoe le 3¢ 18y 1896,

and ($Fnamed the verious formations of the series. He describes the Cimarron
series as follows:

tiith the Wellington formaitiony; snds the Big Blues lowers or linesstone«
tearing series of the Permian, Succeeding it without breaks but possibly with
a gr¥adually introduced angnlar unconf ormitys ave the Harper,sandstonss and -
higher prevailingly red formationd that comprise the remaindsr of the Kansas
Permian, and congtitute the Cimarrén series, in}hichgfcr, Kansasse is nearly the
same as the '”red bedr?s

So far as knovms the series is destitute of any trace of organic

remainge”

Harper Sandstones., Ixerpits from the original description of this fore

mation by Cragin are here given:

o Idem, phe 18=20. .

oS N ~

M
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"These constltute the lowest and thickest f&maﬁbion of the Cimarron
seria;se Thyy comprise several “hundred feet of more or less motiled, but pre=
vailingly d.ullrad; or brownish red, argillaceous and arenaceous shales and
sandstones, above the Wellington shales and below the Salt Plain measuress
The word sandshtoness as applied to this formation, is iﬁt,ended to. imply, not that
1ts rocks consist mainiy of sandstones throughout their thicknesg, but that the
fr;aquen'h low ledges of rock which accentuate the formition are vof sandstonee
Much of the latter is of the sort q_ua:'m:ied. at Harper<w=s reddish-brown or roan-
colored sandstons, somestimes mottled and streaked, soft enough 1o be easily
quarried and c‘fressed. but becoming harder by seasoning, and constituting an
excellent dlmension sione. Ll\s this dbone first became well known as a building )
material from its use at Harper, and as the outecrops of the formation which ineludes
1t oceupy a large portion of Harper ycountya‘the name Harper seems doubly
appropriate for the :E‘cnr"n:aa:l;iox;"0 Speaking of the dist;'ibu‘bion of the feormations
he says: UAs one travels westWa.rc; from Wellirigtons the red shales and sand;;tones
of the Harper outcrop are first met with near Milan, They oceur thence w.estwa:rd

t0 the vicinity of Sharone but in their wesltern extent are seen only in the lowsr

o
parts of the county*, Cragin gave the thiclmess of the Harper as about 650 feet,

using,as a basls for his @’stimate,%raébidw of & well drilled at Anthm@ and-

OE-susiaoe-MoUsSuremelise . -

«




The equivalent of the Harper sandstons in Oklahoma has been divided into

three formatlons and two of them into two members gach, This classification by

Auring Officers and Gould, showing its relation to bhe Kansas nomanclature;is

given in the preceding section of this bulletine The authors of the above

P

"“i‘/ Auring e Les OffTicer. H, G‘us and Goulds Cy Nes Subddvishon of 'fvh? Enid
,@bmatiom. Angwetewn, Aszp$ Petroleum Geologlstss Bulles VOl, 10y n0e 8s ppe

7868799, 1926, *

cited paper did not agree a.j.s to the }Limits of their subéiv:isi‘onsa They wrotey
"As stated a’boveg 4% iz probable thet the Chi’t;kasha ineludes the greater parxt of
Cragin's Flowerpot s';h.a,les, end probably also his Cedar Hills sandstone and Salt
Plain? Measures. Upon this points howevers the authors are not in agreement.

. This being true, 1%t 1s not now possible to draw a definite line between the' Iancan
and. the Chickasha in northern Oklahoma, Some geologists would include both the
Salt Pla:in and the Cedar Hills W?'ﬁh the upper part of the Duncan,”

Many gedlogists who atiended the field conference at which the Red"DBeds
were studied have worked in the area of outcrop of the Harper in Xansas,
Some of them expresged the opinion that the formation eould be subdivided upon a
‘bagis of 1ithol.ogy; but there were differences of opinion ag to just where
divisions should be made and what,the dlclahqma, equivalents ‘of certain units in

the Kangas section,apes




Only the uppermost beds of the Harper se;ndstone are exposged in Barbef
County and no detailed study of the Formation was made farther eagt in its area
of outcrop. Recognizing the fact that the Harper might well bs subdivided but
lacking the m :lgfoma:tion necessary to properly limit the divisioise the
vmiter'/'f:ﬁ: designate ‘the lowest part of the Cimerron seriés asz the Harper
groupy deferving further subdivision in Kansas until iis stratigraphy within

neanin farper : :
the state is bebter known, This leaves the vesse 'Z:E‘ the term,the same as Tt 7‘;?/ vén

Z@,%“ié «grag:!.n. applind-edis

Y
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¢ Balt Plaini Moasures and the Csdar Hills Ssndstones. Although the

Salt Plain}l Heasures underiie the Cedar Hills sandstone, Cragin described the

#

and Tdemy pp. 20w24,

.
k

stratigraphic’ and geographic position of the former with respect o that of the

latter formations, His deseripilon of the Cedar Hills sandstone wills therefores

be glven firste
"The Salt Plain Measures are succeeded by a zone of rocks in which unevenly
hards in part massive concretionary, fine grained, bright-red sandstoness having

some resemblance to those of the Red Bluff terrane of the Kiger division, constitute

the leading feature. This may be seen a few nmiles northwest of Hazelbon, Kansas,

below the Neocene sands which there form the summit of the Codar f}ﬁlls,, From




this occurresncs the terrane takes its hamees It 1Is finely" displayed in the
canyon cub basal incline of the Gypsum hills, southwest of ledicine Lodges and
in the same southeast of Aetna. The bhright red sandstone in the low biuff north
of S;haron and that outeropping on the south fork of the Nimnesceh River west of
Kingman are provisionally referred to the Cedar Hills format‘iona

This formation has nowhere been measured, IFrom memorys it is roughly
guessed at 5'0 to 78 feet as seen in the basal incline of the Gypsum hills of the
Medicine Lodge River and the Salt Fork,

Only tho-se parits of Cragin's deserdption of the Salt Flain measures .
are quoted that bear divectly upon the character of the formation.

