























































































































































































































140 AUTHIGENIC DOLOMITE

Dolomite beneath the Nescatunga. They consist mostly of dolo-
mitized 06ids and dolomite pellets (pl. VI-D), locally containing
the impressions of numerous clams (fig. 12), and of microgranular
laminated dolomite that contains the hopper-shaped impressions of
salt crystals. The dolomite “hoppers,” or “castellated dolomites,”
are common in the Blaine, Dog Creek, and Flowerpot Formations
of western Oklahoma and have been described by Merritt (1936)
and by Scott and Ham (1957). The widespread occurrence of these
salt impressions in Permian dolomites indicates a general relation
with evaporating sea water, and binds the dolomites closely in
origin with the associated gypsum-anhydrite beds.

Normally the contact of a dolomite bed with overlying an-
hydrite or gypsum is sharply defined although a few dolomite odids
or pellets are generally scattered in the basal few inches of the sul-
fate rock. Dolomite occurring within the main body of the an-
hydrite-gypsum beds, however, is authigenically formed and con-
sists of euhedral rhombohedrons (pl. VI-A, VII-C). Their omega
index of refraction is 1.680, indicating a normal low-iron type of
dolomite. A few of the rhombohedrons are enlargements around
earlier grains, the contact between them being marked by a zone
of dark inclusions. Dolomite rhombohedrons are present in an-
hydrite and gypsum alike. They are 0.05 to 0.5 mm in diameter
and are arranged either in random distribution or in thin layers

ExpLanation ofF PraTe VI
Photomicrographs of probertite and celestite in gypsum of the Blaine Formation

A. Nodule of probertite replacing Nescatunga Gypsum, Universal Atlas quarry.
The nodule is 2.6 mm long. Plain light, thin section 974.

B. Same, crossed nicols. Probertite occurs as bundles of straight fibers.

C. Celestite rosette of clustered blades, some of which are euhedral, in Nescatunga
Gypsum. Maximum dimension of rose'te is 0.12 mm. Photograph is an enlarge-
ment of dark grain seen just below bottom of probertite nodule in figure A.
Plain light.

D. Celestite grains in recrystollized upper part of Nescatunga Gypsum, quarry of
U. S. Gypsum Co, The cluster in upper part of photograph is 0.4 mm long.
Plain light, thin section 964.

E. Single crystal of celestite in fine-grained Shimer alabaster, quarry of U. S.
Gypsum Co. The crystal is 1.3 mm Jong. At right center is a veinlet of gypsum
.‘ll_)'at-has. transected the crystal. Plain light, thin section 967.

F. Sa.m_e. crossed nicols, showing optical continuity of granular border with the
9r|gmal crystal core. The core contains numerous inclusions of anhydrite (white
irregular spots).

PROBERTITE AND CELESTITE

Plate VIII
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along the plant of bedding. Where the larger grains occur in gyp-
sum, they are irregularly replaced by gypsum or are transected and
disrupted by the formation of gypsum along their cleavage traces
(pl. VII-D).

In the transformation of anhydrite into gypsum, the percent-
age of dolomite 1s commonly decreased through the process of
dolomite replacement by gypsum; and the percentage of calcite 1s
increased as the result of calcite formation in the ground-water
zone. Dolomite is formed only during early diagenesis and, once
dissolved at shallow depth, it is not precipitated again.

CaLcitg, CaCOj

Botryoidal encrustations, seams, and discrete grains of calcite
are present in the gypsum beds of Blaine County. Calcite, identified
by X-ray diffraction methods, has been found in numerous speci-
mens collected from quarries in the Shimer Gypsum of the United
States Gypsum Company and from the Nescatunga quarry of S. A.
Walton and Son. The encrustations cover the walls of cavities,
characteristically with pale-yellow mamillary or structureless calcite,
and they are most abundant where stripped overburden is thin.

Figure 51. Probertite (white) occurring as nodular tufts of silky fibers along ir-
regular bedding surface of Nescatunga Gypsum, U. S. Gypsum Co., x1.6.
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ProBerTITE, ULEXITE, AND PRICEITE

The occurrences of borate minerals in gypsum. beds of the
Blaine and Cloud Chief Formations of western Oklahoma have
been described (Ham, Mankin, and Schleicher, 1961), and from the
published report the following descriptions and relations are taken.

Probertite (NaCaB4Oy+5H,0) is the dominant or exclusive
borate mineral at most localities, whereas ulexite (NaCaB,0,*8H,0)
and priceite (CayB1401e°7H:0) are of rare occurrence. Probertite
and ulexite differ only in the percentage of combined water, and
the percentage of B,O; in probertite is almost identical to that of
priceite. In B,Oj content the three minerals range approximately
from 43 to 50 percent, and all are closely related in chemical compo-
sition and origin.

All the borate minerals occur as replacement nodules in massive

Figure 52. Discoidal nodule from the Nescatunga Gypsum. Top view showing irregu-
lar surface. Dark gray is matrix of fine-grained gypsum. U. S. Gypsum Co., x1.5.
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gypsum, generally concentrated along crudely defined bedding
surfaces. They are mostly white concretions about 0.25 inch in
diameter, but ulexite nodules as much as 5 inches in diameter also
have been found (pl. VIII-A, B; figs. 51, 52).

In Blaine County, borate minerals have thus far been found
only in the Nescatunga Gypsum in the quarry of the Universal
Atlas Cement Company, and in four quarries of the United States
Gypsum Company. The minerals are so soluble in an environ-
ment of weathering gypsum that they are dissolved from gypsum
outcrops and from quarries where less than about 7 feet of over-
burden has been stripped. Cavities from which probertite nodules
have been dissolved are, however, abundant.

The pattern of borate mineral occurrence and distribution 1s
everywhere the same for, although restricted in their occurrence
to gypsum, the borates invariably are near beds or residual lenses
of anhydrite that are now being altered to gypsum. In the quarries
in the Nescatunga Gypsum of Blaine County, probertite is the
dominant mineral and generally occurs in the first five feet of
gypsum lying directly upon massive anhydrite. At the Universal
Atlas quarry, where the anhydrite has the form of a thin bedlike
lens in gypsum, probertite nodules are concentrated in the first
18 inches of gypsum below the anhydrite and in the first few inches
of gypsum directly above, forming a halo of probertite nodules
around the anhydrite.

Ulexite has been found in Blaine County only at one abandoned
quarry, S¥; SW% SEY; sec. 3, T. 18 N,, R. 12 W,, where it occurs
as cauliflower-shaped nodules 3 to 5 inches in diameter. Priceite
is of the rarest occurrence, having been found in small masses at
the ulexite locality and in the quarry in NWY; SEY; NW1, sec. 18,
T.18N,R. 12W.

That part of the gypsum which is richest in probertite, about
10 percent by area along selected bedding partings, is from the Nes-
catunga quarry of the United States Gypsum Company in NWY,
SEl, NW1, sec. 18, T. 18 N, R. 12 W. Channel samples of this
rock contain only 0.10 percent B.O,, thus indicating no probability
that the deposits are a commercial source of boron compounds. The
boron content of the Nescatunga Gypsum 1is used to advantage by
the United States Gypsum Company at Southard in making special
high-strength plasters, in the manufacture of which borax ordinarily
would be added.

CELESTITE 145

The borate minerals have been formed during the process of
gypsification of boron-containing anhydrite. Blaine and Cloud
Chief anhydrite in western Oklahoma contains an average of
232 ppm (0.023 percent) B:O;, whereas the corresponding gypsum
derived from this anhydrite contains an average of 42 ppm
(0.004 percent) B:Os (Ham, Mankin, and Schleicher, 1961). Boron
is either bound isomorphously within the anhydrite lattice or is
absorbed on crystal surfaces, for the anhydrite itself contains no
borate minerals. On weathering and conversion into gypsum,
the boron of the anhydrite is rejected by the gypsum lattice, and
this results in the concentration of approximatcly 200 ppm B.O,
in solution. The boron-rich water then reacts with gypsum and
replaces it with borate minerals.

CrLesTITE, SrSO,

Normal anhydrite of evaporite origin contains abundant
strontium as an isomorphous substitution for calcium. From a
sequence of German Zechstein (Permian) anhydrites, Jung and
Knitzschke (1960) obtained an average value, for 18 of their purest
samples, of 1,950 ppm strontium. Kropachev (1960) reported an
average value of 855 ppm Sr in 37 samples of anhydrite, and a
value of 1,275 ppm Sr in 75 samples of gypsum, from Kungurian
(Permian) evaporites in Russia.

