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GEOLOGY OF BARBER COUNTY, KANSAS 
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Introduction 

For several years the Kansas Geologica.l 

~ 
paring~ap~ and reports to give information concerning the ge.ology 

and natural resources of the state. The maps of the areas thus studied 

also fornfv'lits in the new geologic map of 
~-~ 

KansaP now btt~g ~ompiled. 

The state geologist chose Barber 6ounty as one of the areas to be mapped 

in -1929. The results of' that work form the basis of th'i11 report. 

Barber county holds a position of' unusual geologic interest~ 

~ . ~--
'111:ithin its boundaries areYthe type exposures of several oi tlte Permian 

Red Bed formations and outcrops of' the limited Kansas Comanchean strata. 

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

cipal mineral resources of' economic imp·ortance. 

The present 

lithology of' the 

»eport gives in especial detail the stratigraphy and 

F 
l·) 'I. r, 

Red Beds outcropping in the county,,;;-- jhe writer 

believes that such information will be of' much interest to geologists 

working in areas where these formations or their equivalents are-~~ 
a dd;_• 11 I , ' p 

y 

posed. ~ field study seemed desirable also because the geologic 

wol"k that has been done during the last few years upon the Permian Red 

\, 



Beds of Kansas and Oklahoma has shown that some of the formation names 

J 
given by Cragin to the rooks exposed in Barber tind Harper counties 

should be redefined or abandoned. M;any of the descriptions that he 

gave are indefinite regarding the thicknesses and the upper and lower 

_/ Cragin, F. w., The Permian system in Kansas: Colo. College 

Studies, vol. s, pp. 1a, 20, 23, 24, 1896. 

limits of the formations. In many cases he did not define the con• 

tacts between successive units and he left no maps to give the areal 

distribution of the formations as he named them. His work has i-g 

served long and well to give the general character of the rocks but 

the geologic practice of today demands that formational dividing lines 

be drawn more sharply. 

~ Cragin gave the name "Harper sandstone" to the lower several • 

hundred feet of the Red Beds of Kansas. No essential change is made 

in the usage of the term, although the final 11 s" is not used in recent 

literature. Only the upper part of the Harper sandstone is exposed in 

Barber Bounty and the writer did little work in the area in which the 

lower part of the formation crops out. Several oil company geolo~ists 

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



. 

that the Harper sandstone should be subdivided because or variation 

in the lithologic oha.r·a.cter of the rooks. This subdivision may be 

desirable inasmuch as the various phases are repor·ted to be traoeabl·e 

many miles south into Oklahoma. 

The ter_m "Salt Plain/ measures" 
. (?) . 

ie abandoned as a geologic for-
1/ t J . ' ,.- , __ .__ 

mation namef,~ '!!he areas 'thA . • ~ described as being underlain by 

this formation appear to be 
~..,;,£,_ 

topographic flats ;th.at a.re local in #extent 

and a.re not developed at a particular stratigraphic horizon. 

The Cedar Hills sandstone, as here used, has a thioknese of about 

a250 feet instead of 50 to 75 feet as estimated by Cragin. 

Cragin' s term leave Creek'[ is replaced by the name /Bla.inP",..,, 

~· 
because of the more general usage of the latte~ only other change 

in 
in stratigraphic nomenclature from that 6mployed/previous Kansas Geo-

_I 
logical Survey publioatione is the addition of the name Gerlane formation 

_/ Na.me available according to records of Committee on Geologic 

Na.mes, u. s. Geological Sur~ey. 

for certain Quaternary deposits in the area.. 



lc:w..ar ~ral 

. l 

The water supply, the effect of geology upon vegetation, the phystggraphy, 

and other phases of t!B geology are discussed in somewhat less detail- than is ,the 

stratigraphy, 

Field Work and Acknowledgments 

The field study of the county was made during the summer of 1929, A geo-

;v.~b,~ CLA.-c---l- .P..,J~.:- crf 
logic map ~ the rock formations was prep~red and is shown in Plate I, Most 

of this map was made in the field using county highway map' -and. ownership plats ~ 

.e..v..L 
aMitiaa ta 1me U,S.G,!, topographic sheets as base 

' ' \, ' 

The location of 
maps,,1il80me of the for=tion 

boundaries in the western part of the county ~ex:e obtained from 111'3.ps drawn by men 

..,.. 
working for ,WW. oil companies,~he boundaries throu~hout the area have been com-

pared with company maps, Milch of the field work was devoted to detailed measurements 

and descriptions of the various rock formations exposed in the area, 

The writer was assisted i~ the field work by Harold H, Hawkins and is inde'.bted 

to him for help.in the mapping and intsubsequent laboratory studies of the rock for-
'I 



mations. The residents and.o££icials 0£ Barber county helped in every 

way possible; the officials of the Best Brothers Keene's Cement Company 

at Medicine Lodge and at sun City supplied valualle information regard-

ing the gypsum deposits; geologists of various oil companies working in 
. -th,~ 

the oountyra::iste'½ in obtaining a better knowledge of th~ local 

stratigraphyJ the Barbara Oil Company gave well logs and cuttings; and 

cJ_,.. 
.lnll:?lY individuals contributed drilling records and other geologic•in-

formation. The writer wishes to express his appreciation to a.11 of these 

for the assistance they gave given~ He feels especially indebted to W.B. 

(iw,JGv\5') 
Wilson of the Gypsy Oil Company for information concerning the thick-

ness of certain formation~7to Roy Hall of the same company for sur-. 

,I 
~ ~ 

face geologic maps of .the county, to Marvin Lee for ·geologic "'maps, 

to c. L. Brewer, jr., for detailed stratigraphic information, and to 

others to whom specific references are given • .,;.-
9 r··•>rv / 

• 

Geography 

Location~ culture. Barber aounty, one of the larger counties of 

the state, extends from the north side of Township 30 South to the Kansas-

Oklahoma state line and from Range 10 West to 15 West, inclusive, except 

for Township 30 South, Range 10 West, which is in 

1). The area is approximately 31½ townships. 

Kingm~n county (fig. 

---.\~ 



Jl'i-gure 1--Index map of Kansas, showing location of 
Barber County. 

I 
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All the land in the county is embraced in the 11 Thirty mile• and •Three mile 11 

strips formerly owned by the Osage and the Cherokee Indians. This land was ceded 

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

,2.. 
In 1867 an assembly met in a natural amphitbeater about~ miles southeast 

• 
of Medic'6.e Lodge and signed a treaty in which the Indians of the plains agreed to 

' 
make no further attacks on wagon trains or raids pn the construction parties building 

the Union Paci~ic and the Kansas Paetfic railroads. A tablet commemorating the 

signing of this treaty has been placed in the yard in front of the.library in 

Medicine Lodge. 
and make·. 'a st-a:t;e parlcof' ' 

The Kansas legislature has appropriate.d l!loney to ·buylthe site af; 

which this meeting was held. Fsigure 2 shows the crowd attending the sixtieth anni-

versary celebration of the sign:1Vg of this treaty. 

The first settlers in Barber.,,efounty located near the·present town of Sun City s 

in l87l. The followiBg year others arrived and established residences near the 

present sites of Medicine Lodge and Kiowa. The movement into the area increased 
. ,, , 

much of' the 
and during, the summer of 1873hboguWa::e..,2apid: se'I.FW.sMmbt lilweeglteaab 111\tlh eE tS:a 

northern part of the county(°wae settled •. = 

For several years following the beginning or- illlinigration the Indians raided 

the various communities, killing a number of pemple and stealing much stock. For 

protection against these attacks the settlers built stockades of cedar posts at 

\)_}' Medicine Lodge, Sun City, and other points along -.13).& Medicine Lodge !-iver. 
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Figure 2-. 



FIGURE 1 
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The county organization was effected in 1873 at Medicine Lodge, the present 

county seat. 

The population of :Barber pount:Ji)according to the 1930 censu,,is 10,178. 

Kiowa, population 1,501, and Medicine Lodge, population 1,655, are the largest towns 

in the county. Kiowa is in the southeastern part of 't.he county near the Oklahoma-

Kansas State line and Medicine Lodge is in the east central part of the county, 

Two ria,ilz:oads operate in the county. 
Atchison, ~To·peka, and 

The main line of tb"( Santa Fe from . 

Wichita to Amarillo, Texas, and the west coast turns southwest at Attica and goes 

through Hazelton arld Kiowa in l3arber ¢ounty. From Attica a branch of the Santa Fe 

I 

q 

\f extends west into Barber ~aunty, throi;gh the town of Sharon to Medicine Lodge l!:lld from 

there turns northwest up the llledicine Lodge /iver valley CIJDssing the county. Another p, 
~ 

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

12 13 
two branches connect at :Belvidere, in Kiowa County, :tciiillllx or tilt~ miles northwest 

of Sun City. A t!l'ird branch of the Santa Fe connects Kiowa and Medicine Lodge, This 

line is temporarily abandoned except for a small amount of freight traffic between 

Kiowa and Gerlane, A branch ~f the Missouri Pacific runs+ to Hazelton, Kiowa, 

and Hardtner from Anthony. 

one Federal and two State 
:Barber ,/ounty is crossed bY-ll~~-kmi highways, aam 

of the county. 

:ln the ea~ p~ 

-iiiere are improved roads along many of the section.line,. The roads and railroads 

are shown on Plate I, 
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Climate and vegetation. The mean annual temperature at Medioine 

. 0 
Lodge is 57.3 F., and the average rainfall is 24.89 inches per year. 

The a'v..e~age mean tefmperature for the months of June, July, and August 

is 78.67° F., which is the highest given 
_I 

in the Weather Bureau reports 

_/ u. s. Dept.of Agriculture, Weather Bureau, summary of the Climato-

logical De.ta for the United States, by Sections; Sections 38 and 39--

Kansas. 

for any station in Kansas. The high annual and summer temperatures cause 

rapid evaporation, me.king the -climate more ~arid in character than 

the annual preoipitation would indicate. 

Timber grows in abundance only along the streams. Cottonwood and 

oJ.-v.,J,.,.;f 
elm trees are the most ~l.en:b-:ifal V'in':t&ti'e .. , although walnut and hack-

berry trees are common. When the region was first settled the hills 

were covered with cedars but most of them have been cut off or have died; 

~ ~4-!.w, 
at present only a few grow here and there in the hilly'~b'l~ 

places. Wild plum bushes ranging :f-rom 2 feet to 8 or 10 feet in 

height grow on the sand-dunes and on the sand areas, ~-e:liose 

~~l-a¼n--by ~he Te-r-t-i-a-r,r. Yucca,lalso known as Spanish-bayone~~ 

bear grass, and prickly-pear Qactus grow in the sand area~but are rarely 



f •••nd •lo•-.hor•f•• noti•• •,;::_ _., cmn a larga ,a•• •• tho 

county makes excellent pasture .a&d-cattle raising is the chief in-

dustry, Field and pasture crops are grown.in the more level eastern 

part as well as along the river valleys and in comparative~small up-

land areas throughout the county. Wheat, corn, alfalfa, and oats are 

the most important of these crops. Industries other than agriculture 

include the quarrying of gypsum, the manufacture of Keene's Cement, the 

extr1,,cti.on of gasoline from natural gas, and the development of natural 

gas resources. 

Topography. The surface of the western part of Kansas, roughly 

one-third of the ~tate, and of large areas in Colorado, Oklahoma, 

Texas, and Nebraska slopes gently eastward and is broken by oompara-

tively few valleys. This region, known as the High Plains, ex-

tends mnto the northern and western parts of Barber county. The 

I' 

surface breaks off sharply where the streams have cut westward into this 

upland area and because of tho variation in resistanoe of the strata and 

the semi-arid nature of the climate, mesas, buttes, and canyon-like 

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

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



:., 
-- .4.:_•. ,. .,__ 

-.,f.. ) 

-~~ 
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Figure 3. A--The benches in the foreground are caused by 

the resistan t sandy beds in the Flower Pot shale, the buttes are 

capped by the Medicine Lodge gypsum, and the even sky -line in the 

distant backg round is the undisseoted High Plains. 

B--The flat area in the foreground is developed 

on the top of the Ce dar Hills sandstone. The mesa in the back­

ground ia develope d on resistant sandstones near the top of the 

Flowe r PQt shale. 

HGURE3B 

I 



top,,r,phy oP tho ••••rod• Pl••••• rogi••• Mj~••rpod 

plains" and "Plains border" are applied to the · t fringing the 

eastern escarpment ?f the High Plains. Most of Barber county has 

mature topography (fig. 4). In the northeastern part of the county 

the surface is characteristically that of the undisaeoted High Plains 

and in the eastern and sout~eastern parts, areas of low relief have 

been produced by alluvial m·aterial being deposited, in, and partly fil• 

ling old valleys. The maximum relief is about 800 feet; the highest 

fOint in the county is in the uplands seven or eight miles southwest 

of Sun City where the elevation is alightly above 2,000 feet, and the 

lowest is along Medicine Lodge river southeast of Kiowa. 

Drainage. All the larger streams in Barber .county flow in a 

southeasterly direction and are a part of the Arkansas ,.a{iver system. 

' Sand creek in the northeastern part of the county turns more nearly 

east after it leaves Barber and enters Kingman county and with several 

other small streams forms Chikaskia river. Medicine Lodge river 

follows a diagonal course from the northwest to the southeast corners 

of Barber county. This river with its principal 'tributary, Elm Creek, 

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



Figure 4 . Relief model 
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drain the southwestern part of the county. Salt Fork creek and 

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

PHYSIOGRAPHY 

Valley Shape. The floors of most of the valleys in Barber 

~ A.......-.,~~~~ 
county are comparatively broad and flat~wi approximately level i© teen~-

~ion, even though the gradient of the stream may be moder• 

ately high ff The valley= ;:ides rise in terraces rather than in con-

tinuous slopes. The terraces in many cases are wide compared to the 

":[ 
size of the valley,.a.zi.a. their escarpments are steep, some being es-

sentially vertical. The valleys have the same general shape regard-

less of the rock formation exposed. Most of the terrace levels in the 

oohsolidated rooks correspond to the upper surfaces 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-

rounded forming covered flats1/. The he,ads of the valleys are broad and 

amphitheater-like depressions. The resulting drainage has a coarse 

dendritic pattern rather than the intricate pattern developed in humid 

regions. 



The valley of Medicine Lodge river is asymmetrical, fahe slope 

..<-&. 
of the south side 'l,d.11:i; •11-b·e-e-p·er than that of the north., -This condition 

i11 very marked from the town of Medicine Lodge upstream to Sun City. 

_I 
Cragin pointed out that not only Medicine Lodge river but also many 

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

Studies, vol. 6, p. 29, 1896. 

other easterly-flowing streams. oi' the Plain.a zag:i:■l'I flow in asym-

metrioal valleys. 
_I 

Basa noted th~s asymmetry and expresses the opinion 

_/ Bass, N. w., The geology of Cowley county, Kansas: Kansas Geol. 

Survey, Bullo 12, PP• 17-23, 19290 

that important and perhap11 the chief causes oi' the condition are, 

first, the more rapid cutting town or the nort·h than of the south 

slope by weathering and erosion, and, seccnd, chp~tor.e.ing of the river 

southward by deposition along its north aide of the material eroded 

from the 11lope above. 

In addition to the terraces which have been developed upon re-

sistant~t~~ta, most of the valleys in Barber county contain terraces 

.wl ... J. 
formed by the inoomp.lete removal of valley fillings th-a.-t are flood-

plain deposits previously made by the streams. T9rraces of the latter 

,., 



(iJ 

I ,. 

type occur throughout Kansas. Figures 5A and 5B are views in one 

of the valleys that was partly filled 

ia 1e,,,,;, 11e,.,, 
now being removed by th~tream which 

and from which the filling is 

$ e S •,~ ~ c:::».... 

flows -only after ..:t,h,e rain)(. 

The physiographio relations here shoffll apply to nearly all of the 

valleys in the county for very few of them contain permanent streams• 

The picture 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 where the stream has out an inner gorge-like.valley in the fil­

ling. T seotion at this point is about l~feet thick. 

he gradient of the valley is high down the slopes of the hill~J 

• 
it decreases sharply on the old flood plain across which the stream 

follows a meandering course, and increases to almost verti6al where 

the stream drops. into the inner valley. The valley fill1ng stands at 

very high angles and large quantities of it shear off and are carr~ed 

away during every hard rain. 

In figure 5B the picture was taken in the bottom of the inner valley, 

" A point of the Permian bed-rock that was covered by the old flood-plain 



I 

Figure 5. A--Valley partly filled by old flood~. 

plain deposits that are now being eroded. B•-Valley out 

in old fill re-exposing Permian. 





,, \i. 
~ ~ ·,:;!' 

._"<I, ,: \ ~ 
de'p~i ts has been ·re-exposed and can be seen projecting f:rom the wall 

\~',,. 

':.... ' - \. 
in the left fo:reground. All the other rook 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 stream. 

In some oases the streams have not yet reached grade but have out 

down to and are eroding the Permia~he old flood plains and the 

races left by their 
_:___,, ~~ c..~ 

>-- ~- ~ 
erosion~ extend for several miles along 

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

ter• 

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

of these valley fills ooourring above the one that is so well preserved 

at p:resent. 
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Oil and Gas. ll'Qr man,y years the se,:irch ;for oil or gas in Barber county was --
fruitless, although test holes were drilled at various points throughout the 

county• In most o:f these drill holes there were showings o;f oil and gas. Some 

of them had considerable quantities of gas but not enoi,tgh to make a profitable 

well under the conditions then existing. However, in 1927 a well was drilled in 

sec. 13, T. 33 s., :a. 13 w. that struclt a strong f'low of gas that increased as 

the well was deepened until the open flow is reported to have been about 20 

which 
million cubic :feet per day. More drilling followed ea.a led to the development 

of a gas field, known as the ll!edicine Iodge field, covering an area that is about. 

3 miles from north to south and 2 miles :from east to west. .Within this area 

eight 
there are. A gas wells, the est1-ted open flow of the various wells ranging from 

l to 100 million cubic feet per day,and six tests~ reported as dry holes. 

The following table gi\!res the name 1 location, depth, and reported resUlts 

:f'or all the deel' wells in the county upon which the writer was able to obtain 

information. 

yeus in :sar.l1_er county 

~ location Total depth Reported reslilts 

c. Ee Pickens No. 1' Oen NL NE •. t 27-30-14W. 4735½ JJry 

Ea.stings No. l SW cor sw. t 30-30•14Wo 4740 Dry? 

Hargis (or Coats) NE.¼ SWe ¼NE.¼ 33-30•14We 3385 Dry 

Kumberg No. 1 SEc SW SE 2-30-12We 4825 DrY· 
di 



J 

Morrissee Estate No. 1 

Gibson No. l (?) 

Gibl?on No. 2 

E. H,, Moore No. l 

Tincher No. l 

W:l.nters No. 1 

Qtt No. l 

Hillar<j. ,N)o • l 
f p,,.,,,....<-<-

I.onker No. l 

12-30-12Ww 

NW. oor. SE. ¼ NW. ¾ 14•30-12W. 

Oen. E/2·17-61-12 We 

Oen. BE.¼ sE. f 11-32-lOW. 

c SWo t SEo t 1-33-13 We 

3,048' 

2,986 

4,316 

4,506 

4,868 

4,780 

3,880 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

14 

~/Garter No. l 

J\._ Carter No. 3 

>GaJ;!:f;-...No.._..~11a-----~NW-s~J.~_•/,'..,~~~:::ifJr//' 

Oen SE. ¼ SEo t 2-33-13 We 5,145 Dry 

RuJ.e Noe l 

Carter No. 4 

Carter No. 2 

Lytle No. l 

Izy'tle No. 2 

.Alexander No. 

Angell No. l 

A."1gell No. 2 

Hamblin No0 '1. 

Root No. l 

Alexander No. 

