




















































































































































































































134 OKLAHOMA GEOLOGICAL SURVEY.

line where they come within one-half mile or less of the river.
The gypsums Cross the river just north of the State line and
then swing back on the south side through Harper and Wood-
ward counties. On the Woods County side of the river 8 creeks
flow in from the northeast and enter the Cimarron almost at
right angles. These are named in order from east to west:
White Horse, Red Horse, Turkey, Houston, Indian, Sand, Keen-
er, and Anderson. Each of these, as well as many minor runs,
has cut a canyon or gully back into the gypsum upland. The
canyons of the streams named are from 2 to 5 miles long and
usually less than one-half mile wide at their widest parts. The
width of the outcrop varies from a fraction of a mile at the head
of the canyons and on some of the very steep slopes, to 2 or3
miles on some of the long hills between the canyons. Beginning
a few miles east of Saratoga and continuing to the Kansas T'ne
is a belt in which sand from the valley is blown up over the hills,
sometimes covering them to a depth of several feet and obscur-
ing the lines between the Blaine and the formations above and
below.

Stratigraph.y.——Where the hills cross the Kansas-Oklahoma
line 8 gypsum ledges show on the slopes, and these are appar-
ently continuous throughout the outcrop in Woods County. All
3 ledges are entirely selenitic and, as has been mentioned in a
previous chapter, the effects of solution by ground water are
much more pronounced in the selenitic than in the fine-grained
rock gypsum. Sink holes are common and there are several
caves, some of them of considerable extent as, for instance, the
Bat Cave near Kingman. fhe slopes of the hills are less abrupt
and the crests are moie rounded than is the case farther south-
east in Blaine County. The fresher exposures show the inter-
locking network of selenite crystals, but the weathered exvos
ares show a white, powdery mass, sometimes with the outlines
of the crystals remaining but often without any trace of them.
This white earthy material when mixed with a clay sometimes
bears resemblance to gypsite but can be easily distinguished from
it by its structure and whiter color.

Often a whole ledge will be dissolved for some distance back
into the hill and only 2 or perhaps 1 ledge will show on the side
of a hill. In other localities the soft shales seem to “creep” and
large blocks of gypsum break from the ledge and slip a few feet
down the slope and thus give the appearance of another ledge.
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W i .
anl(;e{geoggpzi };:degl(;w;;;eqdegt:ls 13 absent by solution, the shales
> up| d S e down into the cavit; f ]
:ngt:lfng\;\}’::dzlsé!oto tan IC¢:mtpea1‘atnce of folding. '1¥his§ 1's0 r(:;"l:e(i;

1 v ; unty, but is not so pronounced a

Sémalrrgn in Harper County. (See fig. 35.) Some ofs tall)C: ng? e
of ss}t: u.101.1 and also the character of the gypsum in this r e'Cts
own in figure 32. This is really a small natural b}idzgel(;.g

Fig.
g. 32. Outcrop of selenitic gypsuin near Kansas line northwest of

Winchester.
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ing jus .k of where the man is
e i sink hole opening just back o . o
tl']tetliflgls a';}?:aal(l):tll!i]nes of the selenite crystals are fairly we
z;lown.about the middle of the ledge.

i and

The absence, by solution, of .the ledge]s 1.nqs;r2§ep:ﬁge(s]eter-

the duplication of ledges by slip‘m other p me\lea;‘er T cures,

nati of the stratigraphy difficult. On the cle et

mmatlotl there Q;-em aiways to he 3 ledges p'f gypsum o r. ch i

howeve}’_ lecthhe thickest, while the middle and.gg‘peare o

P in tely equal thickness. The lower and middle e

a?’?:eo(;ulg;aoil.‘; a few feet of shale an(}c r(rlull)v S(;miittlgszl oz somé
o id e separated by a 0!

\f"hii’zgthe I'leigedls(auzclggssligge;.saflaei;l; well shown in the following

3] .

section:

i {ingman
- 114 miles southeast of E
i Yellowstone Cireel 1%
Sectiom o ein W. Y, sec. 24, T 99 N., R. 17T W.

j et . o oo
typsum (Shimer) top eroded. .. ....oooetrrtttT o
%z\}/);red, proliably green and red shale. ..o
Gypsum (Medicine Lodge) ... .- h .l.e ............
Coverel, probabiy gieen and 1ed shale......

o Tt

¥ 33. Yy £ 1 tone Creek near King .
18. Canyon o Yellowsto 1 ea man
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2. Gypsum (Ferguson)
1. Covered, probably shale

The canyon where this section was taken is shown in fig-
ure 33. '

While the section is not sufficiently clear to prove absolutely
the presence of 8 gypsum members, the abrupt changes of slope
between the different members, and the difference in vegetation

and in expression leave very little doubt that the three are
present,

If the three gypsums are present the names to be applied to
them are somewhat in doubt. According to ‘Gould™ the lower-
most gypsum member as exvosed in Blaine Couptny (the Fergn-
son) disappears in the vicinity of Glass Monntains in Major
County and he makes no mention of its reappearance. Only the
Shimer and Medicine Lodge are mentioned as occurring in Kan-
sas. The evidence is so stronely in favor of the presence of
three ledges throughout Woods County, and on the opvnosite side
of the Cimarron, however, that the writer is compelled to be-
lieve, (1) either that the Ferguson is present, or (2) that a new

ledge has appeared in its place or between the Medicine Lodge
and the Shimer.

The question is interesting from a stratigravhic standpoint
but is of no importance on the economic side. Therefore in this
report the hypothesis that where three ledges are present the
lowest represents the Ferguson is accepted merely as a working
basis. In other words, where three ledges are present they are
called, from the bottom up, the Ferguson, Medicine Lodee, and
Shimer, and where two are present, the Medicine Lodee and
Shimer. Detailed mapping may nrove it necessary to make con-
siderable change in the naming of these gypsums.

Availability and development of the gypsums.—The amount
of gypsum present at a reasonable depth in Woods County is
very great, ample to supply a large number of mills for an in-
definite length of time. At present however, all of it is so far
removed from a railroad that it cannot be considered available.
Preliminary surveys for the Winnepeg and Gulf Railroad have
been run through the gypsum area and if the road should be

sould, Chas. N., Geology and water resources of Oklahoma: Water-
sapply paper U. S. Geol. Survey No. 148, 1904, p. 46,
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i ible.
built through this region it will render larg.e depos:ltsa::llccaistse\rl:lpt
In case this gypsum should become accessnl?le, an Rt

r}ll uld be made to develop it, the proposed sites f(_)r m ul‘a;itv "
be. carefully prospected, on account of the u.‘reg. e
e rre of the ledges, due to solution, No use 1s entllg b
Occurremf:ethe gypsum in Woods County. The mill .of. the Ok
o anyP(l)'aLster Company is located at Alva but uses gypsur:r:) rom
}r:((:,:lnraQuinlan in Woddward County. The mill is describe

hapter I1 and the quarry under Woodward Countv in this
c

chapter.

HARPER COUNTY.

Area of outerop.—The Blaine formation croiqlse‘: thdeovCV;lma;
ron ‘ius"c north of the Kansas line :and then lfo i(;essit e
streé.m on the sou‘chwesterr}\1 sidi. ¥ (1))1a :ﬁvm; hn(;nlv e .

1 the southwestern , ony ¢
narrownb?)lrtqae?{r’zgnding ag far as two ml'les bhack fclhom th:rllr:;
:)(f)vzlﬁz[lfsy ur;til Buffalo Creek is fIl'eache_zd mnt;?re; ::'ucait;(lmpin e
’ W. This creek flows in a né .

L o fli'm%lo about five miles southwest of Cha.l lestor;,o ﬁm;)(s):
ﬁﬁiszgi until it enters the river. The canyon 18 narrow,

: derlying ledge, Deaf:
- .dge due to solution of un
Fig. 35. Folding ofnsié):‘trtl lS(:.‘:d Creek, Harper County. B
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exceeding a mile in width until very near the Cimarron. On the
north side of the creek there are only a few minor irregularities
in the outecrop, but on the opposite side, Race Horse, Sand, and
Sleeping Bear creeks carry the outcrop back to the south a few
miles. The width of the outerop varies from less than a mile to
four or five miles. The line of hills leaves the county south of

Buffalo Creek in T. 27 N. The approximate area of the outerop
of the formation is shown on the map (fig. 33).

Stratigraphy.—In general the stratigraphy of the Blaine
formation in Harper County is the same as in Woods County
across the Cimarron. Where clear exposures are had there seem
to be three gypsums but on slopes, one or more of these may fail
to appear. All of the gypsum is selenitic. The effects of sclu-
tion are prominent. The solution of the lower ledges often

causes the upper ones to appear folded. A synclinal fold of this
sort is shown in figure 35.

Duplication of outcrop by slip also appears to be of common
occurrence. A rather peculiar structure which is interpreted in

this way is shown in the north bank of Buffalo Creek below its
junction with Sand Creek (fig. 36).

Good sections of the Blaine are very rare in this county.
Probably the best exposure is near the Big Salt Plains on the
Cimarron whete the following section was measured by Gould.®

Section at southeastern corner of Big Salt Plain in Harper

County.
Feet.

5. Redclaytotopof bluff.............. . ... ... ... ... 15
4, Massive white gypsum, the Shimer.................. 15
8. Red clay ... i e, 10
2. Massive white gypstm, the Medicine Lodge........... 24
‘1. Red clay, with bands of selenite and gypsum concre-

tions from the level of the plain.................. 80

The general appearance of the cutcrops leads the writer to
the conclusion that No. 2, the Medicine Lodge, of Gould’s section

1is usually composed of two members separated by a shale which
‘Z. -

i ®This section and those following which are attributed to Gould are

from the Second Biennial Report of the Oklahoma Department of Geology
and Natural History, unless otherwise specified.
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Fig. 36. Duplicaticn of outcrop of gypsum ledge due ot slip. Buffalo Creek
below Sand Creek, Harper Couny.

ranges up to seven feet in thickness locally, and that it probably
represents both the Ferguson and the Medicine Lodge. The total

thickness of gypsum as given in the section seems to hold fairly
well for the area in this county.

Availability and development of the gypsums.—The gyp-
sums of Harper County are well exposed for quarrying and the
amount which can be obtained is very great, estimated by Gould®
at 10,000,000,000 tons. Several locations along the Cimarron

) and along Buffalo Creek and its tributaries furnish good situa-
. tions for quarries if transportation facilities were at hand. At

present, however, the deposits are so far from railroads that
there is no possibility of their development in the near future,
even if all other conditions were favorable.

WOODWARD COUNTY.

Area of outcrop.—The outerop of the Blaine formation en-

“'Gould, Chas. N., Structural materials of Oklahoma: Bull. Okla. Geol.
Survey No. 5, 1911, p. 105.
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ters Woodward County from Harper in T. 27 N., R. 19 W,, con-
tinues down the Cimarron in a belt two to five miles in width
and passes into Major County on the line between Ranges 16 and “RIBW
17 W., T. 23 N. Several creeks have cut canyons back into the 7%

gypsum indenting the outcrop and carrying it back to the south- “ X <
west. These creeks are, from west to east, Traders, Girl, Long, | L 4(?
Doe, Chimney, and West creeks. The approximate area of the 7/ / ? &
outerops is shown on the accompanying map (fig. 37). R

R1SW

W0 0 DMIA R.D
Cla

Ellehdale . C

Stratigraphy.—The stratigraphy of the gypsums in this P

county is practically identical with that in Woods County on the ‘,p/(
opposite side of the Cimarron, and in Harper County to the p PORTION SHOWN
northwest, which have already been discussed. In several places - R?;‘IWLA“GE MAP
the Ferguson is apparently aksent ond the Medicine Lodge forms Vi
the crest of the hills and buttes. The hills are very rugged and ) ] Priyegey lm
the canyons are deep and steep sided. Many peculiar erosional )/

forms have been developed due to the capping of the very soft (

sands and clays of the Enid by the relatively resistant gypsum. 5 <&
One of the most striking of these is Chimney Butte, from which I / | /]
Chimney Creek takes its name (fig. 88). The gypsum is entirely Pdwdle § Y

L
|

b§2

ne

removed from this butte but several in the vicinity are capped f
by gypsum. Mt. Heman and Mt. Zion are large buttes near He- k_& { /

man in the northeastern part of the county.

At this locality the Medicine Lodge seems to be the lowest |/
gypsum and just west of Chimney Butte, (sec. 27, T. 25 N., R. /77 ] ~ 7
17 W.) boulders of anhydrite up to five feet in d‘ameter were
not'ced about the middle of the layer of gypsum. This is the / /\Oai'is /
first observed occurrence of a feature which becomes very prom- ,
inent to the southeast. Lentils 10 to 20 feet long and three feet ' g %
in thickness occur in the Medicine Lodge near the Woodward- q \, ™~ - )
Major County line in sec. 24, T. 23 N., R. 17 W. At this locality . MAP N L %

24N

| —

all three gypsums are shown. The dolomitic sandstone beneath N 3 /k/
OFA PORTIOQN OF f /}’
;D’

the Shimer is about three feet thick. ; /
WOODWARD \E;
Sl

The stratigraphy is shown in the following sections by. COUNTY
£ SHOWING OUTCROP OF i )

Gould. ¥ 3
) Toz.“,‘:_ e \ \
Section made at the high bluff at the southeast corner of the BL AINE ] Curtis| | A./;\/ -

Salt Plain. GYPSUMS | I A

[
Feet. APPROXIMATE

5. Red clay to top of BIUE. .o ovonnonnrenieanaeene 15 ' CUTCROP OF GYPSUM.

4. Massive white gypsum, the Shimer..............c..- 16

T 73N
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Chimney Butte.

Fig. 38.

Red clay ....coovrvermenreerrs

Massive white gybsum, the Medicine Lodge........--:

Red elay, with bands of selenite and gypsum concre-

tions from the level of the plain

80
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Section made on-a butte at the mouth of Doe Creek, Woodward

County.
Feet
4. Massive, white gypsum, the Shimer................. 25
3. Redeclay ......... .. i, e e 5
2. Massive, white gypsum, the Medicine Lodge........... 3
1. Red clay and shale slope from the river............... 200
260
Section made on Sand Creek five miles northeast of Quinlan.
Feet.
5. Red clay ith local deposits of gypsum.............. 5
4. Massive, white gvpsum, the Shimer. ... .............. 22
8. Red clay ...ornirii i e e e 7
2. Massive white gvpsum, the Medicine Lodge.......... 30
1. Red clay from creek bed............ ... ... . ... ... 120
254
Availability and development of the gypsums.—The Atchi-

son, Topeka & Santa Fe Railway crosses the line of gypsum
hills between Quinlan and Belva in the extreme eastern portion

-of the county. A great amount of gypsum is available from this
line. Up to the present the only development is the quarry of

the Oklahoma Plaster Company whose mill is located at Alva
The quarry is located in sec. 10, T, 23 N., R. 17 W, and has been
worked out over an area of about one acre. The lowest ledge is
quarried. It is about fifteen feet thick and is composed of selen-
itic gypsum. The bed is cut by vertical funnel-shaped solution
channels, varying in size from a few inches to a foot or even
more in diameter. The solution channels and joint cracks, which
are usually enlarged by weathering, are filled with red clay. The
gypsum is shot from the ledge in the ordinary way and the small
blocks loaded into dump cars and pushed by hand to a loading
trap.over the railroad switch.