In the present study it has been found that the average content
of Sr in the Blaine Formation of western Oklahoma is 1,475 ppm
in 22 samples of anhydrite and 970 ppm in 38 samples of gypsum
(table 8). Oklahoma anhydrite thus is intermediate beween that
of Germany and Russia, whereas Oklahoma gypsum is considerably
lower in Sr than is that in the Kungurian of Russia. Kropachev
concluded that the gypsum deposits of the fore-Urals were derived
by the hydration of anhydrite and that, during the process, Sr was

TaBLE 8.—STRONTIOM CONTENT OF PERMIAN ANHYDRITE AND
GypsuM FROM OKLAHOMA, GERMANY, AND RUSSIA
(parts per million)
Blaine Formation Zechstein . Kungurian
of Oklahoma (Werraanhydrite) of Russia
of Germany
Gypsum 970 1,275
Anhydrite 1,475 1,950 855
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enriched by approximately 50 percent in gypsum compared to the
original content in anhydrite. Such enrichment is not typical of
the Blaine Formation, in which there is instead a net strontium loss
of about 30 percent.

The isomorphous substitution of strontium for calcium 1n
Blaine anhydrite from western Oklahoma shows a range from
895 to 3,165 ppm. Yet the large clustering of control points around
the average value indicates that the strontium content is surprisingly
stable, in spite of the variable degree of recrystallization to which
the different samples have been subjected. Furthermore, all the
strontium appears to substitute within the anhydrite space lattice
and does not occur in a separate phase as the mineral celestite
(strontium sulfate), for no celestite has been observed in the thin
sections of anhydrite thus far studied. The low birefringence of
celestite is markedly different from that of anhydrite, so that it
should have been noted if it were present.

On changing by hydration to gypsum, the anhydrite lattice
is destroyed and a new lattice of gypsum is formed. The gypsum
space lattice evidently tolerates strontium only to the extent of a few
hundred parts per million; and, just as in the case of boron,
the strontium becomes available to form its own mineral species
in the gypsum. In the presence of abundant sulfate ions, the
stable species is celestite. The process of celestite formation by
this method apparently is so common as to be virtually universal
in western Oklahoma, for no thin section of rock gypsum from
that region has been examined which does not contain recognizable
celestite. '

In the 10 gypsum samples chemically analyzed in table 7,
the average content of SrSO, is 0.286 percent and the range is 0.23
to 0.34 percent. The observed concentration of celestite in thin
sections 1s estimated to range as high as 0.5 percent and to average
perhaps half this maximum value, thus yielding approximately
the amount required to account for most of the strontium shown
by spectrographic analysis to be in the gypsum.

The original strontium apparently is precipitated in the form
of celestite almost immediately after being dissolved from the
anhydrite. A part of the strontium is lost and presumably is
carried away in ground waters as strontium bicarbonate. That
which is precipitated as celestite normally occurs as tiny bladed
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crystals or as bladed rosettes (pl. VIII-C), ranging in diameter
from 0.04 to 0.35 mm. In part the blades have grown along clay
wisps or seams in gypsum, the clay apparently acting as a ponding
device for the collection of strontium-bearing ground waters.
Strangely, bladed celestite is the only epigenetically formed mineral
whose precipitation is influenced by these thin seams of clay.

A second though much rarer occurrence of celestite is as
non-bladed anhedral grains (pl. VIII-D) 0.1 to 0.2 mm in diameter.
The third and rarest form consists of crystals more than 1 mm
long, sufficiently well crystallized to show plainly the cleavage of
the crystals (pl. VIII-E, F). This type occurs in alabaster and
contains scattered relicts of anhydrite, and thus shows, as do the
gypsum porphyroblasts of stage G-1, an early period of crystalliza-
tion. '

The identification of the grains, blades, and rosettes as celestite
(and not barite) is based on optical properties. Residues from
cold dilute hydrochloric acid solution generally yielded no sulfate
minerals whatever, and the statement that celestite is virtually
insoluble in acid is thus shown to be false, particularly when the
mineral is fine grained and present in small quantity. Suitable
concentrates were made in bromoform of specific gravity 2.60,
and the mineral was found to have the following indices of refrac-
tion: alpha = 1.622 and gamma = 1.631. It is biaxial positive and
has an angle for 2V approximately equal to 50°.

THEeNARDITE, Na,SO,

The mineral thenardite occurs in gypsum as an alteration
product of anhydrite, as do the borate minerals and celestite.
The typical occurrence is as discoidal white nodules half an inch
in diameter lying randomly in the plane of bedding, the nodules
replacing gypsum on either side of the bedding surface along
which ground waters have percolated. In a few places thenardite
has the form of a bedding encrustation as much as 0.2 inch (5 mm)
thick, or as nodular encrustations within vertical joints in the
gypsum. The mineral has been found only in quarries, and it is
concentrated mostly in gypsum beds near a contact with an an-
hydrite lens or bed, having derived its sodium and sulfate ions from
solution of salt-bearing anhydrite.
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Havrre, NaCl

Traces of salt are present in outcropping gypsum and anhydrite
of the Blaine Formation. Higher concentrations are found in sub-
surface beds, particularly as shown in cores of a well drilled near
the southwestern corner of Blaine County, NWY, SEl, SW1,
sec. 36, T. 14 N, R. 13 W. In this well the Nescatunga Member
of the Blaine Formation is 9 feet thick, it was encountered at a
depth between 462 and 471 feet, and it consists of anhydrite of
which the middle 4 feet contain coarsely crystallized clear halite
(pl. VIE). At shallower depths and on the outcrop most of the
salt has been leached away by ground waters.

The presence of salt as a trace constituent in Blaine anhydrite
is believed to have an important bearing on the origin of the
associated epigenetic minerals, because the sodium ion for the
building of probertite, ulexite, and thenardite probably was derived
from this source.

Quarrtz, S10,

As shown in acid-insoluble and water-insoluble residues, de-
trital quartz is present in trace amounts in the gypsum and an-
hydrite beds of Blaine County. Generally of coarse silt size, they
consist of authigenically enlarged and partly euhedral grains
(pl. VIL-E). They are associated with a few grains of feldspar,

chlorite, tourmaline, zircon, and rutile.
SumMary oF ORIGIN

The essential points in the genetic framework of Blaine
evaporites are outlined in table 9, which traces the stages in the
transformation of a primary sulfate sediment first into anhydrite
and, much later, into gypsum.

The primary sediment is inferred to be gypsum or hemihydrate
and not anhydrite because, despite many early investigations in-
dicating that anhydrite can be formed from sea water at reasonable
concentrations and temperatures in the laboratory, there is a
probability that what the early investigators called anhydrite is
actually hemihydrate. Modern experiments produce only gypsum
or hemihydrate by evaporation of sea water in the laboratory;
gypsum and not anhydrite is forming in present-day lagoons; and
certain theoretical considerations led Conley and Bundy (1958) to

GENESIS OF ANHYDRITE

AND GYPSUM
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TABLE 9.--GENETIC SUMMARY OF BLAINE ANHYDRITE AND GYPSUM
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conclude that the formation of a primary anhydrite precipitate is
unlikely.

For these reasons it is here assumed that the widespread anhydrite
beds of the Blaine Formation have been transformed from a now
recrystallized original sediment and that the anhydrite beds repre-
sent the second episode in the history of the sedimentary rock.
Presumably the first stage of anhydrite formation results from
diagenesis on the sea floor, in much the same way that the great
bulk of stratigraphic dolomites is thought to originate. In the
case of anhydrite there is much to be said for an early diagenetic
origin, for the geochemistry of the anhydrite virtually requires a
sea-water source for its trace clements. In particular, the boron-rich
and strontium-rich anhydrites of the Blaine Formation could not
have been derived in a closed system by simple recrystallization
of gypsum that is poor both in boron and strontium. On the other
hand there is no problem if these ions were available from a bath
of sea water, on the sea bottom or a few feet below it, when re-
crystallization or transformation took place. The boron content of
Blaine anhydrites forces an especially strong argument in this
instance. The anhydrites contain almost exactly the same amount
of boron that is present in evaporated modern sea water at the stage
just after the precipitation of calcium sulfate (Ham, Mankin, and
Schleicher, 1961).

Perhaps the process of conversion of anhydrite is not com-
pleted on the sea floor but continues with depth of burial to
environments where higher density minerals are stable, with the
resulting change of any remaining hydrous sulfates into anhydrite.
If so, such recrystallization likely takes place in the presence of
connate fluids or brines. Here follows, in the Oklahoma examples,
a long period during which anhydrite, and only anhydrite, is the
stable phase. This period extends from the Late Permian through
the Mesozoic and into Tertiary time. Uplift of the Rocky
Mountains drove out the Cretaceous seas from western Oklahoma
and initiated a steady uplift that has resulted in a present average
elevation of about 3,000 feet. Most of the gypsum now seen at
the surface is believed to have been formed during uplift in Late
Tertiary and Pleistocene time.