Alexander Noo 

Boggs No. l 

l 

l 

1-B 

B. Bo Temple No. l 

Dave Blunk No. l 

Circle No. l 

s.1s3 

4,927 

Can. IiE0 ¼ SE0 ¼ 11-33-l,3 \Vo 49 541 

NE. oor. NE0 ¼ S\Vo t 12-33-13 W. 4,650 

NE NW NW NW 12-33-13 W. 4,580 

SE. cor .• 13-33-13 w. 41 470 

Oen sw. ¾ NE. t 14-33-13 w. 4,637 

Oen. sw. ,t-Nw. ½24-33-13 w. 40 528 

Oen. No½ i:wt. ¼24-33-l3W. 4,894 

Oen. sw. -t 19-33-12 w. 6,185 

5,395 

Dry 

Dry 

45,000,000• Gas 

100 M ft. gas 

~.000,000 ft. gas 

s,000,000 ft. gas 

8 Mo gas 

l Mo :f't. gai 

19 Mo gas 

Dry 

27 Mo gas 

'Dry 

Dry 

Dry 

Dry 



Wheeland No. 1 Cen. NW. ¼ 32-31,•llW. 4,426 140 bbls, 
per di 

John George No. l Cen, SE, .1. sw. ¼ 12-33-10:W. 4,982 Dry 4 

Davis No. l NE, cor. 13•34-l5W, 2,ass Drilling 

Morrisse No. 1 Cen. SE• ¼ NE. ¼ 23-30-lOW. Rig up 

Skinner No, 1 SE, ¼ NW. .1. NW. .1. NE, ¼ 29•3l-l4W, Rig up 4 4 

IQ 
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The gas in the ~iodicine Lodge :f'ield comes :f'rom a porous zone above the 

Mississippian limestone, the dept~to the :producing horizon varying :f'rom 4s447 

~ great in comparatively short distances and the distribution o:f' the larger 

" 
:producers is quite irregular. In marzy areas the amount and the character o:f' the 

materiaJ. that occurs just above the Mississippian limestone :l.s known to be ex• 

tremely variable. '' These :f'acts suggest that di:f':f'erences in the porosity or the 

amount o:f' the reservoir rock rather than irregular structural conditions are the 

cause o:f' the distribution of the gas as it ts in the Medicine Lodge field. Where 

such v.aziable conditions exist the cost o:f' development is unavoidably high, because 

of the large percentage of dry holes compared to the number o:f' profitable wells. 

The gas is under a pressure of about 1 0 400 pounds per square inch. The~ 

outpp.t :t.l::om the larger wells will, therefore, be very great. However, the length 

of their productive period cannot yet be Judged. The small area covered by the 

present known field, which is practically surrounded by dry holes, and the tr-

regular geologic conditions which commonly exist Just above the Mississippian 

• .,..,,-, 
limestone sv.ggest the possibility that '!;he gaG -may be coming from a comparatively 

small reservoir tha~df(. abruptly either by a change in porosi~y or by the beds 
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pinching out.- If such be the caset ~he wells cannot have a long lite • .However, 

' with: such vari'able geol?gic. con.dit:ions 

A the f'ield may continue farther than the dry holes indicate, thu'? giving a larger 

reservoir and consequently a longer period of' production. 

1'he gas f'rom the ]~dicine Lodge field contains a considerable amount of' 

gasoline. It is removed at an extraction ;plant Just southeast of' Medicine ' 

Lodge (Fig. 24) 0 



I , 
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ST RAT IGRAPEY 

surface Formations 

The consolidated rocks exposed in Barber County belong to the Cimarron 

(I ½--<t, Cre.""-'-""".s. 
o_,-,ouJ? o"'\ 

group of the Permian system and to the Comanchea:n system. An area several 
I\ 

mil,;is wide extending across the northern )?art of the county and also the higher 

diVides in the viest central part are covered with sands and gravels of Tertiary 

age, They are poorly cemented and can hardly be classed as consolidated rocks, 

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

some of the strealns, and the older valley fillings. 
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QUAl'ERl./ARY SYSTEM 

n_~e_d pil1ain~osit!!,, Most o:f' the r;ck :f'ormations in Barber Jfuunty 

rvn-o/f' folluvv,-,,f 1/,e 
are rather easily eroded by the/\hard, somewhat torrential type o:f' rains that 

:f'requently occur in the region. Hence the uplands are rapidly cut away at many 

points and the lower parts o:f' the stTeams are overloaded repeatedly, As a result, 

.flood plains have been and are being formed mn all the major and many o:f' the minor 

valleys, even where the gradient is ~uite high. The deposits ars composed o:f' sand 

and gravel from the Tertiary and of :f'ine sand, silt, and f'ragments of gypsum de-

rived from the Permian formations, 

Sand dunes. There are sand dunes along Salt Fork creek south o:f' Aetna --~-

'\ 

:f'ormed by sand from the flood plain o:f' ·1;he river, -&aRdlJNneo, also occur along several 

of the small streams in the northeastern part o:f' the county, and on the high 

Tertiary covered area Just east o:f' Deer Head, The sand that forms the dunes near 

Dear Head was obtained directly from the Tertiary deposits~b¥sthe wind, That in 

the dunes along the small streams was washed out o:f' the same :f'ormations by the 

water and subsequently piled up by the wind. No migrating dunes were observed, 

The vegetation appears to be su:f':f'icient to prevent the sand from shifting very much, 



Gerlane formation. The deposits _of valley filling and surface 

wash are of such wide distribution, great thickness, and economic 

importance that they have been classed as a formation. The name 

, 

Gerlane was chosen from the village of the same name on Medicine 

Lodge River in the southeastern part of Barber county. 

_I 
Robert Hay described various Quaternary deposits in Barber 

_/ Hay, Robert, A geological reoonn~iasance in southwestern Kansas: 

u. s. Geol. Survey, Bull. 57 1 pp, .39-48 1 1890. 

county, some of which are unquestionably included in what is here 

. 
described as the Gerlane formation. He classified them under the 

headings: "The Earlier G:ravel", "The Leesa", and "The Alluvium". 

The identity of the several types of deposits that he described 

is difficult to establish definitely, but from field examination 

the writer bel!eves they grade into each other and are local faoies 

of the general .aaluvial formation. Whether or not Hay considered 



2 

th~ "L<il!ll'llilu to 'be &~lian :i:a not ~1ea.r i'rtim the 01>ni;6?X:'I; of 'h!!I 

papf~~ The broad ai$aa ~ov~red 'by allu~ia1 dtpos:tts would h~v~ 

'been in idJa.1 ldoe:bion !l.'o).' w:tnd 'WOik, tii.Jid thi;r~ JI.I! l!tinside:ta'b'1i 

lllt1.te:rial :tn the G~tt-lane tn11t hit,i p.robabl.y 'be1t1n :t'i!wotk~d to 1:1 omi 

i,x1rent by thl\l wind. rehe _ 111nount ct wind ,,roik:' ~s.11 n'ot ~u:flfiOi!!':u., 

to impart eolian rath~r thfUl alluvial ohar-.cte~i1;1tiC$ t<:i 1/i?l.'t con;;; 
' 

.$1de.,.-.ei.b.l~ quitd,ity tlf th~ fotma.tion,. 

tleslfript:1on l!l.1' lot'llla.tion•- The Qei;,lan~ totma:b,:l;on ii;! a t.3.'l)viAl 
. J~. . 

dl!lpo:sit that ocours in iiltt \"alle;ys and on the 1owei:-.' $11)pib$ 61:" tht 

lU.11••· The nta:bi\lr-:l.'iJ.l··ot thi!i totnta'llion vaJ'il'Jt; :in s;l.ii(;) !f't'Oill ola.y :lit> 

g~a."f'e1, the lllit~Cli:' part '6eing in '{ib,e fine" $278.d~!al Oi' th:l.s ra.ng~t 

A la:-,er 01' coa.i<se fre.gtli.Eiitl:!l! ~ommonly o~OUi'i'l at the bottom a:f/ th& 

fol'!Ilat ion-.. Noid,ce·a.'b?l.e ;l)tmeniiation oi' the f:ragments was !ie"n in 

very- tew pla<;!il'i!l'i Erosional cu-hs :l.n the finet me.tei'i$1 stand 'l't:i.th 
. 

lo&ss ... 1;1ke sileepn~sa (Pl., 
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feet. The latter thickness was revealed by core drilling on the 

plain south of.the town or Sharon. The formation is about 60 feet 

thick in the Medicine Lodge river valley near Kiowa, and at least 

57 feet thick in the valley of a tributary to Elin Creek at a point 

about 8 miles north of Medicine Lodge. 

Sediment derived from the erolion of the older surface rocks, 

chief_ly the Permian and Tertiary, has been reworked and redeposited to 

form the Gerlane. Hence its character varies from place to place and 

at any par~icular looa~ion may resemble either the Permian or the 

Tertiary formations, depending upon which or them supplied the major 

part of the sediment. Where Permian rooks have supplied most of the 

materials that make up the Gerlane 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 

~y the fact that bedding follows the sloping surface upon which de-

position occurred. Where the Gerlane is compose.d pr·imarily of material· 

from the Tertiary, the resemblance of the two formations may be quite 

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

vations and has more distinct bedding and cross-bedding tha~ does 
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Tertiary. Such an occurrence, situated on the east side of the 

road in the southwest corner of sec. 32, T. 31 s., R. 11 w., is shown 

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

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

base of the Tertiary a few miles to the northeast. 

Occurrence and Deposition. The Gerlane may be divided into two 

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

as fillings in the valleys, giving them bro~d flat bottoms. The 

other type forms d.eposits of surf'ace-wa_sh coating the lower slopes 

of the hills. The deposits in the valleys are much thicker and con-

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

write.r believes, however, that this two-fold division is primarily the 

result of deposition upon an irregular surface and of later ero~ion, 

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

deposits. 

The slope of the uneroded surface of' the Gerlane 
,.,, lite Yal/4rs 

formation/\ in-

dicates that the depositing streams reached grade because of exoes-. 

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, t.he steeper the ~urface slope becomes. It 
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F i g . 7.--Cross-bedded g ravelly Gerlane overlying 

✓ 

t he Ce dar Hills sandston e i n seo. 32, T. ~1 s. , R. 11 w. 
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represents the profile of grade of the water that brought the sedi• 

ment down from the hills. The land must have had at least as much 

relief when deposition oocurred as it has now. The Gerlane that is 

present in the valleys has essentially the same surface slope, re• 

gardless of the direction of the valleys. This is well illustrated in 

the Cedar }fills 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 outward equally in all directions, Evidently these valley 

deposits could not have been caused by a depressing or a tilting of 

the region. 

The writer believes that the prinoipal cause of this extensive 

deposition was a change in climate. During a period of time the rain• 

fall occurred regularly enough and at suoh rates that the streams could 

erode and form the valleys, Then caine a ohange giving torrential rains 

alternating with periods of little precipitation. During the rains 

more rock material was washed from the steep, deeply-weathered hill-

sides than oould be transported away from ~he area, Part of this 

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

the water probably 'flowed as a sheet flood, and the remainder was 

carried on to the valleys ..___ ·-----··· 



r . 
where it was deposited because the streams "re overt~aded~ Gr~d~ 

ua1ly the ent~re system of valleys \Vil.a aggraded until the lower 

pa)!'ts of the laf'ger tl":l.butary valleys were f'ill~d to sueh an ex .. 

te~t· that thei could no longer hold the streams during tlood 
' ' ' ' ' 
;periodlH At auoh t·imes. the water spread over the entire lower 

' . 
slopes of the hills and flowed down to the major vaileys, aggrad-

:1.ng the surfa~e over wh:l.oh it tlowed. raventualiy the deposits 

-i'oiom_sd a sheet ti'h1>;,b eov&red the ma;ior valleys and the lower slopes 

of the ~idges, with tongues that extended far up the tributary valleys 

towa:rd the divides. 

Later erosional features. 1//hen ~onditions ch.anged so that the 

st:reams wet-e a 6ain. ,able to degrade the land, they- :bic•ised thi!!mselves 

' :l.nto the alluvial material '!;hat had ~hoked and i'i'lled their vel ley-s. 

~he drainai;e lines in m.os"t cases were not cha:ng·ea much from their 

f'o;rmer courses, especia:1.ly in '!:he upper parta 0ct the· valleys, ti:n• 

i;h-e latter were onlw par-tl:r tilled,., Many e:ita.mplea may be seen,. 

howeverI where the p;-e11ent drainage has a somevhat ditter.ent coura·e 

th.an <!.he- pre .. Gerle:ne arainage httdt, and oroaa .. eection1;1 ot' tilled 

ohan:nela are visible in river 1tanks-., (P1. A),. 

Because ot the high gradient of the streams lUld the soft ehar•" • 

aci;er o-.l" t-he G-e-r1l.ane :f~1tti_on1 ft is b-'<ld:n-g eroded ·r1i:p-:l.·dJ.y ,an.a stelfp 
. A~, ~v 

ean~on•like valleys ar~da~elop~ in the £lat £1,.oors ot the _partl" 
i\ V q 

•' 

ti1led older valleys, leaving terraces or Gerla~e along the sides 

(Fi. B) •. fl'he erosion has reve~led the pres:ene!:1 of oedar sttuaps, 

12 to ll'i inohet/ in diameteli" within the Gerlane.f ind:l.o!).i;iug that the 
' ' 

,:,ate of .a:ggt'adat:i.on was very slpw a,nd perhaps tl'eaaed entirely dur-

ing c¢:naiderable periods of' t:l.me.. In oni:i oas~ the ga<oun.d line at 

the time of i~owth1 ~s indicated by the position of the roots, is 
\ 



2 or 3 teet below the present surface and the charred top of this 

stump is oovered by about a foot of sediment. In many plnees ero• 

~ion has out sutt1oiently deep to ro•oxpose the oldor bed-rook below. 

In the lowor areas where the alluvium covered the alopea as well 

as tilled the valleys, tho present outorope ot older rooks are con­

fined to the places where erosion has removed the Gerlan•, pr1no1• 

pally in the re-excavated or newly formed val le711, leaving the 

latter tormation on the crests of the aeoondnry ridges, sloping 

down toward the major valleys. 

Economic importance• The Ger lane f'ormati on 11 of cons idor­

ab le economic lmportanoe tor the fol lowing rea• one, ( l) It i'orma 

the best farm land, both booauae of the even surface and the qu61• 

ity or the soil. (2) In the are~ of' outcrop of' the Red Beds the 

Gerlane 11 tho only wideapread aquifer yielding water auitable tor 

domeatio uae. (3) It i ■ also an important and in aomo places the 

only looal aouroe of' sand and gravel. 

Age. The exact age ot the Gerlane formation ii not yet known. 

It contains many bison bone, and a bear skull ha, been oolleoted 

trom it, but nothing ha■ been recorded that will plaoe its age 

accurately. Certain topographic and geol6g1o oonditiona in eastern 

Barber County indicate that the Gerlane tormation 11 much younger 

than the Tertiary depoaita. The plain ■ outh of Sharon, where the 

Gerlane 11 known to be at least 104 feet thick, 11 about 4 miles 

wide and has an elevation ot about 1,800 feet. Cedar liilla, which 

11 acuth ot the plain, reaohea an elevation ot 1,100 feet and 1a 

• capped by an outlier of Terti,ary. North of the plain th• crest ot 

tha main ridge, approximately 11 miles trom the top ot Cedar Hilla, 



ia covered by Terttary and rises to an elevation or about 1,776 

re0 ,. • After the depoa it ion or the Tort iary, erosion must have 

•·ormed a valley 10 ~r 11 miles wide at tho top and at least 576 

feet deep before the depoe1t1on or the G•rlane formation be£an. 

The valley was prob~bly deeper than tho figure giTen, beoause 

some of the Tertiary has undoubtedly been removed from the lill• 

tops since depositiol\,; 1n the valley began. Approximately the 

lower 200 feet or the valley waa out in Porra:an rocks. Beoauso 

of' sim11Pri+,,, or oocurronce and or 
tl,e Ger /4,,,, 
i'H ~Aia thought to be about tho 

varioua other oh aro.cteri atio st 

a::,e 
E 3,.."718.\ O.~ ~1is1: e tho 'IoPhereon 

formation ("Equus beds"), described by ,laworth 
fl 

fl 
and Beede ,md olaeai• 

fied as Late Pleiatooene by Williston. 

,!/ Haw?rth 1 Era.emu ■, and Beede, J. The MoPherson Equus bedsa 

Kane~s Univ. Gaol. survey, vol. 2, PP• 287•296, 1897. 

-f./ ,'iillisto,,, s. \7., The Plei ■tooene of Kanae.a, Kansas Univ. Geolo 

Survey 1 vol. 2 1 pp. ~99.soa, 1897. 

Medioine Lodge River. ConditiOtis seem to indicate that 

'"' Medioine"l.Qdge fdver has oh9.nged 1,a, course near the town of i\edioine 

Lodge and the ext♦)'Bive depo11itioh that ooourred during Gerlane 

tb,e is thought to have'be_on tbe ohier cause of the change. The 

rivor enters Barber County neti'r the northwo ,t corner and flows 

approximately s. 70 degrees E. as far u :1edioine Lodge, where it 

turn a sharply and flows al•ost south for several mi lee. It turns 

back to a more easterly oourse a few miles north of ~he town of 

Kiowa. The general trend or the valley ia quite atrairht from the 

point where the river enters the count:, to where it turn ■ south 

near Medicine Lode;e, a distance of about 28 miles. Throughout thi1 



TERTIARY SYSTElt 

Sands and gravel of Tertiary age cover 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 or 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 oases there is no sharp break between the various strata but the 

changes of size of grain are gradational. Clay beds occur at various 

horizons in the formation and are typically accompanied by nume~ous 

nodules of calcium carbonate. No persistent well developed mortar beds 

are present in the Tertiary of Barber county although the elastic 

material is cemented by calcium carbonate in some exposures. The sand 

and gravel are composed of fragments of quartz, granite and other ig-

neous rooks including highly oxidized basaltic types, quartzite, chert, 

~nd sandstone that has been thoro~ghly 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, Moat of the pebbles 

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

• 



f ? 
Sect.ion ot t.he Tert.i&r7 e:xpoaed iD sec, 39, T, 31 s,, R, 10 W, 

12-15 teet. coarse sand ud gravel, Jrapent.s on svtace 11p t.o f illChes 

in die.met.er, and decrease iD size downward, Brown ahal;y &one iD 

lower part on which occurs 110dllles ot Ca co3, 

15-20 teet. sand becvaing ahal;y at. base. sud stained wit.h iron oxide, 

A 5 t.o 7 toot. well developed mortar bed occurs about. t.he middle ilt t.his 

zone. 

10 teat. cla;y t.hat becoaes BADd,y toward oase, Thia zone cont.sins a large 

amount ot Ca co
3

, A. rea1st.ant. horizon t.hat. t'orma moulders on t.be hilla, 

75 t'eet. cla;ye;y ud grawll;r aand, Most. ot' t.he · aand i■ aedillll t'ine, Zoaea in 

which t.he sud ia st.atned Wit.h iron oxide occur througbout. t.hia part 

ot t.he sect.ion, The;y are more ab1111dallt. in t.he bot.t.- port.ion, ll:1nor 

cla;y zones accompanied b;y Ca co3 nodules dist.ribut.ed through t.he aud, 

About. t.wo teet. above t.he base is a la;yer ot' ligbt. gra;y st.icq cla,y UDder­

t.he 
laiD b;y a t'oot. or 18 inches ot triable sand below which i""baaal sud 

zone t.h&t. cont.aina a large amount. ot' iron oxide. 