The amount of gypsum available in this region is sufficient
to supply several mills if commercial conditions were such as to
justify their construction. The total amount of available gyp-
sum in the county according to Gould’s estimate is 8,000,000,000
tons.
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MAJOR COUNTY.
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body of the hills is ten miles or more from the river. At Fair-
view the line of hills leaves the river and turns almost directly
south and continues in this direction into Blaine County. The

approximate outcrop is shown on the accompanying map (fig.
39).

The outcrop is very irregular and is indented by several
creeks. The principal streams from west to east are: West,
Main or Ewers, Crooked, West Gr'ever, East Griever, West Bar-

ney, Barney, Cheyenne or Skull, Cottonwood, and Gypsum
creeks.

Stratigraphy.—In the western part of Major County the
three gypsums seem to be present with about the same thickness
and separated by approximately the same intervals as to the
northwest. These relations are shown by the following sections:

Section at head of Crook Creek Canyon in Sec. 14, T.22 N., R.

16 W. ‘
Feet.
Shimer gypsUI .. .....coutieeiiinninennennanns 10
Red and green selenitic shales with some sandstone.... 15
Medicine Lodge gypsim......cooeeiereenenonrnenans 15
Red and green selenitic shales with dolomitic sandstone 10
Ferguson gypsum

All three gypsums are shown plainly but the contracts are
not exposed so that the thicknesses given are approximations.
The gypsum is almost completely selenitie.

Section of east side of East Griever Creek Canyon in sec. 28, T.

22 N.,R. 15 W.

Feet
12. Medicine Lodge gypsum. . ...... .. ... i an. 16
11. Greenish sandstone .......... ... .. ...oviii.. 1
10. Red and green gypsiferous shale.................. 8
9. Ferguson EVPSUM .. .....vrininrnuininennonannns 15
8. Greenish, shaly sandstone........................ 1
7. Green shale, very selen'tic....................... 114
6. Greenish dolomitic sandstone..................... 14
5. Red shale with bands of green shale and satin spar.. 26
4. Shaly, cross-bedded, selenitic sandstone......... ... 7
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3. Red shale, with bands of green shale and satin spar. . (i

2. Shaly, cross-hedded, selenitic :qandst;,.‘,'\e. e h .l.e

1. Red shale containing many thlp bancs of ‘green sna o2
and satin spar from East Griever Creek.........:

Farther back on the hill and about 20 feet above the Mﬁ:‘l:;
cine Lodge gypsum is a heavy, honey-combed sanfist?nfz_ a
oceurs just below the Shimer gypsum throughout this region.

The ¢ ‘ite in the Medicine Lodge is present only in.
thickl:}?orltnllgrll(}:;ls. One of the lentils a fe\.)v {eet north Olfd IWherl;fl
this section was made is over five feet thick .at the m1( te 3313
ahout eight feet long. These lentils occur at n‘regu]z‘u in (:,lr !
and at different horizons on the bed. The beds are made up
chiefly of selenite crystals. )

T. 22 N, R. 15 W, the Ferguson gypsum OWS
a thgélkﬁzzézg% fifteen feet and is underlain by ten inches of
greenish dolomitic and selenitic sandstone.

Section on West Barnely Creel in sec. 25, T. 99 N., R. 15 W.

Feet.
s 8
13, * Shimer gyPSUM . ...ccoooooonsrormsrrrrr i :
12. Honey-combed dolomitic sandstone........cc..oeee K
11. Covered. probably shale. ......ooeeeerrrore qult i
10. Medicine Lodge gVDPSUMLc..o.ocnrernenm0! B o
9. Covered, probably Ghale. cvoee e o
Q. Terguson SVPSUML .....ococoororsmstoss S "
7 Greenish dolomitic qandstone. ..o 31/:
6. Green. sandy I T R :
5). Red shale with many thin bands of green shale and y
SALIN SPAL . .v i ifdia et . "
4. Selenitic sandsto}r]le ............................. g
3. Red and green & B S
2.) Shale and soft sandstone, red and gieen, cross-beeded, "
GYPSITEIOUS . vooeevmeemsreemm s 41:
1. Covered, probably SHALE. v veve e ]

{

In this section there are no good exposures of the top of.

the Ferguson or of either the top or the bottom of_ th{ne Me;l;c:ln:
Lodge. The top of the Shimer is eroded. The th.xc mzszl " o
gypsums as given in the section reprgsent what is ac uto ybe .
pbsed. The anhydrite in the Med‘lcme Lodge seems i nsn(?
continuous body over six inches thick. The upper porio }
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all three ledges are very selenitic, that of the Shimer especially
so. The lower portions of the ledges have taken on the fine-
grained condition which is common to all of the gypsum a few
miles farther to the southeast.

The gypsums continue around Barney and Cottonwood
creeks with little change in their relationships or thickness.
All along the line of hills in this county west of Fairview the
effects of solution are very prominent. Caves, or under-
ground channels are numerous and range in size from the very
small ones to those 50 feet wide and about the same height and
of considerable length. Some are reported to be over a mile
long. Bat Cave on Main Creek is one of the best known of the
cawves of Major County.

The origin of the caves is aparently as follows: The gyp-
sum of this region is selenitic and easily attacked and dissolved
by ground water. They are cut by two sets of joints almost at
right angles to each other. The crossings of these joints locate
Ipoints where the ground water can effeet its greatest solvent
action, and funnel-shaped solution holes are formed. After a
hole is formed, the water which flows down through the open-
ing begins to work out through the soft sandy layers which lie
immediately below the gypsums. At the canyon wall the water
working out from this sand softens it and carries it away thus
starting a channel under the gypsum ledge. The head of this
channel works rapidly back until it comes under the solution
hole or sink. Then if there is a second solution hole back
farther from the edge of the hill the process will be repeated

and so on, until considerable caves are formed if the conditions
are favorable.

1f the channel beneath the gypsum should become sutfi-
ciently’ wide and deep, the roof may drop in and after the
‘blocks are dissolved and carried away a narrow steep-sided val-
‘ley may result. Some of the phenomena of solution are shown

Jin figure 40.

The caves, of course, lie partly in the shales below the gyp-
sums and partly in the gypsums themselves. Where two gyp-
sums are separated by only a few feet of shale, the upper gyp-
sum may form the roof of the cave or channel while the inter-
vening shale, the lower gypsum, and patt of the shales below the
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¥fz. 40.—Sink, cave, and large joint structure in massive gypsum west of
) Fairview. (Photo by Beede.)

lower gypsumm may be removed by solution and ero.sion. to fpl'm
the cave. An ideal sectioin of such a cave 1s shown in figurei 41.

- .‘
AR X K>
43"."."

- QUROTLX
RHRRAARX

Fig. 41.—Ideal section of gypsum cave. (After Gould, U. S. Geol. Suwey.}

Buttes are very common and are often of large size. ’;‘he
best known in this county are those northwest of Fairview
called the Glass Mountains. These are a group of’ outlier‘s.or
buttes capped by the Ferguson gypsum or by the Medp}ﬂﬂ
Lodge where the Ferguson is absent. One of the most striking
of these buttes is shown in figure 42. :

The slopes below the gypsum are eroded into a great num
ber of erosion forms, and deeply trenched by running water
The clays below the gypsums are filled with great numbers of
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Fig. 42.—Glass Mountains, Major County. (U. S. Geol Survey.)

selenite crystals and thin bands of satin spar. There are also
considerable numbers of gypsum concretions. As the slopes
are eroded the clay is washed out leaving a layer of selenite and
satin spar flakes and gypsum concretions on the surface (fig.
43). These glisten in the sunlight and give rise to the name
Glass (er Gless) Mountains,

The type of weathering and the presence of selenite and
satin spar in the red clays are common along this line of the
gypsum hills but the effects are especially striking in the
neighborhood of the Glass Mountains. To the south of the
Glass Mountains the hills become much less rugged than they are
to the northwest. The slopes are more gentle and the gypsums
are not well exposed as a general rule. These low hills extend
south from Fairview across the line into Blaine County. In
this region good exposures are rare and complete sections are

‘not easy to obtain,

On the head waters of Cottonwood Creek the Ferguson gyp-
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Fig. 43.—Gypsum concretions covering the slopes of red clay, Glass Moun-
tains. (V1. S. Geol. Survey.)

sum shows » thickness of six feet six inches ﬂt. one locality in
sec. 30, T. 21 N, K. 13 W, and about one-half !‘mle to the south-
east in sec. 30, over 12 feet of the Shimer is gxposed. Two
miles farther east, in sec. 33, the following section was made.
The contacts at the top of the Medicine Lodge and at the base
of the Shimer were not exposed and the thicknessess are there-
fore approximate,.

Section on Gypsum Cieel, Sec. 33, T. 21 N., R. 13 W.

Feet
7. Shimer gypsuin—top removed ................. 15
. Honey-comhed dolomitic sandstone, at feast .. ... 2
5. Covered, probably shale .. .. ... ... ..... . 25
4. Medicine Lodge gyvpsum, including at least one foot

of anhydrite exposed ...... .. ... .. .. . ... 6
3. Greenish dolomitic sandstone-.................. 1
2. Covered, probably shale ...................... . 13
1. Ferguson gvpsum—Dbase not exposed ............ 6
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In see. 6, T. 20 N, R. 12 W., the Ferguson is about six feet
thick and the Medicine Lodge is at least 10 feet thick. They
are separated by about 17 feet of shale. The Shimer is not
shown but the hills are capped by a greeninsh dolomitic sand-
stone such as occurs under the Shimer. The Shimer probably
occurs farther to the sourhwest. Two miles farther south al-
o5t precisely simi'ar® conditions are shove, In a ent on the
Kansas City, Mexico & Orient Railroad in sec. 29, eight feet of
massive white gypsum are shown. It se2ras to he in the Medi-
cibe T odge but the anhydrite is not shown,

Availability and development of the Jypsum.—The gvpsum
devosits of Maior County are st present uvailable only frcm
the line of the Kansas City, Mexico & Orient Railroad south of
Fairview., Lines could be run west from this road north of
TFairview with comparatively small expense which would ren-
der immense quantities of gypsum available, but under present
conditions this is not feasible. No use has been made of the
gypstm of the county. A mill was projected at Fairview a
few vears ago hut the plans were not carried out. The amount
of gypsum present at less than 100 feet deep is estimaicd by
Gould at 12,000,000,000 tons.

BLAINE COUNTY.

Area of outcrop.—The vypsum hills enter Blaine County
from the north and extend a little east of south through Tps. 19
and 18 N,, R. 12 W. They swing around the head waters of
Bitter Creek in T. 17 N.,, R. 11 W.. and then continve south-
east across the corners of T. 16 N, R. 11 W, and T. 16 N., R.
10 W., and across T. 15 N., R. 10 W. Throughout most of the
county the hills back from the outerop are covered with sand
and the outcrop is usvally not over two or three miles wide.
The approximate area of outerop is shown on the accompany-
ing map (fig. 44).

Stratigraphy.—At the Major-Blaine county line the hills are
rather inconspicuous and are rounded. To the south they
rapidly become more prominent and the canyons are steep
sided. Straight west from Darrow the hills show about the
same characteristics that they hold throughout the county to the
southeast. The exposures in this region are clearer than else-
where along the line of hills. This is probably due in large
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measure to the nature of the gypsums which have changed from
the coarsely crystalline selenitic form (which is their principal
feature to the northwest) to a fine grained dense form, the typi-
cal rock gypsum. This form is apparently much less easily
acted upon by water and is not easily dissolved to the extent that
the selenitic gypsum is farther to the northwest. Caves and
sinks while present are not nearly so well developed as in Major
County. The steep sides of many of the canyons are also due
in part to the presence of the anhydrite member of the Medi-
cine Lodge gypsum, which reaches its maximum development
in the vicinity of the head waters of Salt Creek west and south-
west of Ferguson. This is more resistant than the gypsum or

face at the top of many of the
If in large blocks when under-

the shales and makes a vertical
bluffs, from which it breaks o
(see figs. 45 and 46).

mined.

Fig. 46.—Anhydrite member of the Medicine I.od

ge gypsum, salt plain in
foreground.

(U. 8. Geol. Survey.)

The following notes and sections indicate the character of
the gypsums as exposed in different localities :

In sec. 8, 1. 19 N., R. 12 W., at the head of a canyon in the
northeast part of the section the Ferguson gypsum shows a
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mile to the southeast in sec. 9, the following section was meas-
ured:

Secton in SE. 14 See.9, T.19 N, R. 12 W.

Feet
5. Medicine Lodge
Gypsum—top removed ... 4
Anhydrite ... .. i 3
L0 1100 11 T 814
4. Greenish sandy shale and dolomitic sandstones .. B
ted and green shale with selenite and satin spar
DANAS & e s 16
9. Ferguson EYPSUM . ..oenovneenn e 614
1. Greenish dolomitic sandstone .................. 14

About one mile Tarther southeast in sec. 16 the Medicine
Lodge is at least 15 feet thick and the anhydrite member three
feet thick. The contacts are not well exposed and definite
measurements covld not be made. The Medicine Lodge and the
Shimer are separated by 26 feet of green and red shale, filled with
selenite bands. The Shimer is 11 feet thick with the top re-
moved and is immediately underlain by one foot or more of
greenish dolomitic sandstone.

1n the SE. 14 sec. 23, in the same township the Trerguson
shows o thickness of about eight feet. There is a small cave
under the outcrop so that the bottom of the ledge is probably
removed and the full thickness not shown.