"Ooeupying an interval beitween the Farper and the Cedar Hills sande
stoness in southern Kansas and northern Oklahomas, is a zone of re;l shales (7 with
some sandstone;) in which saline impregna.ti:ons are commoils givfng rise to salt springs,
5alt creeks, salt or brackish wells and obher sal:i:}e waters within aund near the
area of their outerops and resuliting in a topography characterized by various
closely allied feabures termed sali-plains., salt-marshes, salt drawss saltwbars,
salt=licks, salines, etcss; in which the chloride of godium is often practically
pures bub sometimes associated with other salisssssds local saline impregnati,oﬁ

occur 10 some extent in most of the terranes of the Kansas-(OKlszhoms Peraian, £t is

possible that it may not always be easy to disgtinguish the limits of the Salt
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Plaind measures, but the salt zone which is here especially designated as the Salt

Plainj& measures is of considerdble extent and is that from which is derived the

3

OF fen

+ salt of the Salt Plain of ‘the Cimarron River (called afiter the Great Salt plain),

which is the saline usually referred o in the literaturs of this region when
the unqualified expressiony.'the Salt plain?, is employed,

The stratiggaphic‘positmon of this salt zone may be geen in Kansas on
the east slope of the Cedzr hills of Harper ¢ounty and on the south gide of the

belpw

toudds Fork, a few milgs batwssn Astnay Wher:e,, in each case, be’gi-l_ming immediately
balow the bi‘igh‘b red Ct;dar Hills sandstones, are the galiferous clay=shales
which are the source of the salt that é}t the one localilty glves character

and name to the m“’btle Salt ,@reek that traverses adjoining parts of Barber and
Harper countiess and at the other has given rise to one of the peculiar flatg, or
bageslevelss =0 freque;zj: in salt shale topographys and which are eviéle'antly
produced through the agency of the salt i'bse}fe Tittle Salt Creeks though
having 't;l}e highest source of its Sé,l:.t in & hor;!.zd:r.:x of saline Impregunations
immeaiaﬁ;el:zr below the base of 'bi:te Cedaé Hillg sandstones, apparently ecuts other
saline horizons at somewhat lower °1éva1s9 and its lower portion may intere

graduate with and be only arbitrarily separable from the upper of the Harper

gandstones,

|




At Pratt. salt deposits were encounteresd a few years since, in drilling,
without first passing through any thick body of gray shales like the Wellingtonj
and the relation of these tp not far distant oubcrops of the Cimarron geries and

1o sea level, indicates thabt shey belong to the upper, or Salt Plain, measures.

The following is a condensed record af the boring at Pratis
’ Thickness Depth

ar————————

Neocene marly sand. and Eravel wmsm— o cu—w=ie i s 82 89

Red sandstone and clay, with wveins of waler at intervalse.

(A vein of salt water was cased out at 150 feel) www—wsw B37 626
Shaless almost wholly red, more or less saline we—weeswewrwee 89 715
;tocks-sa.ltg with small adm:ixture 0f shale essewaiu pa— ] 30 i T45
Salty red and blue shale (mostly redj _...:,. s e w 13 758
Roclk=salts with small admixiure of ghale ewessoswwowdmadommees 22 780
Sha:ly salt gradually becoming red and blue shale weiwmswwwewe 20 800
Red shale With SOME DLUE BPOTS wmemamimmmm s i 50 850
Rock=zalty with small admix‘!;ufie of shale weewweeswwerde - 20 870
Daxk red shales DLUE MOBBLOM e mmsn woirmSimmm s sonsicsom i v 134 1004

This sec‘liion affords the only data here availagble with which to indiw
‘cate the thickness of the Salt Plain measures, giving for the wvertical ;:'a.nge
of the rockegalt 155 feets whichs with a*Tew Feet addsd For transitional sediments
a:'bove and below, probably a.pp‘rozdmates the thickness b;‘.‘ these measures as

developed at and near Bheir onterops in Kansass



_ The saline eprings on the upper part of Little Mule creeks in Barber
comtys Kansa.s, 1::1;;3 great salt spring at the head of Sali creek in Blaine countys
Oklahomas i‘rgn; the brine 9‘{‘ which several tons of tablewgalt are now made dailys
and which is sald to furfaish ib,_riﬁe snongh for the manufacture of 160 tons a days
and (with les'.-": confidence) the Salt plain of the Salt fork in Woods countys
Oklahoma (sometimes known as the Iittle Salt plain) are provisionally referred
to the 8Salt Plain measurese"

Cragin gives the thickness of 1:1'5.5 821t Plain measures in the area of outw
crop as ahout ‘1_55 fee:tm This figure ls the thickmess of the salt beds and the
interbedded :shales recorded :in his log of the well at Pratt, F:om the degeriptions
of "the material passed throughy- thére must be within that 155 feet o:I;‘ rocks 60 to
75 fest of salt that would be dissolved and carried away as surface waters reached
ite E'yen if the sali=bearing zone were consldered a gtratigraphic unit, its thicke
ness at the outcrop would surely be reduced by the thickness of the salt beds.

From O%Mgin's &i§cussion there appears o be no convincing evidence that
the salt In the Pratt well occuples the stratigraphic position of his Salt Plain
measurese The base of the lowest salt bed is only 134 feet zbove the hottom of

the well whichy judging from the log, did not go ‘meu.gh the Bed Bedse He must

have assuped either that the thitkness of the Barper sandstone diminishes f£rom 650

Nl



~ 9

feet at its area of outerop to 134 feet at Prati or that & great thickness of Red
Beds, perhaps as much as 500 ijee‘bg lies below the depth reached by the well,
Other wells drilled more recently in sonthern Pratt and nor’c:hem Barber countles
have penstrated salt beds amd also have gone through +he Red Bedse .The follow-

ing #able gives the oceurrence of salt in thess welle,

Location of well Depth to | Thigkpess | Thiclmess | Distance from
top of of red of salt bottom of salt teo
. Red Beds | section | ‘base. of Hed Beds
Setq 153 To 28 Sos R L4 w’e; 200 l9145 80 25
S8Co 30 To 30 Soj Re 14 We | 0 | 1,155 40 205
Secs 27+ Te 30 Sog Re 14 We 125 . 1314-0 25 355