Thia sect.ion is typical ot' ■oat. ot' t.he Tertiary t.hrougbout. t.he area. Th• 

occurrence ot the cla,y and t.ae zonea rich in irOD oxide near t.he base ot' t.he t'or-

mat.ion is qllit.e obai'act.erist.ic, aa is alao the preaence ot' large trapent.s on t.op 

ot t.he ridgea. Roeka t.en inchea iD diameter were observed capping a hill in sec, 10, 



• T. 3' s., R. 13 I'. The section given 1a u thick as any that could be -■ured 

accurately. However, 191 teet ot Tertiary wa11 penetrated by a well 1n aec. 2, 1t, 

30 s •• R. 12 •• The thickneaa ot the tormation as given by well logs 1a u tollowa, 

191 teet in aec. 2, To 30 s., a. 12 w. 

90 feet 1n aec, 10, T. 30 s., a. 12 w. 

96 teet 1n aac. 9, T. 30 s., R. 12 •• 

134 teet 1n aec. 11, T. 30 s., a. 12 •• 

172 teet in sec. 12, T. !Os., a. 12 w. 

100 teat in aec. 14, T. !O 8,, a. 12 I', 

124 teet 1n aec, 27, T. 30 s., R, 14 I', 

,·,. 

90 teat 1n aec, 35, T. 3~ s., R. 14 I', 

No accurate aurtace elevat1GD■ ot theae wells are available and 1111ch ot the 

var1at1ona 1n the th1ckneas ot the Tertiary 1■ undoubtedly oauaed by d1tterenoea ot the■• 

elevat1ona, The tir,rt two th1ckneaaea given are tro■ well ■ that are only a little 

■ore than one mtle apart and both are well north 1nto the area ot the Tertiary rook■, 

where the surtace 1 ■ gently rolling and the local rel1et 1a not great, Jro■ the topo-

graphic base ■ap add tr-o■ obaervat1on the variation 1n eurtaoe elevation probably doea 
I 

f;o /oO 
not account tor more than ~"'' ot the oae lluack'■ cl teet ditterence 1n the th101CDe11aee 

ot the :rert1ary at the two wells, aence 1t appears probable that the aurtace llpon 



which this tor-tion wu deposited had noticeable reliet. The last well recorded, 

tlae one 1n sec. 35, T. 32 s., a. 14 I'., ts located on top ot a higb rid&e and the 

• thickness ot ~O teat 1s probably as great as MJY that now exists in the d.h'~oted 

central port ot the county. 

The exact age ot the Tertiary torm.tion 1n Barber County 1s yet to be 

deteniined • There is some possibility that it 1a ot Qllaternar)' age, but because 

ot the s111.1larity to the Tertiary ot the areat Plains the writer Jiu olaa:sed the 

deposit as Teniar:,. The scarcity ot -riar beds, thalpresence ot coarBB -terial 

at the top, and the absence ot cllaracteristic Ogallala toasils in the deposit 

indicate that it is probably not ot Ogallala age. The writer tound no tossil re-

aaina 1n the tormation al thougb the occurrence 1n it ot teeth arid tusks ot .. 

large vertebrates was reported. 



• / COMANCHEAN SE.RIES 

The comancbean rocks in southern 7.ansas out.crop in Barber, Kiowa, Comanche, 

and Clark counties, The age and the detailed stratigraphy of the series in this 

area bas been the subject. of much study by various writers beginning at least. as 

ti 
early as 1878 with the work of Mudge, The most comprehensive of the early reports 

--------------------------------------
A./ Mudge, B, F .. Kansas '"t.ate Board of Agriculture, First Biennial .Report, p, 47, 

·-----------------------------
is by Prosser, in which be reV1ews the earlier work and gives a large amount of in-

------------·---------------•---------•-----
ti Prosser, C, s., Comanche faries of Kansas: 

96-181, 1897. 

,:;__ 
Kand°'Geol, Survey, vol. M, pp, 

formation concerning the distribution and the stratigraphy of the formation. 

Cl 
Twenbofel bas restudied the rocks of the comancbean series and presents additional 

11Twenbofel, •• !i., Geology and ,,l"nvertebrate ,.Paleontology of the Comancbean and 

•Dakota•,iormations of Kansas: KanslGeol, surve~ Bull. 9, 1924, 

-----------------·-----------------
facts concerning their character and origin, Re makes some changes in the group-

ing or the various stratigraphic units and divides the Comancbean rocks of 

"II 
southern Kansas into two formations, the Cheyenne and the BelV1dere, The 

-----------------·-·----------------------
~ Idem, P• 12. 

Belvidere formation, which overlies the Cheyenne, consists of three members which 

in ascending order are the Kiowa shale, llbe Spring Creek member, and the Greenleaf 

member. 



• _I 
Cheyenne sandstone. The Cheyenne sandstone, named by Cragin from 

_I Cragin, F. w., Contributions to the paleontology of the Plains: 

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

Cheyenne rook near Belvidere, Kan ■ as, is the basal formation of the 

southern Kansas Comanohean strata and is the only one well exposed 

in Barber county. The distribution of the Cheyenne a and stone shown 

on the geologic map accompanying this report is less extensive than is 

given by moat of the older mapa. 
_I 

Prosser recognized the fact that the 

_I Op• o it. , p, 13 6 • 

areas shown as Comanchean on the maps of that time, and essentially 

the same distribution has been shown on those made a1noe, was probably 

incorrect. Concerning the area east and southeast of Deer Head he 

states: "It is probable that over some of this area the pre-Tertiary 

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 outcrop of 

the Comanche does not represent the actual position of that series." 

1he Cheyenne was deposited upon an erosion surface from which had 

• been removed large and varying amounts of the Permian strata, Eastwa~d 

this erosion had cut progressively lower into the Permian section so 



• that the Cheyenne overlapped onto older and older beds. The Medicine 

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

most effectively resisted erosion. Terraces and mesas were developed 

at this horizon much as they have 
L ,.,,_,fJJ 

beenAduring the present cycle of 

eoosion. At various points across the northern part of Barber county, 

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

in extent rest upon the Medicine Lodge dolomite at the 

bluff-like slopes1 with the Dog Creek shale forming the 

edge of steep~ 

gentle~ 

above. A study of the mineral assemblage 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-

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

outliers are not shown on the map because of their small 1ize and 

discontinuity. Large boulders of white quartzitic sandstone, 3 to 

4 feet across, are present on top of the high ridge in sec. 16, T. 

32 s., R. 13 w. They appear to be erosional fragments from the 

Cheyenne sandstone and indicate that the formation previou1ly ex-

I 
tended at least that far east. Twenhofelnoted this quartzitio 

_/ 
Op. cit., P• 15. 



ph&ae of the Cheyenne. He wrote: "As a rule the sandstones are 

poorly cemented, but locally they are quartzitio." 

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 beoause of the irregularity 

of oementation, forming isolated pinacles and "rocks" standing above 

the surrounding surface, Fossil leaves and fragments of wood occur 

at various horizons. The oharacteristics 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 seo. 30, T. 31 s., ft. 15 w. 



The sandstone containJ very little feld~pathic material. Eragments~of 

granite are present in the coarser phases but~_are much less abundant than 

are pebbles· of quartz, quartzite; and weathered chert. The finer portions 

consist almost entirely of quartz. The greater P!U't of the fOrl!lation is made up 

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

occur in which some of the pebbles are l½ to 2 inches in diameter. A gravel bed 

in the Cheyenne in sec. 18, T. 30 s., R. 15 w. is shown intg• e. Note also the 

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

sands of the Cheyenne sandsf?one, showing their grade and composition •. -l"¾if'QQ!,l,.ottt 

----------·---'---------------·--------------
'i./ Op. cit,, PP• 42-45. 

------------·-----------------------

/ . . 
~"ewl-t-ed~l"Omq-a-t,er..,-{:-,;,y.s.t~ 

. Throughout much of. the formation the larger quartz grabs show a fair 

degree of rounding although spherical grains are not COll)lllon. The roundish grains 

have polished and frosted surfaces. Many grains, large 'and small, have well 

developed cyrstal faces and edges. In some cases the edges have been worn 

off somawhat round but in others the faces are ~ght and the edges sharp. 

L.\\ 



FAgure a. Gravel bed in Cheyenne sandstone in 

aeo. 18, T. 30 s., R. 15 W. 

FIGURE 8 



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 crystal growthj for grains were studied 
., 
' 

which exhibited the common frosted appearance but upon rotation one 

observed sm!l,11 plane surfaces developed at scattered points. on top 

"" of the frosting. TJhe surfaces appeared to be parallel and to be 

BI 
portions of a crystal face or faces. Rozhiobserved the same type of 

_/ Roth, Robert, Evidence indicating the limits of Triassio in 

Kansas, Oklahoma, and Texas: Jour. Geo1ogy, vol. XL, no. a, PP• 719· 

720, 1932. 

·frosting on grains of the St. Peter sandstone. The surfaces of many 

very angular grains are frosted, some of them being quite small. If 

they wnderwent enough erosion to mechanically frost the surface it 

seems probable that they would have suffered some rounding. Numerous 

grains were observed whose surfaces 11.re part frosted and part b_right. 

The bright parts occur as isolated spots. In some cases they are 

•ltihtll;y- de:pressed below t)le surroun'ding frosted part as though they 

might be points at whioh~wo grains were in contact during the time 

,? 
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that deposition of s'ilica coated the rest of the surface. Such areas 

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

_I 
Lamar noted similar pits in grains of the st. Peter sandstone. 

_I Lamar, J.E., Geology and economic resources of the st. Peter 

sandstone of Iilinois: Illinois Gaol. Survey, Bull. 53, P• 49, 1928. 

In other oases there appears ~o 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 .,c/;!i'ol/ 
growth could be detected. However, this ~-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 

Tertiary deposits and are incorporated in the basal pa.rt of the latter 

formation. As a result, considerable quantities of Kio,va fossils are 

present in positions,ith4t have no significance as far as the location 

of the present outcrop of the Kiowa shale is concerned. All the stu-

dents of the area have observed this distribution, and 
_I 

Prosser,,.1 recognizing 

_/ Op. cit., p. 137. 
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., 
the lack of· relation between the outorop and the loose fossils in 

t.he vicinity of Deer Head wrote; "It is probable that former erosion 

has swept away nearly, if not quite all, of the Kiowa shales and per-

haps part of the Cheyenne, so that the Comahohe series is represented 

by only about 21 feet." 

The Kiowa shales are well exposed a short distanoe west of Barber 

oounty in northeastern Comanche and southeastern Kiowa counties, but 

thin to the south and southeast from the vicinity of Belvidere at the 

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

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

T. '30 s., R. 15 w. At this point there are about 15 to 20 feet oW black 

fissile shale with the assooiated thin shell beds overlying the varie-

gated sandstone and shale of the Cheyenne. The area covered by the 

outcrop is too small to 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 have been classed as Kiowa by some observers. 

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

beds, and the associated acourrence of variegated shale and sandstone~ 



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

_I 
Prosser oites a similar ooourrence of dark shale in the Cheyenne along 

_I 
op. cit., p. 138. 

Mule creek in northeastern Comanche county. 

1 



-'. PERMIAN SYSTEM • / 1 

General. All the Permian rooks exposed in Barber county be,long 

to the the upper part;'V'of the system. Rocks of this 

series, ~he Cimarron, outcrop in southern Kansas in an area that is 

roughly triangular in shape. The northern apex cf the triangle is in 

the vicinity of Hutchinson in Reno county .. and the base extends along 

the Kansas-Oklahoma line from western Sumner county to. the west side of 

Clark county. East of this area ·the underlying marine Permian forma­

tions are exposed and to the wdst and northwest the~ Beds are 

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 

that underlies sc much of Oklahoma and Texas. 
.. 

The maximum thickn.ess of the red strata in Kansas·, as indicated 

by well records in Meade and Clark counties, is at least •1,650 feet. 

At the outcrop the series consists of interbedded sandstones and shales 

with several persistent beds of gypsum and dolomite in the upper part. 

The Cimarron beds in Barber county have the character.istics cf sub-

aqueous d,eposits. They have even-bedding, much of which consists of very 

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

ripple marks that appear to be oscillation ripples are preserved, beds 

1-1 L 



of dolomite and gypsum are present, and cross-bedding is not as abun-

dant 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 oannot be considered to be ~ither normal marine 

or lacustrine type. The amount of salt and gypsum in the Red Beds 

suggests t~ the concentration of these compounds in. the water was 

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

in w4,~4 . 
vrater bodies ~ ocean wat~r or surface run-off' was concen-

trated, presumably ~y evaporation, to such an extent that life couid 

not exist in the water and, at least periodically, the saturation 

points of dolomite, gypsum, and salt were reached. The presence mn the 

'( 
Whitehorse sandstone of Oklahoma and Texas of the so-called channel 

~ 

sands which carry a marine fauna indicates that there was some con-

nection with wate·r bodies where marine invertebrates existed. Wells 

that have been drilled back from the outcrop far enough that the ro>oks 

are protected from leaching by surface water have penetrated a number of 

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

thickness of the salt beds at various localities varies from 225 to 300 



feet, Whether or not the rocks in the area of outcrop once con-

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

solution is unknown, However, abundant evidence remains that some 

salt was present, 



A~, Ranch-men can point out spots in Barber/aunty where, before the land was tilled, 

the cattle licked the soil to bbtain --Qse salt. At various horizons in the rock 

formations there are casts and molds of cubic crystals tha.t must ha.ve been salt. ✓ 
Al_,_,{,' 

~ ~, 9 l/ West and southwest of Barber ;rount¥ Llmze axe sa.lt springs e:t tbs pPeeemi. 

solution of salt and subsequent slumping of the overlying rocks seems to be the 

most probable ca.use of the abnormal dips and contortion of beds tha.t are present 

at various places in the county. 

In rucy- locality the fracturing and bedding of the rocks ma.y be such as to 

~ 
permit deep circulation of the surface water -within a. limited area. ff these 

,; 

conditions exist where salt beds are present in the rocks some distance below the 

surf'ace, the resulting solution of salt would probably produce caves because the 

overlying rocks could temporarily_support their own weight. The ultimate colila.pse 

of such caves would produce sinkholes and depressions at the surface. The 

depressions.known as Big Basin and Little Basin in secs. 24 and 25, To 32 s., R. 

\ l 25 _w., Clark /aunty, .Kansas, may ha.ve been formed a.s outlined above. They are flat 

bottomed and ha.ve .steep sides that in places are sheer bluffs. Big Basin is some-

wha.t elliptical in plan, its ma.Jar- axis being about a mile long. The floor of 

ea.ch basin is 125 to 150 feet below the surrounding hills. The log of a. well 

drilled in sec. 17, T. 31 s., Ro22 w., which is about fifteen miles from these 

basins, shows that a salt bed in the red Permian strata 225 feet thick was 
'-IQ 
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reached at a depth of 310 feet. The overlying beds include none 

that are structurally competent enough that they would be expected 

to permanently support the •rook mass above. The collapse of a cavern 

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

/ 
produ6'e depressions as large and deep as Big and Little basins. 

_I 
Cragin suggested the same origin for these basins, although he 

_/ Cragin, F. w., Observations on the Cimarron §eries: Am. Geologist, 

vol. 19, p. 361, 1897. 

apparently thought that the caverns were developed by solution of salt 

from the Whitehorse sandstone, This formation is so near.the surface 

tn the vicinity of Big and Little basins and it contains so little 

salt, as indicated by well logs, compared to the depth of the bas:l,ns 

that solution from the Whitehorse along appears to be inadequate to 

develop caverns large enough to form these basins. 



i:eaQB.eil. M a devtk of :no taeab:; !!'lte Gi;r,;rJ;ciM.= hedn :if!aJz11\e n•ne bl ct arr· 

Ji$P11~ly. eempvbottb e:tcagls: tslµt tLGj c:v .2 a i'aa 22 pedtcd tavpcmsncrtl1c surr:•«---=--i 

ollapse ofl a caoezn ±esu!.-M.ng xzom CH61Gea¼-1431110vaJ ~ A;. 

~7'11 aa-3?t eb 74 ssaiJx pn,ssa as'.fh]@ssi .■ a 21 ibi'Lgc ana=aeep as !!:I::~ 

Previous work. Many early writers on the geology ot Kansas contributed 

to the knowledge that we now have ot the Permian Red Beds in the state. The 

J 
work ot these men has been well summarized by Prosser and the reader is referred 

J Prosser, G:.i So, _The Upper Permian: Kans. Geol. survey, vol. II, PP• 75-83, 1897. 

_J 
to his paper tor the adcount ot this early work. Gould published a paper 1n 1901 

✓ ..J '°""'• 0, ••• Notos ~ thots,ils t,,= th•_,,......,._ a.,'°"'' Jo~. 

in which he gave the evidence upon which the Red Beds ot :Kansas and Oklahoma were 

assigned to the Permian and described fossils that had recently been round 1n the 

rocks. 

/ Classification. When first studied in southern Kansas the Red Beds were 

assigned to the Dakota sandstone. "' Iater they were classified as Triassic or 

_J 
Jura-Trias and still later as Upper Permian. Cragin named and described the rooks 

__/ Cragin, F. w., The Permianjzy'stem in Kansas: Colorado College Studies, vol. 6, 

PP• 2-5, 1896. 



and subdivided them into ten formations as follows: 

Divisions 

K:l.ger 

Salt Fork 

The C:f.mal:Ton Series. 

Formations 

Big '.Basin sandstone 

Hackberry shales 

D3,y Creek dolomite 

Bed Blui'i' sandstones 

DOg Creek shales 

tv 
C/fye Creek gypsums 

Flower Pot shales 

Cedar Hills sandstones 

Salt Plain/ measures 

Harper sandstones. 

.,.;., y 

Creek gypsums h/.e divide into three •members 9 the Medicine Lodge gypsum 

rd.tL~ 
lle;1;0w separated from the.-,overlying Shimer gypsum by the Jenkins shale. . . 

_j' 
Prosser objected to Cragin•s division of the s~ries into ten formations 

._/Op.cit., PP• a2. 940 

· on the groundl that the• division had been carried farther than/the lithologic 

differences ~ustified and'thought that a di~sinn into three formations was pre-

:f'erableo 

Prosser•~ Classification 

Cimarron series 

K:l.ger formation 

Cave Creek gypsum 

salt ~8rk formation 



Prosser retained the tormational names of' Cragine but classed them as sub=t'or-

nations. He t'eltt however, that the Big Basin sand.stone should be classed as 

part.of' the Comanche series. 

After a hurried study of' the Cimarron series across parts of' Oklahoma 

_j 
and Texas Cragin publ:l:shed a revised subdivision of' the series that he thought 

------------------------·----------
_/ Cragin, Fo w., Observations on the Cimarron Aeries: />mo Geoil!ogist, vol. 19 9 

PP• 351-363, 1897. 

would be a.daptable to all the occurrences that he had seen. 

Classification of' the Rocks of' the Cimarron Series 

Divisions 

Kiger 

salt Fork 

Formations Subt'ormat:!.ons 

Tolga (1<1/090, z) Quite variable with locality 

Day Creek 

Red Blut't' 

None 

None determined 

Dog Creek )*Chapman dolomite 
(stony Hills)~phitheatre dolomite 

Cave Creek 

Glass Mountains 

Shimer gyps.um 
nkins clay 
dicine Lodge gypsum 

.{"Flower Pot shales 
~dar Hills sandstone 

.f~lt Plain 
~er 

"Not knoWlt to be clearly recognizable outside of' type locality. 



,, 

.11,fter several seasons devoted to the study of the Bed Beds o:f Oklahomao 

_J 
Gould revamped Crag:l.n1s revised classification to more accurately describe the 

fc.. ._/ Gould~ c. N.. Geology and.;la:ter ~sources of Oklahoma.: Uo· Se Geole. survey9 

Water Supply Paper 148. PP• 34-77, 1905. 

sequence as he had found it. The :following table gives the relation between the 

zwo classifications. 

Cragin I s Classif1cation 

Day Creek 

Red Blut'f 

Dog Creek (Stony Hills~. 