Through uplift, fresh ground waters displace the connate
waters in the weathering zone and so change the mineralogic
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environment that gypsum becomes stable and replaces anhydrite.
Anhydrite is destroyed, and its trace elements are converted into
epigenetic celestite, probertite, ulexite, priceite, and thenardite.
Dolomite is partly dissolved, and in the vadose zone its place is
taken by calcite. The gypsification process goes to completion
where the depth is shallowest and the duration of exposure to
ground waters longest. These conditions are fulfilled only at and
near the present ground surface, and here are found the com-
mercially workable gypsum deposits.
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Part III.—PETROLEUM GEOLOGY OF BLAINE COUNTY

Joun T. Babo* anp LoUlsE JorpaN

INTRODUCTION

In 1956, Blaine County became the sixty-sixth county in Okla-
homa known to have commercial petroleum production. Gas was
discovered in the field area, now named Northwest Okeene, in
the northern part of the county (fig. 53). North Cooper Field was
located in 1958, Squaw Creek in 1959, South Watonga in 1960, and
East Fay and Northeast Okeene in 1961.%* Gas production at
Northwest Okeene, Northeast Okeene, and North Cooper Fields
in the northern part of the county is from Late Mississippian lime-
stones at depths ranging from 7,500 to 7,900 feet. At Squaw Creek,
in the southwestern part of the county, two levels of gas-condensate
are present: the upper at approximately 10,800 feet in sandstone
probably near the base of the Middle Pennsylvanian and the lower
in Early Pennsylvanian or Mississippian sandstones from 11,680
to 11,860 feet. At South Watonga and at East Fay, gas production
is from sandstone, Early Pennsylvanian or Late Mississippian in
age, at depths from 9,750 to 9,805 and from 10,220 to 10,245 feet,
respectively.

HISTORY OF EXPLORATION

Some sixteen shallow holes, ranging in depth from 1,000 to
5550 feet and with total footage amounting to approximately
30,000 feet, were drilled in the county before 1945. Most of them
did not fully penetrate the Permian section, but some were drilled
into Late Pennsylvanian rocks. The earliest test was drilled at
Darrow in 1906 in sec. 20, T. 19 N., R. 11 W, according to Gerald
Curtin who interviewed early residents of the area (Watonga

*Geologist, Gulf Oil Corporation.
**Two additional fields discovered in 1961 are discussed in the section on recent
development, page 180.
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TaBLE 10.—EXPLORATORY AND DEVELOPMENT I OLEs DRILLED IN
BraiNne County, 1945-1961

Exploratory Development

Year Gas* Dry Total Footage Gas* Dry Total Footage
1945 0 1 1 11,008

1948 0 2 2 19,112

1949 0 1 1 3,875

1956 1 1 2 15,179

1957 0 0 0 1,660%* 2 0 2 15,676
1958 1 1 2 16,955 3 1 4 32,287
1959 1 1 2 19,929 2 0 2 16,072
1960 1 3 4 34,123 2 1 3 30,267
1961 7 3 10 91,683 7 4 11 94,380
Total 11 13 24 213,524 16 6 22 188,682

* Gas or gas-condensate,
** 1956 test drilled deeper.

Republican, July 10, 1958). A driller’s log of the Ima Oil and Gas
Company No. 1 Eberhart (sec. 7, T. 18 N,, R. 10 W.) in the files of
the Oklahoma Corporation Commission is the first record of a test
in the county. Commenced in 1918 and completed in 1920, the
hole was drilled to 2,285 feet, surprisingly with a “rotary drill.”
The time required to complete the test probably is summarized in
the statement “twisted off 112 feet of drill stem in hole, could not
lift stem from hole.”

Only three significant exploratory tests, amounting to a total
footage of 30,120 feet, were drilled before the 1956 discovery
(table 10). These tests, drilled in the northeastern part of the
county, tested rocks as old as the Arbuckle (Ordovician) and
remain the deepest stratigraphic tests in the county. In 1945, the
Superior Oil Company and Wilkoff No. 1 (81-17) Norris in sec.
17, T. 19 N,, R. 10 W., was drilled to 11,008 feet into rocks of the
Arbuckle Group (Ordovician). No shows were recorded. In 1948,
Stanolind No. 1 Wildman (sec. 19, T. 19 N,, R. 11 W.) was drilled
into Simpson (Ordovician) rocks to 10,017 feet. Shows of gas in
Chester and Meramec limestones (Mississippian) and oil staining
and a show of gas in Hunton rocks were reported. The same year,
Placid No. 1 Winter (sec. 18, T. 19 N,, R. 11 W.) was abandoned
at 9,095 feet in the Hunton (Devonian-Silurian). Oil staining and
odor were observed in a core of Hunton limestone. These tests
were regionally important because, having been drilled within the
then practically unexplored northwestern area of the State, they
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yielded geologic information on stratigraphy and on thickness and
dip of formations.

In the following seven-year period, 1949-1955, only one shallow
hole was drilled at a location just north of Superior’s deep test
(T. 19 N, R. 10 W.) It was drilled to 3,875 feet, about 200 feet
into rocks of Pennsylvanian age. In early 1956, W. E. Dunn made
a location just east of Superior’s and drilled to 6,277 feet in order to

oo [ 1
N Yoy V- HOMESTEAD '
| | MAJOR 1CO.__ % o o . P e e =
o f%} N.E. OKEENE
1}
< * ":@: 5::‘ ) <
& < 19|45 ki A ‘
1 A%, N.w OKEENE
< < . &
. o3
o + I S.W.
ol " ":@ , ¥ % acer
> 18 ;} 5 **
" ¥ 8 +
N. COOPER
b <
| L
[ 4
L g
I 4 3
N. 0AKWOOD 17 I
s s 12 I 10

&

CUSTER €O._ _ _ _ ]
R e N
™

| waronga

1§
¢

™
b
~

- — - — - Twwe
£l
©
t3

. 1 _
o
.
N .
* o
.

I June 196!

~ EANADIAN "CO.

EXPLANATION

% Gos or gas-condensale
< significant dry hole

2 *(A + Shallow hole
& |SoQUAW CREEK

O Locotion, drilling well

A Test into pre-Mississippion
rocks

O Discovery well of field

A-A'Line of cross-section,

i3

[} 3

v Piote IX
WILES l

“CapDO _ COUNTY

S R

N

Figure 53. Map showing gas fields in Blaine County and line of cross section
of plate IX.
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test sandstone called “Lower Layton” (below Hogshooter Lime-
stone). The venture proved unsuccessful. ~After the discovery
of the Northwest Okeene Field, the hole was drilled deeper in
1957, but was abandoned after failure to find production in Mis-
sissippian rocks of Chesterian age.

Coyle and Perkins Brothers No. 1 Dougherty (SWY SWY%
SW1; sec. 10, T. 19 N., R. 11 W.), discovery well for the county of
commercial gas production, was completed in October 1956 in a
Chester reservoir.

No exploratory tests were drilled in 1957 other than deepening
of Dunn No. 1 Durham, listed above, but a test drilled in 1958, in
the northern part of the county, located a new area of gas-produc-
tive Mississippian limestone at North Cooper (fig. 53). Exploration
in southern Blaine County, where the thickness of the Pennsylvanian
rock section increases probably more than 3,000 feet, was begun
in 1959. Squaw Creek Field (fig. 53) was opened by a gas-con-
densate pay in rocks at 10,800 feet near the base of the Middle
Pennsylvanian (Desmoinesian). Development drilling for gas,
based on 640-acre spacing pattern, revealed a pay zone about 1,000
feet deeper in sandstones called Morrow by many geologists. Dis-
coveries at South Watonga in 1960 and at East Fay in early 1961,
about 12 miles northeast and northwest respectively of Squaw
Creek Field, were made in similar sandstones. Gas production
was located in Chester rocks at Northwest Okeene in June, 1961.
Three wildcat tests in the process of drilling (locations on fig. 53)
may be additional discoveries for 1961, and they will add signifi-
cantly to stratigraphic knowledge of the rock section.
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STRATIGRAPHY

The area of Blaine County is structurally on the north flank
of the Anadarko syncline. Rocks of all systems, dipping south-
westward and penetrated in wells drilled for oil and gas, range in
age from Ordovician to those of the Permian exposed at the surface.
Only in the northern part of the county in the vicinity of North-
west Okeene Field have rocks older than Mississippian been ex-
plored by drilling. (See Recent Development, July 1961 to February
1962.) Three wells penetrated Hunton carbonates (Devonian-
Silurian) ; one was drilled 162 feet into the Simpson Group (Middle
Ordovician); and one penetrated 1,228 feet of the Arbuckle Group
(Early Ordovician). These five tests are indicated by black
triangles on figure 53. Depths from the surface to the top of a
unit and thickness of the unit of the two deeper stratigraphic tests
are listed in table 11. Depths are to the nearer 5foot mark.

ORDOVICIAN SYSTEM

The Ordovician System is represented by rocks of the Arbuckle
and Simpson Groups, Viola-“Fernvale” limestones, and Sylvan
Shale (ascending order). Maximum drilled thickness of these
rocks was penetrated by the Superior No. 81-17 Norris test in
northern Blaine County and amounted to 2,138 feet, of which the
lower 1,288 feet is in the Arbuckle Group.