At the quariy of the Cklahoma Gypsum Company at Wil-
con in the NE. 14 sec. 26, T. 19 N, R. 12 W,, the Ferguson is
8 to 10 fet thick. The anhvdrite member of the Medicine
Lodge is about three feet thick and has 10 feet of very pure,
fine-grained, white gypsum above it. The Independence Gyp-
thickness of six feet, six inches, with the top removed. One
sum Company has quarried the Medicine Lodge and Shimer
at Southard in sec. 10 T. 18, R. 12 W. The quarry worked in
the fall of 1912 is in the Shimer which is here 17 feet thick,

massive and fine-prained.  The upper 8 to 10 feet is pure.

white and the lower seven to nine feet somewhat cloudy. The
nature of the rock is shown in figure 50. 'This property was
purchased in the {ail of 1912 by the United States Gypsum Com-
npny.
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. The following ser.zt.zc_\n was taken 200 paces ecast of the north-
west corner of sec. 11, i1:st south of the section line,

Section in NW, 14, Sec, 11, T, 18 N., R. 12 W., One Mile East of

Southard

11. Anhydrite, at top of hill ............... about F4eet
10. Gypsum, white, massive ..................... 5
9. Greenish grey sandstone .................... 1
8. Redshalewithgreen_bands................’.: 9 -
7. Red and green shale with satin spar and green

selenite bands ........ ... ... .. ... 11
6. Ferguson gypsum, mottled .................. 7
5. Greenish dolomitic sandstone ............. 14
4. Red and green shale 8/_
3. Green selenite in clay, satin spar ........... . 114
2. Red shale with thin bands of satin spar ...... 7"
1. Red and green shale with some selinite .. .... 30

i In this section Nos. 10 and 11 1epresent the Medicine Lodge.
The upper gypsum has been removed by erosion. The Shimer
shows about 15 farther back on the hill. The appearance of
tbe weathered surface of the anhydrite, No. 11, is shown in figure
six, in chapter one.

Around the head waters of Salt Creek, west of Ferguson
the gypsum hills are higher and more rugged than anywhere elqé
a.long the.outcrop of the Blajne formation. As previously me;l-
tioned this is probably due to the ledge of anhydrite which
1'eaches. its maximum development here, where it is four to five
feeils thick. The appearance of the ledge and the manner in
which it produces the steep slopes are shown in figure 46.

The following section by Gould was measured at th L
at the old plaster mill west of Ferguson: i © bluff

Section Talen on the South Canyon of Salt Creek, at the Rubey-
Stuceo Plaster Company’s Mill '

7. Massive, white gyvpsum, the Shimer
6. Soft, gray dolomitic sandstone ............... 1
5. Red gypsiferous clay : o a7
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Fig. 46.--Anhydrite blocks from Medicine Lodge gypsum, 4 miles west of

Ferguson.
1. Massive white gypsum, the Medicine Lodge (Con- _
tains 39 feet anhydrite) .................- 17
3. Red gypsiferous clay, with green bands of selenite 25
9. Pinkish, mottled gypsum, the Ferguson ........ - 4
1. Red gypsiferous clay, with thin green and white
selenite bands and layers.............. .00 86

i \ i 1t and,

The clay underlying the Ferguson is locally very salt
in Henquenet’'s Canyon, near the head of Salt Creek gives rise to
many salt springs. These are deseribed in the succeeding chap-

{er of this report.
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To the southeast the gypsums show little change in their
character and relations for a few miles. In the E. 14 sec. 18,
T. 17 N., R. 11 W., across Bitter Creek from the Roman Nose
Gypsum Company’s mill the following section was measured:

Section Near Bickford ¢ nSE. 1), Sec. 18, T. 1T N, R. 11 W.

Feet

6. Shimer gypsum, top eroded ................... 14
5. Red and greenshale .......................... 32
4. Medicine Lodge gypsums

GYPSUIM ... it 9

Anhydrite ............ ... ... ... . ... ... ... 2

GYDSUM .ot e e 6
3. Red and green shales ......................... 32

(a 12-14 inch layer of gypsum near the middle)
2. Ferguson gypsum ....................... 5to 6
1. Red shales ..........viinie .. 70"

The contacts at the bottom of the gypsum ledges are not
clearly enough exposed to tell whether or not thin layers of
dolomitic sandstone usually present immediately under the gyp-
sums occur in this section. The general character of the out-
crops in this region is shown in figure 47. This picture was
taken north of the Roman Nose Gypsum Company’s mill at

Fig. 47.—HIill near Bickford, showing the three gypsum beds.
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Bickford. The Ferguson shows as a bench about one-third of
the way up the hill. the Medicine Lodge caps the main hill,
while the Shimer caps the outlier at the right of the picture.
The white blocks at the foot of the hill and on the slopes are
mostly anhydrite from the middle of the Medicine Lodge. The
ledge of anhydrite shows about the center of the figure.

Four miles to the southeast of the section just described
are the quarties of the Monarch Plaster Company and the
American Cement Plaster Company. They are situated in
secs. 27 and 34, T. 17 N, R. 11 W. The following section was
made by Gould along the Chicago, Rock Island & Pacific Rail-
way at this locality. : .

Section Along the Chicago, Rock Island & Pacifie Railway,
Four Miles South of Hitcheock.

Feet

8. Massive, white gvpsum, the Shimer ............. 8
7. Gray, dolomitic sandstone ............. ... 0.0 1
6. Red clay ... .ot i . 4b
5. White, massive gypsum, the Medicine Lodge. . ... 12
4, Gray dolomitic sandstone ..................... 2
3. Red clay shales with greenish bands ............ 17
9. Massive white gypsums, the Iferguson ........... 3

Red clay shales with bands of gypsum ........... 90

The thin gypsum observed between the  Ferguson and
Medicine Lodge in the scction at Bickford is not recorded in
this section by Gould, Tt is exposed; however, .in the railroad
cut in sec. 27, where it has a thickness of about one foot. Be-
tween the Bickford section and the one at the quarries south
of Hitcheock the Shimer thins perceptibly and the anhydrite in
{he Medicine Lodge becomes lenticular and is practically ab-
cent in the Monarch and Ametican quarries which utilize the
whole thickness of the Medicine Lodge. The satin spar veins
in the shales between the gypsums are very abundant in this
region and are thicker than usual.  (See fig. 48).

Southeast from the Monarch and American quarries, the
Shimer continues o become thinner, the Medicine Lodge thins

to about seven feet and the Ferguson to three feet while the.
fovrth eypsvm, between the Ferguson and the Medicine Lodge,’
gradually thickens to three feet. This layer is quite selenitic’
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Fig. 48 —Sati A
ig. 48.—S8atin spar veins in clay, north of Watonga. (U. 8. Geol. Survy.)

while the others are fine-grained 7 1
_ g . In sec. 19, T.
W., the following section was measured : 1 N 10

Section in SW. 14, See. 19, T. 16 N., R. 10 W.

8. Shimer gypsum ........... e
7. Dolomitic ................. .. e 6 14
6.- Red and green shales wi in dolomitic layers. . *
5. Medicine Lodge g‘ypssum Ith thm fii)l.o.rf]—tlc layers. 4’%
4. Covered, probably shale ............... .. . 2'I
8. Gypsum, selenitic ....o............ ... " ,
2. Covered, probahly shale ............ ... . " 2
1. Fergusongypsum..............:::::: ........ 22

The contacts in this se.tion are not
: 4 his sec 2 . sharply expose
the thicknesses are approximations. The dolomitic l")]ave?r al?i

neath the Shimer is very fossiliferous, containing farge mem
5 = -

bers of pelecypods. The character of the steeper hills in this
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region is shown in the accompanying view of Cedar Hills (fig
49).

Fig. 49.—Cedar 11ill, east of Watonga, showing Ferguson glypssull‘l‘;e‘(.)r; the
h'slope and Medicine Lodge gypsum as a cap, (U. 8. Geol. Survey.

Farther to the southeast the Shimel" disappears, the do!:-
mitic layer beneath it continues as a thlckgr.l.ed, blue to '\;hll;
magnesian limestone, which is locally fossxl.ll'grous. 1'n . h
N.. R. 10 W., the hills grow less and less distinct until at ‘t e
13l;1i11e-l{i11gfishe1- county line they die out to reappear across
the line in Kingfisher county.

The Tollowing section was meastll'e(! on a butte twp mile(si
west of Altona and one mile west of the line between Blaine an
Kingfisher counties.

Section in NE. V, See. 14, T. 15 N, R. 10 W., Two Miles West
of Altona
Feet
7. Medicine Lodge gypsum, top removed by erosion g :
6. White dolomitic sandstone ..................... .
5. Red and greenshales ...l
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4. Gypsum, anhydrite, with satin spar beneath .... 3
3. Red and green shale .............. ... . . . . .. 13
2. Ferguson gypsum, selenitic ......... ......... .. 3
1. Redandgreenshale .................. ... .. .. 21

Availibility and develcpment of the gypsums.—Blaine Coun-
ty is well supplied with railroads and the gypsums are more
accessible than those of any other county along the first line of
hills. Three railroads cross the outcrop in the northern part

. of the county and a fourth is sufficiently near the outerop to

render the gypsums available.

The Kansas City, Mexico & Orient Railroad crosses the out-
crop south of Fajrview in Major county and remains near the
top of the hills for some distance into Blaine County. Spurs
two or three miles in length built from this road in the vicinity
of Longdale would open up immense deposits. At present there
is no development along this road although a mill has been pro-
posed at Longdale. i

The Kansas City and Vernon branch of the St. Louis &
San Francisco Railroad approaches the outcrop at Wilson east
of the center of sec. 26, T. 19. N, R. 12 W., turns south along the
foot of a hill which is capped by the Medicine Lodge gypsum. The
scarp continues to the southwest on top of the gypsums. In
sec. 10, T. 8 N,, R. 12 W, a branch of Squaw Creek carries the
outcrop back near the railroad and makes a large amount of
rock easily available. Two mills with their quarries and the
quarry of the third mill, are located on this road.

The new mill and quarry of the Oklahoma Gypsum Com-
pany is located at Wilson east of the center of sec. 26, T. 19 N,
R. 12 W. The mill'is on a short spur from the railroad, at the
foot of a hill which is caped by the Medicine Lodge gypsum. The
quarry is opened in the Ferguson which is about six feet thick
and of a very good quality. TFrom the quarry the rock is hauled
to the mill in steel dump cars on a tramway. A large quantity
of rock can be obtained from the Ferguson ledge before the
stripping becomes prohibitive. It is planned to open a second
quarry in the Medicine Lodge above the anhydrite. A thick-

_ness of 10 feet of exceptionally pure white gypsum can be ob-

tained with very little stripping.

The present quarry of the Southwest Cement Plaster Com-
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pany (leased to the Oriental Plaster Company), whose mill is
at Okeene, is on the end of a nose in the south part of sec. 26.
The material is crushed in a crushing plant located beside the
railroad, run into cars on a switch, and hauled to the mill. The
quarry opening is small. The old quarry of this company is
near the north line of sec. 2, T. 18 N., R, 12 W. The Medicine
Lodge gypsum above the anhydrite was quarried. 'The opening
is about 875 by 125 feet in dimensions. The crushing plant was
formerly located at this point.

The milt and quarry of the Independence Gypsum Company
at Southard was purchased in the fall of 1912 by the United
States Gypsum Company. The quarries are located in the NW.
1, sec. 10, T. 18 N, R. 12 W. Both the Medicine Lodge and
the Shimer have been quarried; about five acres of the Shimer
and one acre of the Medicine Lodge have heen removed since
work began in 1905. In the fall of 1912 a quarry in the Shi-
mer was being worked. The ledge here averages 17 feet in
thickness and *the greater part is pure white.

The lower five or six feet is somewhat cloudy but burns
wiite. The stripping is usually less than two feet, but many
of the joints are opened by solution and considerable work is
resuired to remove the clay from the joints. A small portion of
the quarry is shown in figure 50. The rock is hauled to the
mill, a distance of over one-fourth mile, in wagons and un-
loaded by hand. Twelve men were working in the quarries and
on the wagons at the time the quamny was vizited, but as high
-~ 95 men have been employed when the mill was running f{o
capacity.

The (Geary-Alva hranch of the Chicago, Rock Tsland &
Pacific Railway comes near the gypsum hills southeast of Fer-
guson and follows closely along the foot of the hills through the
canyon of Bitter Creek ( Roman Nose Canyon) from the lines
between secs. 7 and 18 for about three miles to the southwest
where it goes up over the gypsums near the head of the canyon.
Two mills are located along this road.

The old mill of the Rubey Stucco-Plaster Company is situ-
ated about four miles west of the railroad near Ferguson in the
Qouth Canyon, near the head of Salt Creek. The quarry is at
the top of a hill abovt 250 feet above the level of the hottom of
the canyon. The Medicine Lodge gvpsum was quarried. The
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Fig. 50.—A portion of the guarry of the United States Gypsum Company in
the Shimer gypsum at Southard. '

rock was lowered to the mill in cars operated by a gravity sys-
tem on a double track., Owing to its being located so far from
the railroad this mill has not been successful and has not been
operated for some years, The tracks from the quarry to the
mill have Been destroyed. There is no prospect of the mill be-
ing operated in the near future.

The Roman Nose Gypsum Company owns the SE. 1/ and



166 OKLAHOMA GEOLOGICAL SURVEY

the E. 4 NW. 1} sec. 18 and the E. !> SW. 14 sec. 7. T. 1'7 N,
R. 11 W. The railroad lies parallel to the hills on the west side of
the track less than one-eighth mile from the hills on the east.
The quarries are in the Medicine Lodge gypsum, above the an-
hydrite layer. A thickness of five to six feet ot gopd rock can
be obtained near the outerop and eight to nine feet is acce.ass1_ble
farther back in the hill. However, the thickness of Stl:lpplng
also increases very rapidly so the quarrying is not carried far
from the outcrop until the stripping becomes hgavy, and a thl.l‘d
quarry has been opened. 1t is planned to strip the a.nhydr'lte
from the old quarries and to utilize the gypsur‘n below }t, which
is about six feet thick and of good quality. The rock is hauled
from the quarry to the mill in wagons and un.loac_iled by_hand.
The location of the quarries and mill is shown in figure 51 and
the mill and its surroundings in figwe 52.
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i Hencloses land of Roman Aese
Srm=d G.\{bsu-m CO.

8, T, 17 ", showing buildi f Roman |
51.—Mas f sec. 18, T. 17 N.. It 11 W., showing buildings o
Fig. 51.—Map © Nose Company.

OKLAHOMA GEOLOGICAL SURVEY 167

Fig. 52—Mill of the Roman Nose Gypsum Company at Bickford.

The Enid, Lawton, and Waurika branch of the Chicago,
Rock Island & Pacific Railway crosses the gypsum hills about
four miles south of Hitchcock, It makes the gyvpsum deposits
of sec. 27 and 34, T. 17 N., R. 16 W., easily accessible. Two
quarries, those of the Monarch Plaster Company (leased to the
Oriental Plaster Company) and of the American Cement Plas-
ter Company whose mills are at Watonga, are located in these
sections. ‘The location of the quarries, gypsite beds and of the
hills in these sections and in sec. 35 are shown in figure 53. The
small map (fig. 54) shows the location of the holdings of the
Roman Nose Gypsum Company, the Monarch Plaster Company,
and the American Cement Plaster Company in T. 17 N., R. 11
w.