-

The first of these three wells is only 10 or 12 miles from Pratt and the-
salt-bearing zone igy therafore, probably the same as the one recorded by Cragin
in the well at Pratts The simllarity of position of the salt in each of the wells

,' /a—., S ‘ —,. -
here listed indicates that it,is a‘single bodye The third well of the thyee 1is
near the avea of outcrop of the Rad Beds and enters them z short .distance above
the top of the Flowerpot shalee The thickness of the red sgction penetrated below
this known horlizon ¢ indicates that fcherfa is no appreciable thinning of the Harper
sandstone af that locatlione The second well 1z within the area of ouberop of the

Red Beds, The surface beds there are stratigraphically lower than the horizon

first raached in well number three, The Tecord of the second well indicates a

&an



thickening rather than a thinning of the Red Béd saétione
i 1
From the information that these well records glve the writer is led
to the conclusion that the =zalt zone encountered in the well at Pratt occurs
near the wmiddle of the Harper sandstone and not zhove it as was thought by

Cragine Gould has nobted that one of the salt plains in Oklahoma oceurs at this .

w-/ Goulds C¢ Mo, The Oklahoma Szlt Flains: Kansas Acad. € Sciemnse,  , Transe s
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Vole HE—“:‘@ De 182, 1801,

same general horizon. He wrotey concerning the saliwbegring measuress "Bui that
all or even a greater part of ‘thege measures are confined to a definite horizon
remains 1o be proven, In Ffact, it has been demonstrated that the largest sali

plain in Oklahomaw=the Salt Fork plain--is located near the middle of the Harper®.

Memy holes that penetrate the Bed Beds have bf:en drilled in Kensas si?ce
Cragin made his studies. The records of these wells indicate that Cragin probably
spoke better than he knew whex;. he said that "local saline impregnations occeur
to some extent in most of the teﬁanes of the Kansas-0klghoma Permian't, Sali
is distributed over such a great vertical range in tl}e Red Beds of south,e:&rl
Kansas that its occurrence seems hardly a sound basis for stratigraphic classie-

ficatione



Cragin pointed out in a later paper one of the difficulties of recogw

"'-/fsra.g:i.n.J Fo Wos Observations on the Gimarron Series: Ame=disaw,Geologist,

19 )
VOls #=55 NOe Do Pa 358, 18979

nizing the 1imits of his 5alt” Plaing measures on the basis of salt content for
1-19 wrote: "The saline character of the Harper is manifest west of the river
and of Dover by the frequent brackish and salt wells encnun’tered.; E‘i‘ms “the
difficulty of drawing a line between the Harper and the Salt ‘Plain is increased,
and -these shonld perhaps be considered as composing a single saliferous formation,
for whichy from lts being traversed by Kingfisher 8reek and having the town
of Kingfisher within its area. the nams of Kingfisher would be appropriate.”

The following table glves the aggregate thickness of salts its vertlcal

range, and its position within the Red Bedse as glven by the logs of a Fewwells

in lMeade and Clark counties, Kansas. These are typlcal of a large number of others

that have been drillled in Kansas and Oklahoma.

n4g



Location of well

2

Aggregate | Dlstance from Vertical | Distance from boittom
yhickness | top of Red Bed { range of | of lowest salt bed to
of sald to hipghest saltj salt beds base of Red Bedse
’ bed :

£0Co10y T30 Sos Re25 We 205 ft. f 310 860 - 370

SecCelTys T3l Soy RoR2 We 250 284 925 325

S6c.20e Te32 Soe Re21l We 225 270 1,055 305

Seto 9y ToB33 Boy Be26 Wo B4aso 457 945 255,

In these cases the middle onezhalf to bwo=thirds of the series is char

acterized by the presence of salt beds and the upper 250 to 300 feet of the salte

bearing zone contains from about one-half to néarly all {the sali present in the

section.
f

Loritapornsrts

L

Although the salt in the Pratt well is low in the red section,the chief

saltwbearing strata in theseries can hardly be as low as the position that

Oragin assigne to his Salt Flain measuress

The occurrence of a sali plain at any pariicular horizon within a séction

50 replete with salt beds would appear Ho depend more upon other cﬁ,’ition,s that

chancedito be favorable rather than upon thé presence of salt ab any one stratiw

graphlc position,

-

The fact that Cragin gave so few measured thicknesses in his desoriptions

of the Pormations makes the problem of f£ield recognition of his uiits difficult.

He states that he dld not measure the thickness of the Cedar Hills sandstones but '

T,

" from memory guessed it to be 50 to 75 feet thick, Guided by these figures and

an
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B
the d.es_criptions of the lithology of the Salt Plains mea.sure_sw and of the Cedar

Hills sandstone the writer endeaﬁi}ored. to identify the contact hetween thewme
formations, as Cragin intended it to be, at Cedar Hillss the itype locality of

the sa.ndstone_.a' Underlying the Tertiary sand and gravel which caps the hills is

a great thickness of alternating sandstone and shalfbedsa The gection is

makked by the heavy masslve character of many of the sandstoxﬁeds. They form
precipitous .'Ledg;es and bluffe from 10 to 30 feeb in heighte Sandstone strata of ithis
type_are present down through a s'i:ra.‘tigraphic range of approximately 250 fegte

At no point in thﬁ:s section is there a change of lithology to give "a zone of red
shales (7 wi‘!':h some sandsione)" of éufficient prominence or thickness {o correse
pond to Craginfs description of tfrle Salt Plains measures., The upper parts of

the valleys contain valley-fillings that giveg them flai gently m floors.