ARBUCKLE GROUP

Although the Arbuckle Group contains rocks of both Late
Cambrian and Early Ordovician age, it is probable that the
Cambrian section was not penetrated by the Norris well. No well
in northwestern Oklahoma north of the Wichita Mountain front
(Northern Wichita segment of Arbenz, 1956) and west of the
Oklahoma City Field and of Garber Ficeld in Garfield County has
been drilled deeply enough to reach basement, so that subdivision
of pre-Simpson rocks has not been attempted. Adkison (1960)
described Arbuckle rocks from 9,720 to 11,008 feet in the Norris

well as follows:
The Arbuckle group in well 8 consists of yellowish-
brown, brownish-gray, and medium light-gray to
medium dark-gray dolomite that is finely to coarsely
crystalline in the lower 400 feet, finely crystalline
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to medium crystalline in the upper part. Some of
the dolomite is finely sandy to medium sandy, and
much of it contains light- to medium-gray chert that
is oflitic in part. Some crystalline quartz is present.

The Magnolia No. 1 Miller, in sec. 22, T. 15 N, R. 16 W,
(table 12) in the North Custer City Field of Custer County, 45
miles southwest of the Norris well, penetrated Arbuckle rocks.
At a total depth of 17,000 feet (15,190 subsca), 928 feet of Arbuckle
rocks, considered equivalent to the West Spring Creek Formation,
were drilled. It is possible that, at this location, the pre-Simpson
rocks above the basement are as much as 3,500 feet thick. Almost
directly 60 miles south of the Norris well, Denver Producing and
Refining Company’s No. 1 Schoolland, drilled in 1948 (table 12),
reached the top of the Arbuckle at a reported subsea depth of
15,280 feet (Dietrich, 1955). With these two wells as control
points and with the realization that both wells are probably on
structure, Jordan estimates the subsca depth in southern Blaine
County to the top of the Arbuckle to be more than 17,000 feet,
or approximately 18,600 feet below the land surface.

If the Joins, lowermost formation of the Simpson Group, is
present in this area, it has been included in the Arbuckle Group.

SIMPSON GROUP

The Simpson Group is essentially a clastic rock section with
dolomitic limestone predominant in the upper part. Dietrich
(1955) subdivided the section into formations as illustrated in the
log of Superior No. 81-17 Norris, as shown on plate IX. The
lithology in the center column is taken from Adkison (1960,
well 8), who placed the top of the Bromide Formation 210 feet
higher than did Dietrich. Where the lower part of the Viola and
the upper part of the Simpson are both dolomite, the contact be-
tween the two units is not readily distinguishable.

“FERNVALE”-VIOLA LIMESTONES AND SYLVAN SHALE

“Fernvale”-Viola overlain by Sylvan Shale is a carbonate sec-
tion 225 and 275 feet thick in the wells in T. 19 N. (table 11).
Adkison placed only 60 feet in the Viola (including the Fern-
vale) in the Superior Norris well, considering that most of the
carbonate section is in the Bromide Formation. As shown on
cross section of plate IX, the upper 25 feet of this 255-foot section
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1s placed in the Sylvan, based on Adkison’s determination that this
interval contains “medium dark-gray to black very silty dolomite”
and black shale. The normal placement by most geologists would
be at the depths listed in table 11. De Jong (1958, p. 39) described
the “Fernvale” in the Stanolind No. 1 Wildman as gray-buff to
brown slightly mottled medium- to coarse-crystalline limestone con-
taining beds of brown and buff granular dolomite and the under-
lying Viola as a light-gray to white cherty limestone.

The Sylvan Shale is 105 and 100 feet thick in the two wells
listed in table 11. It is composed chiefly of medium- to dark-gray
shale which is partly dolomitic or calcareous. Adkison stated that
the Sylvan includes greenish-gray and black shale which may be
highly silty and dolomutic.

SILURIAN AND DEVONIAN SYSTEMS

Unconformably overlying the Sylvan Shale, the Hunton Group
is a carbonate sequence ranging from Early Silurian through Early
Devonian where it crops out in the Arbuckle Mountains and
Criner Hills region of south-central Oklahoma. In the subsurface,
divisions similar to those of the surface are used: (a) basal dense
limestone with reddish-orange crystals of calcite, a trace of glau-
conite, and a very light-gray to medium-gray dense chert, called
Chimneyhill; (b) middle microcrystalline, partly siliceous dolo-
mitic limestone, referred to as Henryhouse-Haragan; and (c) upper
dolomite, called Bois d’Arc. The group is 455 feet thick in Stano-
lind No. 1 Wildman and 320 feet thick in the Superior No. 1
Norris well (table 11). The Hunton Group is regionally beveled
northward by pre-Woodford erosion, but is present everywhere
within the Blaine County area. Because of erosion and weathering,
and even though unconformities exist within the group, it seems
doubtful that the upper dolomite 1s everywhere equivalent to the
Bois d’Arc of surface nomenclature.

Woodford Shale of Late Devonian age rests upon Hunton with
angular unconformity. In secs. 18 and 19, T. 19 N, R. 11 W, the
Placid and Stanolind wells penetrated approximately 30 feet of
Woodford Shale, whereas in the Superior test in sec. 17, T. 19 N,,
R. 10 W., approximately 20 feet is present. The Woodford in
the Stanolind No. 1 Wildman well is a brown pyritic shale, which

TArLE 11.—DEEP STRATIGRAPHIC TEsTS IN BLAINE COUNTY

Superior 81-17 Norris
17-19N-10W
Elev. 1,204

Elev. 1,290

Stanolind 1 Wildman
19-19N-11W

STRATIGRAPHIC TESTS

Thickness
3,595
3,765
1,175

565
610
20
320
2,1384
105
255
490
1,288+

nnnnnnnnnnnn

Thickness
3,850
3,750
1,395

790
605
30
455
537
100
275
1624

Depth
0

10,017

“Fernvale’’-Viola

Simpson Group
Arbuckle Group

pre-Chester
Total Depth

Devonian, Woodford

Sylvan

Chester
Devonian-Silurian, Hunton

Mississippian
Ordovician

Permian
Pennsylvanian

Howell et al.
Anadarko Basin
4.9N-12W
Elev. 1,549
TD 21,021

1 Schoolland
16-10N-9W
Elev. 1,540

TD 17,094

CANADIAN, AND CusTER COUNTIES
Denver Prod.

Cities Service
1 Porter B
5-12N-8W
Elev. 1,397
TD 13,366

1 Miller
922-15N-16W-
Elev. 1,810
TD 17,000
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probably underlies a thin layer of nodular glauconite. Glau-
conite, which is present in the overlying 30-foot section of gray to
green silty shale and limestone (at places), appears to be concen-
trated near the contact of the two lithologic types in many wells in
northwestern Oklahoma, where both are present. It has been
observed in well-collected subsurface rock samples that, in many
places in Oklahoma, glauconite (or phosphate) is commonly
found immediately above the Woodford Shale as well as in the
overlying basal Mississippian rocks, whether they are assigned to
the Kinderhook, Osage, or Meramec Groups.
MississIPPIAN SYSTEM

Mississippian rocks consisting of Kinderhook ?, Osage, Mera-
mec, and Chester Groups (ascending order) disconformably
overlie Woodford Shale. Rocks in the Kinderhook-Meramec se-
quence are assigned to these groups on the basis of lithology, having
been traced in the subsurface from southern Kansas (T. 33 S,
R.19 W, and T. 34 S., R. 16 W.) into Blaine County by Thornton
(1958), McDuffie (1958), and Rowland (1958).  Chester
foraminifers and ostracodes were described by Harris and Jobe
(1956) from the “Manning” zone of the Chester Group of the
Ringwood Field of Major County. The microfaunal assemblage
studied was obtained from cores between 6,801 and 6,820 feet in
the lower limestone member (“Manning D” of fig. 55), which is
termed “lower Manning” in the Ringwood Field area. No other
faunal studies have been published concerning the Chester rock
section which lies above the “Manning” and below the Pennsyl-
vanian nonconformity (figs. 54, 55).

As of June 1961, Texaco, Inc., was drilling a hole in T. 16 N,
R. 11 W., and Sunray Mid-Continent had made a location in
T. 14 N, R. 12 W. (fig. 53). Information from these tests will
add greatly to the knowledge of the Mississippian section in
Blaine County. The five tests which penetrated the complete
thickness are within eight miles of each other in the northern town-
ships (T. 19 N,, Rs. 10 and 11 W.). Thickness of the Mississippian
section ranges from 1,170 feet in the easternmost well to 1,395 in
the westernmost well. The increase in thickness is within the
Chester Group, the thickness of individual units increasing slightly
and the group being truncated less deeply westward as shown on
figure 54.
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KINDERHOOK ? GROUP
Rocks of the Kinderhook? Group (not including the Wood-
ford Shale) are less than 30 feet thick. This section is probably
correlative with part of the Kinderhook Group as described by
Maher and Collins (1949), and has been traced from Comanche
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County, Kansas, into Blaine County by Thornton (1958), McDuffie
(1958), and Rowland (1958). Adkison (unpublished manuscript)
places 23 feet of section in the Superior No. 81-17 Norris in rocks

of Kinderhook ? age, which he describes as -follows:

8,510-8,525 feet Limestone, medium dark-gray, very
fine- to fine-crystalline, argillaceous.

