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XVIIL PHOSPHATB ROCKS IN OKLAHOMA
A. C. Shead

From the Oklahoma Qeololica1 Survey.
Phosphatic material hall been reported from time to time In

various localities in Oklahoma. It has been said to occur in the
Woodford shale, the Sycamore sandstone, near the towns of Dough..
(rty, Berwyn and Ravia, on a contact of limestone anci granite
between East and West Timbered Hills and in Atoka county.
However, in no instance. had a sample been exhibited or an analysis
made of any such materia, until on August 13, 1921, Mr. A. C.
Blair, a farmer on rural rOltte 4, Hastings, Oklahoma, sent in some
specimen!> to the writer for identificatioll. No location was given
and the situation of the deposit was unknown until the writer
dsited Mr. Blair in the summer of 1922, obtained the location from
him and there collected about ISO pounds of sample and made some
observations on the nature of the occurence.

Fortunately tpe geology of the region has been minutely worked
out by Carroll H. \Vegemann.· This author places the region in
the \Vichita beds of the P~rmian and gives the following section at
the very place where the writer col:ected his sample, namely in the
NE. .:or. SE. ~s('c. 33, T.4S., R 9W.

Section of rocks exposed in the SE}-:1sec.3J T. 49., R. 9W./ by
Carroll H. Wegemann.t

Ft. In.
Sandstone, yellow, alftude of base 966 feeL 15 0
Shale, red .: 32 0
Sandstone, wUte 8

Shale, red, sandy____________________________________ J 0
Sandstone. white __ . 1 0
Shale, red . 10 0
Shale, brown 1 0
Shale, gray, weathers light blue______________________ 7 0
Shale, red, sand______________________________________ 2 0
Sandstone, white __ 1 0
Shale, red, sandr_ . 1 0
Sandstone, calcareous 3 0
Shale, green 4

Sandstone, dirty yerow. almost wh:te containing many
large round concretions 9 0

Conglomerate, concr('tionary, dark red and black, con-
cretions up to ? inches in diameter; altitude, 899 ft. 10

*wqnDAnn, Carroll H., Anticlint Structure in part. of Cotton ud
JeffertOD Counties, Ok1ahollla, U. S. Geol. Saner BaiL 602, 1915, p. 73.
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Sandst6lui;bluh white, shaly .-_____________ 3 0

Sand,toae bluilh whitt, with rtd sbale______________ 2 0
W~ does IIOt .eem to haft feCOIIIJzed the phosphatic Da­tu,.., tome of the nodules in this vicinity mistakiag them. natu:­

ally~, fM lImt'tone nodul~s of a1mo.t identical appearance in
.... t*tion. of hi••rno

The phosphate occurs in the 32ft. shale bed in the above sec-

" .
Pia. 2. Phoa( hate Noelule. Natural Size. HE. of SE~

Sec. 33. T. 4 S., R. 0 W.. Cotton Co., Oklahoma. 1 mL nortb of
utreme lOUtb1liest comer of Cottoa C01Ult7. A. C. Shead.
don which lies in the west facing bluff of the hill on which a
Mr. ~ilkwoods' house now stands. The deposit is just west .)f
the Cotton-Jefferson count}' line in Cotton county abOut a mile
north of Red river and the extreme southeastern comer of Cotton
I:ounty. It is one-half mi:e north of the main Burkburnett Texas
to Waurika, Oklahoma road eight miles west of Waurika and two
miles east of Wallings' or Wilson's store.

The rock is in the form of heavy. clark red or maroon co!ored
nodules, maDy of which sbow in some places a "turkey fat" or but­
ter colored surface and in other portions metallic black fluted or
slickensided areas that are Ilrobably hiPly manganiferous. As a
rule. the surface is smooth and conlOlutecllOlDewbat like the .ur~

face of a braiD. Sometimes the CODYO!utioDs are almost absent.
The fraameats of the nodules break sbarpIJ aad IIIIOOthIl with
mostIy'pIane surfaces and sharp qea and comers. They poera1ly
show pockets anel veins of white or cream colored powdery IU-
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terial and are found q"uite abundantly strewn over slopes.

The phospate rock is much like 'other smooth coprolite-likc
nodules of limestone found in the same region, with which they are
very !ikeJy to be confused. The preponderant shapes of the noduJe~

collected. "'ere globular, ovoid or elliptically discoid though it is
recognized that·these forms probably result from chipping, weather­
ing, and water rollingt of fragments of veins to be described later.