Cave Creek 

Glass Mountain 

Kingfisher 

Classification by Gould ,.~~ 
ft& I 111s::,zl\ formation 

Mangum dolomite member 

Collingsworth gypsum member 

Greer. formation Cedartop gypsum member 

IDcy'stack gypsum member 

Kiser gypsum member 

ChaJ;ley gypsum member 

Woodward :for­
mation 

Day Creek dolomite member 

Whitehorse sandstone member 

Dog Creek shales member 

Shimer gypsum member 

Blaine fonttation Medicine Lodge gypsum member 

Ferguson gypsum ~ember 

Enid fomation 



,,_,7 

Gould reDa111ed the Bed Blut'f sandstone. calling it the Whitehorse sandstone, 

because the earlier name was preoccupied. 

_/ 
In the description of the geologic formations cf Kansas 9 Moore adopted 

n _; . . ../ _,, 
1 ,:,,, Moore, Ro Cos 0:1.l and ,oo.s µsources of Kansas 0 Geology of Kansas: Kans. Geol. 

• < 

survey, Bullo 6, part 2e.P• 54, 1920. 

some of the formation names used by G9uld0 but retained the name Cave Creek for 

the gypsum-bearing formation. His division of. the Cimarron group is as follows: 

Group Formation 

Greer 

Woodward 

Cimarron 
Cave Creek 

Enid 

_J 

Member 

Big Basin sandstone shale 

Day Creek dolomite 

Whitehorse sandstone 

Dog Creek shale 

Shimer gypsum 

Jenkins shale 

Medicine Lodge gypsum 

Flowerpot shale 

Cedar Hills sandstone 

Salt Plain shale", 

Harper- sandsto,ne/ 

Moore made note of a reported unconformity between the Dag Creek shale 

_J Idem, P• 71. 

and the Whitehorse sandstone and suggested that the DOg Creek shale b~ placed in 
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the Cave Creek formation if the report was substantiated by subsequent 

work. Various writers have since expressed the opinion that such an 

unconformity ~ists. 
_I 

Roth is one of the more recent supporters of this 

_/ Roth, Robert, Evidence indicating the limits of Triassic in Kansas, 

Oklahoma, and Texas: Jour. Geology, vol. XL, no. a, p. saa, 1932. 

view ind he b{ieves that the unconformity marks the break between the 

Permian and the Triassic systems. He proposes the name Custer for the 

beds that he considers to be of Triassic age, namely those between the 

Dog Creek shale and the Comanohean formations. Roth refers to the 

angul~r discordance between the Dog Creek and the Whitehorse forma-,, 

tions in sec. '.I.Br T. 30 s., R. 16 w., Barber county, Kansas, in giv-. 

ing evidence supporting his hypothesis. (Fig. ) . _/ 
Anderson 

_I Anderson, G. E., The Permian-Triassic problem in western Oklahoma: 

Jour. Geology, vol. XLI, no. a, P• 834, 1933. 

disagrees with Roth as to the existence of the unconformity and cites 

field evidence which he considers to be contradictory to certain views 

held by the latter. Re also differs from Roth in the interpretation 

of various lithologio and structural characters of the rook. Regarding 



,..- Ba 

' the occurrence in Barl;>er county, Anderson wrote: " ••• it should be 

noted that in tnis area the D.og Qre.ek is less than 40 f'eet in thick-

nesa. With this thickness and with a dip of only 1·0 th·e f'ormation 

would be entirely removed, up dip, in leas than one-half mile. The 

formation, however, continues throughout the area maintaining its normal 

thickness. The angular contact, therefore, seems more likely due to 

cross-bedding, which is of' frequent occurrence in the Oklahoma 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 ob·served in none of the many 

other exposures of this contact seen in the county. 



_.t.Aa lile• e Orea¼ ec: *ion 1f tbs r 1 1, w• ectnn:tsii d -.S., : Sl!tl5!RQ&e!!RU i J 

• Var:fnns )Libc:s hnzr; since expressed the opfnirn :t:J r" az:sb 21_ ta1111:Aoz:a:tt.9 snsts• 

_/ 
:f:n!Biffl~~-11>nmf-t8'11:e ,.,,,u._"", f t "• d!h.:. 1 u t :l<llh Evans _____________________________ _,_ ________ _ 

.Q,e,. -1 Evan~, Noel, Permian $eds of /orthwestern Oklahoma: am. Asd Petroleum 

Geologists, Bullo• vol. 15, no. 49 P• 4~9 9 1931. 

stated that he had never seen the ·Whitehorse resting in place on azry b~d lower 

than the top of the Dog Creek. Changes of interval• which were probably caused 

by depositional thickening and thinning, he ~ve as the only con~tions suggesting 

an unconf'ormity at this horizon ~hat he had ever observed. 

'Gould revised his earlier classification, basing the changes upon 

-1 Gould, c. N. • A ,,iew ;Classification of the Permian Red Beds: 

Assoc!~~ien.Petr&leum Geologists, PP•· 322-341, 1924. 

additional,inf'ormatio~ that ~e and other observers had obtained from more exten-

sive work, especially in the Anadarko Basin area. He.added two formations, the 

Duncan sandstone and the Chickasha formation, both of which are equivalents of the 

upper part of the Enid. The name "Woodward" was abandoned and the Dog Creek 

shale, the Whitehorse sandstone, and the' Da;y Creek dolomite were each given the 

..J 
rank of Ii formation. The name •Green• was als:o abandoned. Gould Jw.d. described 

J-." -1 Gould, c. N0 , Geology andJfater Jfesources of Oklahoma: u. So Geol. SQrvey, 

Water Supply Paper 148 0 P• 59, 1905. 
r 



this formation as being present in an eastern and a western area. The eastern 

'f-.. 
Greer he changed to Cloud Chief. ·The rocks of the western Greer area had been 

subsequently identified as belonging~o the Blaine, Dog Creek, Whitehorse, and 

Cloud Chief forll)ations. These changes made the classification of the formations 

of the Red Beds in Oklahoma as follows: 

Quartermaster formation 

Clou~ Chief formation 

Dey Creek dolomite 

Whitehorse sandstone 

Dog Creek shale 

Blaine formation 

Chickasha. formation 

Duncan sandstone 

Lower Enid formation 

_/ 
In 1926, Aur:ln and others subdivided the Enid. formation in greater 

_,.Formation: 

_/ Allrin, Fo L .. Officer, Ho G._~ld, c. Not The jubdivision of the Enid 
,_,qJ ,x 

Gaol. Soc • .l/ll AmerY, vol. 10, PP• 786--2'99 0 1926. 
---- ,.;>' 

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

• fomation to a group name and gave·each of its six subdivisions the rank of for-

mation. The Enid group was also defined as\inoluding all of the formations in north• 

r<l 



central Oklahoma that are the stratigraphic equivalents of the Kansas formations 

from the base of the Cottonwood limestone to the tpp of the Flowerpoz shale. The 

J V 
Enid formation as originally described by Gould included only the rooks from the 

J Gould, c. N., Geology and/ater ,SU.pply of Oklahoma: u. So Geol. survey, 

Water Supply Paper A. 148 0 P• 39, 19050 

--------------------------------------
base of the Harper sandstone to the top of the F.l.owe~ot shale. The correlation 

of the subdivisions of the Enid gro~p~ith the formations in Kansas as given 1n· 

the paper by .Allrino Officer, and Gould is shown below. 

1.,1 
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'' Units Recognized in Kansas Names Proposed in this Paper 

li'J.owerpot shale 
Cedar Hills sandstone Chickasha formation 
Sal~- J?la.inj" measures 

-. -
-

Harper sandst'bne: 
J Upper Harper :Duncan sandstone 
Middle Harper 

Hennessey shale: 
Bison Banded member 
Fairmont shale member 

Lo':'1er Harper Garber sandstone 
Ha;vward sandstone member 
Lucien shale member 

' 
\ 

Wellington shale Wellington formation and Pearl shale 
Marion formation: member of Marion formation mapped 

Pearl shale member together 

' 
Hei:;i'ington limestone member 
Enterpr1s·e shale member 
Luta limestone member 

' Chase group: 
Winfield limestone 
Doyle shale still'lfAter formation 
Fort Biley limestone 
Florence flint 
l\latfield shale 
W~eford limestone 

Coundil Grove group: 
Garrison shale 
Cottonwood limestone , 

The relations between the various Permian formations of the southe:oi. 

~eat Plains area, as these relations were understodd in 1927 0 were set forth 

J 
in a paper by Gould and Willis. The part of their correlation table that gives 

J Gould, c. No, and Willis, Robin; Te~tative jorrelation of the Permian jormations 

of the /outhern Great Plains: Geol. Soc. ~er~Bull •• vol. 36, PP• 431-442, 1927. 

1 I 



the relation of' the formations in Kansas to those :ln adjacent parts of' Oklahoma 

is shown below: 

southern Kansas Cen:llral and western Oklahoma 

B:f.g Basin Quartermaster 

Hackberry bloud'Ch:f.ef' 

Dey Creek Day Creek 

Whitehorse Whitehorse 

Dog Creek Dgg creek 

-
Blaine Blaine 

Flower Pot 

Cedar Hills Chickasha 
? 

Salt Sla:1.nf) 

Upper Harper Duncan 

Hennessey 
Lower B'arper 

'tJ Garber 

i 
Wellington (sait) Wellington (salt) 

Marion 

Chase stillwater 

Council Grove . 

.J 
In 1931 Evans published a paper in which he made several changes :l.n 

Jl "'- ./ Evans, Noel;, Stratigraphy of Permian fads af /orthwestern Oklahoma: .Am. Assl:l~· 

jl<?. Petroleum Geologists 0 Bullo vol. 150 ~• 4 1 PP• 405-439 9 1931;, 



•• 
correlation and in the nami!lg af various members and beds in the series. He re-

duced the rank of' the Cloud Chief' formation to that of' a !)!ember of' the Whitehorse 

f'ormation 0 thus placing the Cloud Chief' ~alow rather tllan above the Dey Creek 

J 
dolomite. In the original description of' the Blaine formation, Gould named the 

../ Gould0 c. N09 Geology and)1ater ~sou1:ces of' Oklahoma: u. So Gaol. survey 

Water Supply Paper 1481 P• 440 1905. 

lowest gypsum bed of' the formation the Ferguson• The next one above he correlated 

with the Atadicine Lodge gypsum of' Kansas and gave it the same name.. The third and 

top bed of' the Blaine9 as he described it9 was called the Shimer gypsum and corre-

lated with the Shimer gypsum of' Kansas. Thus the base of' the Blaine, as origillally 

def'ined, was below the base of' the Medicine Lodge gypsum of' Kansas. Evans pointed 

out that he and various other geologists had followed the .M~cine Lodge f'rom 

Kansas south through northwestern Oklahoma and that ·this gypsum is the same bed 

as the Ferguson: gypsum of' Gould. Evans re4et1ne.i the names "Medicine· Lodge" and 

"Shimer" in Oklahoma to. make them apply to~ the same beds as they do in Kansaso 

dropped the name Ferguson, and added two new member names :aboye the redefined 

Shimert thus giving the Blaip.~ tom:- instead .of t~ee members. 

The following table &aken f'rom Eu;an•s paper gives his c],a..;sij'i_gatiop: 

as crmpared w1 th that of' Gould. and Willis. 



Classification of' Permian Beds, Northwestern Oklahoma 

I 

This Paper Gould and Willis 
(1930) (1927) 

Western and Northwestern Oklahoma southern Kansas Central and Westen 
Oklahoma 

Quartermaster f'ormation (Hackberry Big Basin Quartermaster ~d Big :Dasin names are dropped) 
.,,.._,,.,,._....,.. .. ..___ ... _ ...,....,.,,_~,.............._-

Hackberry Cloud Chief' 

Dey Creek dolomite (two beds, Upper _TJa:y ~reek :oa;v Creek 
and Lower Dey Creek) 

Cloud Chief' member 

. ., Rush Springs member Whitehorse Whitehorse ., ,:: 
s.. 0 Weatherf'ord dolomite 
0'" ' 

!j Marlow member a q'! Relay Creek dolomites 
(Upper and Lower Relay Creek) 

¾ 

Dog Creek f'ormation Dog Creek Dog creek 

Haskew gypsum member 

Lovedale gypsum member 
• 

Shimer gypsum member 

Medicine Lodge gypsum member 

Flower Pot shale Flower Pot ,cJ Chickasha 
'" ~ 

' . 

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

a considerable number of' the formations in the Red Beds section, there have been 

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

section have been subdivided in great detail. The result is.~ large number of' 



f'ormation and member names that, al.though each f'its the eection in the area in which 

it was applied0 are dif'f'icu.lt to correlate one with the other. This condition 

is caused by the f'act~ that the greatest possible subdivision is f'requently · 

valuable and necessary in structural mapping,that many of' the observers worked 1n ~. 

limited areas 0and that strata in the Red Beds are so variable in character i'ran 

one locality to another. 

~ The following table 
_J 

taken from one of' the charts by Wilmarth gives the 

Jl.-~ _/ Wilmarth, M. ~race9 Tentative jorrelation of' the famed;{eologic fn1t~ of' 

Oklahoma, Chart I: Ue s. Geol. SUDVey 0 l93le 

relation between the nomenclatures employed in Kansas and in various parts of' 

Oklahoma. 

A geologic f'ield oonf'erence for th!? purpose of studying the Red Beds 

of' 'SO!lthern Kansas and nortbWestern Oklahoma was held in April) 'If 193'!,_ under• the 

auspices of' the Ollahoma Geological survey. The party attending the conf'erence 

visited Crag1n•s type localities in Harper, Barber, Comanche, and Clark counties, 

Kansas. and followed the various formations south as far as pos.i:!.ble into 

Oklahoma. G:dley prepared a chart for use on the conf'erence giving his interpreta;t!on 

of the relation of' various of the stratigrapl:µ.c units. The chart has been re-

dra:f.'ted and is shown in Figure 9• The. lensing character of the formations so well 

portrayed in the diagram is one of' the c)lief' obstacles encountered in making a 



classification that is satisfactory for large areas. GouJ.d9 State Geologist of 

Oklahoma, in s11Jl1Ul8.rizing the results of the conference, wrote: 

11 Io Practically all tyPe localities of cragin1s Permian red beds were 

Visited. ,In case the type locality was not seen, typical exposures of the 
i 
va,rious formations were studied, usually many times. 

II., It was found that all of these :formations first described in 

Kansas may be carried iouth into Oklahoma0 but lbhat on coming soµth physical 

and lithologic characters often change. 

III. Iargely as the. result of '\:he worlc done and ideas gained by various 

men during the past few years, which ideas were orystallized.9 at least in part, on 

this conference, it seems logical that considerable rev.l.sion is necessary in the 

nomenclature of the rocks of this region. Among other things which should be 

gone into, the :following seem to be outstanding; 

A. The term Harper shouJ.d be revised. It is now generally 
~c.i..·a'<'· 

believed that' the ~lower' Har~er) of Cragin, :first ~ncountered •ne.ar Mil~' and 

exposed near Blu.f:f City, is in fact the approximate northern qquivalent of the 

Garber sandstone of Oklahoma. West of a:ri.d above this lies a bed oi' shale, the 

northern equivalent 13:f the Hennessey. '.l;he base of the -Harper, as the term is now 

generally used, comes in just east ·of the t-owns of Anthony and Manchester. It 

has also been shown that Cragin's Salt Plains Measures is not a valid :formation, 

being simply a topographic phase of the Harper or of the Cedar Hills. It has 

been suggested that the upper _part of the Harper, the Salt Plain/• and the Cedar 

Hills be thrown· together as one :formation and a new name proposed. 

Bo The teJ:'1ll Chickasha should be revised, and in all probability 

a new name should be proposed. Already the name is used in three senses: F.l.rst, 

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

Blaine formation;_ 'Second, as now used locally by the men working in the vicinity 

It 

' ,_ 



of Chickasha to include everything 1'rom the Duncan up to the base of the White­

horse; and Third, as used by Griley in tlle H:!.tchoook-Watonga area to include the 

ci,o;as=bedded phase of the lower F.!.ower-pot. 

Co Xb.e various members of the :Blaine forma.tion~shoUld, in all, 

probability, be renamed, or at least the terms reVised. Schaeffer, Gl:'iley, and 

others have shown that the :E'erguson Of Oklahoma is the same bed as Cragin I s 

original Medicina·,:todge of Kansa$., It is not yet clear whether the Medicine 

Lodge of Oklahoma thins ·out to the_ north near the Kansas line, or oarrie$ under 

the Tertiary beds to become the Shimer of Kansas. If t~e ~~dicine Lodge of 

Oklahoma does th:i.n out near the Kansas line• then the Shimer 01' Oklahoma would 

also be the Shimer of lCansas. There shoU1d be additional work done in the Blaine 

in order to correlate the two msum beds of Kansas With the '!lhree beds :l.n :BJ.a:tne 

County, Oklahoma, and w:tth the five gypsum beds :tn Greer county, Oklahoma, extruid• 

ing south into Texas. Also, additional work is needed to attemp:!) to carry the 

horizon of the Blaine through the elastic material around the southeastern end 

of the .Anadarko Basin. 

D. The matter of the Day Creek and Cloud Chief needs· careful 

field study. ll'or many years the Day creek has been considered to i:l.e on top 

of the Whitehorse, and at the ba$e of the Hackberry in l{ansas and base of the 
. . 

Cloud Chief in Oklahoma. Evans and others would now place the Day Creek on 

top- of the Cloud Chief in the area of Woodward, Major• and Dewey counties, 

Oklahoma, and include the Cloud Chief with the Whitehorse. 

Es The matter of the Hackberry and Big Basin shoUld be gone 

into carefUlly. According to Cragin I s definition, the Big Basin sandstone was 

a separate formation, lying above the Hackberry shales. Recent st,ttdies seem to 

indicate that there are several •Big Ba.sin• s~tones interbedded with.Hackberry. 

At one .place in southeastern Harper county, Oklahoma, 80 feet of Hackberry w1:th 

at least three ~Big Ea.sin1 "sandstones were seen by members of t):lis conference. 



There are several ideas prevalent as to the correlation of the Hackberry~Big 

Basin with formations farther south. Griley believes that the Hackberry­

Big, Basin is equivalent to the Quartermaster. Others think that it should 

correlate ~n part at least with the Cloud Ohiet'o Clifton would abandon 

the term Cloud Chief. 

Fo The whole work on the stratigraphy of the Permian has been 

most difficult and much con:f'usion of correlation has resulted because of the 

apparent absence of true stratigraphic horizons. Unless we can recognize 

such horizons the final settlement of points of controversy and:tlifferences 

of opin:ion on equivalenoy of formations now defined will continue to be 

,dif'ficul t. l&lny of us bel:l.eve with Griley that the red beds as a whole con­

sist of a series of lentils. Some agreement mµst be reached on these matters 

before the stratigraphy of the red beds can be reVised to the satisfaction 

of all concernEl.d. 11 

The renaming of the members of the Blaine formation, to wlil:l:oh Bould 

J 
refers in paragraph III• c, has been done by Evans • 

..J Ope citoo PP• 409=412~ 

The various classitications of the Ired Beds that have been made and 
< 

the unsatisfactory status of the present correlation and nomenclature, as indi= 

oated by the above SUJl11lla.!:'Y" of the results of the field conference 0 only empha-

sizes the fact that ·a great amount of careful geologic work is still necessaey 

before a so1,tisfaotory correlation is possible., 



I I 

N8fes and Their A;pplication 

C:llnarron Series., The l'i:,rmian Bsd Beds in Barber ,Pollllty and southern 

H"a,nsas all belong to the Cimarron series. The name 11 Cima..=onflt taken from the 

...I 
Cimarron i.:tver, was applied to them by G:!:!agin when he first classified, de,scribe4, 

.-/ Cragin~ F. w. • The Permian .system in Eimsas: colorado qollege studie-s, 

and ~tlall!ed the va:i:i.~us forma:tions of the series. He describes the Cimarron 

series as f'ollows1 

•With the Wellington formation, ends· the Big mue, lower, or limestone-

bearing series of the l'e:rm-lan. succeeding it without break,- but possibly with 

a gradually introduced angular unconformity, are the Harper, sandstenes and 

higher prevailingly red formationi;, that comprise the remainder of' the Kansas . ' 

' 

J?13rmian, and constitute the Cimarron series, which,for Kansas, is nearly the 

same as the 'red beds 1,., 

So far as knovm, the series is destitute of any trace Of organic 

remainso 11 

:a;w::per Sandstones. Exerpts from the original description of this foi;--

_/ 
mation by Cragin are here given: 

·' ....I Idem, pf[.. 18-20. ' ' 



"These constitute the lowest a..1'.ld tmickest ·forrnat:l,on ot' the Cimarron 

serieso '.l.'h@Y comprise several 'hundred t'eet of' more <;>r less mottled• but pre-

vailingly dull-red, or brownish red. argillaceous and arenaceous shales and 

sandstones, i,,bove the Well':l,ngton shales and below the Salt Plain measures. 