8,525-8,530 Shale, medium- to dark-gray.
8,530-8,533 Shale, light greenish-gray, soft.

This section underlies a 4-foot-thick bed of dark-gray, slightly
limy siltstone containing much glauconite. At other places in
northwestern Oklahoma, limestone is present at the base of the unit.
Thornton (1958, p. 49) placed a 50-foot bed of siltstone underlain
by 10 feet of limestone in the Kinderhook? in a well in sec.
19, T. 29 N,, R. 5 W. He described the rock above the siltstone
as a dark-brown argillaceous, cherty limestone with glauconite
in the basal portion.

OSAGE-MERAMEC GROUPS

The exact boundary between the Osage and Meramec Groups
is problematical, but in this area and to the east, carbonate rocks
assigned to the Meramec are highly silty, at places grade to cal-
careous siltstone or very fine sandstone, and normally do not
contain chert. The Meramec section lithologically resembles that
of the subsurface “Mayes” east of the Central Oklahoma arch, which
is equivalent to Meramecian Moorefield Formation of surface
nomenclature which crops out in the Ozark Mountain region of
castern Oklahoma (Jordan and Rowland, 1959, p. 131). The
Osage limestones, on the other hand, are generally darker in color,
silty and argillaceous at places, and contain varying amounts of
gray or dark-gray chert.

Both oil and gas are being discovered and are produced from
Meramec rocks, particularly eastward in Kingfisher and Garfield
Counties. To the west in sec. 14, T. 15 N,, R. 15 W, Custer County,
Mobil Oil Company, in April 1961, dually completed a new dis-
covery with gas from the Meramec and Oswego (Marmaton Group,
Des Moines, Middle Pennsylvanian). No production has been
established in Blaine County. More holes are now being drilled
through the Chester Group to test the Meramec section.
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CHESTER GROUP

The Chester Group includes alternating strata of lime-
stone and shale, and at places sandstone and siltstone. In northern
Blaine County, the group is divided into four productive zones
(ascending order): McWillie, Manning, Parvin, and Okeene, as
shown on figures 54 and 55. The Manning production was
discovered in the Ringwood Field of Major County (Kornfeld,
1951, p. 6), and the Parvin in the Southwest Lacey Field, King-
fisher County (Jordan, 1960, p. 304). It is proposed informally
that the limestone and shale section which underlies the Manning
be termed McWillie after the North McWillie Field (sec. 14,
T. 24 N, R. 11 W, Alfalfa County) where the limestone member
of the Chester Group underlying the Pennsylvanian unconformity
is oil-productive (Bado, 1959, p. 209). The term Okeene is pro-
posed for the interbedded limestone and shale section which lies
above the Parvin (as illustrated in figs. 54 and 55) and below the
low-resistivity shale section (termed Springer by some geologists),
the base of which is at 9,745 feet in the Texaco No. 1 Devereaux
well (sec. 9, T. 17 N, R. 14 W., Dewey County) and at 8,648 feet in
the Continental No. 1 Kimball well (sec. 34, T. 20 N, R. 16 W,
Major County).

In southern Blaine County, the base of the low-resistivity shale
is thought to be at 12,215 feet in the Sunray Mid-Continent No. I
Baker “A” well and at 10,025 feet in the Texaco No. 1 Sallstrom
well (pl. IX) although these two tests did not drill into the
Meramec Group and, therefore, correlation of the Chester Group
is uncertain.

As shown on the cross sections (fig. 54, pl. IX) a section of
low-resistivity shale with thin interbeds essentially of limestone
rests upon the Okeene? or upon the section which is referred to
by local geologists as “correlatable Chester.” The shale is termed
Springer by some geologists because it exhibits low electrical
resistivity and it lithologically resembles the Springer Shale in the
southern part of the State. The limestone interbeds are normally
dark gray or brown, fine crystalline and argillaceous, at places
silty and finely odlitic. In the Northeast Seiling Field (T. 20 N,
R. 16 W, Major County), a 125-foot section of light-colored
limestone in the Continental No. 1 Kimball, 8,365-8,490 feet is
odlitic at the top and is described as being fine- to very coarse-
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crystalline, porous and dense, containing crinoids and brachiopods.
A few 1- to 3-foot-thick beds of calcareous shale (Riley Reproduc-
tion log no. OC-25269) rest upon low-resistivity shale, which con-
tains thin interbeds of limestone. The limestone is gas-productive
and has been known as the Kimball zone, named after the lease
on which Continental made the discovery in 1952. The limestone
is referred to the Chester Group although it is not known that the
age of fossils has been determined. Archimedes was noted at
8,500 feet. It is suggested, again informally, that the rock section
from the base of the low-resistivity shale to the top of the productive
limestone be called the Kimball zone (fig. 54). Some geologists
believe that the sandstones contained within the section of low-
resistivity shale are Mississippian rather than Morrowan in age.
They would therefore place the system unconformity at the higher
position shown in the two southern wells on plate IX and refer
the entire sequence below the unconformity to the top of the
Okeene? to the Kimball zone.

The productive reservoirs in Northwest and Northeast Okeene
and North Cooper Fields are at several levels in the Chester Group
and will be discussed later under their respective fields.

PENNSYLVANIAN SYSTEM

The Pennsylvanian System in Blaine County is essentially a
sequence of alternating interbedded limestone, sandstone, siltstone,
and shale with a few beds of coal. The characteristics of the
Pennsylvanian rocks of northern Blaine County are illustrated in
figure 56 by lithologic and electric logs in a columnar section of the
Superior No. 81-17 Norris well in T. 19 N, R. 10 W. Rocks of
Desmoinesian age, 550 feet thick, rest unconformably upon the
Chester Group of Late Mississippian age, and are overlain suc-
cessively by those of Missourian and Virgilian age, comprising a
total thickness of approximately 3,700 feet of Pennsylvanian section.
- In southern Blaine County, rocks, termed Atoka and Morrow
by- many’ geologists, onlap the Mississippian erosion surface and
wedge out below those of Desmoinesian age. The wedging is the
result of truncation by pre-Atokan and pre-Desmoinesian . erosion
and of depositional thinning during transgression. Placements of
the base of the Des Moines unit and of the tops of - Atoka; Morrow,
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and Mississippian units are all uncertain and subjects of controversy
among geologists. The Texaco No. 1 Sallstrom well (fig. 53, pl. 1X)
in the South Watonga Field is approximately 12 miles northeast
of the Sunray Mid-Continent No. 1 Baker “A” well at Squaw
Creek. These wells have Pennsylvanian rock sections which are
older than those in the Superior No. 81-17 Norris well in the north-
east township of the county. The additional section in the Sallstrom
well amounts to about 400 feet, and the Baker “A” well to 1,200
feet.

Because of the sparsity of well control between the northern
and southern wells, there is little agreement among geologists on
how to correlate the section below the Red Fork sand zone (pl. 1X).
The sandstone below 9,750 feet in the Sallstrom well is termed
variously as Morrow, Springer, or Mississippian. Many geologists
place the top of the Chester where the top of the Okeene? is placc‘d
on the cross section of plate IX. Others would place the top of
the Mississippian at the base of the sandstone section and some
would place it as high as 9,720 feet in the Sallstrom well and
11,615 feet in the Baker “A” well. Although neither the top nor
the bottom of the sequence can be placed with certainty at this
time, thickness of Pennsylvanian rocks increases from 3,700 feet
in northern Blaine County to probably more than 6,500 feet in the
southern part of the county. The total rock section increases both
because of thickening of individual groups of formations and
because of addition of older formations at the base. The older
formations probably include those of the Des Moines, Atoka, and
Morrow, some of which wedge out in a northeasterly direction
approximately along a line trending south-southeast through, or
near, Watonga (fig. 53).

ROCKS OF MORROWAN AGE

In northwestern Oklahoma, the shale and sandstone section
below the base of the Thirteen-finger lime to the top of Mississip-
pian rocks 1s called the Morrow formation by most Oklahoma
geologists. In southwestern Kansas, the name Kearny Formation
was proposed formally for the subsurface rock section by Thompson
(1944, p. 414) when he described a 127-foot section of cores and
rock cuttings from 4,752 to 4879 feet in the Stanolind Oil and
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Gas No. 1 Patterson well, SE cor. sec. 23, T. 22 S, R. 38 W,
Kearny County, Kansas. Thompson found fusulinids which are
present in the Brentwood Limestone Member of the Bloyd Shale
at the type locality of the Morrow in Arkansas. If, in the Sunray
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Mid-Continent No. 1 Baker “A” well (pl. IX), the unit from 11,355
to 11,435 feet is correlative to the Thirteen-finger lime, then the
underlying section is probably Morrowan in age and could be
called Kearny Formation.

As shown on plate IX, neither the top nor the base of the
Kearny (Morrow) Formation is placed with any certainty. Two
sandstone zones, “A” and “B”, each of which was perforated for
production, are present in the No. 1 Baker “A” well. Sandstones
“A” are described as slightly glauconitic, and sandstones “B” are
white and slightly calcareous. Zone “A” is apparently absent 1n
the Texaco No. 1 Sallstrom well of the South Watonga Field.
Some geologists place sandstone zones “A” and “B” in the Morrow,
or call it Springer, whereas others place them in the Kimball? zone
(as defined) of Mississippian age.