The quarry of the Monarch Plaster Company is in the NE.
1 SE. 1} sec 27. 1t is opened along the railroad cut and a
short spur is laid into the quarry. The entire Medicine Lodge
bed is quarried giving a thickness of 12 fto 15 feet of gypsum.
The stripping is very thin as far back as the face has beer
worked but inereases very rapidly back into the hill. A large
quantity of rock can be secured before the stripping becomes
very heavy. The conditions of the quarry are shown in figure
55.
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I"ig. 55.—DPortion of «quarry of Monarch Plaster Company.

The quarry of the American Cement Plaster Company is
the NE. 14 NE. 14, sec. 34. T. 17 N., R. 11 W. The quarry
worked at present was opened in the summer of 1912, and the
opening is still small, less than one-eighth acre having heen re-
moved. The nature of the rock and quarrying conditions are
identical with those of the Monarch quarry which is only 40
rods distant. The rock is hauled from the quarry face in end
dump cars on a track to the crushing plant. - The plant has a
jaw crusher and cracker of a -apacity of 10 tons per hour. The
power is furnished by a 40 horse power, Fairbanks-Morse in-
ternal combustion engine which uses solar oil as fuel. The grav-
el from the cracker is elevated and runs directly into cars on
the spur track from the railroad. Twelve to fourteen men are
emploved at the quarry and crusher, at 20 cents per hour. A
portion of the quarry is shown in figure 56.

Gypsite beds.—The gypsite beds of Blaine County seem to
be more extensive than those of any other county along the
first line of hills, but this may be on account of their being bet-
ter developed. From the nature of the occurrence of gypsite
beds it is evident that heds coveiing considerable areas may be
present without being exposed. or may he exposed in such small
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Fig. 56.—Portion qf .the American Cement Plaster Company’s quarry in the
Madicine Lodge gypsum northeast of Watonga.

patches as to escape notice unless detailed search is made for

th‘eﬁn’ and little search has been made in counties having no
mills.

Three small gypsite beds lie in the draws in E. 14 sec. 27,
T. 19 N, R. 12 W., about one mile west of the Oklahoma Gyp-
sum Company’s mill at Wilson. One bed is about 100 feet by
750 feet and shows a maximum thickness of seven feet of gyp-
site. At a short distance from this is a second bed about 350
feet square. The full thickness is not shown but the bed is over
two feet thick. A similar bed lies to the east. It probably ex-
tends down the draw 300 to 400 feet.

The gypsite beds of the Southwest Plaster Company (mill
at Okeene) lies in the south-central part of sec. 35., T. 19 N,
R. 12 W,, and in the adjoining part of sec. 2 in the township to
th<_e south. The opening in sec. 2 is about 125 by 375 feet. In
thickness the gypsite ranges from about two feet at the foot
pf the hill to five to eight feet at the creek. The stripping
is two feet thick, of the soil near the hill and five feet near



172 OKLAHOMA GEOLOGICAL SURVEY

the creek. This bed extends east on to the land of the United
States Gypsum Company. The quality of the gypsite is better
near the creek. The material is hauled to the railroad in wag-
ons and dumped into the railroad ears through a trap. The
opening in sec. 85 is about 125 feet square. In thickness and
quality the bed is similar to that to the south. The gypsite
igs hauled to the railroad in wagons whose beds are elevated and
dumped into the cars by means of a derrick.

Large deposits of gvpsite lie along Bitter Creek at and near
Bickford. Exposures are seen at intervals for a distance of
about two miles along the creek and in some of its small tribu-
taries. The bed used by the Roman Nose Gypsum Company lies
principally on the east side of Bitter Creek in the NW, 14 sec. 19
and the SW. 74 sec. 18, T. 17 N., R. 11 W, less than one mile
from the mill. In thickness the deposit varies from one foot
at the foot of the hill to five feet along the creek and it is cov-
ered by soil a few inches to two feet thick. The bed is approxi-
mately five-eighths mile long and averages about 75 feet wide.
The gypsite is removed by drag scoops and dumped through a
trap into wagons. Only about one-tenth of the estimated quan-
tity of the deposit has been used in the five years that the mill
has been running.

The mills at Watonga obtain their gypsite from a large
bed lying in the SE. { NE. 14 sec. 34 and the NW. 14 sec. 85.
T. 17 N, R. 11 W. The entire bed covers -about 80 acres and
the maximum thickness is about eight feet. The material is
worked with drag scoops and dumped through a trap into rail-
road cars on a spur track from the Chicago, Rock Island & Pa-
cific Railway. Judging from a general view of the workings
less than one-half of the available material has been removed.

KINGFISHER COUNTY.

Arew of outerop.—The gypsum hills cross the extreme
southeastern corner of Kingfisher County. The escarpment lies

in secs. 30, 81, 82, and 33, T. 15 N., R. 9 W. The approximate

area of outerop is shown in figure 57.

Stratigraphy.—The gypsum hills die out just about the line
between Blaine and Kingfisher counties but reappear in King-

fisher and continue into Canadian County. It is not known :
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Fig. 57.—Map of a.portion of Kingfisher and Canadian counties showing out-
crop of Blaine gypsums.

whether the gypsums arc absent along the Blaine-Kingfisher
county line or whether they are merely covered. In Kingfisher
County the section is apparently the same as in the adjoining
part of Blaine County. Good exposures are rare. The thick-

ness and relations of the gypsums are shown in the following

sections:
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Section in NIW. 1y Sec. 29, T. 15 N, R. 9 V.

Feet
6. Dledicine Lodge gyvpsum, pink, top eroded ...... 4
5. Sandy, white dolomite .............. .. ... ... 2
4. Covered, probably shale ................ ... ... 16
3. Gypsum, with satin spar immediately underneath 2
2. Covered, probably shale ................ ... ... . 16
1. Ferguson gypsum .............. ..o, 5

Just north of the Kingfisher-Canadian county line the

. stratification becomes very erratic and the ledges cannot be

traced.

Availability and development of the gypsums.—The gyp-
sums of Kingfisher County are not near enough to a railroad
to be considered available at present. No development has
been undertaken. Gould estimates the amount of gypsum at
50,000.000 tons.

CANADIAN COUNTY.

Area of onterop.——The gypsum hills extend into Canadian
County from Kingfisher and reach almost to Darlington on the
Chicago, Rock Island & Pacific Railway. The hills are not con-
spicuous and the slopes are gentle.

Stratigraphy.—Just before they cross the south line of
Kingfisher County the outcrop of the gypsums becomes dis-
continuous and the individual ledges cannot be followed. In
the north part of T. 14 N, R. 9 W., three gypsums are present
which may or may not be the reappearance of the Ferguson,
Medicine Lodge, and the unnamed gypsum between them. The
upper and lower gypsums are each about three feet thick and
the middle one i sabout one foot. All three are usually white but
the top parts are sometimes pink and selenitic. The thin mid-
dle.ledge is occasionally very impure, sometimes clayey and
often anhydritic. In T. 14 N., R. 8 W., gypsum occurs in len-
ticular beds. One of these beds is quarried at the Okarhe mill
of the United States Gypsum Company in sec. 34. Southwest
of this point the gypsums finally disappear.

Arailadility and development of the gypsums.—The gyp-
sums of Canadian County approach the Chicago, Rock Island &
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Pacific Railway north of El Reno. The only development is
the quarry mentioned in the preceding paragraph. - This prop-
erty was closed in 1912 and will probably not be reopened.

SECOND LINE OF GYPSUM HILLS.
GENERAL STATEMENT.

The second line of gypsum hills is formed by the eastern
portion of the outciop of the Greer formation. As has been
observed, this formation consists of red shales and red sand-
stones with subordinate amounts of gypsum and dolomite or
magnesian limestone. The stratification in the area under con-
sideration is very erratic and the gypsum ledges are not contin-
uous over large areas as is the case in the first line of gypsun:
hills. Ledges of gypsum several feet in thickness may pinch out
or grade laterally into sandstone in the distance of a few rods.
As a consequence of this irregularity of stratification the hills
in this region differ strikingly from those of the first line. In-
stead of a single bold escarpment with outlving buttes, the hills
are a series of rounded knolls usually covered by grass, or a
series of long rounded ridges. Good exposures of any consid-
erable thickness of rock are comparatively rare. The eastern
margin of the hills lies from 25 to 50 miles west of the main
line of hills. The width of the gypsum outcrops varies from
about five to about 30 miles. The areas occupies parts of the
following counties: Dewey, Ellis, Roger Mills, Custer, Washi-
ta, Kiowa, Caddo, Comanche, and Grady. These counties will
be considered in turn commencing at the north. The outerop
of the Greer formation is shown on the general geologic map
(fig. 30).

DEWEY COUNTY.

Although the Greer formation outcrops over a considerable
portion of Dewey County, the gypsums are thin and relatively
unimportant. The high hills north of the Canadian River north
and northwest of Taloga are capped by a ledge of rock gypsum
four or five feet thick. The gypsum appears to be of good
quality but so much of the ledge has been removed by erosion
that the areas remaining are comparatively small. No loca-
tion was observed which seemed suitable for a mill site even it
there were transportation facilities at hand. The same ledge
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continues to the southwest up the river as far as Raymond, and
what is probably the same ledge appears at Camargo on the
Wichita Falls & Northwestern Railway. Large quantities of
gypsum were removed from the railroad cut about one mile
north of the town, where the ledge shows a thickness of about
four feet. In this locality there seems to be more than one
ledge, but the stratification is very erratic, or the gypsums are
locally removed by solution and can not be traced along the
hillsides for any considerable distance. In at least one case,
a bed of gypsums seems to be inclined, that is, to cut across the
lines of stratification of the shales and sandstones. No ex-
planation for this phenomenon is offered. The grading of
sandstone into gypsum is also well shown here. In tracing a
ledge of ordinary redbeds sandstone, a few small white specks
or patches of gypsum will be found widely separated in the
sand. These increase laterally in number and size very rapidly
until, sometimes in the distance of a few rods, the sandstone
is tentirely replaced by gypsum. The gypsum ledge may con-
tinue for a considerable distance, but in many cases grades back
into sandstone in a distance of a fraction of a mile. Although
the quantity of gypsum at Camargo is large the extreme ir-
regularity of its occurrence, and the amount of stripping which
would be necessary to secure a sufficient supply for a mill for
any length of time, render its development improbable, at least
in the present state of the plaster industry. Six miles north-
east of Leedy gypsum ledges show on the hillsides along Stink-
ing Creek and some of its tributaries. In one locality there are
apparently four beds, ranging from two to four feet in thick-
ness. These beds can be traced only a short distance and all
have considerable cover except at the outcrop. Gypsums show
in the hottoms of the canyons and are reported from wellg in
the vicinity of Putnam and in the southern part of the county
but no commercial deposits were observed. 'I'he lack of trans-
portation malkes deposits in this part of the county unavailable
even if they were suitable for development in other respets.

Gould estimates the amount of gypsum available in Dewey
County at about 1,000,000,000 tons. Of this amount, how-
ever, it is doubtful if any is practically available at present.
The only location where it seems at all possible that a mill could
be successfully operated is at Camargo, and this locality should
be carefully prospected hefore any definite steps towards de-
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velopment are taken. No deposits of gypsite are known in the

county although it is entirely possible that some beds may be
present.

ELLIS AND ROGER MILLES COUNTIES.

Tpe gypsum beds extend up the South Canadian River west-
ward into Ellis and Roger Mills counties, in the area occupied
by what was formerly Day County. In Ellis County on the
porth side of the river, gypsum is exposed along Turkey Creek
in the vicinity of Stone. On the south side of the rivessin
Roger Mills County, the gypsum appears near Shirley anu ex-
tends for some distance up the river. The amount of the avail-

able gypsum in the two counties will probably not
500,000,000 tons. ¥ exceed

CUSTER COUNTY.

The greater part of Custer County is underlain by the
Greer formation and gypsum is of common occurrence except
in the extreme northeastern part and in the western row of
townships. The gypsum beds increase in thickness and in reg-
ularity from northwest to southwest and attain their maximum
in this county near Weatherford in the southeastern corner.

In the northwestern part of the county the beds are well
axposed in the tributaries of Barnitz Creek in the vicinity of
NYsceola. Thicknesses of 10 feet of gypsum were observed but
all the beds in the immediate vicinity of Osceola outcrop low
down on the slopes or in the hottom of ravines so that they can
scarcely be considered available even if there were transpor-
tation facilities. Farther to the east two ledges, five feet or less
in thickness show about three miles north of Independence.
These ledges are apparently not continuous over sufficient area
to make them of any importance. Three beds show in the draw
and ravines about two miles north of Custer City but they are
not commercially important. Northwest of Clinton, along the
line of the Clinton, Oklahoma & Western Railway, gypsum shows
near Stafford. The amount easily available, however, is too
small to render the deposit of commercial value. Considerable
thicknesses of gypsum show in the vicinity north of Butler but
the stratification is so erratic that it is difficult to estimate the
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amount present. A somewhat hurried examination failed to
show any deposits which seemed capable of development.

In a ravine one mile north of Butler a phenomeon was
observed which may account in some measure for the seeming
irregularity of the stratification of the gypsum in this vicinity.
A bed of gypsum lies on the hills back from the ravine. The
water which runs over this gypsum and down the small draws
into the ravine carries considerable gypsum in solution. Where
the supply of water is not. sufficient to erode the sides of the
ravine rapidly but must run down the sides slowly, there is
sufficient evaporation to form an encrustation on the side or
wall of the ravine, which may reach a thickness as great as six
inches. This encrustation gives the appearance in every re-
spect of a ledge of gypsum of a thickness equal to the height
of the wall of the ravine up to the level at which the water
leaves the small draws, It seems possible that this sécondary
deposition caused by gypsiferous water evaporating on fairly
steep slopes may account in a small degree for the appearance
of thick ledges of gypsum which seem to play out in very short
distances. By far the greater portion of these appearances.
however, must be due to other causes, such as lateral gradation
into sandstone or shale, solution of part of the ledges, lenticular
beds, and slip which covers part of the ledge,

The commercially important deposits of gypsum in Custer
County lie in the extreme southeastern corner in T. 3 N, R.
15 W, and T. 12 N, Rs. 14 and 15 W., in the vicinity of Weather-
ford. The hills which extend northwest from Weatherford to
the west of Deer Creek and its tributaries, contain ledges of
gypsum up to 50 feet in thickness, and equally important beds
are found due south and to the southwest of Weatherford. The
deposits are available from the Chicago, Rock Island & Pacific
Railway. No beds of commercial importance were found im-
‘mediately on the railway but spurs of one mile or less in length
would open up immense beds of gypsum. The gypsum varies in
quality, but the prevailing type is a fine-grained, selenitic rock
of white, pink, or red color. The following analyses of gyp-
sum near Weatherford are given by Gould: 82

sGould, Chas. N, Water-supply paper U. S. Geol Survey No. 148, 1305,
p. 63.