The word sandstones, as applied to this formation, is int!lnded to. :!mply0 not tbat 

:t.ts roclts co11sist l'l!ainly of sands.tones throughout their thickness, but that the 

:frequent low ledges or rock wlnch acc;,entuate the fo:rmll.tion are of sandstone. 

Much or the latter :!.s of the sort quarried at Harper.a-a reddish-brown or roan-

colored sandstone• somestimes mottled and streaked, soft enough to ·bi; easily 

quarried and dressed but becoming lla:rder by seasoning, and constituting an 

excellent dimension stone. As tl)is stone first b,;came well known as a building 

material from its use at Harper, and as the outc:i;-ops of the formation which·includes 

it occ,tpy a large portion of Harper County, the name Harper seems doubly 

appropriate f9r the formation"., Speaking of the distribution of the formation, 

he says: •As .one travels westward from Wellington, the red shales and sandstones 

•of the Harper outcrop are first met with near M:!.lan0 -They occur thence westward 

to the Vicin:f,ty of Sharon0 but in their western extent are seen only in the lower 

tu 
parts o:r the coun\\Y"• Cragin gave the thiclmess of the Ha:!;'per as about 650 :reet, 

~-~~ 
using/las a ·basis :t'or his of' a,:;11 dri_lled at Anthon al:l;l.. 



The equival.ent of the Harper sandsi;9ne in Oklahoma has been div,ided into 

three fol:'!)lations' and two of them into two members each0 Tins classification by 

..J 
Aurin, Officer, ,md GouJ..d0 1;<howing it"' xelat:j.on to :the Kansas nomanolature)is 

given in the preceding section at this bulletin. The authors of the above 

.,J Aurin, 11'. L. • Ott:Lcf;)r, Ho G., and GouJ..d, c. Er., Subdivision of the Enid 

786-799, 1926. 

cited paper did not agree as to the limits of tlliair subdivisions. Th€'Y wrote: 

11 As stat19d above, it is p:i,obable that the Chickasha :!.nclud'a's the greater part of 

Oragin•s l1:LOWC;)rpot shales, and probably also his Cedar Hills sandstone and. Salt 

illa:inf Measureso Upon this point, however, the au.tho;-s are not :i.n agreement • 

. This being true, it i:, not now possible to draw a definite line between the Duncan 

and the Chio'kasha in northern O!tlahoma. some geologists woV,ld incJ.ude both the 

Salt Plain and the Ced,,e,r Bills with the \:!pper- part ~ the Duncan•" 

M9.ny gei'l'.!,ogists who attended the field con:t'erence at which the Bed"Beds 

were studied have worked in the aJ;"Sa of outcrop of the nar:per in .Kansas. 

Some af them expressed the opinion that the formation could be subdiv:l,ded upon a 

• basis ar. l:!.thology, but there were dit':rerences of opinion as to Just where 

~ 

divisions should be mac:l,e ,µid what,,_the Oklahoma equi:tralents'of certain units in 

the :Kansas section.~ ... , 



Only the upp.ermost beds of the E'arper sandstone are exposed in Barber 

Oounty and -no detailed study of the formation Wf1S made farther east in its area 

of outcrap. ll.ecogniz:i,ng the fact that the E'arper might well be subdiv:i.ded but 

lacldng the detailed in:f'ormation necessaxy tq :praperly J,imit the divisions, the 

k~t 
Vll"iter-~ designate t'.be iowe-st part of the Oi~n series as the E'arp'alr 

gTO)lp, deferring further subdi'lds;l.on in Kansas until its strat,igraphy wttbi.n 

/rJOC!Y/l'i-t'7 j/4,,-.pe/" , t 

the state ie better known. This leaves th_e ~ of' the tem11the s~ as 1fr,1Tj1Vd"2 

Xhe, sa.i t Plainl 1\!easures' ,ans the Qeda,r Hills !¾¼1dstoneso Al though the 

_;, 
Sa.lt Plainf Measures underlie the Cedar Rills sandstone~ Cragin described the 

stratigraphic' ancl geog;r:-aphic p9sition of' the former with respect to that of' the 

latter formation. His description of the Oedar Hills sandstone will, therefore, 

be given first., 

•The Balt Plain Measures are s_ucceeded by a 21one Of rocks in which unevenly 

ha.rd, in part massive concretionary, fine grained, bright,-red sandstoneso ha:uing 

some r!,semblance to tho·se of' the Bed. Bluff' te=ane of' th:' Kiger division, constitute 

the ieading feature. This may be seen a rew m;l.les northwest of Hazelton, ,Kansas, 

? 
below the Neocene sands which there i'orm th~ summit of the Cedarfallso ]rom 



this occurrence the ter:rane takes it;:i name., It i:; finely displayed in the 

canyon cut basaJ. incline of tiie Gypsum hills, southwest of !.!edicine Lodge, and 

in the same southeast o:f Aetna. The bright red. sandstone in the low blu:t':f north 

of Sharon and that outcropping on the south fork of, the Ninnescah Mver west o:f 

Kingman are provisionally referred to the Cedar Hills :formation. 

This formation has nowhere beenmeasUl1edo :Brom memory, it is roughly 

guessed at 50 to 75 :feet as seen in the basaJ. ip.cl,ine of the Gypsum h:!.lls of the 

Medicine Lodge lliv1,r and the Salt Forkoll 

Only those parts o:f Cragin's dE:>scription of' thia Salt Plain measures . 

are quoted. that bear directly upon the character of' the :formation. 

11 0ocupying an inte:rval between the l:!cirper and the Cedar Hills sand-

stones• in southern Kansas and northern Oklahoma, is a zone of' ;i:-ed shales (? With 

some sandstones) in which saline impregnations are cqmmon, giving rise to salt springs, 

salt creeks, salt or brackish wells and other saline waters wi:ilhin and near the 

area of their outcrop• and resuliling in a topography characterized by various 

closely aJ.lied :features termed sa.it-plains, salt-marshes, salt draws, salt-bars, 

salt-licks, salines, etc., in which the chloride of' sodium is of·tl;ln practically 

----pure, but sometimes associated wi~h other salts ••• 0 As local saline impregnations 

occur to some extent in mo.st o:f the terranes Qi' the Kansas~Oklahoma Pe:nnian• it is 

possible. that it may not always be easy to distinguish the limits of' the Salt 



1?la4nr/ measures, but the salt zone which is here especiall:,,- d.es;f.gnated as ,the Salt 

1?1.lrlnp meas1Jres :Ls o:f considerable extent and ii:; that from. wl;lich is der:l.ved the 

oFferi 
sa1t of' the Sal:!; p:J.ail!. of ·the ci:n=on );liver (called~ thE! Great Salt plain), 

which .is the sa1ine usually referre.d· to in the literat?Jre of' this region when 

t)le unqualified e:,q;,r.ession0 ,. 'the Salt p.lai?lr~ • is employed~ 

The strat:!,~aphic positlbon o:f this sa1t zone may be seen in Kansas on 

the east slope <:>f' t4e Cedar h;tlls o:r Harper Olounty a\ld on the so1J,th side of' the 

J&;t below · 
Selita Fork, a :few mil~s llatwaan Aetp,a, wher~, in each case, be•ginning •ed.iately 

below the bright red Cedar H:l,lls sandstones, ax:e the salif'erous clay-shales 

which a1,e the source of the saJ,t that at the one. locality gives character 

9,t and name to the L:tttle Salt ;treek that traverses adjo:Lning parts o:f Barber and 

Harper counties·, i,.nd at the other has given rise to one of the J?~CUliar flats, or 

basi, .. levels, so :frequent in salt shale topo~phy, a:n.d which are. evidently 

produced through the agency of' the sa1 t i tselt' • Little Salt Crei,)r, t)lough 

ha'Ving the ltj,.ghest source of its ~i!J,,i; in a hor;!.zon of saline ilnRregnatiom; 

immediately below the base of the Cecia.J;' Hills sandstones, apparently cu.ts othe:r 

saline horizons at somewhat lower·levels• and its lower portion may inter-

graduate with ancl. be only arbitrarily separable i'rOm the upper of the Ei;l.rper 

sandstones.\ 



- 7 

At J?.!:'att, salt deposits were encountered a few ye~s since, in drilling, 

without first passing through any thick body of g,;ay shales like the Wellington; 

and the relation of these to not far distant outcrops of the Cimarron sen.es and 

to sea level, indicates that ·they'belong to the upper~ or Salt Plain, measure.a. 

The follOWing is a condensed record of the borj.ng at Pratt1. 

Thickness !leptl!, 

Red sandstone and clay~ With v;ains of wai;er at intervals. 

(A vein of salt water was cased out at 150 fe;at) --~w~- ffi37 $26 

Shales, aJ.most wholly red, more or less saline ...,. ________ ,,.___ 89 715 

Salty red and blue shale (mostly red)----------~------------ 13 758 

Shaly salt gradually becoming red and blue shale--~--------- 20 800 

Red shal,.e With some blue ~pots-------------------~-----~---- 50 850 

Rook-salt, With smalJ. admix~ure of shale~------------------- 20 870 

This section affords the only data here available with which to ind!-

cate the thickness af' the SaJ.t Plain mea~ures, giving for the verticaJ. range 

of the rock-salt 155 feet, which, wi'!;h a''few feet ad.dad for 'transitional sediments 

above and below0 prpbably appro:itimates the thickness of these measures as 

developed at and near 'their outc.rops in Kansas. 

,-,r 



:fue saline springs on the upper part of l:iittle MuJ.e creek0 in Barber 

county, Kansas; tJ:\e great saJ.:t spring at the head of Salt creek in Biaine county, 

Oklahoma, frc;,m the brine o~ which several tons of table-saJ.t a.rs now made daily, 

and which is said tQ futiish })J'ine enoygh for the manufacture of 160 tons a day; 

and (with lesE! cont'idenc;:s) the ~t plain .of the Salt fork in ~oods county, 

Oklahoma (sometimes known as the Little sa:1:t plain) az"€' prQv:tsionally r?fe:i;-.-ed 

to the SaJ. t P.lain measures.-• 

Cragin gives the thickness of his Salt Plain meas!ll'es in the area of out-

crop as. about 1.55 feet* This figure is the thickness of the saJ.t peds and the 

' i:nterbedded ( shales recorded in his log of the welJ. at Pratt, ID:-om the descriptions 

of the materi4l passed through,· there must be within tha;t 155 feet of roc1~t 60 to 

75 feet of salt that would be dissolved and carried away as sur:race waters reached 

ito Eyen if the saJ.j-beatjng zone were considered a stratigraph:J.c "uirlt, its thick-

ness at the outcrop woula surely be reduced by the thickness of the salt be~0 

/1.M 
:Brom Oa!s'gin' s discussion there appears to be no conv:tncing eVide;nce that 

the salt in the Pratt well occupies the stratigraphiq posit,ion of his Salt Plain 

measures. The base of the lowest salt bed is only 134 feet above the bottc;,m of 

the ;vell which, judging from ·the log0 did not go through the Bed Beds. He must 

have assUl!led eith,ir that the, thickness of the Harpel;' sandstone clilllU'..ishel} from 650 

'11. 



feet <Lt its area Qf c;m:tcroJ:l to 134 feet at Pratt or that a g;L"eat thickness of Red 

Beds, perhaps as much ei.s 500 feet, li.es below the depth reached by the well. 

Other wells dr:!.lled mo:re recently in southe;rn, Pratt and nor~hern Barber counties 

have penetrated sai t beds and also have gone through the Bed Beds. . The :f'ollow-

ing :liable gives the occurrence of salt in these weus. 

Location .of well Depth to Thickness , Thickness Distance f'rom 
top of o:f' re.d 9:f' salt oottom o:f' salt to 
Red Beds section base- of Bed. Beds 

. 

Sec. 15, T. 28 So, R. 14 w~ 2!:)0 lol45 80 325 

Sec. 30_, To 30 s.; R. 14 Wo 0 1,155 40 405 

Sec. 27, To 30 s., R. 14 We 125 1,140 25 355 

The :first of these t~ee weJ.ls is on:ty 10 or 12 mile§ from Pratt and the 

salt-bearing zone :!.l;!~ thersi:f'ore, probal>ly the same, as tile one recorded by era~ 

in the Well at P:ratt. The similarity o:r position o:r the salt in each of the wells 

here listed indicates The third well of the three is 

near the area of !>Utcrop of the Bad Beds and enters them a short distance above 

the top of the F.Lowerpot sruµ.e. The thickness of the red section penetrated below 
. ' 

tlrl,s !mown hori:;mn ~ ind:/-cates that there is no a_ppreciable thinning; of the Harper 

s,mg.stone at that :Location. The second well is within the area of outcrPp of the 

Red Beds. The surface beds there are stratigraphical!Y lower than the horizon 

first :eaached in well number three. The 'record o:f' i;he secQ11d we:tl indicates a 

r:,r, 



• thickening rath<;!l· than a thinning of the Bad Bad section • 

l 

From the information that these well records give the writer is le.d 

to the ccnclus;!.on t.hat the sal-t zone encountered in the well at Pratt occurs 

near the m:j.ddle of the B'a.r_per sandstone and not above it as was thought by 

_j 
Cragin. Gould has noted that one qr the salt plains in Oklahoma occurs at this 

_j GoUld• C ~ N. • The Oltlahoma Salt Plain·s: MX).sas .Acad. -4 Sci_.,..> Trans., 
1'7 

Vol.~ P• 182, 1901. 

same g?neral horizon. Re. wrote,1 concerning the salt-be~"'ing measures, "llut that 

all or ·even a greater part o:f the$e measures are confined to a definite horizon 

remains to bl;! proven. In fact, it has been demonstrated. t}Ja.t the largest salt 

plain in Oklahoma--the Salt Fork plain--is located nesi:r the middle of the :a:a.r,er•. 

Many holes that penetrate the Bed. Beds have been drilled in Kansi,.s since 

Cragin made his $tUdieso The re·cprds of these welJ,.s i11!'iicate that· Crag:j.n probably 

spoke better than he knEiw whi;!n he said that 111ocal salille ;impregnations occur 

to some extent in most of the te=anes of the Kansas .. O!dahoma Permian11 9 Salt 

is distributed over such a gi:-eat verticaJ. range in th$ Rl;,d Beds of southern 

Kam,as tlJat its occurrence seems hardly a sound basis for stratigraphic cl.assi• 

fioationo 



/J 

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

w., Obser~tions on the Qimarron Series: .l\n)er~aa.a,Geologist, 
. 

vol. ;:;a;;, no. 5, P• 352, 1897• 

nizing t)le limits of his Salt'Plaini measures on the basis of salt content for 

he wrote, "The saline character of the Harper is ma"lifest west of the pver 

and of Dover by the :frequent brackisl:} and salt wells encountered, Thus ·the 

difficulty of drawing a line between the Earp.er and the Salt Plain is increased, 

and-these should perhaps be considered as composing a single sali:ferous formation, 

;for which, from its being traverseq, by Kingi'isher areek and llaving the town 

of :Kingfisher within its area, t)le name o:f Kingfisher would be appropriate." 

The follov;inl?; table gives the aggregate thickness -o:f salt, ·its vertical 

range, and its position within the Bed Beds, as given by the logs of a :fevr •. wells 

in Meade and Clark counties, Kansas. These are typical of a large n\1lllb!lr of others 

tllat haw been drilled in Kansai; and Oklahoma. 

%Si= ii 1 .. 0 

t-'r 1 ~ 23 7 

9 £CS! is .;ad ii. 



•• 
•. Distance from bottom Di stance from Vertical Location of well Aggregate 

thickness top· of Bed Bed . range of ,of lowest salt bed to 

of salt to hi~st salt salt be.ds base of Red Beds. 
bed . 

.5ec.10, T.30 So, R.25 W~· 295 ft. 310 860 , .. 370 

Sec.17• '.l:o3l. So• l;lo22 w. 250 r 294 925 3·25 

sec.20. T.32 So• R0 2l W. 225 I 270 l,,05!3 305 

. . 
I Sec. 9, To33 So; R,,28 w. 242 I 467 945 255. . 

In these cases the middle one~hali' to two-thirds ot the series is chcir-

• 
acterized by the presence of salt beds and. the upper 250 to 300 feet of the salt-

bearing zone contains from 1;1,bout one.,.half to nearly all the salt p.esent in the 

section. Although the salt in the Pratt well is low in the red sectionjthe chief 
I 

~ 
saltwbearing strata in t):le,1 series can har,;ll,y be as low, as the position that 

Cragin assigns to his Salt Plain measures. 

The occurrence of a salt plain at any _particula.J;" horizon within a sectipn 

so replete with salt beds would appear to depend more, upon. other c~tions that 

chancedtto be favorable rather than upon the presence of salt at ?J1Y one strati-

graphic position. 

The f'act that Cragin gave so few measured thicknesses in his desc;d.ptions 

of the formations makes the problem at field r.ecognition of his units dif,f':!:cult. 

He states t.hat he did not measure t,he thickness of the Cedar Eill:s; sandstone, but ' "" 

· from memory gues:,ed. it to be 50 to 75 feet t!Jick0 Guided by these figures and 

Q./) 



the descriptions of the lithology of the Salt :Plains measure$ and of the Cedar 

Hills sandstone the writer endeavored to identify the contact between these 

f'ormations, as eragin intended. :!.t to be~ at Cedar Hills, the ty:pe locality of 

the sandstone. Underlying the Tertiary sand and gravel which caps the hills is 

e 
a great thiclmess of' alternat;tng sandstone and. sha¼ beds., 'rhe section is 

e,.. 
maiked by the heavy massive character of many of' the sandstol\ beds. They f'orm 

-
precipitous l,:,dges and bluff's from 10 to 30 feet in height. Sandstone strata of ttl:lis 

type.,,.are present down through a stratigraphic range of' approxiniately 250 f'eet. 

At ·no point in this section is there a cJ:i.a.nge of' lithplogy to g:!,ve "a zone of' red 

V 
shales (? with some sa.'ldstone) 11 o:f' suff'icient prominence or thickness to corres-

pond to Cragin' s description of the S~t Plains measures. Thei uppe):" parts of 

the valleys contain valley-f'illings that give/, them f'lat gentl~· ~ f'loors •. 

The upper ends of :bhe fillings ai;-e about 60 feet below the base of tbe Tertiary 

f'o:rmation. Qragin may possibly have mistaken the thinly bedded valleyw:f'illing 

~ 
for Permian shal!,ea, and"the flat bottom to be a salt flat. 

The d:i:f:'fict1lty of identifying the Salt Plain measures and the question 

' as to whether the term as a f'ormation name· should be perpetuated have long been 

• _; 
recogni.zed •. :erosser·• in discussing the geologic section from Medicine Lodge 

_; . 
Prosser, P. s., The Upper Permian: Kansas Geol 0 Survey, vol. II, p~ 86, 1897. 
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River to the top or the .(zy'psum Billso wrote, •The sort req. sandstones below 

these. shales, :forming the upper part or No. 4, belong in the Cedar Hills sandstone 

o:f' 'Cragin, while the b1J.se or -the b;).uf'fs near the river is probably in the 

diVision that hi!! merms the Salt Plain .Measutes, though there ,is hardly any line 

or separation betW~enstheit7(ota:l.vi~it\t!~V8· (To correspond with the description 

or the section that l,e gave, No. 4 .in the quotation should be No~ ;i..). 