The material of which the nodules are made is extremely finc
grained, in most cases so much 80 that the mineral particles can
not be' distinguished. However, the association and colors lea.l
to the conc:usion that the following minerals are preser.t: limonite
(yellow) t hematite (red) t finely divided quartz, aluminum silicate~

of the nature of kaolinite, pyrolusite and other oxides of manganese,
and minerals that account for the calcium, phosphate and fluoril1l'
shown by the analysis' to exist.

The chemical composition of the phosphate from an analysi..;
made by the writer is as foJlows:

~~b3--~~=========-.- ~.=================.=============Fe..O~ _. _
ArgO .. . _
CaO .. _
1'\a.. O _
K~C> . ~--- _
If:t)- , _
I1:()x, . )

. )-----
()rganic Mat'cr )

T:02 ---- •. ----_ •. --------------------------------
CO~ ~ _
Pr(j~ --- _
SO, _
F • __ .. _ _
~fnO . _ .. _

'rotal .. ~ ~____________________________ 102.516(,~

Lel's 0 equ:valent to F____________________________ 1.810'/t

Total (Corrected) __ --____________________________ lOO.706'/t

From the analysi" it is. evidftJt that the material is of commer­
cia! grade since ~O.OO pter ~t' of B.P.L (Bone. phosphate of lime)
content constitutes a marketable rock and i, S() quoted in the
reports.
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Whr.e at this particular "location the quantity of pbosphate pres·
ent it Jimiwd to a few tollS of material, there are .trong posaibilitin,
.inCjlt ~rniJar condition. prevail over a widespread area in the
WlClU1& bed. of the Permian both in this state and in Texn an"
ainC\".»hosphatic rocks have betn observed in the Sclme formations
of tIli !atter .tate, that large commercial deposits may, on further
.earcb, be located in this territory. However, even if thill be not
realized. the location above mentioned wiJI probably be extremely
interesting a. throwing light on the origin of phosphate rock de­
posits from a strictly scientific standpoint, as the following observa­
tion! may disclose.

The phosphate has evidC'l.tly come U!l in water solution and been

F:,. 3. Phosphate Nodule. NE of SE~ See. 33 T. 4 S., R.
5' W. 1. mUe N of ntreme SE Comer of Cotton County, Olda·
hOML Natural Sue. A. C. Shead.

deposited along with its associated minerals. notably malachite, ill
cracks of the maroon colored joint clay, which acted as a mould
for the phosphate. The fact that it exists in such a material where
cracks must necessarily be transient owing to creep, wash, and
flowage, argues a rapid deposition of the material and not a long
continued geological process in its formation. These veins of
mineral, originally continuous, crack transversely at frequent inter·
vals into vertebrae or back bone like stringers, presurnab:y under the
influence of the creep. of the containing clay along the slopes. Upon
further movement of the enclosing clay the thin veins are broken
up into blocks of a sue dependent upon 'the interval of the previous
jointing and lie scattered over the slope of the hill. Further move­
meat causes fragments to chip off the thin edges and comers of the
brittle material and the rounded nodular form to develop. that u
characteristic of the form in which they are now found. All these



Fie 4. Phosphate Nodule NE. of SE~ Sec:. 33 T. 4 S.. R. 9 W. 1 mile N. of Extreme SE.
Coraer of CottoD CO\1D~. 'Oklahoma. Natural SiZe. A. C. Shead.
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different phases caD be seen pwnly at the place mentioned. inas­
much It the teams in the clay are not wide, the vein. of mineral are
thin .. heaee are generally extended in two dimensions. the joint­
in, ..... 4iJtaut compared with the tbidmess of the original vein.
If dimtersutial day stouJd be washed away these flat nodule·>
wouJ4 settle in p~ates or laminae. according to the position of their
~ of gravity, and form layers which if subsequently cemented
woaJd show the characteristics of the well known plate rock pbos-
Phate..

"o"',e intert'st:,d in phosphate in Oklaboma, are referred to
the following:

Oklahoma Geological Survey Bu~letin, No.3, p.60.
United States Geological Survey Folio, No. 122.
University of Texas Bulletin, No. 1814, p. 64; which mentions

phosphatic material in the Wichita bedJ of the Permian in the
adjacent state of Texas.

The writer is continuing the investigation of these interesting
nodule! and hopes to be able to present in the near future some data
regarding the nodules of the Permian Red B~ds.

Sumlr:uizinll: The present !'aper calls attention to the fact
that phosphate rock exists in Oklahoma, points out a locality where
it occurs, presents an analysis of the material, and offers an explana­
tion as to the method of its formation.
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