OKLAHOMA GEOLOGICAL SURVEY 179

Analyses of Gypsum From Near Weatherford.

A.

ford Gypsum from cave five imiles northwest of Weather-
ord.

B. Gypsum from ledge four miles west of Weatherford.

C. Gypsum from ledge five miles west‘of Weatherford.
A B C

Calcium sulphate ................ 75.57 T77.38 27.25

Calcium carbonate ................ 1.11 46.73
Magnesium sulphate .............. .83

Magnesium carbonate ............. 40, . 1.42
Water .......c i, 20.22 20.78 17.36
Oxides or iron and aluminum ....... 45 .67 830
Silica and insoluble residue ......... 1.66 41 1.22

99.41 100.07 102.28

The effects of solution on the thick gypsum ledges are
very noticeable and caves and sinkholes abound. The entran-
ce to the cave five miles northwest of Weatherford from which
sample “A” in the above list was taken is shown in figure 58.

Gypsite beds.—Judging from the conditions in Custer Coun-
ty, there should be considerable deposits of gypsite present.
No detailed prospecting has been carried on, however, and at
present only one bed of importance is known. This lies in sec.
1, T. 12 N, R, 16 W., and in the adjoining section on the north.
The Chicago, Rock Island & Pacific Railway passes through
the deposit about one mile east of the station at Indianapolis.
The gypsite bed covers between 60 and 70 acres and reaches 18
feet in thickness. The greater part of the material is a4 fine,
light gray gypsite with little sand. The lower portion is a
very light reddish brown in color, and somewhat more sandy.
The cover consists of from one to eight feet of soil. The ex-
tent of this deposit, the character of the material, and its lo-
cation with respect to the railroad, make it of undoubted com-
mercial importance and its development is probably a matter of
a short time.

Summary.—Gypsum occurs over the greater part of Cus-
ter County but is of commercial importance only in the ex-
treme southeastern portion. Here, in the vicinity of Weather-
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IMig. 68.—kntrance to gypsum cave 5 miles northwest of ‘Weatherford.
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ford ledges up to sixty feet thick occur in a short distance of
the railroad. The gypsite bed near Indianapolis is apparently
of considerable importance. There is no development of the
gypsum of the county at present. The amount of gypsum in
the county is estimated by Gould, at 6,000,000,000 tons.

WASHITA COUNTY.*®

The area in Washita County underlain by the Greer for-
mation lies principally in the eastern half of the county. In the
southern part the area splits, one part extending west, north

" off the southern line of the county, and the other to the south-

east across the southwestern part of Caddo County.

The gypsum of the eastern part of the county occurs at
two general horizons, a lower, which outcrops along Washita
River from the Washita-Custer county line south, well into T. 18
N., where it swings away from the river to the east and west
and seems to die out; and an upper horizon which caps the high
hills along the river. The two groups are usually separated by
100 to 150 feet of shales and sandstones. Both horizons or
groups are composed of very thick massive gypsum usually of
a pink color. Neither group appears to consist of a continuous
ledge although only one is usually present at a given location.
From the appearance of the outcrop and the varying thickness
of the intervening shales and sandstones, it is thought that each
group consists of a series of lenticular beds lying at the same
general level.

As hasg been said above the upper group occurs only on
the top of the hills. It is probably present in many places
where exposures were not found since many fields are reported
as being underlain by gypsum at a depth of a few feet where
there are no natural exposures. This gypsum is well developed
in T. 11 N., Rs. 156 and 16 W., and probably extends to the
south and connects with the large area along the east county
linein T. 9 N., R. 14 W, 1In only a very few cases were ex-
posures of this gypsum observed to cross the line into Caddo
County and these exposures persist for only one-fourth to one-

“The description of the deposits in Washita County is taken principally
from the mote book of Jerry B, Newby, who did practically all the field
work in this county. ’
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half mile. The gypsum for the most part is fine-grained. mas-
sive, and pink. Locally there is considerable white gypsum
but uniformly very little selenite. It is reported that a well in
sec. 26, T. 11 N,, R, 15 W., passed through 70 feet of this gyp-
sum. The exposures on the hill tops in the vicinity show ap-
parent thicknesses that make this well log seem entirely credible.
The horizon of this gypsum is probably the same as that of the
gypsum at Weatherford. . The cover of this gvpsum is usually
thin or wanting.

The lower horizon of gypsum is much hetter exposed than
the upper. Outcrops are found along the Washita River from
the north line of the county extending to within five miles of
Mountain View on the south line, In the northern part of the
county the ledge is down near the level of the flood plain of the
stream. To the south the gypsums are found higher and higher
above the stream until they are well up from it and swing away
from the river valley. Probably the best exposures are near
Cloud Chief, Cowden, on the Washita River due east of Cordell,
and on the state road on the south side of sec. 34, T. 10 N, R,
15 W. 1In sec. 35, of the same township and range, there is a
bluff of gypsum which exposes a maximum thickness of about
45 feet. The true thickness is probably in excess of 50 feet
since hoth the top and bottom of the bed are covered. The gyp-
sum is pink on fresh surfaces but weathers locally to a dark
red. Tn one place a lentil of gypsiferous sandstone one to threc
feet thick, with two large veins of satin spar, is exposed near
the middle of the ledge. The length of this bluff is about one-

third mile. A smaller blufl showing 20 feet of gypsum and '

having a length of about 100 yards is four miles due north of the
one just described. The cover of the gypsum in both of these
bluffs increases very rapidly back into the hill,

Insec. 3, T. 9 N.. R. 15 W., alone a tributary of the Washita
there is a gypsum blufl 50 feet in height. The lower part of
this ledge, consisting ol a thickness of 10 feet, is a hard pink
rock, probably anhydritic. 'The remaining part consists of a
massive gypsum ranging in color from pink to white. Near
Cowden in secs. 18 and 19, T. 9 N,, R. 15 W., 10 to 20 feet of
pink and white gypsum are exposed. There are two ledges, the
lower is about eight feet thick and the upper at least 12 feet
with the top removed. The two are separated by eight to 10

OKLAHOMA GEOLOGICAL SURVEY 183

feet of shale. The under part of the lower ledge is' very hard
and probably anhydritic.

From the preceding notes, it is seen that wherever the
lower part of this thick gypsum is exposed, there is at the
base a band, eight to 10 feet in thickness, of harder—probably
anhydritic—gypsum, sometimes separated from the main portion
of the ledge by shale. The heavy body of gy¥psum is a more or
less continuous ledge, and the outcrop can be followed for sev-
eral miles in some places. In T. 8 N.. R. 15 W,, the outcrop
swings to the west and disappears in about 10 miles. Only
small exposures of thin gypsum are reported to the east.

Besides the two main bodies of gypsum mentioned there
are some other beds in the eastern part of the county. The ex-
posures are few and seldom show a thickness of over two or
three feet. In the northwestern part of the county the beds
are apparently very thin and not widely distributed. Only two
ovterovs were noted and the thickness exposed in these was not
over one foot.

In the western extension of the belt of the Greer forma-
tion along the southern line of the county three gypsum ledges
appear. In sec. 28, T. 8 N., R. 20 W., the lowest ledge is 16
feet thick. The gvpsum is very hard and seems to be largely
anhydritic. In these localities the rock breaks from.the bed in
blocks formed by two sets of joint planes meeting at about right
angles and spaced a few feet apart. This gives smooth vertical
faces, which are banded with alternating, waving light and dark
stripes. 'The middle ledge is of the same thickness but is com-
posed entirely of selenitic gypsum. No good exposures of the
upper ledge were observed, but it appeared thicker than either of

" the other two. The upper ledges are entirely white. A thick-

ness of 50 feet of gypsum is reported from a well in the section.

Gypsite beds.—So far as has been observed the conditions
in Washita County are favorable to the occurrence of large gyp-
site deposits but at present only a few small beds are known,
none of them cover more than three acres. They cannot be con-
sidered commercially valuable and there is no necessity for
detailed description.

General summary.—Washita County contains immense
deposits of rock gypsum, along Washita River in the eastern
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half of the county. The railroad nearest to the greater part
of the deposits is the Arkansas City and Vernon branch of the
St. Louis & San Francisco Railroad which lies six to 10 miles

west of the region where the gypsums could be well worked..

This distance is practically prohibitive under the present con-
ditions of the plaster industry. Small gypsite beds are known
but they are not of commercial importance at present. Gould
estimates 'the amount of gypsum in the county at a depth of
less than 100 feet as 20,000,000,000 tons, a greater amount than
that of any other county in the state.

CADDO COUNTY.

Very little attention was given to the Caddo County deposits
in preparation for this report since they have already been
rather fully described by Gould.™ His description is given in
full.

“In Caddo County there are deposits of gypsum both north
and south of the Washita River. In the region of the Keechi
hills in the southeast corner of the county. on the line of the
Frisco Railroad between Chickasha and Lawton there are de-
posits of considerable magnitude. These deposits extend from
the Comanche line north to the Keechi hills and beyond. East
and west they occupy an extent of some twelve or fifteen miles.
In all, the outevops of gypsum in this locality occupy about
two townships. "The ledges are not continuous bhut the gypsum
appears as rounded knobs on the prairie or as irregular ledges
along the sides of the stream. The gypsum consists of a mixture
of hard rock and dirt gypsum. In places the dirt gypsum ur
gypsite, predominates while in other localities all the material
is a rather hard rock. Plenty of localities may be found where
a mill could be located for which an abundant supply of dirt
gypsums could be optained. The gypsum in this region is usu-
vally not pure white but is either pinkish or dark colored. The
following section was taken on Little Washita River west of the
point where the FFrisco Railroad crosses this river. It may be
considered a fairly typical section.

"Gould, Chas. N, Oklalloma gypsum: Second Bien. Rept. Okla. Dept.
Goeol. and Natb, THst, 1902, pp, 110-112,
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No. Description Feet
5. Redelayshale ............... ... .. .......... 50
4. Soft rock gypsum, white and pinkish ........... 15
3. Soft red sandstone .......................... 10
2. Red clay shale .............. ... ... ... ..., 50
1. Red sandstone along the bed of river ............ 25
150

“The thickness of many of the ledges in this region is more
than that shown in this section. Ledges 50 feet thick are pres-
ent but it is believed that 15 feet will represent a good average
of the Keechi hills locality. Estimating the area at two town-
ships and the thickness at 15 feet the result will be approxi-
mately two billion tons for the locality.

“Analysis of gypsum from the wvicinity of Cement, Okla-
homa, probably a few miles southwest of that town on the
Little Washita River.

Per cent.

Calcivm sulphate . ........ ... . . 74.45
Caleium carbonate ............................. 4.25
Magnesium carbonate .......................... .84
Water ........... T 18.61
Oxides of iron and aluminum ................... .61
Silica and insoluble residue .................... 1.02

99.68

“Analysis of a hard rock from the top of the Keechi hills,
Caddo County, Oklahoma.

Per cent
Caleium carbonate ............. ... ... 100.18
Oxides of iron and aluminum ..... [ .26
Silica and insoluble residue .................... .32
100.76

“West of the Reek Island Railroad on the hills south of
the Washita River there are extensive deposits of gypsum in
ledges 10 to 20 feet thick. These deposits are first encountered
on the hills west of Hog Creek, some eight miles southwest of
Anadarko. Along the hills south of the Washita and west of
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Hog Creel, between that creek and Fort Cobb, these ledges
form the cap rock of the bluff and may be seen for long dis-
tances. ‘The cross-bedded, red sandstone below is from 125 to
150 feet thick and the gypsum ledge at the top will average
from 15 to 20 feet thick. The extent of these deposits is not
definitely known, bul gvpsums are reported 10 miles south of
this line of bluffs. There is certainly an area larger than that
of a township. With an average of 15 feet in thickness this
will approximate one billion tons for this locality. In appear-
ance this gypsum is white or pinkish and forms ledges of rather
soft rock, sometimes partaking of the nature of gypsite. The
gypsum in this locality is at the same general level as that in
the vicinity of the Keechi hills, or of that across the Washita
River to the north.

“The third locality in Caddo County in which gypsum is
exposed is along the divide between Cobb Creek and the Washita
liver northwest of Fort Cohb. The gypsums in this region
oceur as rounded mounds on the top of the divide. They are in
fact but the southeastern extension of the Washita County de-
posits to the northwest, or perhaps it is more correct to say that
they form a connecting link between the Washita County beds
and those in Caddo County south of the Washita River. The
amount of gvpsum in this locality increases as we go up the
divide. The most southwestern exposure so far as known is in
the northwest quarter of section 13, T. & N.. R. 13 W, Tt is a
rounded mound oceupying perhaps a quarter-section and rising
to the height of nearly 100 feet above the surrounding plain,
or divide upon which it is situated.

“Phe amount of material in this part of Caddo County will
probably not approximate more than 500 million tons. This
will make a total of three and one-half billion tons in the
county.”

Gypsite beds.—~-The only gypsite beds of importance in the
county are near Cement. One bed of about 30 acres lies prin-
cipally in the SW. 14 sec. 33, T. 6 N., R. 9 W., about one mile
north of Cement. The material is a light gray gypsite with
little sand. A spur from the Oklahoma City-Quanah branch
of the St. Louis & San Francisco Railroad is built to the de-
posits. Before the burning of the Acme Cement and Plaster
Company’s mill the material from this bed was used in the
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manufacture of plaster. Another bed of 10 acres or more lies
about two miles to the north in secs. 21 and 28. Both heds have
been largely worked out. The composition of the gypsite bed
in sec. 33 is shown in the following analysis:

Analysis of Gypsite From Near Cement.

Caleium sulphate .......... ... ... ... it 63.22
Caleium carbonate .......... ... 4.86
Magnesian carbonate ............. ... . . . ... 14
Iron and aluminum oxides ...................... .69
W ater .. e e e 16.43
Insoluble residue ........c.coivieiieinnn L 13.95

99.89

Develepment.—No use is being made of the gypsite in Caddo
County at present. The mill at Cement which has been men-
tioned was burned in 1911 and the ‘spur track to the gypsite
bed has been partially taken up. Judging from a rather hur-
ried survey, there is not sufficient material remaining to justify
rebuilding the mill. The rock gypsum for the mill was secured
at Gladys, on a spur from the St. Louis & San Francisco Rail-
road. about four miles southwest of Cement. This quarry is
stilt operated on a small scale and the rccik shipped to Port'and
cement plants. The analysis given above by Gould is probably
of rock fiom near Gladys.