,,_/ 
Gould wrote 11 St3:ati!l;l;'aphic.a1ly, the Salt Plain is the most unsatisfaqtory 

,_/ Gould• 0., N., The Oklahoma Salt Plains: Eimsas Acad •. Sci~.") ['ransH vol• 

17 
~ P• 1820 1901. 

------·-------------.,......----
fonnation in the Kalisas .. Qklahoma Red Beds. Indeed~ it is st.ill an open question 

whethe;i.· it would not be wis~ to either assign it to sub:f'ormation ranl~ under the 

E'aJ:'.per or drop it althgi.ther i'rom the nomenclature of the series." 

Inasmuch ~s studies of the occwrence of salt in the Red Beds and of 

the iithology of tlle rocks at the outcrop have failed to sst<'l.bl:l,sh the l:lalt 

Plain meas1.i.res as a stratigrapl1ic unit, there appears to be no reason :f'or re.-

taining t;lle te):'lll in the nomenclature o:f' the Cimarron series. This opinion is 

shared by practically all who are familiar· with the stratigraphY or the Kansas-

iv 
Oklahoma Red Beds• The term "Salt Plain,,~asur~• will• therefore, be dropped.. 

, 



~✓ 
.Rl,a- study a!: the Permian in 

~ 
Oklahoma. led :::2'to make the . . 1' 011 owing 

J Cragin, F. w •• Observations on the CimarrQn Series: Amsr!Lerii!!..Geologisi, 

----------
statement concerning the Cedar Hills sandstone, "The Cedar Hills sandstone o:t' 

lll;y' Kansas Permian i.ecti~ has not been satis:t'actOl;'il;ir. :l,denti:t'ied in centr?,1 

Oklahoma, and it is doubt:t'ul whethsr,'it.'is possible to distingu:l,sh there the 

.,_ 

lower or theoreti~li,;i,1y Cedar Hills, part at the beds between the Salt l'lain 
\.~ . 

¾..., 

and the Caye Creek• :t'rom the l·ower part aJ: tl?,e Flower-,_pot shales, which, howeyer, 

in Oklahoma. as il;l Kansas differ someY1hat from tl;leil:' more specialized/upper part.n 

The Cedar Hills sandstone i_s now recognized in northern Oklahoma a.l;ld has 

' been "!;raced southeast :t'rom it.s outcrop in I,fansas to a point a :t'ew miles peyond 

Okeene in north,easti,~ Blaine County, Oklahoma.. Throughout !llOSt a!: its extent 

the change . .from_ the Cedar Hills sandstone to the 'Flower-pot shale is marked 

vt/4e'1i 
not only by a change in lith,ology but also in pbysiography. WheA the land has· 

been subjected to a grea"I; amount of erosion ·the top of the Cedar Hills char-

"·acteristically f.orms a terrace or •a dissected plain above which rise i;he slopes 

of the Flower-pot· shales. 



,, 

The lithologies of the partt of the section that C+agin called the Salt 
~ 

Plain meas~es .and the part that he called the Cedar Hills sandstone are so 

ft similar that fo:r southern Ka:nsas the writer proposes to retain :t,he name ,, 

ncedar Hills sandstone" and redefine the term to include all the beds above ·tl,e 

Harper to the t_op cf the· Cedar .li:i,lls sruidstone, as Cragin defined it •. 

' _/ 
Flower-pot Shales. Cragin took the name for this .fo;rmation f'roll) a hill 

_/ IDragin, F. w., ~he Permian AJ,ystem,i3:1 Kansas:- Colorado College· Stud4es, 
'i J ,' 

,~ _;efo. 6, PP• 24-27, 18~6• 

. 
that has been 'ca;rved f'rom the shale by erosi'On •and is ·locally knovm as Flower-

(-:£: ' ) ' 
pot mo::l.'~ The .following quotations are from his description of the li:bhology 

and the topographl;c expression of the formation. 
'· ' 

. . 
, !gt'hese., .rp~ the most,part, ar:- lµghly gypsiferoui,. cleys •••• Lfght-red, 

),.~, . '-

dark-red, bl~ish-red., p:tnlc, gi:-eenish,-white, bluish-white and gra::(, mixed :!,n 

oon:f'usion With :ned in the ascendancy, g:i;ire much of 'f;)).e outcrop of this :f;errane 
. '" .. ~ 

a variegated aspect; o~ as v:Lewed at some distance, a l,ue approaching the late. 

fashionable coJ:or known as •c:tmshed strawberry•. T!l~ surface is. often strewn 

with fragments of white, pink, red Qr water-clear satin,-spar fleclced with gree~ 

or red clay and i·s sometimes a.;L.so set off' with sparkling ccystals or i:;ele~te••• 



/ i C 
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FLOWER POT MOUND 



' ' , " 
',J 
:~! 

"As seen·in canyon walls or other vertical expostµ"es, the satin-spar 

forllis a network wi.th il:'regular rhomboidal meshes. It lies, in fact, in a 

trestle-work of wa:i:-ped plate:s traversing the clay in all di:i:-ections, but chiefly-

in obli.que positions tending t'OWard horizontal. The clay· is thus inclosed, some-

times between tortuous subhorizontal and subpa;rallel seams, sometimes in spac:f.ous 

sublenzito:f.d compartments subject.to pa;rtition in various directions by inter-

secting veins. l'he ss>ams vary from mere ps1,per-seams to plates sev.,ral inches 

in thickness. 

\\ 
A :noticeable and picturesque feature o:f' the Flower-pot clays is the 

manner in, which their outcrops are carved by the elements. '.!'hey are, in tact, a 

theater of ra,;,id erosion, and many weird spectacles present themselves in their 

reliet-:f'onns. In localities where their p:r-otective covering of .Medicine Lodge 

gypsum has beer.- removed b;y erosion, as :f'or example• near the head o:f' L:tttle 

Mule creek and in the district between Eldred <l:11d Aetna~ they are frequently cut 

into rathBr st,:,eply sloped faces having that peculiar pattern of' sculpture that 

is best designated as •™-,and-gu.l}X erosion, consisting of alternate cones (more 

strictly semi-cones) anq. rai!J,-gullies. l'he cones are sometimes arx/Efii)ged in a 

close and remarkably :waiforlli palisade-like series on the face of a rampart-'.Like 



or amphitheater-like bll.lf'f', and in such instanc<;>s are calculated to arrest th? 

' attention even 9:f' those moiat W<liff'erent to natural phenomena. Such a palisade 

. of' cones may conveniently bE! Palled a Q.q_narium••• .Its min'3ral-surcharged character 