ROCKS OF DESMOINESIAN AND ATOKAN AGE

The base of the Des Moines unit, as indicated in the Baker
“A” well (pl. IX), is questioned because geologists working in the
area place the contact at the base of the Squaw Creek sand or at
the base of the second limestone below the Squaw Creek sand at
depths from 11,130 to 11,160 feet. Lower Desmoinesian fusulinids
were found in this limestone. Jordan believes that some of the
section below is in the Krebs Group and that the limestones corre-
late generally with the limestone section from 12,080 to 12,200
feet in the Denver Producing and Refining Company No. 1 School-
land in sec. 16, T. 10 N., R. 9 W., which contains Cherokee fossils.
The 200-foot section below 11,300 feet in the Baker “A” well may
be all of Atokan age. Atokan fusulinids were found at 11,355
feet. In eastern Oklahoma the Boggy, Savanna, McAlester, and
Hartshorne Formations underlie the Red Fork sand zone. It seems
reasonable to expect that additional formations of the Krebs Group
should be present in the thicker sedimentary section in the Ana-
darko basin. The problem will not be solved without fossil
evidence.

The Des Moines unit, as defined, increases in thickness from
550 feet in the Norris well (sec. 19, T. 19 N, R. 10 W.) to approxi-
mately 2,000 feet in the Baker “A” well. Rare of regional dip at
the top of the unit is 54 feet per nile and at the base is nearly 100
feet per mile. Average depth to the top of the unit ranges from
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6,500 feet in the northeastern part of the county to more than 9,500
feet in the southwestern part. Gas production from the Des Moines
unit includes that from Red Fork zone at Northwest Okeene Field
and from the Squaw Creek pay at Squaw Creek Field.

ROCKS OF MISSOURIAN AND VIRGILIAN AGE

The rock section of Missourian and Virgilian age in northern
Blaine County is illustrated in figure 56. It consists of alternating
sequences of limestone, sandstone, and shale. Two coal beds were
noted in the Virgil unit (fig. 56) by Adkison (1960). - For the
most part the shales are gray, but some beds of red-brown, olive-
green, gray-green, grayish-black, and black shales are present. The
Missouri-Virgil contact is uncertain and placement depends on
whether or not the sandstone, called Tonkawa in this area, is
equivalent to.the Tonganoxie Sandstone of the surface. Adkison
(1960) placed the top of the Missouri at 5,620 fect, a point above
the sandstone termed Tonkawa; other geologists place the contact
higher or lower than did Adkison.

The Missouri section increases in thickness at a rate of 8 feet
per mile from approximately 1,200 feet in the northeast to 1,500
feet in the southwest part of the county, whereas the Virgil in-
creases at a rate of about 11 feet per mile from 2,000 to about 2,400
feet.

Without more information, it seems unwise to present nomen-
clature for the stratigraphic section in the southern wells. Different
terms are applied to the same unit by various operators. Correla-
tion of formations and members in the Virgil unit from north to
south is uncretain, but the radioactive Heebner Shale is a good
marker bed. In the Missouri, the radioactive shale beds at and
near the top of the Cottage Grove zone (the datum used in pl. IX)
are reliable time markers.

A structure map (fig. 57) contoured at the top of the Hog-
shooter Limestone shows a regional southwesterly dip of 40 to 60
feet per mile. Small noses on the regional monocline are present
at Northwest Okeene, North Cooper, and Southwest Lacey Fields,
where control is more dense than in other areas. Gradual increase
in dip is shown from northeast to southwest.

No hydrocarbon production has been found in the Virgil-
Missouri section. A show of gas was obtained in a drill-sterm
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test between 7,022 and 7,080 feet in the Sunray Mid-Continent No. 1
Baker “A” at Squaw Creek Field in sandstone about 200 feet above
the Heebner Shale.

PermiaN SysTEM
Rocks of Wolfcampian, Leonardian, and Guadalupean age rep-
resent the Permian System in the subsurface of Blaine County.
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Figure 57. Structure map contoured at top of Hogshooter Limestone (Missourian
in age). Contour interval is 100 feet.
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Rock units in ascending order are: Admire, Council Grove, and
Chase Groups, Wellington Formation, Garber-Hennessey-Flowerpot
equivalent, Blaine Formation, Dog Creek Shale, and Marlow
Formation. The rocks dip southwestward and except for the
units below the Cedar Hills Member of the Hennessey, are exposed
at the surface in Blaine County. The stratigraphic section in
northern Blaine County where the Blaine Formation has been
removed is illustrated by an electric log of the Pan American
No. 1 Boeckman well to a depth of 2,735 feet (fig. 58). The litho-
logic log and the remainder of this section are from the Superior
No. 81-17 Norris well. Flowerpot, Blaine, Dog Creek, and Marlow
Formations in southwestern Blaine County are shown in the Texaco
No. 1 Woodruff well (fig. 58).

Rocks of Wolfcampian age include the Admire, Council Grove,
and Chase Groups (ascending order), which contain alternating
sequences of limestone and shale with some sandstone, siltstone,
and coal. Useful datum beds, which are surface-named formations
or members, are indicated on figure 58. The thickness of the Wolf-
campian rocks ranges from 1,100 feet in the northeast to 1,200 feet
in the northwest, and to 1,600 feet in the southwest part of the
county. No shows of oil or gas have been reported from this section.

The overlying Permian rock section of Guadalupean-Leonard-
ian age includes evaporites (anhydrite and salt) in the Wellington
Formation at the base and in the Blaine Formation near the top.
These two formations are separated by a section of variegated red
and red-brown shales containing minor amounts of sandstone and
siltstone; this section is equivalent to the Garber, Hennessey, and
Flowerpot Formations of the surface. Adkison (1960) logged beds
of dolomite, limestone, anhydrite, and grayish-black shale, but none
of these beds is sufficiently thick to be recorded by the gamma-ray
and 16-inch normal laterolog curves of the Pan American No. 1
Boeckman well. Thus no bed exists within the section which can
be used as a datum level. The thickness of the section from the
base of the Wellington Formation to the base of the Blaine ranges
from 2,950 feet (sec. 26, T. 19 N., R. 13 W.) to 3,300 feet (scc. 36,
T. 14 N, R. 13 W.), 31 miles to the south. The thickness of the
Wellington Formation, which is 1,180 feet at the north, increases
less than 20 feet in this distance.

The base of the Permian is encountered at an average depth
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of 3500 feet in the northeast, at 4,400 feet in the northwest, and
at 5,600 feet in the southeast part of the county. Although hydro-
carbons might be found in rocks of Wolfcampian age, it is doubt-
ful that oil or gas will be discovered in younger rocks.
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Figure 58. Columnar section of Permian rocks in Blaine County from the Texaco

No. 1 Woodruff, of the East Fay Field, for the section including the Blaine forma-
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DEVELOPMENT AND PRODUCTION

Six fields, Northwest Okeene, Northeast Okeene, North
Cooper, South Watonga, Squaw Creek, and East Fay, have been
discovered in Blaine County since 1956 (fig. 53). None of the
field areas has been defined entirely by dry holes in all directions.
Gas wells are located on a 640-acre spacing pattern. Production
has been established in the Red Fork sand (Des Moines), in sand-
stones called Morrow, and at several levels in the Chester lime-
stone of Mississippian age.

No pipeline purchases of gas have been made in Blaine County.
As of June 1961, the county had only one ma]or pipeline, that of
the Arkansas Louisiana Gas Company. It is laid from the west
center of the county to the northeast corner. Pan American Petro-
leum Corporation had not committed any of its gas but was
negotiating with Arkansas Louisiana Gas Company and with Okla-
homa Natural Gas Company. Texaco, Inc., and Sunray Mid-Con-
tinent Oil Company, discoverers of the three fields in the southern
part of the county, had committed some gas to Mustang Fuel Cor-
poration, with the possibility of purchasing beginning within the
next month (B. G. Barby, personal communication).

NortHwesT OxEENE (NorTH HoMEsTEAD) FIELD

Northwest Okeene Field in northern Blaine County and North
Homestead Field in southern Major County (fig. 59) were dis-
covered in 1956 and 1960, respectively. Development drilling on a
640-acre spacing pattern joined the areas of production. North
Homestead was discontinued as a field name on June 22, 1961, and
the combined producing area was designated Northwest Okeene
Field. Gas production is from several porous limestones in the
Chester Group of Late Mississippian age in all wells except two
(secs. 2 and 14, T. 19 N, R. 11 W.) where gas was found in the
Red Fork sand zone of carly Middle Pennsylvanian age (table 13).
A few wells produce dually from Red Fork and Chester.