COMANCHE COUNTY. *

“The known outcrops of gypsum in this county arc rather
unimportant. All the deposits so far as known occupy an area
of a few square miles along the north line of the county a few
miles northeast of Frisco. The gypsum is exposed in irregu-
lar ledges along the slope or on top of rounded hills. The
amount of material is not large, perhaps not more than 200 mil-
lion tons in all. The location of the deposits is such, however,

. that a number of mills might be profitably located in the vicin-

ity.”

“@Gould, Chas. N., Oklahoma gypsym: Second Bien. Rept. Okla. Dept.
Ceol. and Nat. Hist., 1902, pp. 110.
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GRADY AND STEPHENS COUNTIES.

The outcrop of the Greer formation extends from Caddo and_
Comanche counties southeasl ncross the southwestern corner qt
Grady County and into northwestern Stephens County wl.lere it
disappears. No tock gypsum deposits of commercial impor-
tance occur in these counties and the only known deposits of.
gypsite of importance are in Grady County, four miles west of
Rush Springs. One bed of 27 acres lies in the SW. 14 see. 23,
and another of equal size in the SE. 1, sec. 22, T. 4 N, R.8W.
Both beds average about eight feet in thickness. The material
was formerly hauled to the mill of the Acme Cement Plaster
Company at Marlow. This mill burned a few years ago apd
a new concrete and steel mill has been erected at the deposits
by the same company. A spur track from the main line 01_“ the
Chicago, Rock Island & Pacific Railway at Rush Springs affords
transportation facilities. ‘

SUMMARY OF THE SECOND LINE OF GYPSUM HILLS.

The second line of gypsum occupies parts of Dewey. Ellis,
Roger Mills, Custer, Washita, Caddo, Comam.:he,_ Grady, and
Stephens counties. The gypsums are very thin in the port!l-
western and southeastern portions of the area and very thlck.m
the central part, in southeastern Custer and eastern Washita
counties, where ledges of 60 feet or more in thickness are knoyvn.
The gypsum varies from white to pink in color and from fine-
grained to coarsely selenitic in texture. A part of the lower
gypsum is anhydritic in Washita County. The to.t;.xl a¥n0ur'1t of
gypsum in :the area is very great but the stratification is so
irregular and the transportation facilities are so poor tha? there
has been very little development. Small beds'of ‘gypsTte oc-
cur in practically all the counties, but commerc1z}1 deposits are
known only in Custer, Caddo, and Grz}dy counties. The 0!.11_\’
mill now operating is at Rush Springs, in Grad:v County, Mills
at Marlow in Stephens County and at Cement in Caddo County
have burned during the past few years.

SOUTHWESTERN AREA.
INTRODUCTION.

in the various reports and articles by Gould, th'is area
has been called the Greer County Region and at the time the
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first reports were written practically all of the area was in-
cluded in the County. Since 1907, however, old Greer county
has been subdivided and the gypsum area now forms part of
Greer, Beckham, Harmon, and Jackson counties. For this rea-
son it is thought best to drop the name Greer County Region and
to use instead the term southwestern area, since the area oc-
cupies the extreme southwestern corner of the State.

The gypsums of the southwestern area occur in the Greer
formation, presumably at the same general level as those of the
second line of gypsum hills, and are probably the southwest-
ward extension of those gypsums. The stratigrapny of the gyp-
sums, however, is quite different from that of the second line
of hills. Especially in the northern part of the southwestern
area, the gypsums occur in well defined ledges which can be
traced for considerable distances, and which produce a topo-
graphy much more similar to that of the first line of hills or
outcrop of the Blaine formation, than to that of the second line
of - hills or eastern part of the outcrop of the Greer formation.
In the northern part of the area five ledges of gypsum are well
defined and are traceable for many miles. These have been
named by Gould as follows, beginning at the hottom: Chaney,
Kiser, Haystack, Cedar Top, and Collingsworth,

Gould’s description of these gypsum members is given in
full.”®

“Cheney qypsum member.—This gypsum is well exposed
along the south side of Elm Fork from Mangum northeast to
the Texas line. 1t is also seen on Haystack Creek, but on North

~ Fork, in Roger Mills County. (now Beckham), it loses its char-

acteristic structure and becomes simply a gypsiferous band in
the red clay. On Elm Fork at the mouth of Hackberry Creek
and also at the Kiser and Chaney salt plains near the Texas
line, it is a hard massive stratum three to five feet thick. usually
white, but sometimes gray or bluish. It is often distinctly
stratified or apparently cross-bedded, or it may be that the lines
of stratification are wanting. The formation derives its name
from the Chaney Salt Plain on %..m Fork of Red River, four
miles east of the Texas line.

wGould, Chas. N., Geology and waler resources of Oklahoma: Water-
supply paper U. S. Geol. Survey No. 148, pp. 66-71.
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“Kiser gypsum member.—This member is exposed through-
out the western area of the Greer formation, It is rarely white
and in this regard differs from all other ledges of the Greer.
dt varies from a decidedly bluish or greenish tint to a drab or
gray. On the North Fork it is composed of greenish gypsum
and gypsiferous shales becoming hard locally, and on Hay-
stack Creek of bluish and drab gypsum, grading into gvpsifer-
ous rock and clay. On Elm Foik, at both the Kiser and Chaney
salt plains it is composed of soft, bluish to greenish, selenitic
gvpsum and at the mouth of Hackberry, 10 miles down Elm
Fork, it is a bluish stratified gypsum. These occurrences show
that while the general character is fairly constant, the stratum
varies considerably in local sections. The softness of the rock
renders it particularly susceptible to weathering, and it is fre-
quently inconspicuous. Tts thickness varies from one to three
feet. The name is from the Kiser Salt Plain on Elm Fork,
Greer (now Harmon) County, where the ledge is well exposed.

“Haystack gypsum member.—The upper part of the Greer
formation consists of three layers of massive gypsum and one
of dolomite, interstratified between the beds of red clay shale.
The lowermost of the three thicker layers, the third gypsum
member from the bottom of the formation, consists of the typ-
ically massive gypsum, almost pure white or occasionally gray-
ish in places, with a few thin bands of gypsiferous sandstone.
This ledge is often cut by joints which separate the rocks into
rectangular blocks. These blocks frequently weatner out and
roll down the slope and in places render it conspicuously white
for miles. The Havstack varies locally from 18 to 25 feet in
thickness, and so far as known is the thickest gypsum member
in the western area of Greer. It is exposed along all the bluffs
on North Fork and Elm Fork and is particularly conspicuous on
Haystack Creek and in the vicinity of Haystack Butte, whence
the name.

“Cedartop gypsum member.—The Cedartop is a massive
white gypsum, very similar in appearance to the Haystack. It
has a constant thickness of 18 to 20 feet throughout the region
of outerop. It is very conspicuous on North Fork, Haystack,
and Elm Fork. and forms the caps of a number of buttes and
bluffs throughout the region. It is called “Cedartop” from a
prominent butte on the North Fork of Red River, in the ex-
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treme southeastern corner of Roger Mills (now Beckham) Coun-
ty. This rock forms the upper ledge of this butte, and may be
seen from a great distance up and down the river and even from
Headquarters Mountain at Granite, 15 miles away.
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“Collingsworth gypsum member.—This is the upper gyp-
sum ledge of the Greer formation, and it does not differ ma-
terially in lithological appearance from the Haystack or Cedar-
top. Like them, it is massive and white throughout, and like
them, algo, it is cut by a series of master joints into rectangular.
blocks. Where exposed, the thickness varies from 18 to 20
feet, being approximately that of the Cedartop, and not so great
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as the Haystack. As it is the upper gypsum member it has
often been eroded, and for that reason does not always appear
in a section. Near the heads of the various creeks, however, it
is the prominent ledge, and it is also exposed on a number of
conspicuous bluffs, as along North Fork. It is named from Col-
lingsworth County, Texas, just west of Greer (Harmon) Coun-

ty, Okla., where the gvpsum is well exposed.”
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g

R.23 W.

In addition to th's general description of the gypsums it
seems best to add a brief discussion of the area by counties, as
has been done with the other gypsum areas. The locations of

= Peinf

the principal deposits in Beckham, Greer, and Harmon counties

are shown on the accompanying map (fig 59).
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The available gypsum deposits of Beckham County are in
the extreme southeastern part. From the southeastern corner

of the county a bluff 150 to 200 feet high extends for 10 miles or
more up the south side of North Fork of Red River. This bluff

is made up of red shales with four ledges of massive white gyp-
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sums, aggregating about 70 feet in thickness. A view of the

bluff is shown in figure 60.

The gypsum in this bluff is available to transportation only

where the Wichita Falls & Northwestern Railway crosses North

R

fwis,
R ﬂ Fork, about three miles south of Carter. Immense deposits
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of gypsum can be opened up on either side of this railroad by
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short spurs. The estimated amount of material in the bluff

is 1,000,000,000 tons. The stratigraphy and nature of occur-

PROXIMATE OUTCROP.
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rence of the gypsum is shown in the following section by Gould.

Section of Bluff on North Side of North Fork of Red River,

10.

Fala Sl RS Rs

N

Fig. 60.—Gypsum bluff.along North Fork of Red River.

Thiree Miles South of Carter.

Feet

Rough, weathered, sandy dolomite capping the high
hills ... 3
Red and green gypsiferous shale .............. Z2a
Massive white gypsum ........................ 23
Red and green shale .......................... 6
Massive white gypsum ............. ... _..... 18
Red and green shale ....................... ... 15
Massive white gypsum, occasional thin ledges or
sandstone ... 25
Reddish and green shale ... ... ... ........ 24

Greenish gypsums and gypsiferous shale, becoming
hard locally
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1. Red and green gypsiferous shale from the base of
the hill ... ... . i it 30

Just below the lowest heavy gypsum, No. 4 of the above
section, the shales are filled with some of the most perfect sel-
enite crystals observed in the silate. The crystals are in the
main about one inch long, and about one-half as wide and thick.
They form a sort of network with the spaces filled with clay.
Some selenite bands of about six inches in thickness are present.
These are made up for the most part of exceptionally cleaxr
selenite, but occasionally contain beautiful cloud-like masses of
some red material presumably ferric oxide or hydroxide, or a
mixture of the two.

Gypsum probably underlies about six townships in south-
western Beckham County and outerops near the heads of Fish
and Bailey creeks. These deposits although of considerable
size are too far removed from transportation to be considered
available at present. The stratigraphy of this part of the county
and the immediately adjoining portion of Greer County is
shown in the following section. ®

Section. Near Beckham County Line Along Haystack Creek,
Siz Miles South of Delhi.

, - Feet
11, Red clay ..o e e 50
10. Hard sandy rock ......... ..o, 4
9 Redandgreenclay ....... ...t 20
8., Massive white gypsum.............. ... i 16
7. Redand greenelay.........ooviviii i, 8
6. Massive white gypsum. ............ ... ... 18
5. Redand greenclay.............ooiiiienno . 20
4. Bluish and drab gypsum....................... 4
3. Red €lay .ovvvriiii i e 15
2. Gypsum and hard rock............. ... .. ..., 5
1. Red clay ..ovvieini i 100

GREER COUNTY.

The gypsums of the southwestern area are well exposed in

“(sould, Chas. N., Bull. Okla. Geol. Survey No. 5, 1911, p. 103.
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the extreme northwestern part of Greer County along Elm Fork
and its tributaries. All five ledges are usually present and they
outcrop on bold bluffs which are usually capped by a thick ledge
of dolomite. On the north side of Elm Fork the gypsums become
noticeable in the vicinity of Haystack Butte in sec. 14, T. 7 N,
R. 23 W. This butte is an outlier of a pronounced range of
hills to the west. The butte and hills are capped by the Hay-
stack gypsum which is ten to twenty feet thick. The Kiser gyp-
sum outcrops twenty feet lower on the slope and is three to four
feet thick. The Chaney gypsum does not appear to be present.
Trom Haystack Butte the bluff extends westward up Elm Fork.
All the streams flowing into the river from the north have cut
canyons into the gypsums and indent the line of bluffs deeply.
At the mouth of Hackberry Creek the following section was
measured.

Section on Elm Fork at mouth of Hackbermy Cresck.

Feet
12. Hard cap rock, dolomite.......................... 3
11, Red clay ... . L2
10. Massive, white gypsum (Collingsworth) ............ 18
9. Redandblueclay.............. ..., ]
8. Massive, white gypsum (Cedar Top).............. L20
7. Red and blueclay............... [P e 5
6. White gypsum separated into thin beds by sandy dolo-
mite (Haystack) ......... ... .. ... .. ... ....... 1R
5., Redand blueclay.................coiuiin.. 12
4. DBluish, stratified gypsum (Kiser).................. 4
3. Redand blueclay.......................... P 15
2. White and bluish gypsum (Chaney) ................. 4
1. Redand blueclay.............. ... i ... 8 .

The gypsum blufts continue up Elm Fork into Collings-
worth County, Texas, and back on the south side almost to
Mangum.

Along South Fork of Red River there are prominent gypsum
bluffs on the south side of the river at Mangum. These extend
up and down the river for some distance but are not so pro-
nounced, especially to the west. The stratigraphy is given in the
section taken in Jackson County at the junction of Horse Branch
and Salt Fork.

OKLAHOMA GEOLOGICAL SURVEY 195

Availibility of the Gypsums.—The gypsum deposits at Man-
gum are about a mile distant from the Wichita Falls & North-
wstern and the Chicago, Rock Island and Pacific railways but
are on the opposite side of Salt Fork. The expense of bridging
the stream would be quite heavy. The amount of stripping in-
creases very rapidly back from the outcrop and quickly reaches
a prohibitive thickness. In view of these conditions it does not
seem probable that these beds will be developed in the near fu-
ture. :

The deposits along Elm Fork in the neighborhood of Hay-
stack Butte can be reached by four to six miles of spur track
from the Wichita Falls & Northwestern Railway near Willow.
The greater part of this distance would be over fairly level
ground and the expense of building the switch would not be
prohibitive under some conditions. In the present state of the
plaster industry in Oklahoma, however, and in view of the im-
mense undeveloped deposits with transportation facilities im-
mediately at hand, it seems improbable that Such a project
should be undertaken. The deposits farther west along Elm
Fork are so far from railroads as to render them unavailable
at present.