The upper ends of Hhe :;_’:I.llings are about 60 feet below the be-;.se of the Tertiary
formation, Cragin may possibly have mistaken the thinly bedded valley-filling

Lolisnedt.

for Permian shale and sbhe flat botiom to be a salt flat,

\r

The difficulty of identifying the Salt Plain measures and the question

as to whether the term as a formation name- should be perpetuated have long been

—

recognirzed. . Prossery in discussing the geologic sectlon from Medicine Lodge

_/ Prossersy b¢ So» The Upper Permian: Kansas Geol, Surveys vole. IILy pe 869 18é:z°

prany
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River to the top of the Gypsum Hillss wrode: #The soft red sandstbones belcm;
these shales, forming the upper pa:t"l': of No. 4, belong in the Cedar Hills sandstone
of Cragin, while the bage of the bluffs near the river is probably in the
division that hé deérms the Salt Plain Measures, though there is hardly ‘all:)?‘ line
of sepdration 1:;6'_{;%%3115&11%tqu:oi{divi?in;:rg?& (ET.'o correslac;nd with the deseription.

of 'the section that he 5ga.ves Noe 4 .in the guotation should be Nos 1)e

Gould wrote "Stratigraphically, the Salt Plain is the most unsatisfactory

-~/ Goulds C¢ N.s The Oklahoma Salt Plains: Kansas Scade .Sci-ag-aa.,\) Transes Vole
|7
I¥TT pe 182, 160Le

JrT—

formation in the Kansas«0Oklahoma, Red Beds. Indeed, it is gtill an open quesiion
whether it would noi be w::'..sé to either aggign it %o subformation rank under the
Harper or. drop it altbgether from the nomehclature of the series.!

Inagmuch as studies of the cecnrrence of salt in the Red Beds a?d;. of ‘
the lithology of the rocks at the outcrop have falled to as‘ta.'bl,ish the Balt
Plain meas‘ures as a stratlgraphic unit, there appears to be no reason for re-
taining theq'te;rm in the nomenclature of the Cimarren seriege. This opinion is
shared by practically all who are familiar with the stratigraphy of*‘!:.he Kansas—
Cklahoma Red Bedss The term "Salt Plain.,Measur%{ will, therefore, b;a dr;ppea.e

W
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Hig study of the Permian in COklahoms led CK@‘IJ +o make the following

~/ Cragin, Fe Weo Observaliocns on the Cimarron Serdes: Ameridean.Geologist,

Vole lgf Pe 3553_ 18970

statement concerning the Cedar Hills sandstone: "The Cedar Hills sandstone of

my Kensas Permian section has not been satisfactorily identified in central

+

Oklshomas and it is doubiful whether.'," it'is possible to distingwish there the

lower or theoreﬁiZElg.&ir Cedar Hillss part of the bads between the 8alt Plain

R,
Ty
2

and the Cg.Ve Creeky from the lower part of the Flowerw-pot shales, wl}ich, howeyer,
in Oklahoma as in Kansas differ sémegwha‘.t from their mors specié.lized“upper parie

The Cedar Hills sandstone ig now recognized in northern Oklahoma and has
beeti traced southeast from its oﬁtcrop in Kensas to a poini a few miles beyond
Okeene in northeastern Blaine County, Oklah?maj, Throughout most of its extent
the change from the Cedar Hills sandstone to the Flower-pol shale is marked

Where

not only by a change in lithology but aléo in physiography. %hen the land haz
been subjected to a great amount of erosion the fop of +the Cedar Hills char=

~acgeristlcally forms a iterrace or a dissected plain above which rise the slopes

of the Flower-pot shales.

oR



The lithologles of ‘the partg of the section that Cragin called the Salt

Plain measgures and the pari that le called the Codar M 1ls sendstone are so
HJ‘

~

£

similaxr t%a:t for southern Kahsas the writer proposes to retain the name
-

"Cedar HFllls sandstone and redefine the term %o include all the beds zbove the

Harper to the top of the Cedar Hills safﬁdstone, as Cragin defined it.

4 . N
Flowsrepot, Shales. Oragin took the name for this formation from a hill

—/ Braging Fe Wes the Permian Bystem-in Karisas: Colorado College-Studies,
A3 ! - B
Mo 65 Dp. 24-27, 1896,

o "
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that has been ‘earved from the shale by erogion-and is locally known as Flower-

A

(Fipe )
pot mou.uz A The following q_ﬁotations are from his degcription of the lithology

v

and the topographic expression of the formation.
. .

C ey

¢ UThese, fgxé_ the fost ,pazft, are highly gypsiferous. claysese.Light-red,

4

bl »
A ¥ a

dark- rezd, Plulsh-reds P_inlc, greenish-white, bluilsh-white and gray, mixed in
confusion with 5?6. in the ascendancy, gjﬂ."w're much of the outdrop of ti;is Lerrans
a variegated aspect; on e;.s viepx;ed at some distance, a hue approaching the late,
fa.shiénablé colw‘?r kiiown as 'éz;ush'ed strawberry's The surface is often strewn

with fragments of white, pink, red or water-clear satinwspar flecked with green

or red clay and is sometimes also set off with sparkling orystals of seleniteses

L
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"As seen-in canyon walls or other vertlical exposures, the sabtinwspar
forms a network with irregular: rhomboidal meshese It llese in fact, in a
trestle~work of warped pla'l;es trave::sing the clay in all directions, but chiefly”
in oblique pogitions ';endingt toward horizontal. The clay is thus inclogeds some-
times between foriuous subhorizonial and su'bpairallel seansy somebimes in spacious
sublenzitoid compartments subject to partition in various directions by inter-
secting veins. The seams vary from mere paper-seams bo plates several inches
in thickness. m

A noticea]ile and picturesque feature of the Flowerw-pot clays is the
manner in which thelr outerops are carved by ‘the elements. They are, in fact, a
theater of rapid erosion, and many welrd spectacleé present themselves in their
relief=-forms. In locallitles where their protec'l:.i've covaring of Medicine Lodge
gypsum has been removed by erosions as for example, near the head of Little

Mile creek and in the dilstrici between Eldred and Aetna, They are frequently cut

into rather steeply sloped faces having that pecullar pattern of sculpture that

a
I3

1s best designated as gone-and-gully erosion, consisting of alternate cones (more
strictly semi-cones) and rain-pullies. The cones are somstimes arz{}ﬁ)ged in a

close and remarkably wiiform palisade-like serdes on the face of a rempart-like

AT
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or amphitheater~like bluff, and in such insbances are calculated to arrest the

i
attention even of those most Indifferent to natural plieriomena, Such a pallsade