John Coyle and Perkins Bros. No. 1 Dougherty well (sec. 10,
T. 19 N, R. 11 W.) established the first commercial production
for the county in the discovery of Northwest Okeene Field. The
well was drilled to a total depth of 8,895 feet into Hunton lime-
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stone. A drill-stem test from 8,833 to 8,842 feet recovered 8,100
feet of gas-cut salt water, and the well was abandoned in August
1956. One month later the hole was re-entered by the same op-
erators, and, after repeated drill-stem tests of sections in the Inola
and Chester limestones, possible gas production was indicated. The
well was completed on October 10, 1956, wih 5.5-inch casing set
at 7,795 feet and perforated in four intervals in the Okeene and
Parvin zones (Chester Group) (table 13).

In March 1961, a new productive zone was discovered when
Pan American No. 1 Worley Unit (sec. 2, T.19 N, R. 11 W.) was
completed, flowing 15.8 million cubic feet of gas per day from Red
Fork pay, a sandstone of Middle Pennsylvanian age (Krebs Group,
Des Moines) between 7,212 and 7,216 feet. The position of the
sandstone in the Pennsylvanian section is shown on figure 55, where
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Figure 59. Map of Northwest Okeene Field area contoured at Mississippian-Penn-
sylvanian angular unconformity. Contour interval is 20 feet. Discovery well of
Northwest Oxeene in scc. 10, T. 19 N. R. 11 W., and that of the former North Home-
stead Field in sec. 29, T. 20 N., R. 11 W, are shown by circles. Dashed line is
northern extent of Okeene zone limestone (division of Chester Group).
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a type section of Mississippian productive zones is illustrated by
gamma-neutron, gamma, and self-potential-resistivity logs from the
Northwest Okeene Field. Most of the production, except for that
from the Red Fork, is from Okeene, Parvin A and B zones, but
two wells are perforated in the Parvin C and Manning A zones
(fig. 55).

North Homestead was discovered by the Pan American No. 1
Reames Unit (sec. 29, T. 20 N,, R. 11 W.), which was drilled to
evaluate the prospects of Hunton production north of Northwest
Okeene Field. The Hunton dolomite was found non-productive
and the well was plugged back to establish gas production in the
Parvin A zone (Okeene zone being absent) of the Chester Group.
The well, completed in August 1960, had an open-flow potential
of 7.2 million cubic feet per day.

Figure 59 is a map of the Northwest Okeene (North Home-
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Figure 60. Structure map of Northwest Okeene Field area contoured at the top of
the Parvin A zone (see fig. 55 for definition of Parvin A zone). Contour interval
is 20 feet.
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stead) area contoured at the Mississippian-Pennsylvanian uncon-
formity. Figure 60 is a structure map of the area contoured at the
top of the Parvin A zone. Because none of the wells has been con-
nected to pipelines, it is not possible to judge true capacity, but
Mississippian production does not seem to be related to the struc-
tural position of the unconformity, the configuration of which is
based on control points one mile apart. Pan American No. 1 Blank-
enship unit (sec. 4, T. 19 N, R. 11 W), with a calculated open-
flow of 43 million cubic feet per day, is the best well as indicated
by data on potentials. Porosity and permeability of the limestone are
probably the controlling factors which determine the extent of the
reservoir.

Table 13 (pages 182-187) is a summary of the development
history of the two fields.

NorTH CoorEr FiELD

Gulf Oil Corporation-John Coyle No. 1 Clester well (sec. 15,
T. 18 N,, R. 10 W.), discovery well of North Cooper Field, was
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completed in December 1957, with perforations in the Parvin A
zone. Initially it flowed 2,150 MCF of gas per day plus 16.8 bar-
rels of 62.4°-gravity condensate per million. The No. 1 Clester,
drilled to a total depth of 7,940 feet in the Parvin C zone, was per-
forated in Parvin B and C limestones, which failed to produce but
gave slight shows of gas. The well was plugged back to 7,800 feet
and perforated in the Parvin A zone, resulting in the discovery.

The Okeene zone is present in all wells except the Humble
No. 1 Haworth (sec. 9). This zone has been perforated and tested
only in the Eason Oil No. A-1 Clester well.

- Figure 61 is a map contoured at the Mississippian-Pennsyl-
vanian unconformity. The discovery well in sec. 15 is at the highest
known elevation of the unconformity, but the initial potential of
the Gulf No. 1 Pavlu well, sec. 16 to the southwest, far exceeded
that of any other well. Table 14 (page 188) is a summary of de-
velopment data for the field.

Seuaw Creex Frerp

Squaw Creek Field is approximately 11 miles northeast of
Weatherford and 17 miles southwest of Watonga (fig. 53). In
October 1959, Sunray Mid-Continent Oil Company completed the
No. 1 Baker (C SEY, SEY; sec. 36, T. 14 N, R. 13 W.) as the dis-
covery well with an initial potential of 3.1 million cubic feet of
gas daily on 11/64-inch choke with 177 barrels of 53.2°-gravity
condensate per million. A calculated open flow of 41 million cubic
feet per day was also reported on a 10/64-inch choke.

At a depth of 10,806 feet, a blowout of gas occurred, which
was gauged at 4 million cubic feet per day. After experiencing
continued gas-pressure problems, the drill pipe was cemented in
the hole and cut off, and 1.5-inch tubing was set at 10,330 feet.
The well was completed from 10,776 to 10,806 feet in sandstone,
now termed Squaw Creek, which is considered to be in the Krebs
Group of Desmoinesian age (or Cherokee, as it is called in most
of northern and western Oklahoma).

Upon completion of the discovery, the Sunray Mid-Continent
No. 1 Baker “A” well was drilled in C SW4 SEY, sec. 31, T. 14 N.,
R. 12 W. (pl. IX), to a total depth of 12,485 feet into rocks of the
Chester Group. Drill-stem tests of the Squaw Creek pay recovered
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slightly gas-cut mud. Drill-stem tests of sandstones between 11,607
and 11,690 feet and between 11,834 and 12,051 feet gave good indi-
cation of gas. After reaching the total depth, 7%-inch casing was
set at 10,644 feet and a 5-inch liner was run from 10,032 to 12,040
feet. The sandstones, termed Morrow, were perforated between
11,665 and 11,680 feet, 11,754 and 11,761 feet, and 11,847 and 11,856
feet. After clean-up with mud acid, the No. 1 Baker “A” well was
completed on March 23, 1960, as a new-zone discovery with an
initial potential flow of 603,000 cubic feet of gas per day through
16/64-inch choke.

On the electric and lithologic logs of this well (pl. IX), the
sandstones are placed tentatively in the Morrow with both the top
and base of the unit in question. Some geologists believe that the
sandstone zones A and B or B only are of Mississippian age. On
plate IX, two possible locations of the Mississippian-Pennsylvanian
unconformity are shown. Other geologists place the unconformity
even lower in the section.

Sunray Mid-Continent No. 1 Baker “B” (C SEY; NWY;, sec.
1, T. 13 N, R. 13 W.) was drilled to a total depth of 12,350 feet
into Chester rocks. Perforations in the Squaw Creck pay from
10,717 to 10,740 feet indicated a capability of flowing 325,000 cubic
feet of gas per day with 8 barrels of condensate and 120 barrels of
salt water per day through 20/64-inch choke. Testing through
perforations of the sandstones termed Morrow from 11,496 to 11,504
feet and 11,720 to 11,730 feet gave only slight indications of gas,
The No. 1 Baker “B” was considered noncommercial and was
plugged on November 28, 1960.

On February 15, 1961, Sunray Mid-Continent No. 1 Baker “C”
(C SEY% NEY, sec. 35, T. 14 N,, R. 13 W.), fourth well in the
field, was completed as a Squaw Creek gas well, flowing 270,000
cubic feet of gas per day plus 18 barrels of condensate per day
from perforations between 10,612 and 10,648 feet. No further de-
velopment has been indicated in the field area.

SoutH WaTtoNGa FIELD

South Watonga Field, approximately three miles southwest of
Watonga, contains one gas producer and is offset one mile to the
north by a dry hole (fig. 53).

Texaco No. 1 Sallstrom well (C SWY% NEY sec. 2, T. 15 N,
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R. 12 W.), drilled to a total depth of 10,253 feet into rocks of
Mississippian age, was completed in July 1960. During drilling and
coring between 9,610 and 9,690 feet, the well nearly blew out. Cores
taken from 9,615 to 9,655 feet were essentially a light-gray to white,
slightly glauconitic and slightly calcareous sandstone, which con-
tained asphaltic stain. Near the base of the sandstone section, at
9,720 feet, coarse-grained sandstone or very fine-grained gravel is
reported to be present. The stratigraphic position of the sandstone
is uncertain.

Sandstone interbedded with gray shale between 9,750 and 9,807
is described as being medium grained to fine grained, well cemented
and slightly oil stained. Various indications of gas were present
between 9,783 and 9,878 feet and in Chester limestone from 10,110
to 10,136 feet during drilling.

Production was established on March 23, 1960, in the lower
sandstone, called Morrow by many geologists, with perforations
from 9,784 to 9,764 feet, 9,766 to 9,788 feet, and 9,798 to 9,807 feet.
The calculated open-flow potential was reported as 5,500,000 cubic
feet of gas per day with 41 barrels of 55°-gravity condensate per
million cubic feet of gas.