renders its occasional smoother tracts little less barren thah the ruggeder 

portions, so that the-Flower-pot lands are generally waste lands ••• 

•The thickness of' the Flower-pot shales on the salt :fork, southeast ot Aetna, 

is in the neighborhood ot 150 :feet. 11 

~~~~~~me~u~;-\n1e 

c:ha~-l:l;~~if¾E,yf..~-e-l;l.al.i;i-,al~.el<-Ji&-!l-4!'a:i~F.t'!!V''!ls's',r.~"f!l!.~ • 

....I 
,cave Creek Formation. Cragin defined the Cave Creek :formation as :follows: 

____________ .,.. _________ , 
'--· 

IIAbove ·the Fl.ower.-pot marls is an import,µ1t gypsum "))earing :formation, consisting 

usually of' either a single stratum of' massive eypsum or two such strata separated 

by an interval of ¥"ed clay•shale 0 It may be called the Cave Creek gypsums, or ~ 

formation, because well displayed in its :fuller development on Cave·Creek, 

in Comanche County, 'Kansas •••• The lower gypsum ·hoJ:1.zon (below named and described 

as t:P,e Medicine Lodge) is the heaVier and persists thrpughout the present known 

extent of' the :formation; while the upper, or Sh!bmer (so named after the. to;m.ship 

through which Cel,ve Creek.flows)., is less constantly developed as a distini:,t 

''" 



bed of massive gypsum, not appearing at all• on the valley of the Medicine Lodge 

~iver, so :far as observed. 

•At the .only locality at which it has been measured, viz., on Cave 

Creek at the Comanche .cave, the :formation has .a thicla:iess of noi; less than 50 

:feet, of which the Medicine Lodge gypsum occupies a thickness of 25 to SQ :feet, 

the Shimer gypsum about a thi:rd as much, and the interval of 37ed cl·ay, the 

Jenkins· clay (named a:f'ter the f'ormer Jenldni, i;rosi;of:fice • near C~ve cr.eelc). 7 to 

•The Medicine Lodge GypS!llll. While the Shimer gypsum and the Jenk:!.ns cls1,y 

require merely brie:f notice here, the :former resembling the Medicine Lodge 

g;y,:psum and the lai;te;r- the commoner gypsi:fe~ous red clay-shail:es o:t: the Salt For\c 

~ division, the Medicine Iqdge gypsum calls :for -a~ special desctjption, on a,ccount 
~ 

of', its stratigraphic importance. and its more than ordinarily -intere.sting general 

character. 11 Crag:tn ~ describ6" in glowing te·rms the sceP.,ic effect of 

the red hi.lls cappe:d by the whii;e gypsum. Describing t)le occurrence of the 

gypsum in the lµJ,ls southwest of: Medicine Lodge, he seys; "As seen in their 

easte;r-n border about six mil·es southwest of Medicine Lodge,. i;he :foundations 

o:f the GYPsum hills are laid in cedar E;i.:J.ls sandstone, their walls are .reared 

in the vatjegated sediments of .the Flower-pot shales, and they have, as c¢ping> 



a massive bed of' •gyp13um to which the stratigraphic name, Medicine Lodge gypsum, 

is here giwn, in double allusion to its overlooking the valley of the Medicine 

Lodge •river :f'or so many miles and to :tts prominent position oppo,.:Lte the picturesque 

county:,<seat o:f' l\!edicine Lodge, ;r.n which was estabJ.ished the first miJ.J. to make 

large commercial use of' this gypsum. 11 

Cragin continued the discussion o:f' the 'Medicine Lodge gypsum l;>y tracing 

its general. J.ine o:f' outcrop in southern Ea.nsas and the adjacent part of Oklahoma, 

· citing points aJ.ong Cimarron River in Woods and BJ.aine counties, Oklahoma, at which 

the bed is exposed. 

He described its J.ithoJ.ogy as :f'oJ.J.ows: 11 In minor parts, the Medicine 

Lodge gypsum is nearly pure white; in others .it is suttused with J.eaden gray or 

dusky-brownish shades; most commonly it is greyish-White, mottJ,ecj. with :f'eebly 

de:f'mied dark spots. The J.atter are generally the eicpression of a tendency that 

e:xisted in the gypsum, under the original. conditions o:f' precipitation to :f'orm 

crystaJ.s, as is shown by the occurrence o:f' the spots 1n every gradation :f'rom . 

ill-de:f'ined .spot-like segregations to well i'ormed crystaJ.s of s,elenite. 

Some of' the crystals are of' the common rhomboidal patterns, others are of the 

stellar type, ••• The uneven color and more or J.ess saccharoida.1 texture of the 

Medicine Lod@3 gypsum gi~e~ts :f'reshlY exposed sur:f'aces, as seen in the quarries 



of' Barber county. an aspect not unlike that or marble, and the resemblance to 

marble is rurther increased by the f'act that the gypsum takes a rine polish.• 

Af'ter describing the errects produced by solution oi: the gypsum1 

Cragin ended his discussion oi: the rormation with the rollowing paragraph that 

indicates he appreciates the magnitude or the gypsum -deposit oi: which he was 

describing a part. 

•some local use has been made or the Medicine Lodge gypsum_ almost 

since the rounding ot: the towns of Medicine Lodge and sun City; but within the 

last rew years two -mills have been built f'or the manuracture oi: plaster rrom it· 

on a collllllercial scale 1 and this is doubtless but the beginning or a vast industry 

that will ultimately be built up in this great gypsum-belt in southern Ra.n9as. 

Oklahoma and Texas, a belt -which is ra.r greater than the discontinuous one or the 

Geuda, and is, indeed, one or the greatest ·gypsum deposits :in the world. 11 

_j 
In 1897 Cragin described the Cave Creek rormation as he had seen it on a 

__/ Cragin, ~. W., Observations on the Cimarron Series: AmQ;p;i,Q,m, Geologist, ,.. 
vol. 19, PP• 356•358. 

--------------------=--------------·----
trip across Oklahoma and part or Texas. In this paper he p,;,inted out the f'act 

that the Sh:!)mer gypsum bed was not merely or local ~evelopment but was almost 

coextensive with the Medi,;>ine Lodge. He described the ou~crops oi: the Cave Creek 



,,,,,..- 2 2 

a.long Ci·marron and Canadian rivers in Oklahoma a.nd gave the thickness 

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

80 feet. Of this total he gives -the thickness of th~ Medicine Lodge 

gypsum as 18 to 24 feet, the Shim,e,r gypsupr-as 15 to 18 :Ceet, and the 

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

location given for the outoro'p of the f_orma;J;ion on acro·ss western 

' Oklahoma. into Texas, Cragin appears to have mistaken, in some loc,ali ties, 

\. ~ , -·-.-e.: • 

gypsum beds higher in the section for the .. qa.ve Creek beds. 

-' Gould applied the ·name "Blaine division" ·to this gypsum-bearing 

_/ Gould, c. N., General geology of Oklahoma: Oklahoma Dept. ·of 

Gaol. ll,nd Nat. History, 2d Bien. Rept.-, P• 47, 1902. 

formation. He wrote: "The characteristic which justifies its reoogo 

nit•ion as a division is the abundance of gypsum contained in it and 

its extent and limits are defined according.ly-". In part of the ar,ea 

of' outcrop. of' his Blaine division it consists of' three instead of' the two 

beds of' gypsum that comprise the Cave Creek. The lowest one of' these 

he thought to be lower than the Medicine Lodge typsum of· Kansas, but they 

have since been shown~o be the same bed. These conditions· appear to have 

been his reason f'or introdu·cing a new name f'or the g,ypsum-bearing strata. 

Inasmuch as the gy.psum beds in Oklahoma were known to be the southern 
On 



.. , 
whe:re it. ,:,g.s dtP<llalit:~d h~oe.use thEl streamjl werl/) ov(;iri;t'l1d,4.~ lh'ad!'t 

tia.',tiy 'the ~ntii"t! S;<l!ffiem of valleys was e.gilie.~~d Uliti':t the lowG~ . 
• ; • • ~ • I' • ' • }. • • ' 

i;afftt:t ct tht;, le.fgl;!l" t~:t'ltute.ry- vall'ii;ytr w¢ri'l t;l.ll~d to such an !;i;<"I· 
• ~: • ~ • " • • • ; • 1' 

t~nt the.t the~ ~-ou,ld bQ longe:r ltl)),d tltl'i s~r1Ht111s au.ring; flo·ii<t ·· 
~ ~ ,!' 

period1r. At s,uoh i!llni!>s .ibhe water .spt<ead (')Vi;!~ \he ent!rl/i i<>wl:lf 

stl.opes ·of the h:!.:i.li;c ~d riow~d d(lwn to i;hs 111.1;..ifo~ vallE!fSt Jgg~ad ... 

!ng the sutfe.Oe OVl/)r whi~h: it :f'lO'Wed~ l,lly,e~tttall:,, thl/i depo,tits 
.. .. ' 

:to~lll!:ld '.~ 13hGet t'hii.t -4ovEJ~l:ld i;.he m~3or va.116:,,.s and. th.ii" li;IW~~ sltii)as. 

:;,1' thf!! #.'idgest, with ttingu0:1 ilhat e~tended fll.il' \tp th~ t.ti'bu-trn.);':r '!ralleys . 
to.wEu•.d the diirid~s., 

Later• _eroaional_ £eatut-iH1". - When ton'4it:l.ons .oh~ge.d. -S(? that the 

stl:'e'iim~· w!il:'e. a~ain ·,a.b:li/1' -to. ·d&g:t>e.d~ the le.~t'l, 'they in(t'ise-d thi!!ms~lv$s 
,_ • - • It 

.into· th~ 1,i.);luvil.:a:1. i!1atetili'l, thtd:, hi,i.d "<lhoked: ·!!lid• i'i'):l,ed the'i~ ve). l&YB'• 

!!:he d:t>1;1,inn.ge-' l.ine-s :tn mt1si o-J1.se.s -we.l,'i!f not 11h~ged m1!!'h: ttc,m,,t~~ir 

i'ormet courses~ esp~giall.w -in th~ ~pp1n• pe.rta of 1.ihe ve.:1,leY<#t 1:4,.. 
1.hi;i iattti" ,w:e.re• onlu- p·e.rtly r ill~d. ttany exampies mo.)" b~ e:'een; 

, ' ';,. . 

. . . 
than th'l'> · pioe<(>Ge:r.:t-ana a11a:l.nage hl).d,:, ~d- 011ol!ls.;seoti¢1ns ·ot fi1i~a 

. . . . 
chnnn§l~ ate vi~ib1~ in r:tvt'/i- l>anl<.l!l.cji• f P1.- .A),., 

BeJJause of 'tihe high gi;'e.dient Of th$ liliil"l!1e.ms alid the {ftii":lf <ihll.l;'"' 

:a.ot~r- or ·the ·.u:~l'le:ri.E'I !'1:~e:f;i~n, it ie. ba-:bi_g etl>~~d i'n.t>idly ,8.ftd steep 

o.a.nyon.l!>llke vs.:i.:iey11'a.i>~l(>p~ hi -bh:e tla't '1l<ior$ qt thiii partl;cr 

i~:tled Qlder 1t1.d .. l1;,ys; llle.Vi:hg tiu,,aol!!J:l. of 1"¾~~1(1.l\:& a.14:!ng t'hlf s:l.df.s 

(P1~ l3) •. · ll'he ~l'otd,01:1 hiioil r~'tf1u1,:l:i!d th.9 prt'flfenoi';I 01.' e~da,r stumpl'j 

11! to 15 inqh~,!1 in dia.metet' w$.th1n thtl Gei>:ti:i.ne ~ in4!l:!e.ting tha;t. iihll .,~ .. . ~ 

i-a.t~ Qt .~ggfa4o.'l!ioi we.,s !ary tlilw !UJ.d p1;1rha.p·11 oea11e!l i'21'bir!lily li~r~-

;l,t1g 09.na:l.d~l'l\lb;J.e per.tads of' t!l.ml'/i,oo l~ on!lt l,ias~ th~ gtqu,:i;d :U,n~ at 

th~ ,I;' 1m~ ·qf i~owi.ht a.a ind.:l.i;,atbd. by ·~he. pi'{li tiqn: ofi thili raQ°1it!t l~ 
. \,_ ,.,n 



continuation of' those that Cragin had studied' and named in Kansas, 

it appears that to have added another member to the Cave Creek would 

have ~dequately named the various beds and also would have avoided 

t·he dupli.cation of' names for the i'orll!ation. ,f 

Although the name Cave Creek has priority over Blaine, the latter 

term has been used in Oklahoma and because of' the great amount of geo-

logic work done by the oil companies the term has beo·ome better known 

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

Blaine. 

;tn ascending o_rder, the 

the only ones of t)J.e 
' 

' . ,~t 'are , i ,-• ' ... , .. 
e:x:posed in Barber;ounty • Jn ~s original description of the 

,/kl.es 
l 

Cr,;1gin wrote: "The ,lowest~iiiell'iber~ or ~o·g·creek_ terrande, 
- i'..t"'. ., 

>. 
fJ; 

o'f; the 

some .. ·" thirty f8et,·•·or locally 
l --.,;~,.__,,~ , 

' ' 
o:r a less or g;reate;i:- .thickness, of 

shales, with laminae of gypsum in the.basal part and one 

. 
... , ,• I,,,_ 

-'*";:'--·.,,_, -~\ 

\,,~a,y to dark-grav. and claY-imoregnated portions ma..v 



partake of the red color of the including shales. In lithological character, it 

varies from s(?lid stone which serves a fair purpose as a building.,.stone for the 

rougher uses, to that which is s,> contaminated with cJ,a;y as to be soft and worth.,. 

less. I·!; is often cellJl].ar or cancellated. 

"The thickness and stratigraphic relations of the Dog Creek f·ormation are 

well displayed south of Lake City on Dog creek, from which the formation is · 

named.••" 

_/ 
In his later paper Cragin changed his description, of the forma·tion, as follows: 

J-C:. _/ Cragin, F.' Wu Observations on the Cimarron 'eries•: Ame~ie,m,.Geolog:l.st, vol. 

"The Dog Creek fo:rma,tion peirsists and finds greater emphasis 'in Oklahoma, 'being more 

positive ihere in its cha.:'acter than in Kansas, and thicker and more complex than 

the Cav{creeko In central Oklahoma it is a great dolomite fo:rma.t!llon0 oo 11 He 

suggests that "Stoey Hills" would be a better nallle for the formation,, than •Dog 

Creek• because of its development in the stoey Hills east of Watonga., Oklahoma. 

_/ ~ 
Gould stated,. however, that the dolomite peds in the Stoey Hills are in his Blaine 

J.,c.- -1 Gould, c. N., Geology and/ater fasourc"s of Oklahoma: u. s. Gaol. siµ-vey, 

• ytate:r-£,§luppJ.y Paper 148, PP• 54-55, 1905 • 

formation and not in the Dog Creek. The latter i'ormat:l,on is thicker in Oklahoma.'7;4 1;1 

I~ Ir:;,.,~,.,.., 

a'l 



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

_/ 
writers. Gould stated that near Quinlan, in eastern Woodward County, the thicl{-

_/ Idem; PP• 54-55 • 

ness, as indicated by aneroid readings, is 225 feet and that readings of 150 /175 

feet were obtained in a number of localities. In a later paper Gou,J.a:{,,ak:'the 

J,,~ _/ Gould, c. Nu A }few passification of the Permian Red Beds of $outh\Vestern 

Oldahoma: AmS!!!'. Assoc. Petroleum Geologisi;s, Bull., vol. 8 0 n<>o 3, P• 334, 1924. 

-------~------'---------------------------
following statement regarding the thickness of the Dog Creek: 11S1;ill i'arther south 

in Blaine and adjoining counties its emirs thickness cannot be measured at ax,;y one 

. _j 
place, but it is believed to be si;ill thick~, possibly 400 or 500 feet.n Becker 

() c- _/ 
:r Becker, Clyde M., Oil and /as in Oklahoma, Caddo an~ Grady.)ountieR: Oklahoma 

Geol. Survey, Bull.!!liiii11r 40, vol. II, PP• 105-118, 1930• (Originally published as 

Bull.. 40-I, 1927). 

--------------·----
reported 90 to J.15 feet of Dog Cr.eek in Grady Jounty and gave 125-150 .feet as 'j;he 

combined thickne~s of the llog Creek and Blaine formations in ~dd~unty. 
.J 

Freie 

-_/ . 
Freie, A. .r •• Sedimeni;ation in the Anadarko Ba.sin, Oklahoma Geol. SUrvey, Bull. 

stated: "The logs of welis in Kiowa tou,.>1.ty give the Dog creek a tb:l:ckness of about 

_/ 
400 feet"• Evans described the thickness ·throughout Harper and northern Woodward 

C\'2., 



,t,, 
y 

..../ Evans., Noel, Strat:i,grapby or l'ermi,an -Sass of MQrthwestern Oklahoma: .A!U!!'. 

Assoc. Petroleum Geologists• Bull.• vol •. 15, no. 4, PP• . 412-414, 1931. __________ , ________________________________ _ 
counties as approximately 50 feet and from there southward as g;rddually increas-

ing to about 175 feet $n the Anadarko basin. The chart by Griley, Fig. 9 1 shows 

·· a variation in thickness comparable to tha1gi'gsln by Evans. 

Differences of opinion as to just what should be considered the top of the 

formation are probably the reason for the wide range of values given for the thick-

_/ 
ness. Gould considered the Verden Channel sandstone as part of the upper Dog 

_/ Gould, c. N., Aftew p.assi;f'ication of the Fermian of· ,zou.thwes'tern Oklahoma 

.Bed Beds: Ame-P• Assoc. Petroleum Geologists, 13ull., vol. 8, no. II:r, P• 335, 1924. 

Creek, whereas, tha:t; sandstone .has since been classified as 'Pa;-i; of the overlying 

Whitehorse. The values given by Evans and Gti.ley are\f"or the thfckness of the Dog 

Creek ,as :!.t is now recogni:zed in northwestern Oklahoma. Farther southwest the for-

Jllation becomes more like the underlyi11g J3:!.edne and they ar"' clasi,ed as gne for-

_; 
ma;tion in Texas by IJ.oyd {Uld Thompson. 

,_/ IJ.oyd1 A. M., and Thompson, w. c.,, Correlation of Perm:l,an jutcro;ps on 

./ f3µ..a...O.,. ) 
_;Eastern pf.de of West Texas Basin: A:r1JfF.:. Assoc0 Petroleum Geologists~ vol. 13, 

fto• 8, P• 950, 1929. 



_/ 
Whitehorse Sandstone. Cragin described this :formation under the name Red 

·muff Beds as :follows: "?hi~ :formation consists o:f some 175 or 200 :feet o:f light-

_/ Cragin, F. w., The Pemianfestem in Xa.nsas: Colorado College Studies, vol.- 6, 

red sandstones and shales ••• Viewad as a whole, it is very irregularly strati:fied, 

•••• 

•The Red Blu:t'i' beds exhibit the most intense coloration o:r any o:r the rooks 

of the Cimarro;n series, beit,g ~pproaohed in this respect only by the Cedar Hills 

sandstones ••• The sandstones o:r the Red Blu:f:f are generally too :friable :for building-

stQne; but in some instances sele\}ted portions haye proved hard enough for such use 

and i'airly durable. 

"A marked characteristic o:f most of these sandstones is their unusually / 

fine texture••• 

"The Red Bluf':f, beds, once uncovered• ;ici.E1ld .rapidly to subareal erosion· and 

• 
their outcrops generally .show a rugged, canyon-oµt relief: which, in connection 

with their bright-red color and their :frequent setting-o:r:r with dark green cedars, 

makes some o:f their landscapes exceedingly picturesque. The sandstones are 

:frequently trlilmmed o:r:r by stream erosion in a long, straight, vertical wall 
/ 

that resembles the face o:r a quarry••• 

I 

Qt:.. 



I"' ..:!2 

•On the ME1dici11e I.odge river, the Red BJ.u:f'f' beds const:j. tute the highest 

surviving formation of the Cimarron series and occur as far west as Belvidere. 

At the latter place, iley are unconformably overla:!.d by the Cheyenne sandstone, 

only the lower part-,, about. 100 feet. of their thickness being representep.. 11 

J!, 

The Vlbi\ho:i:-se sandstone, like many of the other formations in, the Cimarron 

series, thicke11s southward int.o the Anadarko· Basin. 
..J 

Sawyer gave 490 feet as the 

.J Sawyer, Boger w ... Oil ana:/as in Oklahoma, Kiowa and 'Washit~ountiE!S: Olda. 

---·-------------------------------·------
thiclcne.s,._.of the formation m Grady/4unty, Oklahoma. In addition to increasing in 

thickness the character of the formation changes to the south, so much so that it 

has been subdivided into. members. TWO of these, the llarlow and the Rush Springs 

-1 ,.,,.I 
members, were named by sawyer,and_ Evans added a third Jiy alassing the Clo!ld Chi'eI! 

as a member of the Whitehorse sandstone. 



• ' 
JJETAILED STRATIGRAPHY 

subd&~isions ~fa rock series and contacts between formations 

based upon differences of lithology may vary in s·tratigraphic 

position or even b!a)come invalid from one lo.oality to another 

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

Red Beds are composed of a limited numbe~ of" lithologic types; of these 

the fine-grained r~d sandstones e.nd red to red-brown shales are by far 

the most abundant•. Repeated vertical anq late.ral alternations and 

.. 
grad·attions between such 11:/,milar rock types make this series extremely 

difficult to satisfactorily subdivide. 

.., -, ,, ... _ 
Tn!!l writer realizes th.at some of' the formations as aefined rul:d 

described in th:is paper may not apply to other areas, but "he. beli~ves 

that t'hey port1tay the str,atigraphyoo'f the R~d Beds o:f' Barber county, 

Kansas, and in general corres.pond to units that are traceable south 

into Oklahoma. 

l!istograms of s.eve_ra].'. ... s·e.ndstone beds are shown in figure • .. 

These particular sandst·ones wer.e '"C'hos:en becaµse they are~ore nearly 
. , 

free from shal,e. than mo.st ·of' the beas lcllld are 'believed to represent the Jll:I 
,." 

purer sandst()ne strata •. In order t.o avoid crushing the •sand grains, 

," 

the samples were prepared fo.r screen'ing by grinding 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 the~ might well be classed as silt-

stones since most of the material passed the 1/16 mm. screen. 

_I 
Freie has made mechanical analyses of many samples of the Red B.eds 

_I Freie, A. J., Sedimentation in the Anadarko Basin: Okla. Geol. 

Survey, Bulle 48, 1930. 

·of Oklahoma.· Hjs results show the entire series to be very fine-

grained. 

Partial chemioal analyses giving the silica, alumina, and iron 

oxide in several samples· of shale and sandstone, made in the chemical 

laboratories of the University 0£ Kansas, along with values given by 

Clarke and Washingtoii{or the average comppsition of sedim~ntary rocks 

__/ Clark9, Frank Wigglesworth, and ·washington, Henry Stephens, The 

composition of the earth's crust; u. s. Geol. Survey, Prof. Paper 127 7 

P• 29, 1924. 

~~;ti...,,_,~~ i!Z~ 
are~snol1?l:::::±n~~~e ~ "The samples analyzed are as nearly pure shale 

-and sandstone as could be determined from hand specimeBs. The quantity 

of iron oxide in all samples is h~gh, as would be expected in red beds. 

The light-colored sandstones contain con_sidera.bly les.s iron oxide than 

J 

the red ones. This ~ifference, even withi~ a single bed, is well illustra, 



1 2 ~ ' 4 5 6 7 8 9 - - - - - -· - - -
SiO 66.85 76.35 16.84 65 ,·'Z4i 75.80 51.81 61.f;§ 58.ll 78 .: 

2 . 
" . 

, 

A12 o3 7.~7 s.9s s.ao 12.55 lle51 17.82 ·1.16 15.40 4. '7 
'-

Fe2 0 1.29 3.53 6.03 a.43 5.69 a.2s 1,10 4~02 1.0 
3 

1. White ripple-marked sandstone from Dog Creek shale, 28 feet above 

"Qase of formatio~.. • 
' •,: 2. Whi,te sandstone 75 feet below top of' Cedar Hills sandstone. 

Red phase of same sands~one as number 2. 
- ' 

Red shale 49 fee1; below to.P of Cedar Hills sandstone. 

' Bright-red f'riab le san"dstone from ?€>);I.feet be low top of Cedar 

Hills sandstone. 

6. Reddish-brown shale 105 feet above base of Flower Pot shale. 
-.. 

7. Gray an.d red. mottled gypsiferous s~µdstone 120 i'eet above base 

or Flower Pot shale. . ' 

8 • Ave-r.a.ge shale 

9. Average s.a.ndstone • 

Numbers 8 and 9 are values given in u. s. Geol. Survey, Prof. 

Paper 127. 

Int 



ted in samples 2 and 3. 

The average of the four sandstone beds analyzed gives 70.22 percent 

Si02 and '7,.95 percent A12 o3 • Both in texture and oomposit,ion the sand-

stone of the Red Beds are more shale-like in character than is the aver-

age sandstone. Hence the repeated alternation of these beds which we 

call sandstones and shales in the Red Beds probably represent sma1·1er 

variations of depositing conditions th~ are indicated by changes from 

sandstones to shales that are less s1milar in ch,aracter. The terraces 

formed by different·ial erosion of· the Cimarron b~ds occur on the sandstoneE 

but their greater resistance is in many cases caused by gypsum that has 

been carried in by subsurface water and has cemented the sand grains, 

t'f7#,er' 
~ than because of a marked difference in the grain size or o.ther ori-

ginal lithologio character of' the various beds. 

Profile sections giving the detailed 1ithology of the Red Beds 

in the county are shown i~ figure • The figu~e is not drawn to 

scale ho~izontally and hence does not show the extent of' the terraces 
\ 

develop.ad on the re'sistant sandstone beds, but the bluff-like races of the 

ma~sive beds are clearly visible. 



Harper Group. only the upper part of the E;arpe·r group occurs at 

the surface as far west as Barber county. In the southeastern part of 

the county, where these rooks would otherwise be exposed, the surface 

ia 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 outcrops 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 ea.st of Hazelton. The rocks 

•. 
are thin .. bedded, dark~red/ sandy sh9:le. or shaly sandstone and contain 

no massive resistant beds. The upper;Rart of the Earper is heavily 

charged wit·h,mineral salts, mostly gyl'sum, some of' which appears to 

have been derived from leaching of overlying rocks. 

· A well drilled ·in the sw. ! of sec. 11, T. 32 s., R. 10 w. pene- "'" 

trated 745 feet of red strata, of which the upper 40 or 45 feet is Cedar 

Hills sandstone; hence the Harper at this location is approximately 

700 feet thick. 
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Cedar Hille Sand s·tone • The Cedar Hills sand stone outcrops in .a 

broad north-sQuth belt aor9ss the east-oentral·part of' Barber county. 

The lower 150 to 200 f'eet' of the hills bordetin•g the valley of' 

Medicine Lodge river in the central pa~t of the county are oarYed 

< 

from the Cedar Hills. The lower pa~t of the formation is covered through-

out most of its extent by the Gerlane formation. In the ~astern part 

of the county inliers qf_..-Cedar H_;11s sandstone project through and rise 

above the Gerlane beds~ ~he contact of the Harper an:d the Cedar Hills 

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

by the -winter at the bottom, of what appears to be the lowest of a series 

of massive resistant beds of sandstone. Such s~ndstones are a conspicuous 

feature of' the Cedar Hills outcrops, but comparable beds are not present 

in the·. U:(>per part of the Harper exposed in western Harper county. The 

dii'ferenoe ·in the lithology· 9£' the two formations is reflected in the 

topographyf the local re1ief' is slight in the Harper ~rea because of 

its uniform resistance to erosion, 'whereas the inequality of' resistance 

of the various beds causes the area of outcrop of' the Cedar Hills sand-

•stone to be hilly. 



The formation consists of about 240 feet of alternating beds of 

sandstone end of shale. T-he shale beds are much less resistant to 

erosion, and form slopes between the main ledges of sandstone. The 

slopes are characteristically broken every few feet by minor ledges 

,developed on thin sandstone beds. In many cases the shale is stripped 

off the surface 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. 

. 
The sandstone beds of the formation vary in color from light to 

medium red, and most of them are abundantly speckled and mottled with 

greenish or bluish-white. In places there are l~minae and thin beds 

of the light sand. Some of these beds, especially one at the top of 

the formation, are persistent enough to be of valt!e in s·tratigraphic 

work. The shales are darker in color than the sandstones and v~ry 

from dark-red to purp·lish-red or reddish-brown. The light-colored=-"' 

markings in the shales are light-green to bluish~green and in general. 

follow the bedding. The shales are not speckled as are the sandstones. 

' 
The light color in both ·sandstone and shale is, believed to be largely 

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

.,._ 
condition~. The solutions that brought the gypsum into the rooks may 



FIGURE 11 



Y r) 

have effected the chemical reduction for the light-color in many cases 
) 

was observed to be quite abundant at horizons which are well cemented 

with gyfsum. Some of the iron was probably removed by these solutions 

for, as has been mentioned, the light-colored rock now contains less 

iron than does the red rhase of the same bed. Spots and stringers 

of light color cross the bedding planes, this relation also suggests 

that the lighter markings developed subsequent to the deposition of the 

beds. 

Broad flat areas mark the top of the Ce~ar Hills sandstone in 