-

. of cones may conveniently be called a conaril_g_;g_.,,.lts mineralesurcharged character

renders its occasional smoother tracts littles less barren thah the ruggeder
portionsy so that the Flower-pot lands are generally wasie landsees

tThe thickness of the Flower~pot shales on the Salt fork, southeast of Aetna,

is in the neighborhood of 150 feet,”

Cave Oreek Formation. Cragin defined the Cave Creek formation as follows:

tAbove the Flower~pot marls is an im?ortqnt gypsum bearing formatiori? bconsisting
usually of ;ai:ther & single stratum of massive gypsum or two such strata separated
by an interval of red clayw-shale, It may be called the Cave Creek gypsumss Or
formation, because well displayed in its fuller deveslopmen’!‘, on Cave Gree]:;,

in Comenche County, Kansas....The lower gypsum -horizon (below named and described
as the Medicine Lodge) is the heavier and persists throughout the present known
extent of the formation; while the uppers or Shimer (so named after the Lownship

through which Cave Creek.flows), is less constantly developed as a distinct
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bed of magsive gypsum, not appearing at all on the valley of the Medicine Lodge

rivery, so far as observed. . . .

"AL ‘the only locality at which it has heen measgured, Vizey O CAVe
Créek at thé Comenche cave, the formation has a Thicimess of nob less than 50
feety of which the Medi;:;i.ne Iodge gypsum occuples a thiclness of 25 to BO feet,
the Shimer gypsum about af third ag much, and the interval of red clay, the
Jenking clay (named after 'I;he former Jenkins postoffice, near Cave creek)s 7 to

10 feet.

"The Medicine Lodge Gypsum. While the Shimer gypsum and the Jenkins clay

réquire merely brief notice here, the former resembling the iedicine I:odge
gypsum and the latter the commoner gypsiferous red clay:-sha&es of the Salt Fork
division, the Medicine Lodge gypsum calls for -a- special des;miption, on account
4 .

of its stratigraphic lmportance and its more than ordinarily interesting ganeral
cha,ract?r." Craginm descﬁbe”/in glowing terms the scenic effect of
the red hills capped by the white gypsum. Describing the occurrence of the
gypsum in the hills southwest of Medicine Iodgé, he saa;'s:' 1As seen in theix:
eagtern horder about six miles southwest of Medicine lodges the foundatlons

of the Gypsum hills are lald in Cedar Hills sandstone, their walls are reareéd

in the variegated sedimemts of The Flower=-pot shales, and ‘they haves as cdping,

[ ix]



"

a massive bed of 'gypsum to which ihe stratigraphic nems, lMedicine Iodge gypsum,
is here giveny in double allusion to its overlooking the valley of the Medicine
Lodge 'rivler for so many miles and to %ts prominent position opposite the plcturesgue
countysseat of Medicine Lodge, in which was esbablished the first mill to make
large commerclal use of this gypsum,"

Cragin continudd the discussion of the Medicine Iodge gypsum by tracing
its general line of outcrop in southern Kansas and the adjacent part of l_)klahoma.s
" eiting points along Cimarron River in Woods and Blaine counties, Oklahoma, at which
the bed i eXposed.

He described 1ts lithology as follows: ¢In minor paritss the Nedicine
Lodge gypéum is nearly pure white; in others it is suffused with leaden gray or
dusky=-brownish shades; I_uos:i: commonly it is greyish-whites, motitled with feebly
defﬁnéd dark spo'ts-f. The latier are generally the expression of a tendency that
existed in the gypsum, under the original conditions of precipitation to form
crystalss as &s shown by the occurrence of the spots in every gradation from
ill~defined .spot-like segr;aga'bions to well formed crystals of gélenite,
Some of the crystals are of t]r.'ie Commor. rhom'bcgidal patternss others are of 'th‘e
stellar typeseeeThe uneven color and more or less saccharoidal texture of the

Medicine Lodge gypsum give,its freshly exposed surfaces, as seen in the quarries

A
ag



of Barber Gounty, an aspect not unlike that of marhble, and the resemblance to
marble is further increased by the fact that the gypsum takes a fine polish.”
After describing the effects produced by solution of the gypsum,
Cragin ended his discussion of the formation with the following paragraph that
indicates he appreclates the magnitude of the gypsum -deposit of which he was
degeribing a parte.
"Some local use has been made of the Medicine Lodge gypsum almost
since the fomnding of the towns of Medicine Lodge and Sun City; but within the
last few years two mills have been built for the manufacture of plaster from it’
on a commercial scale, and thig is doubtless bul the beginning of a vast industry
that will ultimately be 'b‘t;il'b up in this great gypsumebelit in southern Kansas,
Oklahoma and Texass a belt which is far greater than the discontinuous one of the
Geuda, and ige ;ind‘e‘e'd,. one of the greatest ‘gypsum deposits in the world.!

In 1897 Cragin deseribed the Cawve Creek Formation as he had seen 1Lt on a

o Cragin, E. VWes Observatlons on the Cimarron Serles: Amowrdesm,Goologlst,

Tole 19, PDe 356w3n8,

trip across Oklahoma and part of Texas. In this paper he pointed out the fact
that the Shimer gypsum bed was not merely of local development bul was almost

coextensive with the Medicine Lodge. He described the ouberops of the Cave Cresk

aa



.~ 22

along Cimarron and Canadian rivers in Oklahoma and gave the thickness

of the formation at the head of Salt creek in Blaine county as 70 or

.

80 feet. OFf this total he gives-theJthickness of the Medicine Lodge
gypsum as 18 to 24 feet, the Shimer gypsum-as 15 to 18 feet, and the

Jenkins clay as nearly equal to the sum of the two gypsums. Brom the

Ed
=

location given for the ocuterop of the formation om across weshtern

Oklehoma into Texas, Cragin appears to have mistaken, in some loecalities,

gypsum beds higﬁar in the seotion for thQHQave Croek bedse.