Guypsite beds.—A large gypsite bed has been reported from
secs. 26, 27, 84, and 85, T. 7 N., R. 23 W., two miles west of
Haystack Butte. The bed covers about 300 acres and is exposed
from four to fourteen feet thick. Reports give the maximum
thickness as thirty feet. The stripping varies from nothing to
six feet. In character the material is light gray in color and is
apparently quite sandy. In one locality, about one-fourth mile
north of the section corner near the center of the bed, there are
indications that the bed is not true gypsite but rather a very fine-
grained, soft, gypsiferous, and argillaceous sand such as is often
found in lentils in the Redbeds. In the locality mentioned it is
overlain by red clay which has all the appearance of Redbeds
shale in place. It is reported that the material has heen tested
and that it makes a good grade of plaster but neither the name
of the parties having the tests made nor the reports ‘of the test
are available. If the material is suitable for plaster there is a
vast amount of it available under favorable conditions, except in
regard to transportation. The bed is about four miles from the
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railroad. A spur built to the gypsum deposits near Haystack
Butte could pdss through the bed with little or no extra expénse.

HARMON COUNTY.,

All of Harmon County is underlain by the Greer formation
but only in the extreme northern part are there good exposures
of the gypsums., These exposures are on the bluffs of Elin Fork
in T. 6 N,, R. 26 W,, and are the continuation of the bluffs in
Greer County, which have been described. The following section

was taken on the blufls of Elm Fork in the northern part of

sec. 10.

Section of Bluff on Elm I'orl: in sec. 10, T. 6 N., R. 26 W.

Feet.

12. Dolomite . . ... e e 1-3
11, Red clay ... i e e e 16
10. Gypsum (Collingsworth) .................... .. ... 14
9. Redandblueclay.......... ... .. 6

8. Gypsum (Cedar Top).............. b e 16

7. Red and blueeclay............ ... i v b

6. Gypsum (Kiser) ....... ...t 20

5. Redandblueclay.......... ... .. ... i i va.. 15

4. Gypsum (Chaney) ........... ... ciiiiiniien... 2

3, Red Clay ...ovii i e it e 12

2. GYypSWIM. ... ..., e e e 3

1. Gypsiferous, red, and blue clay............. (about) 60

The clays, especially the lower ones, are filled with selenite
crystals and satin spar. At the bluff east of the Salt Plain in
sec, 11, the thin lower ledges were not observed. The lowest
heavy gypsum oceurs about 90 Teet above the level of the Salt
Plain, is about 15 feet thick, and seems to be anhydritic. The
second heavy gypsum is 20 feet thick and is separated from the
lower by seven feet of red clay shale. A view of this bluff is
shown in figure 61, and a view of the canyon and salt plain in
figure 67 in the following chapter of this report. These gypsums
are too far from a railroad to be available but other conditions
for development are favorable.

The greater part of Harmon County is level and there are
few good exposures of gypsum south of Elm Fork. The pres-
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Fig. 61.—Bluff .east of salt plain in sec. 11, T 6 N., R. 26 .

ence of gypsum is shown by sinkholes and bf well logs. Prac-
tically nothing can be told of the stratigraphy of the gypsums
from the meager data at hand. A few small exposures are
shown along Salt Fork of Red River, but none were observed
which could be said to be of commercial importance. In a large
area around Hollis there are practically no exposures. Gypsum
is reported from wells. Some bowlders of gypsum were re-
moved from the shallow cuits of the Wichita Falls & Northwest-
ern Railway just east of Hollis, but if they represent a solid
ledge most of it has been removed by solution. In some of these
cuts the Redbeds appear to be folded into rather sharp folds.
This folding is presumably due to the solution of the underlying
gypsum beds. At Gould there is an area of bad lands with some
channels 20 to 30 fect deep. These show considerable selenite
in clay but no available gypsum. Very little can be .determined
as to the amount of gypsum present in the southern part of the
county and practically nothing as to the stratigraphy of the
beds. They are presumably at about the same horizon as the
well defined ledges in Beckham, Greer, and the northern part of
Harmon County. From the stratigraphy along Salt Fork of
Red River near Mangum, a region which in a measure connects
the northern and southern portions of the area Gould believes
that the gypsum of the southern part are at a slightly lower level
than those in the northern part.
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Availibility of the gynsums.—Gould estimates the amount
of available gypsum in Harmon County, i. e., the amount pres-
ent at less than 100 feet in depth, at 15,000,000,000 tons. How-
ever, the gypsum in the northern part of the county is so far
removed from transportation that it can not be utilized at pres-
ent. It is difficult to make any definite statement concerning the
deposits of the greater portion of the county, but judging rrom
surface appearances along the only line of railway, the Wichita
Falls & Northwestern branch from Altus to Wellington, Texas,
the beds are so deeply buried that their utilization seems impos-
sible. There is certainly little promise of development of such
deposits while so many large deposits, with more favorable con-
ditions as regards quarrying or mining, and with as good or bet-

ter location in regard to fuel and transportation, remain un-
developed.

Gypsite beds.—Little search has been made for gypsite in
the county and only a few small beds are known. A bed covering
10 to 15 acres and varyving in thickness from three to six feet is
reported in the NW. 14, sec. 1 ,T. 2 N, R. 25 W., and adjoining
parts of the sections to the north and west. This bed is less than
one mile from the railroad. A bed of about 10 acres in area and
three to six feet in thickness lies in sec. 6, T.1 N.,R. 24 W.

JACKSON COUNTY.

The Greer formation underlies the western half of Jackson
County. The gypsums are more prominent than those in south-
ern Harmon County but much less so than those of northern
Greer and Harmon counties. The stratigraphy is usually ir-

regular. The best exposures are on Horse Branch and Boggy
Creek.

Gould gives the following sections showing the strati-
graphy in the south-central part of the county:

Section of blufi between Salt Fork and Horse Branch near

Olustee.
Feet.
12, Hard rock, dolomite, torming the cap of- the hill. .. ... 3
1. Red and blue clay....................... ... " 12
10. Massive, while gybsum ..., .. L L 8
9. Red clay with ledges of gypsum................... 24
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8. Massive, white gypsum.................. ... ..., 12
7. Redand blueclay........ ..., 15
6. Red and blue soft, shaley rock and gypsum.......... b
5. Red and blue shaley clay...................ooot.. 22
4. Bluish gypsiferous rock........................ .. 10
3. Redandblueeclay........... ..., 8
2. Massive, white gypsum. ..........cimiviinann. 3
1. Red clay slope from Horse Branch................ 100

Section on Boggy Creck nine miles northeast of Eldorado.

8. Hard, massive rock, dolomite, forming the cap of the

bluffs. . . . . i e e 5
7. Red and green shale and clay.. ....... ceeeen ... 80
6. Massive gypsum .......... ..., 1(;
5. Red elay ........ .. ... ... ...
4. Clayand hard rock......... .. ... ... ... ... ... .... 5
3. Massive white gypsum..... ... ... ... . ... .. 15
2. Redand blueclay........................ e 25
Hard, massive gypsum exposed in creek bed......... 15

In the hill just west of Creta on the St. Louis & San Fran-
cisco Railroad, two massive ledges of white gypsum are exposed.
The lower is about 15 feet thick and the upper about 12 feet.
The upper ledge is covered by about 80 feet of red shale and 6
to 20 feet of dolomite. The slope of the hill is so ste:ep that com-
paratively little of the gypsum can be obtained without exces-
sive stripping so that mining methods would be necessary. This
in itself would not be sufficiently expensive to be proh1b1t1\{e but,
in view of the general conditions of the gypsum industry in Ok-
lahoma, mining methods cannot be considered as feasible at
present. Some outcrops of gypsum are known tq the west of
those described but they are generally small and unimportant.

Availability of the gypsums.—The principal exposures of
rock gypsum in Jackson County can be easily reachgd from the
St. Louis & San Francisco Railroad. The main hindrance to
their development is the thick cover due to thq Mangum dolo-
mite capping the hills and preventing the erosion of the shale
from above the gypsum. Mining methods would be necessary
to utilize the gypsum, and as has been said, these methods would
be too expensive to be feasible at present.

Gypsite beds.—The gypsite beds of Jackson County are
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Fig. 62.—Map of portion of JacksonCounty showing location of gypsite beds
and salt plains,
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among the most important in the State. They are of large ex-
tent and are well situated in regard to transportation. The lo-
cation of the principal beds is shown on the accompanying raap
(fig. 62). The largest bed known in the county covers about
400 acres in sec. 7. T. 1 S,, R. 28 W,, just north of the town of
Eldorado. The thickness of the gypsite varies from 8 to 20
feet with little or no stripping. The Eldorado plant of the Uni-
ted States Gypsum Company is situated at the bed and is
reached by a spur from the St. Louis & San Francisco Railroad.
The company owns this bed and also controls a bed in secs. 2
and 8 oi the same townshin. This bed covers about 149 acres
and is 6 to 12 feet thick. The railroad passes near the east end
of the bed. Two smaller beds lie in secs. 10 and 11. Together
they cover 40 to 50 acres and are 6 to 12 feet thick. Smalier
beds lie in: secs. 24 and 25. '

In the townships to the north there are seven or eight
small beds in secs. 21, 22, and 27. The aggregate area is about
40 acres and the depth of the deposits varies from four to eight
feet. The beds are between two and three miles from the rail-
road. :

A gypsite bed of approximately 375 acres lies in secs. 6 and
7, T. 2 N, R. 22 W., one mile east of Duke. The Altus and Well-
ington branch of the Wichita Falls & Northwestern Railway
crosses the southern part of the deposit. A creek flows from
north to south and through the deposit and exposes rock gypsum
of about six feet in thickness along its banks for the greater part
of the length of the bed. A lower ledge of gypsum is separated
from the one best exposed by a few feet of red shale. The thick-
ness of the lower bed could not be accurately determined. The
gypsite is six to eight feet in thickness and has up to two feet
cover. Over considerable areas the gypsite lies at the surface,
The gypsite is light gray near the surface but grades into pink
and reddish-brown in the lower parts of the bed. = . .
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CHAPTER VL

THE SALT PLAINS OF OKLAHOMA.
INTRODUCTION,

Salt is closely associated with gypsum in origin and occur-
rence and as these points have been rather fully -discussed in
Chapter I they need not be noticed further here. Salt may be
mined from beds of rock salt or may be obtained from brine by
evaporation. The processes used in evaporation vary greatly
with conditions, but, in view of the present condition of the salt
industry of this State, it is not thought worth while to go into
a discussion of these features.

Wells and springs of salt water occur in all parts of Okla-
homa. Salt water is often encountered by deep borings in dif-
ferent parts of the State. This is especially true in the oil and
gas fields. So far however, no investigations have been made
as to whether the brines from these deep .wells are sufficiently
concentrated to be used in the manufacture of salt. In only one
place, to the writer’s knowledge, has salt been manufactured in
the eastern part of the State, viz: at the flowing salt well on
Grand River southeast of Choteau in Mayes County.

All that is attempted in this chapter is to give a brief de-
scription of the salt plains which oceur in the western part of
the State in the region of the gypsum hills, and to give brief
statements in regard to the conditions of and prospects for de-
velopment of these plains. The plains described are as follows:
a plain east of Cherokee in Alfalfa County, two plains on Cim-
arron River in Woods, Harper, and Woodward counties, a plain
on Salt Creek west of Ferguson in Blaine County, a plain on
North Fork of Red River south of Carter in Beckham County,
two plains on EIm Fork of Red River in northern Harmon Coun-
ty, and three plains on Sandy Creek south of Eldorado in Jack-
son County.

o
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ALFALFA COUNTY SALT PLAIN.

The Alfalfa County salt plain lies south of Salt Fork of
Arkansas River principally in Tps. 26 and 27 N,, R. 10 E,, abqut
four miles east of Cherokee. The plain is elliptical in shape w1t'h
the long axis in a north and south direction. It' covers approxi-
mately 60 square miles. The surface of the plain is almost per-
fectly flat, and, except for a few hammocky grassy iounds near
the edge. is entirely devoid of vegetation. The sqrroundmg
country is somewhat higher than the level of the plarp, but the
difference in elevation seldom exceeds 20 feet and is usually
considerably less than that. The material composing the ﬂqor
of the plain is silt and a very fine sand. The surface of the ent.lre
plain is usually covered with a thin crust of salt crystals which
glisten in the sunlight. This crust is dissolved by rain and when
the surface of the plain is wet it appears as an ordmary.]evel
strip of ground. There are no salt springs on t].le plal'n or
around its margin and no streams flow across it in ordinary
weather. When a hole is dug into the sand and silt, salt water
rises until the hole is filled to within about six inches of the top.
This brine is quite strong, nearly if not quite saturated. The
analysis®® of the material dissolved in it is as follows:

Analysis of water from salt plain at Cheroleec.
In parts per million.

Soda (Na,O) ... i e 1-:\0_.213
Potash (K,0) ......... ... .. ... ooa... PN ) ;05
Lime (Ca0) ...ttt L.og4
Magnesia (MgO) ... ... ., ,«1'7=.9
Chlorine (Cl) ............ ... ... .. ..., e 192,l00
Sulphates. . . v it i e e 362
Sodium bicarbonate (NaHCO,)...................... 6,235
Iron and aluminum oxides (Fe, O, and A1,0,).......... 36

This shows a total of 250,779 parts of sodium chloride per
million, or approximately 25 per cent of salt as it is probably
combined. The amounts of impurities present does not appear
great enough to interfere with the recovery of the salt on a com-
mercial scale.

#A]] analyses are by Frank Buttram, Chemist Oklahowmna Geological

- Survey.
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Origin of the salt.—The source of the salt of the Alfalfa
County plain is not easily seen. It is generally supposed by
those living in the vicinity that a bed of rock salt underlies the
plain but there is no evidence to support this idea. Saltwater
is encountered in wells around the margin of the plain at depths
of 20 to 30 feet but to the writer's knowledge no beds of rock sali
have been found. 1t seems probable that the salt water is derived
from springs from the Redbeds which have their outlets helow
the sand and silt of the plain. The flow from the springs and
the conditions of drainage into Salt Fork must be such as to
raise the level of the salt water to within a few inches of the
surface of the plain but not to cause springs to break out through
the sand and silt. The water probably obtains its salt from
saliferous layers in the Redbeds.

Conditions for derelopment.—No salt has so far been manu-

factured from this plain. However, the conditions are such as
to render its development probable at any time. The western
margin of the plain is only four miles from the Kansas City,
Mexico & Orient Railroad and the Atchison, Topeka & Santa Fe
Railway at Cherokee, and the southern margin is less than that
distance from the latter railway west of Jet, The country be-
tween the railways and the plain is very level and spurs could
be easily constructed. It is impossible to estimale the amount
of salt available on the plain. When holes are dug in the plain
they fill up very rapidly but no pumping tests have been made
to determine whether or not the level of the water can he eagily
lowered. When the area of the plain is taken into consideration,
however, it seems evident that the supply of salt water is -suf-
ficient for a very large production of salt even when all adverse
conditions are taken into account. The water would have %o he
obtained from wells sunk in the plain. The soft, caving nature
of the sand and silt would make it necessary for these wells to
be walled up in some way. The silt remains in suspension in the
water for a considerable time and settling hasins would prob-
ably have to be provided for the wuater as pumped from the

wells. These conditions would probably put some difficulties Jdn .

the way of the utilization of the brine but they could certainly

be easily overcome if development .on a large scale should be
undertaken.