many outcrops because it is more resistant to erosion than is the over-

lying rook. This physiographi~ feature is illustrated by the terrace 

that exists about half way to the top of the Gypsum Hills. In figure 

3 the comparatively flat immediate foreground is just above the top 

of the Cedar Hills. A white sandstone which is the upper bed of the 

formation is exposed in the small valley near the center of the picture. 

I 
Flower-pot shale. The Cedar Hills sandstone is overlain confor-

mably by the Flower-pot shale. Its area of outcrop lies to the west 

and north or that of the Cedar Hills, reaching essentially to the top 

or the eastern ede;e of' the r,igh hills in western Barber county and 



to the west line of the oounty in the southwest corner and up the 

Medicine Lodge river valley. The material in the Flower Pot is 

practically the same as that in the Cedar Hills sandstone, but the 

ratio of the very fine to the coarser grades is much greater. The 

formation consists of dark reddish-brown to reddiah-purple shale 

with many thin and a few thick beds of sandstone. Thin beds and 

lamellae of [".reenish and blv.ish white color are common in the shale, 

just as they are in the shale beds of the Cedar Hills. Many of the 

sand8tone beds are cemented by gypsum and a perfect net-work of gyp-

sum veins cut the shale beds. The veins are at all angles to the hori-

zontal but their dip is rarely greater than 45 degrees. In some of the 

veins the gypsum occurs as selenite and in others as satin spar. The 

fibers of the satin spar are oriented vertically or nearly so, even 

though the veins have considerable dip. Fragments of the sandstone 

beds and of the gypsum veins weather out and cover the slopes of the 

Flower-pot outcrop. The thick beds of sandstone occur in the higher 

part of the formation and are present wherever these upper beds crop 

Erosion has developed terraces on these sandstone 

i 

beds (fig •. 8-) and they are an important factor in giving the butte and 

- - - - .L. - - -- - - - - 'l.. -- ~ - .L ,_ - T;i ., - - - - - - .L. - 1... - , - - - - - - ~ u ..... - 1,,. .... - - - ....... ~....,. 



Rapid erosion on the steep~slopes prevents the accumulation of 

much soil and that which is present is of poor quality. The lack of 

fertile soil, together with the climate of the region, results in a 

scant growth of vegetation in the Flower-pot shale area, tluoh of it 

is entirely barren and may be classed as Badlands. 

The Flower-pot shale thickens toward the Anadarko Basin; near 

Lake City the thickness is 173 feet and southwest of Medicine Lodge 

it is 195 feet. The chart by Griley gives its thickness at Fairview, 

Oklahoma, as 425 feet. 

Medicine Lodge gypsum. The Medicine Lodge gypsum is one of the 

most interesting formations in Barber county. The white color sets 

it apart from the Red Beds, it is the most resistant to erosion of any 

formation in the area, caves have been formed in the gypsum because of 

its sol-i;.bility, and it has long been the souroe of gypsum for the 

local manufacture of Keene's Cement and other gypsum products. 

The main area of outcrop of the formation forms a band around the 

)-.igh ridge that extends southeast and northwest through the west-

central part of the county and upon which Deerhead is situated. The 

band reaches to about the middle of the county east and west. 



~axa%ix•i~ North of Medicine Lodge river the outcrop extends for 6 

or 7 miles east from the west line of the county and there are a few 

outliers beyond the main band of the outcrop. The chief of thec-e 

outliers are those on Gypsum Hills southwest of Medicine Lodge and 

on the hills in the extreme southwestern corner of the county. The 

outcrop is rather narrow in most eases beoau8e the formation is th"n. 

It forms steep escarpments where the underlying shale has been eroded, 

allowing fragments of the gypsum to break off. Because of its resis• 

tance to erosion the Medicine Lodge gypsum has formed the capping of 

numefus long narrow ridges and isolated hills, whereas the surrounding 

~rea from which the gypsum was removed has been deeply eroded. 

The Yedicine Lodge gypsum is the only recognizable member of the 

Blaine formation in Barber county. At the base of the gypsun
1
through-

out most of the area of outcrop is 6 to 8 inches of gray to buff gran­
J 

ular dolomite, althour,h no dolomite is present on the Gypsum Hills 

in sec. zo, T. 32 s., R. 12 w. North of kedicine Lodge river the 

outcrop of the dolomite is quite continuous across ranges ' 

whereas the gypsum occurs only in isolated masses. The writer beli•ves 

this distribution is the resu~ of partial removal of the gypsum by 

solution or erosion. 



The dolomite is separated from the gypsum in most oases by a 

thin greenish shale parting, but in some occurrences the contact is 

gradational. The gypsum is qh~racteristically massive in structure 

and is quite pure, being free from shale and other foreign material. 

The lower part is rather coarsely crystalline and contains clusters 

of selenite crystals that give the gypsum a porphyritic appearance, 

especially if seen in a weathered face. The color is white to gray; 

the selenite crystals are darker than the surrounding finer-grained 

portion of the rock. The texture is progressively finer and the color 

lighter from the bottom to the top of the bed. The material of the 

,l 
I, 

upper several feet is quite white and fine-grainea;· some of it is 
I 

alabaster-like in appearance. Scattered small crystals of selenite 

are present in places. The uppermost part of the gypsum is cut by 

numeous incipient fracture surfaces th~t are essentially parallel, 

althou~h they are not geometric planes. These surfaces have a silky 

luster ca.used by minute satin spar needles which are al1 parallel 

in orientation and appear to have been forrr.ed by recrystallization 

resulting from differential movement along the fracture surfaces. 

The movement was probably differential slumping, which is known to have 

\II 
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Nhere exposed at the surface or covered by only a few feet of 

overburden the upper surface of the gypsum is quite irregular because 

of solution. Quarrying and mining operations show that in places 

solution has enlarged the joints for many feet down into the gypsum 

bed. Numerous caves and subsurface water channels have been developed 

by solution within the gypsum. In many oases the only surface evi-

dence of the existence of these cavities is the sink-holes which lead 

to them. Many and perhaps the larger part of such openings have no 

immediate Bonnection to the sur~ace and their presence is not recog-

nized. In cases where erosion has cut deeply enough the channels may 

be seen in the rocks of the valley walls. One of the well known ex-

amples of the latter type of occurrence is at the natural bridge on 

Rear creek, about 6 or 7 miles south of Sun City (fig. ). The bridge, 

under which the stream now flows, is the lone remnant of the collapsed 

roof of a solution channel that developed in the gypsum and eventually 

stole the surface drainage. The old stream channel is well defined 

and is a few dozen yards east of the bridge (to the right of the 

picture). Enlargment of two intersecting joints form a passage-

way in the west bluff of the creek. One opening is approximately at the 

left edge of the picture and the other is about opposite the man 
I '1_ 



,.,. 
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Figure 
.--Gypsum bridge on Bear creek south of 

Sun City. 



. / 

standing under the bridfe. 

The gypsum averages from 21 to 25 feet in thickness, the greatest 

observed thickness being 28 feet. The gypsum was probably deposited 

as anhydrite for small quantities of the latter have been found in 

the gypsum. Drilling records show that underground from the out-

crop gypsum grades into anhydrite. 

Dog Creek shale. The Dog Creek shale overlies the Medicine 

Lodge gypsum in Barber cou ,ty, although higher members of the Blaine 

formation are present a few miles farther west. Where the gypsum of 

the ~edioine Lodge member has been removed the Dog Creek rests upon 

the dolomite at the base of the gypsum. Erosion of the Dog Creek 

typically develops rather gentle slopes risine above the prominent 

ledge of gypsum. The slopes are broken by minor benches caused by 

the resistant sandstone and dolomite beds in the shale. Except for 

the beds of dolomite, the material of the Dog Creek is very much like 

that of the Flower Pot shale. Thus the Red-bed deposition was inter-

rupted long enough for the deposition of 27 or 28 feet of gypsum, or 

the equivalent amount of anhydrite, that is entirely free from sand 

and shale~ even though the material of the Red-beds is fine enough to 

be easily transported by wind. 
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The Dog Creek, throughout most of its outcrop, contains several 

th in beds of impure granular dolomite, but in parts of north we stern 

Barber county the dolomites are absent and at about the same strati-

graphic positions thin beds of gypsiferous sandstones occur. The 

latter phase is well exposed west of the Rest Bros. Quarry southwest 

of Sun City. At this location the thickness of the formation is 

about 50 feet thick which appears to be about the average maximum thick-

n~ss in the region. Similar measurements were obtained at Hell's Half 

Acre and in sec. 17, T. 32 s., R. 13 w. Wherever the vThite Horse sand-

stone still covers the Dog Creek, the u~per part of the latter forma-

tion consists of several feet of red shale in which are three or four 

thin beds of dolomite or dolomitic sandstone. This uniformity of oo-

currence indicates that such variation as exists in the thickness of 

the formation is the result of unequal deposition rather than pre-White-

horse erosion. 



Nhitehorse sandstone. The Whitehorse sandstone, the highest member 

of the Cimarron series in Barber county, overlies the Dog Creek shale. 

The question as to whether this sequence is conformable or unconformable 

has been discussed ucder the heading "Classification" in this chapter. 

The -.-v-h i tehors e o o ~urs only in the we st-central and northwestern 

parts of the county. Much of the formation is massive-bedded, friable 

sandstone which erodes easily but seems to be quite reei$tant to 

weathering. As a result the slopes on the Whitehorse formation are 

commonly quite steep and in many cases are essentially vertica.1, although 

a few harder beds give rise to minor benches on some slopes. The ,7hite-

horse has the smallest percent~ of shale of any of the Red Beds in the 

county. The color is a lighter more brilliant red than that of any 

of the other formations. Spots and layers of light color, light-

green to greenish or grayish-white, are common to all of the Red 

Beds but in the lower part of the ·Whitehorse tbe spots are large 

blotches of irregular shape that are elongated vertically,' across the 

bedding (Fig. ). This marking is not present in all outcrops but 

is well developed in T. ' R. , and in Hell's Half Acre in north-

eastern Comanche county. 



Fig. .--Lower part of Whitehorse sandstone. 



Erosion that preceded the deposition of the Comanohean strata 

and that which later preceded the Tertiary deposition removed variable 

amounts of the Whitehorse sandstone, with the result that the thickness 

of the formation differs with each exposure and gradually increases 

to the west. Fifty-five to sixty feet is the greatest thickness 

observed in Barber county, but at Hell's Half Acre 100 feet of White-

horse sandstone is exposed. In this area also the lower part of the 

formation is characterized by the large irregular masses of whitish 

sandstone. 

\ 17 



structural Geology 

The rock :formations :from the Ozark Highlands to the Rocky Mountains 

form a great geosyncline upon which have been developed other rock structures 

that vary in magnitude from those that a:f:fect the attitude of the formations 

over thousands of square tiles to those that can be detected only by the most 

detailed mapping. The Anadarko Basin in the northern part of western Oklahoma 

and of the Texas Panhandle is one of the important structures that have been 

superimposed upon the great geosyncline. The Anadarko Basin is an asymmetrical 

syncline that pitches toward the center from each end, forming an elongated 

structural basin that trends about N. 70° w. In the longitude of Barber County 

the deepest part of the structurt;) is about 1 :0 miles south of the Kansas-Oklah 

x/ 
lin~. The north flank of the basin has the gentler dip and the attit4de 

rocks in southern Y.ansas a~Jacent to tlu:s structure is affected by it. Barber 

County lies on the east limb of the regional geosyncline and abnost directly north 

of the deepest part of the .Anadarko Basin. The r@gior..al attitude of the rocl: 

formations in the county is the renltant of the etf'cots produced by both of these 

structural features. 

The Cedar Bills sandstone and the Medicine Lodge gypsum stril;;-9 .r. t.co0 
to 60° 

~ w. and dip to the southwest. Using ••1•aai!S1u1e co~Teld.tions made by Mr • .Robert 

ii!x!ll(or the formations''reached by- several wells in the oounty1 '\ 

Roth}he strike of the top of the l~ir.derhook beds averages about S 86° w. and 'ias 



V 

i;,,,,I 

SY:fl::e o:f' the top of the 1)8corah about N 83° w. lhe Kinderhoolc dips east of 

south and the Decorah west of south. The average dip 1n teet per mile of the 

Decorah is about 95, of the Kinderhook about 35, and of the surface formations 

about 7 to 10. The rock formations thick:en toward the center of the b9.sin. This 

condition is thought to have bee~ caused partly by subsidence during deposition 

and partly by truncation, during periods of erosion, of the strata forming the 

limbs of the syncline. The variation i..~ the thickness of tor.mations 1s very 

pl"'Obably one of the chief causes of the differences in the direction and amount 

ot dip of the various formations. 

Detailed mapping of the surface formations reveals the fact that small 

anticlines and synclines are pre~ent throughout most of the county. The rocks 

dip awey 1n all directions ft·om many of the points of high surface elevation. 

t71J,- ;ti,. 
'Ihe capping formations Ge ridges extending out tro:o the major divides typically 

dip toward the main valleys. local dips of this character in many cases are stttBP 

enough to- be easily seen by the unaided eye. A small dome 1n sec. l, T. 31 s., 

R./14 w. is an excellent example of the small structures in which the rocks have 

/-ry steep dips, In this instance the rock formations dip away sharply on all 

sides within a few hu.,dred teat of the center of the dome. These minor structures 

a.rt; very probably caused by slwnpllng of the overlying bedt,, contemporaneous with 

or following the solution of salt that was originally present lower in the Bed 
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Beds. In some cases solution of gypsum may have been a contribu't'ing 

factor. There also may have been some se'ttling of the rocks that 

cap the secondary ridges, caused by creep of the underlying shale 

when saturated with water. The looation of some of the present high 

topographic areas may have been determined in part by the structural 

highs that resulted from the general slumping following solution. 

The shale erodes much more easily than the sands'tone, gypsum, or 

dolomite, and would be rapidly stripped off leaving a surface con-

trolled by the hard beds. These small slump structures have no bear-

ing upon the possible accumulation of oil or gas in the deeper strata. 

A structural contour map showing ~he relation between the highest 

points of the various small structures present in the surface rocks 

probably gives a more accurate representation of the structure of the 

deeply buried rooks. 

/\}' .• 

\'J 0n an area such as Barber county where the rocks that can pro-

duce oil or gas are so deep and where the conditions of sedimenta-

tion and leaching have been so variable, surface structures must, 

as a rule, be of considerable size if' they e.f'f'eot the strata down to 

and including the reservoir rock. 



Economic Geology 

Water iupplz. The quantity and the quality of the subsurface water in 

Barber County bear a very close relation to the geology. In the parts of the 

county where the Permian formations are exposed at the surface the best source 

o:f' water is the Ger lane format ion occurring as valley filling. The Red Beds 

themselves are quite :impervious and the water that does seep through the sandy 

beds or circulate along the joints is highly charged with gypsum. However, in 

those oarts of the county that are overlain by the Tertiary sands and gravels 

little difficulty, in general, 1s experienced in obtaining plenty of well water 

of suitable quality for domestic use. Most of this rock formation is very 

porous and in some places the water wc;cks down unt!:i. the zone of saturt..tion is 

rather deep and may be Just above the underlying bed rock. Eowever, in many 

areas strata of' impervious clay at?e interbedded with the coarser material eiving 

perched water-tables and providing a soui"'ce of water at shallow da::_:,th. Water 

/ 
comes to the surface as seeps and springs along much of the outcro, o:f' the con-

tact between the Tertiary formation and the underlying Red Beds. Springs at 

this horizon are particularly abundant where the south nowing tributaries of 

.liiledtcine Lodge River are cut tins back into the southern edge of the large area 

of Tertiar;:; roc:Ks to the north. Ma~- of these streams are spring fed and would 
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be dry much of the year i:t they received only the surface drainage. The abundant 

and constant supply of water furnished by the springs has made possible the for-

mation of two artificial lakes, one known as Elm Mills and the other as Ninety_ 

Nine Springs lake. The former is in sec. .. R. ., and the latter 

is ::tn sec. • T. ., 

The chief' supplies of' water for the towns come from the underflow of the 

streams or from gTavel horizons in the Gerlane formation. Medicine IDdge and 

Kiowa have municipal water systems. The water for Medicine Lodge is secured 

V from the underflow through the gravel in the bed of Elm ,creek a few miles above 

the town and is brougpt down by gravity flow. Often during very dry periods the 

surf'ace flow of Elm Creek ceases, but the municipal aupply, although it has been 

low at times, is reported to have never f'ailed. At Kiowa the water f'ormarly 

came entirely from wells in the tlood plain of Medicine Iodge _fiver, but during 

the summer of 1931 wells were sunk in the Gerlane f'orma.tion aear the south-

~· 

west loorner of town and both sources are now used. ~ ,ee W&l:¼e ift»•the-·Gerl.ane 

by the wells in the Gerlane 
,f'e•-·Uon,f bed of' gravel was reachedAat a depth of' about 60 feet :rrom which 

a good supply of water is obtained. The quality of the water in these wells 

is better than that secured from the flood-plain wells and the latter supply 

may eventually be abandoned. 

The other towns in the county get water from individual wells, most of' 

\ :l 'l 



which are drilled or dug i.~ the Gerlane formation. 

Brick Clw;. There are several old buildings in ~dicine Lodge, one of 

which is shown in Figure 20!, built of bricks of local manufacture. The brick 

clay was obtained from pits Just southwest of town and wood was used to fire 

the kilns. The resulting bricks were not of' high quality; being too soft and 

sandy. An attempt. was made at about the same time to manufacture bricks at 

a point in the northeastern part of the Gypsum Hills a few miles southwest of_ 

Medicine lodge. The clay was molded and staclced for f'ir~g but there the pro-

ject ended. In F.tgure ~Ob ca~ be seen what is left of the stack of 1.UtI'ired 
:: 

brick a.i'ter 45 years of weathe~ing. 

The material ~rom which these bricks were made contains large amounts of 

iron oxide, fine quartz 1:iand, and variable quantities of gypsum. such clay 

would probably yield an inferior grade brick even with proper firing. It is 

doubtful if' an,y claJ in Barber county would make good quality brick. 

sand and __ Q!:.~.l.• M:OSt of the sand and gravel deposits o'f' the county 

that are now being used are in the Ger lane formation~ occur at places 

m1A,,(,e-t 
where -,e,t of its material was derived trom th& erosion of the Tertiary beds,. 

Many or the deposits a.re compa.r-atively free t,rom el~Y. and fi:m,,·sand. 
aaa umero tho:z e ::e,s enongb sortiln.; t" m •; • much !if ••• o!:lfj aua t!LJr fwt&. 

aA.L, 
..or the Iert:l a,P~/• Sand and gravel• _obtained 'f'rom pits !n the eastern part of 
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Fig. •t, Building in Medicine Lodge made of bricks 

manufactured from local clay. 

ftg. 88~) Unfired bricks. Those within the mound have retained 

their shape through 45 years of weathering. 
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tti~ town of Medicine Iod.ge and in the small hills along the southern pa.rt of 

Elm Oreek. These deposits were formed by the deposition of material carried by 

a stream that had about the same course as the present Elm ,,,cfeek. They are con-

fined to an area of several square miles Just northeast• east, and southeast 

of Medicine Lodge. Gravel that was deposited 1n old.: stream channels has been used 

1n some caaes. The pit on the east side of the Medicine lodge-Kiowa road Just 

l south of Medicine Lodgefaver is an example of this type of occun-ence. SUch 

deposits are of rather wide distribution in the area of Permian outcr0p south 

and west of Medicine Lodge J(iver, but few of them are large enough to be of 

value as a sou.cce of e;ravel. 

The material of some of the Tertiary beds can be used for those purposes 

not requiring that the sand or gi:-avel be :f'ree from clay. 

§!11.. Well records show that under most of Barber county there are saJ. t 

beds of great thickness. Most of the salt occurs at a depth of 1 1000 to 1,500 

f'eet, but in a well 1n sec. 13 1 T. 33 Su R. l~ w. salt was reached at a depth 

of 840 f'eet. This bed is recorded as 110 feet thick. At towns a few miles 

east and north of Barber county salt has been mined :for many years. With the 

supply of' natural gas that is now available as f'uel, salt mining using the lrine 

method,may be considered a potential industry in Barber county. 



gypsum. The utilization of the gypsum deposits began soon after the oounty 

was settled. In 1889 William c. and 'l'homa.s J. Best began the m::1.nufacture of 

Keene's Cement at Medicine Lodge and the company has operated continuoasly 

since then under the name of Best Brothers Keene's Cement Company. As the 

name implies their chief product is Keene •s cement. Like plaster of Paris. it 

is made by calcining gypsum but at a much higher temperature. This treatment 

removes essentially all of the water or crystallization of the gypsum. The 

resulting material, if mixed with water, crystalli,zes a...1'\d sets too slowly to be 

of value as a cement. Some chemical, usually a simple sulphate or an alum ot one 

of the alkaline metals, is added to hasten the rate of setting. This product is 

known as Keene~s cement. \l?;len it has set it is ha.Jtd.er, takes a better polish, 

and is strongei4 than plaster( or Paris. Keene• s cement can be retempered w1 thout 

injury to the quality of the cement or plaster, a property entirely lacking in 

plaster of Paris. ----
····-··-···-.... ,:::.~ ~~ 

~~•iu11 o:C :ta""7.eF1eil•l: with- the-· ,,eseHII Best Br'os. mill is shown 

?, ','. 

!n Figure 21. The Best Bros. oomparzy mak~ G1Y&f" 50 per'"'cent of the ~ene•s cement ..__ 

manufactured in the United States. Before the business decline of the last few 

years the total production amounted to about 50,000 short tons annually. 

1"Vp&um was originally oo:i~~from quarries in the hills a few miles 

southwest of Medicine Lodge. later;quarries were opened in the northwestern 



Fig. 21 b,. .Fr ~nt :sest Bros . mill . ,,, 

lO 
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part of the county where the gypsum bed had not been so badly cut by erosion 

and l arger quarries could be operated. For many years all the gypsum used by 

t he company was obtained from quarries on the s ttth side of the Medicine Lodge 

valley just west and south of Sun City . As the quarries were cut back into the 

hill the amount ot overburden that had to be removed became greater and greater. 

I 31 
In about 1930 or ~the quarrying operations were abandoned and the gypsum is 

now mined by the room a nd pillar method from horizontal entries driven in from 

~ 
the old quarr~:f'a.ce This method has other advantagesrf for the wo .. king conditions 

are pleasa..~ter and more uniform, there is less loss of time becduse of weather 

conditions, and the gypsum is obtained entirely free from clay and soil ,ithout 

the constant precaution and oare necessary in quarrying. 

Figure· 22a shows the face of one of the quarries when it was in operatic:::, 

•nd 22b xkmxtm x shows a _work i ng face underground. 
The gypsum is : 5 to 27 feet thick where it bas not been affected too much by 

solution or erosion and is of excellent quality. Throughout most of the deposit 

ther e is hardly a..'rl,Y calcium carbonate or anhydrit e . the anhydrous calcium 

sulphate , and a~~ scatt ered solution channels and fractures there s 

no clay in the gyp sum. 

The reserve s of gypsum in western Barber county are s o large that the 

amount thus far removed is negligible compared to that which r ema1ns. 

ll 

\ 'l I"\ 
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Sun City quarry • 
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Fig. 24. aa.soline eatraction plant. 
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