Gould applied the name"Blaine division" 4o this gypsum-bearing

/

- Gould, C. N.y General geology of Oklahoma: Oklahoma Dept. of

Geol, and Nat, History, 2d Bien. Rept., p. 47, 1902,

formation, He wrote: "The characteristic which justifies its recog-
nition as a division is the aburdance of gypsum contained in it and

its extent and limits are defined accordingly". In part of the area

of outcerop of his Blaine division it consists of three instesd o% the two
beds of gypsum that comprise the Cave :;aek. The lowest one of these

he thought to be lower then the lMedioine Lodge jypsum of Kansas, but they
have since been shomeo be the same bed., These conditions appear to have

been his reason for introduecing a new name for the gypsum-bearing stratsa.

Inasmuch as the gypsum beds in Oklahome were known to be the southern
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continuation of those that Cragin had studied and named in Kansas,

it eppears that to have added snother member to the Cave Creek would

have adequately named the various beds and alsoc would have avoided

jhe duplication of names for the formation.
. .

-

Although the name Cave Creek has priority over Blaine, the latter
term has been used in Oklshome and because of the greet amount of geo~
logie work domne 'b"y' the 0il companies the term has become bebtter known

than is Cave Creek. For this resson the writer has adopted the name

‘2 Dog Creek. ghale and Whitehorse sandstone are, in ascending o_:c"der, the

‘Vfﬁ‘j k?'ﬁ@gg_'ﬁ‘*; e gfbrmations of. Cragin's K-I.ger Division and are the only ones of the

el _":_.,,;oiﬁ AL W s
A 3 ‘?Z:F Ve R
K 4 - Ve Fe Wey The Permian Syg,tem-in Kansas: colora.do Coliege “Studies; 1r01. s
4 tL ¥ ¥ w A kahe l’mr - “h *
* v‘l& !
* 1)
kY = - wy -
'}} % . ‘ Lt ) N
A | Ak hre exposed in Barber dounty. In his origina.l description of the
; -_‘“’;' \ :fhales Cragin wrote:?. "The lowest menmber, or Dog Creek terranye, of the
, e A 4 ' ‘:q . [ . ¢ 0 .
v "E . & “. . .
ss of some thirty feet;*or locally of a less or greater thickness, of
S e
- - .i;q.aceous shalesy with laminae of gypsuwm in the.basal part and one
v 7y
r{‘{’: ‘i*},ﬂ ' e e
- ’ _umevenly lithified dolomite in the upper. The color of these
P
) }k'ﬁ'— -’i:f:f/‘ “\\& .
“ohdeh prevalls in most of the terranes of the Selt Fork

*;;‘?n that of the Kiger terranes a.'bo'gs/the Dog Cresk, The

Teqray $0 darKe-graya and clay-impresmated portions may ai
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pariake of the red color of ‘l':he including shalese. In lithologleal character, it
varies from solid ztone which serves a fair purpose as a bullding-stone for the
rougher usess, to that which is so con‘bamina.t;d with cla;;r as t0 be soft and worth=
lesse It is often celluiar or cancellated.

"The thicimess and stratigraephic relations of the Dog Creek formation are
well displayed south of Iake éity on Dog creek, from which the formation is
namedees”

In his later paper Cragin changed his descripition of the formation, as follows:

|—/ Cragin, Fe Wes Cbzervations on the Cimarron ﬁeriesc Amextoam.Geologisty vole

195 De 3589 1897

#The Dog Greek‘ foz'mati:on persists and :E‘indg greater emphasis in Ol;la.homa, 'bei:ng more
positive there in its character than in Ka.nsa,s,’ and thicker and more complex than
the Ca:vgéreek. In central Oklahoms it is a great dolomite formathoniyees” He
suggests that "Stony Hills" would be a ‘be’ct‘er nane for"l;he formation than "Dog
Creek" because of iis dev;lopment in the Stony Hills east of Watonga, Oklahoma.

Gould stated, however, that the dolomite beds in the Stony Hills ave in his Blaine

P o L3 -

"‘J Gonld, ¢, Nes Geology amd /h{a:{‘,er }{esources of Oklahoma: U, Se¢ Gool, Surveys

~

WatersSupply Paper 148, ppe 54=55, 1905.

formation amd not in the Dog Creek, The latier formation is fthicker in Oklahoma.ﬂ;w?
147 Kansas,

an
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However, there is a great difference in the values given for its thickness by various

writerse Gould stated that near Quinlan, in eastern Voodward County, the thicke

wt/ Idems ppe 54=55.

ness, as indicated by aneroid readingss is 225 feet and that readings of 1850 and A75

feet were obitained in a number of localities. In a later paper Gould added the

vy Goulds Ce Nesy & New ,eia,ssifica.tion of the Permlan Red Beds of $outhwestern

Qlklzhomas: Amste Assoc. FPetroleun Geologisis, Bulles TOls 85 N0e 3¢ De 334, 1924,

‘ Pollowing statement regarding the thickness of the Dog Creek: 7m84ill farther south’

in Blaine and adjoining counties its entire thickness cammot be measured at any one

.

place, but it is believed to be still thickey, possibly 400 or 500 feet.” Becker

—~/ Becker, Clyde ly; Oi1l and )Zé.s in Oxlahoma, Caddo and G-ra.dy/épuntieﬁ: Oklahoma
Geole Survey, Bull.sssk 40, vole IIs ppe 105-118s 1930. (Originally published as

Bull, 40=I, 1927).

reported 90 o 115 feet of Dog Creek in Grady /dounty and gave 125~150 feet as the

conbined thickness of the Dog Creek and Rlaine formatioms in gaddcyzﬁm’sy. Freie

vy

Treif, Ae Jeoy Sedimentation in the Anadarko Basin: Oklahoma Geols. Surveyy Bull.