SALT PLAINS ON CIMARRON.

The two salt plains on the Cimarron in Oklahoma are known
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as Little and Big Salt Plains. Little Salt Plain lies jl'lst sou‘gh
of the Kansas line between Harper and Woods cquntles. Big
Salt Plain lies 15 to 20 miles farther down the river between
Harperand Woodward counties on the southwesfc 'and quds
County on the northwest. These plains were visited by the
writer in the fall of 1912 but he has nothing to add to the de-
scription given by Gould* which is:

“Perhaps the most noted of the salt plaing, from the stand-
point of a historian, is the Big Salt plain of the Clmarron.' Th.e
first white man to visit this place was probably qupnado, in his
journey across the plains in search of the sevezn cities of Clbolg.
In regard to this event Mr. J. R. Mead says: ‘The route or ti"all*
of Coronado, in his famous expedition from the Pueblos qf New
Mexico across the prairies of Kansas to thg populous trlbes.of
the Missouri, will ever remain an open qug.stlon. The op]y point
we can locate with reasonable certainty is the salt plain of the
Cimarron, just within the Kansas line—the only place where
rock salt can be obtained on the surface i.n all the plains c.ount;ry.
This salt was known and used by the Indians,, and was an article
of trade from the Gulf to the British line, ar}d thJ:s locality was
a well-known geographical point, {from which fhstances were
reckoned.” The presence of a dozen or more trails, now nearly
obsolete, radiating from the plain like spokes of a wheel, bears
testimony to the fact that this place was long used as a source
of supply of salt to the various forts and settlemer.lts of the sur-
rounding regions. Indeed, it is but a fe_w years since s_alt fror?‘
this plain was hauled for hundreds of miles in all dlrec.tlons, an
not until the time of discovery of extensive beds in central
Kansas did this industry wane.

“ ie Salt plain proper extends for eight miles or more
along rl';ﬂz 1éil;gnarronp rivelp. In width it varies from half a mile
to two miles. On the south banlf the_ bluifs of red shale and
sandstone capped with gypsum rise directly from the edge gf
the plain to the height of 100 feet or more. North of the pla'm
these bluffs are not so steep, and are at a distance qf a half m'11e
or more from the plain. Even here, however, the sinuous white

. line of gypsum may be traced along the tops of the bluffs as far

a« the eve can reach. In other words, the plain lies in the broad

w(iould, Chas. N., The Oklahoma Salt Plains: Kans. Acad. Sci, vol. 17,
1901, pp. 182-183. .
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canyon of the Cimarron. enclosed on both sides by gypsum-
capped blufts of red shale.

“The plain is flat and as level as a floor, except for a few
meandering channels which, in wet weather, contain a small
stream, but are ordinarily dry. After a rain it will sometimes
happen that a stream of considerable volume flows over the
plain, but duting the summer months nearly all the water either
evaporates or sinks into the sand. In places where a small
stream still runs down the channel the water is often so salty
that a thin crust of crystal white salt forms on the surface, re-
sembling nothing so much as a sheet of ice across a small stream
in winter. The entire plain is covered with a thin inerustation
of snow white erystals. In most places this incrustation is not
to exceed an eighth of an inch thick. but jt reflects the sunlight
and blinds the eye like a snowfield. Especially if the wind is
blowing the small particles of salt, a walk across the plain makes
the eyes smart and burn in a manner not easily forgotten.

“In a large cove on the south side of the plains proper, there
are a number of salt springs which boil up out of the flat surface
of the plain. The water is crystal clear. and it sometimes re-
quires more than ocular proof to convince one that it contains
nearly fifty per cent of salt. There are scores, perhaps hun-
dreds, of these springs on an area of a few acres in extent.
Some of them flow streams as large as a man’s arm; others are
much weaker. In all cases their presence is marked by a con-
spicuous white incrustation of salt, which forms around the
spring and along the sides of the little stream that flows from it.
Particles of giass or weeds blown into these springs or streams
soon become covered with white salt crystals. These strings of
crystals are often an inch or more in diameter and look l1ke rock
candy. In places the incrustation around the springs are so
thick that the salt may be seraped up and hauled away. This is
the source of the so-called rock salt of the plain.

“The Little Salt Plain is located a few miles further up the
Cimarron, just on the border of Kansas. 1t does not differ ma-
terially from the plain just described, except that it is much
smaller and the bluffs on either side of the river are neither so
high nor precipitovs.”

Two views of Big Salt Plain are given in figures 63 and ¢4,

Fig. 63.—View of Big Salt Plain on Cimarron River.

Fig. 64,—Gypsum capped bluff at edge of Big Salt Plain,
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The crust of salt near the springs near the southwestern
corner of the Big Salt Plain was about six inches thick at the
time of the writer’s visit and is reported to reach a thickness of
one foot during long continued dry spells. A view of a small

area w'here the crust is between one and two inches thick is
shown in figuie 65.

IFig. 65.—Salt crysals on surface of Big Salt Plain.

. Prospects for development.—The amount of saturated brine
going to wasle on these two salt plains is very diflicult to esti-
mate but is undoubtedly verv large. One of the largest springs
on Big Salt Plain forms a stream over a foot broad and three
inches deep. There are many other springs and hesides a very
large amount of water probably works out through the sand.
The brine is practically saturated as is shown by the formation
of the thick crusts of salt over the streams from the springs, and
by the formation of crystals on leaves, weeds, and grass which
are blown into pools of water. The crystals formed are cubical
and appear to be of pure salt. The water from the larger
springs is perfectly clear and would not require settling before
evaporation. The conditions at the plains themselves, then, seem
to be entirely favorable for the development of a considerable
industry but the plains are so far removed from railway trans-
portation that there can be no development on a large scale under
present conditions. The nearest railroad is about 25 miles from
Big Salt Plain and this distance is prohibitive.

In the early days of Oklahoma Territory salt from this plain
supplied the local demand for miles around and there was quite
a thriving industry on a small scale. However, when the rail-
roads were built thiough the territory it became possible to ob-
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tain the imported salt in most of the region formerly supplied
from the Salt Plains more cheaply than it could be hauled from
the plain. The market was thus greatly restricted while the
plains were still left so far from the railroads as to render them
incapable of development. The amount of salt manufactured at
the plains in the past few yvears has been almost negligible and
there is no prospect of improved conditions until a railroad is
built near the plains.

BLAINE COUNTY SALT PLAIN.

Blaine County Salt Plain lies near the head of Salt Creek
about four miles west of Ferguson. These springs issue from a
red and blue mottled cross-bedded sandstone which outerops
about 100 feet below the Ferguson gypsum. The upper or west-
ern part of the plain is in two narrow canyons in the gypsum
hills. In this part of the plain there is little sand in the beds of
the streams and the water flows for the most part on the red and
green shales and the sandstones. One canyon extends east and
the other joins it from the north. Below the junction of the two
branches the stream flows east, in a canyon so narrow that the
salt plain is not over 100 yards wide for some distance but grad-
vally widening as it leaves the gypsum hills until the salt plain
is one-fourth mile wide. After the ecanyon begins to widen, the
floor is covered with sand to a depth of several feet. About two
miles below the springs other streams join the main creek and
the water is so diluted that the salt is not formed on the surface
of the sand. The crust of salt formed over the plain itself is
much thinner than that formed on the Big Salt Plain. It seldom
exceeds one-half inch in thickness and is usually much less than
that.

Three samples of the salt water were collected, one each
from the north and the west canyons and one from the stream
bhelow the junction of the two small streams. The three analy-
ses agree prettly closely, as will be seen from the following
table:

Analyses of water from Sult Creek four miles west of Ferguson.
In parts per million.

- A. Water from stream in west canyon.
B. Water from stream in north canyon.
C. Water from below junction of the two streams.
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A B C

Soda (Na,0) ..... e o 146,273 121,715 140,056
Potash (K,0) .............. 251 328 297
Lime (CaO) ................ 3,516 3,280 3,588
Magnesia (MgO) ........... 1,532 1,097 1,427
Chlorine (C) ............... 150,400 123,600 143,200
Sulphate (SO,) .............. 3,768 5,043 4,356
Sodium bicarbonate (NaH CO,) 84 101 100
Iron and aluminum oxide

(Fe,O, and ALO,)....... 176 24 28

Prospects for development.—Blaine County Salt Plain furn-
ishes enough brine to make a large amount of salt. From some
approximate measurements it is estimated that enough water
could be obtained just below the junetion of the two canyons to
supply a plant having a capacity of eight to ten cailoads per 24
hours. These figures do not take account of the water in the
sand at the location where the measurements were made. The
water could be obtained by leading it from the streams through
sluices to tanks or by pumping from ‘wells in the sand. The
plant could bhe located at Ferguson on the Chicago, Rock Island
& Pacific, about three miles from the lower part of the plain or
a spur could be easily built up Salt Creek to a plant located at
the plain.

From the standpoint of economic importance, Blaine Coun-
ty Plain bids fair to exceed all others in the State, as it is nearer
both to the coal fields and to market than the others. A number
of primitive salt plants have at different times been located along
the edge of the plain. The methods employed in securing the
salt are extremely simple. A well is dug in the sand of the plain
and the water pumped by hand into vals and evaporated by
boiling. Fuel, chiefly cedar and oak wood, was formerly ob-
tained from the canyons near by. 1t is stated that three buckets
of brine will make one bucket of salt. The capacity of one of the
plants is said to have been from 500 to 2,000 pounds per day.
The salt was hauled in wagons to supply local trade, and the de-
mand is said to have exceeded the supply for a number of years.

A few years ago a plant with a capacity of 450 barrels per
24 hours was erected at Ferguson, the nearest railroad point to
the plain. The brine was obtained from open and drilled wells
and was carried two miles in a 2l4-inch wrought iron pipe.
Steam was employed to operate the rakes, elevators, conveyors,
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etc. The pans were of cement 12 by 50 feet and 20 inches deep.
The plant remained in operation but a few months, when it was
purchased by one of the large salt companies and shut down. It
has since been dismantled.

BECKHAM COUNTY SALT PLAIN.

This plain was not visited by the writer so Gould’s® brief
description is given:

“In the southeast corner of Beckham County, near Carter,
on sections 10, 11, 14, 15, Township 8 North, Range 22 West, is
a salt plain occupying an area of about 40 acres. This plain,
which is about half a mile distant from the North Fork of Red
River, is located near the base of the Gypsum Hills. In places,
springs of salt water issue directly from beneath gypsum
ledges, while in other instances the water boils up in the form of
bold springs from the level surface of the plain. There are
more than 20 springs, the waters of which unite to form a
stream as large as a stove pipe. In view of the faet, however,
that a great part of the water sinks into the sand, it is probable
that this amount represents but a small part of the actual flow.
Salt has been manufactured at this plain at various times.”

This plain is now near transportation, as the Wichita Falls
& Northwestern Railway passes within less than a mile of the
plain about three miles south of Carter. A view of a spring
issuing from beneath a gypsum ledge is shown in figure 66.

HARMON COUNTY SALT PLAINS.

Harmon County salt plains are situated on the south side of
Elm Fork of Red River in secs. 4 and 11, T. 6 N., R. 26 W. The
salt springs boil up from the floor of the plains, a short distance

* back from the river. On the plain in sec. 4 there are several

springs whose waters vary from fresh to saturated brine. The
few springs on the plain on sec. 11 have a flow of almost con-
centrated brine. The area of the plain in sec. 4 is about three
acres and that of the plain in sec. 11, about one acre. The
plains are in narrow canyons between hills formed by the Greer
gypsums. Salt has been manufactured at both of these plains
for several years. Formerly the timber which grew in the can-

*Gould, Chas. N., Salt: Bull. Okla. Geol. Survey No. 6, 1910, p. 71.
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Fig. 66.—Salt Spring issuing from beneath gypsum ledge, Beckham County.

yons was used as fuel but this has been exhausted and solar
evaporation has been used for sometime. The water is led from
the springs into large tanks or ponds on the floor of the plain.
These are built of slabs of rock. The water is fed into the tanks
as desired and as it evaporates a crust of salt forms on the sur-
face which settles to the bottom forming a hard crystalline layer
of salt. This layer is broken up with picks and the salt shoveled
or raked into piles at the edge of the tanks. A view of the plain
in sec. 11, showing the tanks and piles of salt is shown in figure
67. A sample of salt taken from the piles analyzed 99.15 per cent
sodium chloride. The principal impurities are sodium and cal-
cium sulphates, and iron and aluminum oxides which probably
are in the form of dust which is blown onto the piles. Only a
very small portion of the available brine is utilized at either
plain.

For several years these plains supplied the market for a
large territory but the building of railroads has lessened the area
in which the salt can compete with the imported product, with-

OKLAHOMA GEOLOGICAL SURVEY 213

Fig. 67.—View of salt plain in Harmon County.

out making the plains themselves accessible to j:ransportatlon.
In times past the production from the two plains reached as
much as 600 tons per year but of recent years the gutput hgs
been much less. There is no prospect of any marked increase in
production unless a railroad should be built near the plains.

JACKSON COUNTY SALT PLAINS.

e salt plains of Jackson County are three in number and
theyrli?e closeptogether on the west side of Sandy_Creek about
three miles from its mouth and about the same distance south
of Eldorado. The northern plain lies in the E. 14 sec. 31, T. 2
S., R. 28 W., the middle one in the NE, 1/ sec. 5, T. 3 S., R. 23
W., and the southern plain in the NW. 14, sec. 5 of t'he same
township and range. All three plains are on small tributaries
which flow northeast into Sandy Creek. '_I‘he northern a.nd
southern plains are each about 100 yards w1de_ and 40'0 yvards
long, while the middle plain is only 40 yvards wide but is a]oout
one-fourth mile long. The water comes from numerous springs
which boil up from the sand along the streams. The sandy floor
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of the plains is covered by a thin incrustation of salt. The crust
of salt is very thin and the water does not seem to be nearly sat-
urated. Minnows were observed in the small streams swimming
up almost to the springs. The water has a very strong taste
but is bitter rather than salt.

Some of the incrustation was scooped up with the sand and
leached out with water in laboratory. The analysis of the sol-
uble salts show that there is much more sodium sulphate than
sodium chloride present and that the potassium sulphate is also
high. In the incrustation from the middle plain the proportion
of sodium chloride is greater but there is sufficient sodium and
potassium sulphates to make the commercial recovery of the
common salt questionable. It is possible that the potassium sul-
phate from the middle plain might be utilized as a by-product.
Caleium sulphate is present in greater proportion than it is on
any of the other plains investigated.
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