4.-83 De 543 19300

stated: "The logs of wells in Kiowa ®ounty give the Dog Creek a thickness of about

400 feet"s Bvans described the thickness throughout Harper and northexrn Woodward



=-_-j BEvanses s Nogl, Stratigraphy of Permian -@eés of Rortlwestern Oklalhioma: Ames,

Assoce Petroleum Geologlstss Bulles VOle 155 N0e 44 Ppe 412w4l4, 1931,

counties as approximately 50 feet and from there‘ gouwthward ag grddually increase—

ing to about 175 feet fu the Anadarko basine The chari by Griley, Figs 9 shows

+ a variation in thickness comparable to thagg'f'.gen by Evans.

Differences of opinion as to just what should be congidered ‘the top of the
formation are probably ths reason for the wide rahge_ of values given for the thicke

Nesse Gould conzidered the Verden Channel sandsione as part of the upper Dog

o~ Goulds Ce Noy A Wow flassification of the Permian of Fouthwestern Oklahoma

Bod Beds: Amess, Assoc. Petroleum Geologisis, Bulles VOle 8y noe III, pe 335» 1924,

Creek, whereas, that sandstone has since been classified as part of the overlying

Whitehorse. The values given by Evans and Griley are%t"or the thickness of the Dog

i

Creek as 1t 1s now recognizsd in northwestern Oklahoma, Farither southwest the fore

m;rhion becomes more like the underlying Blalne and they are clasged as one fore

-t

mection in Texas by ILloyd and Thompson.

-y

Lloydy As M,, and Thompsons We Cege Correlation of Permian utcrops on

Baanl: 5
/h/as‘i‘.ern /S:{d.e of VWest Texas Basin: Ams», Assoc. Petroleum Geclogists:;\ vole 13,

Nbe Bs Da 950, 1929,

. i,
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Whitehorse Sandstone. Cragin described this formation under the name Red

"Bluff Beds as follows: "This formation congisis of some 175 or 200 feet of light=-

[ron— L —

—y Cragins Fe Wos The Permian /gys%em in Kansas: Colorado College Studies, vole 6y

PPe 40=44,

[ra——

red sandstones and shales...Viewdd as a whole, it is very irregularly stratified,
L X 2
"The Red Bluff beds exhibilt the most initense coloration of any of the rocks

of the Cimarron series, being approached in this respeci only by the Cedar Hills

sandstones.s«The sandstones of the Red BLUff are generally ioo friable for buildinge
stone; but in some instances selected porticns have proved hard encugh for such use
and Tairly durable,

Ly ma;‘lced. cheracteristic of most of these sandstones is their unmusually /

fine texturcees

"The Red Bluff  beds, once uncoveredy jield rapidly to subareal erosion and
their outerops genera.l]:y show a S:*ugged., canyon-cut relief ;vhich. in connection
with their bright-red color and their frequent setiing-off with dark green cedars,
makes some of thelr 1andscapeg exceedingly pleturesque. The sandstones are
frequently -trimmed off by stream erosion in a }Ol:lg’ s'braigh't,_ veriical wall

-

that resembles the face of a qUATTYqae

Qan



#0n the Medicine Lodge rivery the Red Bluff beds const:i.tu'beu the highest
surviving formation of the Cimarron series and occur as far west as Belvidere.
At the latter place, hey EE.I'B -unconforma‘bly overlald by the Cheyenng sandstone,
only the lou‘ver‘pa.r*_t, Ja.bou't, 100 feét. of their thicknesg being represented.!
The Whi‘l;?zorse sandstone, like meny of the other formations in the Cimarron

series, thickens southward into the Anadarko Basin, Bawyer gave 490 feet as the

L~ -y Sawyer, Boger Wes 011 and fas in Oklahoma, Kiowa and "«?ashi't:%ountie_s: Okla.

e

TG 0ls Survey,y Bull, 40, vole. II; s 317, 3930,

thicknesg of the formation in Gradyycgunty, Oklahoma, In addition 4o Increasing in
thickness the character of the formation changes to the south, so much so that it
has been subdivided into membherse Two of these, the Marlow and the Bush Springs

members, were named by sa.wyex} and Evans added a third by alassing the Cloud Chigs

1—/Idem.

H/ Ove cite

A

as a member of the Whitehorse sandstone.

Al



. DETAILED STRATIGRAPHY

Subdi¥igions oF a roei series and conbacts between Tformations

3

bagsed upon differences of lithology may wvary in stratigraphie

position or even become invalid from one locality to another

because of lithologic changes. Most of the great mass of Permian

Red Beds are composed of a limiteg numbeyr of. lithologic types; of these
the fine~grained red sandstones and red to red=brown shales are by far

the most abundant. Repeated vertical end latersl alternations and

gradatkons between such similar rock types make this ssries éxtramely

diffioult to satisfactorily subdivigde,
P B,

THe writer realizes that some of the formations as dorined dfd
deseribed in this paper may not apply to other areas, but he believes
that they poritzay the stratigraphjcof the Red Beds of Barber county,

Kansas, and in gemneral correspond to units that are traceable south

into Oklshoma. :
Histograms of spvé;alfsandstoﬁé beds are shown in figure -

These particular sandstones were “choszen because they arehore nearly

+ ”

free from shale than most of the beds and are believed to represent the xpux

purer sandstone streta. . In order to avold crushing the sand grains,

the samples were prepareﬁ for screening by griﬁding them in a mortar,

_—
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using a rubber pestle, The results show all the samples tested to
be very fine-grained; four of them might well be classed as silt=
stones since most of the material passed the 1/&6 mm, screen,

Freie has made mechanieal analyses of many samples of the Red Beds

_/

Freiey A. J., Sedimentation in the Anadarko Basin: Okla. Geols

Survey, Bull, 48, 1930,

of Oklahoma, His results show the entire series to be very fine-

grained. e
Partial chemical analyses giving the silica, alumina, and iron

oxide in several'samples*of shale and sandstone, made in the chemiecal

laboratories of the University of Kansas, along with values given by

Clarke and Washington for the average composition of sedimentary rooks

7/

Clarke, Frank Wigglesworth, and Washington, Henry Stephens, The

4

composition of the earth's crust: U., S Geol. Survey, Prof. Paper 127,

)

Pe 29, 1924,

NI e —— S ¥ = 2 =
are /shoma—in=figure » he samples analyzed are as nearly pure shale

and sendstone as oou;d be determined from hand specimess. The quantity
of iron oxide in all samples is high, as would be expedted in red beds.

The light-colored sandstones contain considerably less iron oxide than

the red ones. This difference, even within a singie bed, is well illustra



£ 5 | e] 1 [ &8 [ o
Sio2 ‘56.85 76.35 '86.84 65,%?_ 75,80 | 51.81| 61.68 58,11 | 78.¢
Alzo3 7e27 5496 5,80 12,55 11,51 17,82 7616 15,40 4,7
Fey0 1,29 3,83 6,03 843 5669 8425 1310 4502 1,0
1. White ripple-marked sandstone from Dog Creek shale, 28 feet above
base of formation. * .
i 2. White sandstone 75 feet bélow top of Cedar Hills sandstone.
3o Réd phase of same sandstone'as number 2.
4. Red shale 49 feot below top of Cedar Hills sandsbone,
5., Brightered friable sandstone from 20afeet below top of Cedar
Hills sandstone, . )
6. Reddish-brown shale 105 féet above base of Flower Pot shale.
7. Gray and red mottlead gypsiferoustégndstone 120 feet ;bove base
of Flower Pot shale. ”
8. Average shale |
9. Average sandstone,

Paper

'Numbérs 8 and 9 are values given in U, S, Geol. Survey, Prof,.

127,

1nt



ted i les 2 and 3. L g/
ed in samples an <<flz¢¢&w4y ?Z

The average of the four sandstone beds analyzed gives 70,22 percent
Si0p and 7,95 percent Alp0ze. Both in texture and composition the sand-
stone of the Red Beds are more shale-like in character than is the a?er-
age sandstone, Hence the repeated alternation of these beds which we
call sandstones and shales in the Red Beds probably represent smaller
variations of depositing conditio#s than are indicated by changes from
sandstones to shales that are less similar in character. The terraces
formed by differentisl erosion of the Cimarron beds occur on the sandstoneg
but their greater resgsistance is in many cases caused by gypsum that has

* - Rl

been carried in by subsurface water and has cemented the sand grains,
valher
otirer than because of a marked difference in the grain size or other ori-
ginal lithologic character of the wvarious beds.

Profile sections gifing the detailed lithology of the Red Beds
in the county are shown in figure o The figure is not drawn to
scale ho¥izonta11y and hence does not show the extent of the terraces

developed on the resistant sandstone beds, but the bluff-like faces of the

magsive beds are clearly visible,

1 A1



Harper Group. Only the upper part of the Harper group occurs at
the surface as far west as Barber county. In the southeastern part of
the county, where these rocks would otherwise be exposed, the surface

ig covered by the Gerlane formation. Exposures of the Harper occur

here and there, where small hills were not completely covered by the

’

Gerlane and along some of the valleys where the latter formation has
been removed by erosion. Few of the oubcrops extend very far either

laterally or vertically. One of the best exposures of the formation in

the area is in a railroad cut about a mile east of Hazelton. The rocks

are thin-bedded, darkeredf sandy shale or shaly sandstone and contain
no massive resistant beds. The upper .part of the Harper is.heavily
charged with-mineral salts, mos?ly g&psum, some of which appears to
have been herived from leaching of ov;rlying rocks,

- A well arilied'in the SW. % of sec, 11, T, 32 s.; R, 10 W, pene= =~
trateé 745 feet of red strata, of which the upper 40 or 45 feet is Cedar

Hills sendstone heﬁce the Harper at this location is approximately

700 feet thick.
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Cedar Hills Sandstone. The Cedar Hills saendstone outcrops in a

-

“

broad north-south belt across the east-central part of Barber countye.

The lower 150 to 200 feet of the hills bordeking the valley of

Medicine Lodge riv¥er in the central part of the county are carved

from the Cedar Hills. The lower part of the formation is covered through-

x

out most of its extent by the Gerlane formation, In the eastern part

-

of the county inliers of Cedar Hills sandstone project through and rise
above the Gerlane beds. The contact of the Harper and the Cedar Hills

is, therefore, exposed at only a few flaoes. This contact is placed

-
.

by theiwiﬁter at the bottoﬁ,of what aﬁpéars to be the lowest of a series
of massive resist;nt beds of sandstone. Such sandstones are e éonspicuous
featur; of the Cedar Hills outcrops, but comparable beds are not present
in the upper part of the Fafper exposed in western Harper county. The
differenceiin the litholog&‘gf the two formations is reflected in the
topographyj the loeal relief is slight in the Harper area because of

its uniform resistance to erosion, whereas the inequality of resistance
N . .
3 \ ,

of the various beds causes the area of outerop of the Cedar Hills sand-

‘stone to be hilly,

L



The formation consists of about 240 feet of alternating beds of
saﬂdstone end of shales The shale beds are much less resistant to
erosion, and form slopes between the main ledges of sandstone. The
slopes are characteristically brokén every few feét by minqr ledges
developed on thin sandstone beds. In many cases the shale is séripped
off the sﬁrface of a sandstone bed over considerable area. The manner
in which various beds of the Cedar Hills sandstone erode may be seen
in figure 11, . el

The sandstone beds of the formation vary in color from light to
medium re@, and most of then ;re asbundantly speckled and mottled with
greenish o;!bluish-white. In places there are laminae and thin beds
of the light sand. Some of these beds, especially one at the top of
the formation, are persisteﬁt enough to be of value in s+tratigraphic
work. The shales are darker in color than the sandstones and.vgrf
from dark-;ed to purpli?h-red or reddishubroﬁn. ‘The light-colored "
markiﬂgs in the shales are light-green to bluishggreen and in general
follow the bedding. The shales are not speckled as are the sandstones.
The light color in botﬁ sandstone and shale is believed to be largely

secondary, produced by reducing the iron from the ferric to the ferrous

»,
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