A second test, Texaco No. 1 Balenti Unit, drilled one mile
north in center of NWY SElY, sec. 35, T. 16 N, R. 12 W, was
abandoned as a dry hole in November 1960. The total sandstone
section of 197 feet in the-No. 1 Sallstrom, which contained gas at
two levels, amounted to 136 feet in the No. 1 Balenti.

East Fay FieLp

Texaco, Inc., discovered the East Fay Field in January 1961
with the completion of its No. 1 Woodruff well (C SW% NEY;
sec. 4, T. 15 N, R. 13 W.), which was drilled to a total depth of
10,428 feet into rocks of the Chester Group. . The productive sand-
stone, termed Morrow, is 23 feet thick and at a depth of 10,220 feet.
Perforations from 10,220 to 10,240 feet produced a flowing potential
of 7,021,000 cubic feet of gas plus 336 barrels of 55°-gravity con-
densate in 24 hours. The well has a shut-in pressure of 5,970 pounds
and flowing tubing pressure of 3,300 pounds.

A southeast offset, the No. 1 Winter well (NEY SW¥ sec. 3,
T. 15N, R. 13 W.), was being completed in sandstone at 10,340 o
10,348 and 10,356 to 10,362 feet. As of June 1961 a reported flowing
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test indicated 5,100,000 cubic feet of gas plus 48 barrels of conden-
sate per day through a 11/64-inch choke. The reservoir is strati-
graphically lower than that of the discovery well.

NorTHEAST OKEENE FIELD

A discovery of gas production from Chester rocks was estab-
lished in late June 1961 by the Pan American No. 1 Fleshman Unit
(SEY; NEY; SWY% sec. 32, T. 20 N, R. 10 W.), about 5 miles north-
east of the nearest Chester production.

Open-hole completion with 4.5-inch casing set at 7,303 feet
and with total depth of 7,339 feet gave an open-flow potential of
1.98 million cubic feet of gas per day from the Parvin B zone. The
top of the Parvin B zone (top of Mississippian section in the well)
is at 7,300 feet and that of the Parvin C is at 7,330 feet.

RECENT DEVELOPMENT, JULY 1961 TO FEBRUARY 1962

Since completion of the report in July 1961, three significant
tests have been drilled and completed in Blaine County. Texaco,
Inc., discovered the Northeast Watonga Field at the location in
T. 16 N, R. 11 W, (fig. 57). The No. 1 Swanegan (C SE% NE%
sec. 11), was bottomed at 9,400 feet, penetrating the top of the
Mississippian at 9,185 feet, according to the operators. The Chester
limestone, Okeene? zone, was recahed at 9,242 feet, but the top
of the Mississippian may be as high as 9,090 feet.

During drilling of the hole, a drill-stem test of the Oswego
lime recovered only mud. The Red Fork zone between 8,780 and
8,790 feet was tested through perforations with a reported recovery
of 6 barrels of condensate with 810,000 cubic feet of gas in 18 hours
through a %-inch choke. This zone was squeezed off. The produc-
ing zone, a sandstone called Cherokee by the operators, was en-
countered between 9,020 and 9,090 feet. This sandstone may be
equivalent in part to that between 9,608 and 9,722 feet in the Texaco
No. 1 Sallstrom (pl. IX). A 7-inch liner was hung between 8,275
and 9,123 feet and perforations were made in the intervals between
9,033 and 9,044, 9,052 and 9,064, and 9,071 and 9,077 feet. The
potential test is reported as gas flowing at a rate of 5.4 million
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cubic feet per day with 62 barrels of 56°-gravity condensate. Shut-in
tubing pressure was 6,200 psi.

The location shown on figure 57 in the southern part .of T.
15 N., R. 12 W., is that of Texaco, Inc., No. 1 Ruth (C NEY, SW4
sec. 34), discovery well of West Greenfield Field. After drill-stem
testing of the section called Verdigris between 9,535 and 9,623 feet
without success, perforations were made in sandstones termed Mor-
row at depths between 10,484 and 10,490, 10,513 and 10,522, and
10,528 and 10,535 feet. The production gauged 691,000 cubic feet
of gas with 1 barrel of 58°-gravity condensate and 37 barrels of
water in 24 hours through a 16/64-inch choke with flowing tubing
pressure of 1,200 psi. The total depth at 11,011 feet was in Chester
limestone and shale, with the top of the Okeene? zone at 10,945
feet. Atokan fusulinids were found in the limestone between 10,310
and 10,330 feet.

The third test, Sunray Mid-Continent Oil Company No. 1
McNeely-Fahl (NEY; NEY, SW¥% sec. 27, T. 14 N, R. 11 W.), was
drilled into the Hunton Group of Devonian-Silurian age to a total
depth of 13,340 feet. Gas-cut mud was obtained in a drill-stem test
of the Oswego section between 9,750 and 9,900 feet. Tests through
perforations in sandstones, called Morrow by the operator, at depths
between 10,812 and 11,028 feet revealed gas shows mostly less than,
200,000 cubic feet per day. The well was plugged as non-com-
mercial. This test (elevation: 1,550 feet) gives the only information
on depths to and thickness of pre-Pennsylvanian units in southern
Blaine County. Depths to the tops of these units are as follows:
Kimball? zone, 10,9507 feet; Okeene? zone, 11,335 feet; Meramec,
12,345 feet; Woodford, 13,100 feet, and Hunton, 13,265 feet.

In the East Fay area, a test drilled in sec. 10, T. 15 N, R. 13 W,
resulted in a dry hole. A wildcat drilled in sec. 30, T. 19 N,, R.
12 W., was unsuccessful. Two wildcats, drilling in February 1962,
several miles from production, were the Texaco test in sec. 8, T.

14 N., R. 12 W., and the Pan American test in sec. 5, T. 17 N, R.
12 W,

Development drilling in Northwest Okeene since June 1961,
caused Bado to revise figures 59 and 60 and table 13. Figures 53
and 57 were not changed and therefore more wells are shown on
figures 59 and 60. Data for 1961 were added to table 10.
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North Cooper Field
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F 2,150 MCFGPD +

16.8 bbls condensate
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F 9,576 MCFGPD +

5 bbls condensale

per MM
F 3,400 MCFGPD +

11 bbls condensate

per MM
¥ 1,000 MCFGPD

F 1,400 MCFGPD
F 1,200 MCFGPD

Amount
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29
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8
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780
840
862
885

7,732-17
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7,776-7,828
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7,882-7,922
7,804-7,810
7,820-7,828

7
7
7
7
7,840-7,864

7,884-7,916
7,720-17,760
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TABLE 14.—DEVELOPMENT HISTORY, NORTH COOPER FIELD
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CraeiN, F. W, 1896, The Permian System of Kansas: Colo. College
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7,700
7,732
7,819
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731
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868
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Manning A 8,045
100
7,780
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7,804
7,884
7,965
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7,718
7,811
7,860
7,783
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7,923
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top of
unit (feet)
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Parvin B
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Parvin C
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Elevation
(feet)-
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1,148 DF
SW NE
16-18N-10W
1,149 DF
SE NW
22-18N-10W
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SW NE
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NE SW
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1,151 KB
SW NE
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Gulf Oil
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Eason Oil
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No. 1 Haworth
July 27, 1960
Kingwood Oil

No. 1 Julius

May 8, 1961

Pan American

No. 1 Debo Unit
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No. 1 Capps Unit
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**No show
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APPENDIX TO PART I
STRATIGRAPHIC SECTIONS

Measured by Robert O. Fay

[n the following sections, the term red shale means reddish-
brown blocky clay shale, the color ranges from moderate to dark
reddish brown. The term green shale means light greenish-gray to
greenish-gray blocky clay shale. The sandstone of the Marlow, Rush
Springs, and Cloud Chief Formations is fine-grained, quartzose,
with subrounded to subangular grains unless otherwise noted.

I Section measured just east of road on south bank of stream in C Wi
SWY sec. 9, T. 18 N, R. 10 W., and NW% SE% sec, 9 at mouth of creek.
FLowEerroT SHALE Feet
Shale, red; with some 1- to 2-inch-thick orange-brown platy
siltstone layers ... . .
Shale, red, well-indurated; forming inconspicuous ledge ........ 2.0
CepaRr Hrrrs MeEMBER or HENNESSEY SHALE (exposed thickness, 21.6 feet)
Bed 5: (typc scction for Bed 5)
Siltstone, light greenish-gray, quartzose, argillaceous, cal-
careous, gypsiferous; well indurated and thin bedded at
top; moderate reddish orange to reddish brown and more
massive at base; forms ledge ...
Unnumbered beds:
Shale, red, silty; with local %- to l4-inch greenish-gray spots 2.5
Siltstone, moderate reddish-brown, argillaceous, thin-bedded,
well-indurated; with some %- to 3-inch greenish-gray
<] o To ] - OO OO VORI 2.75
Siltstone, moderate reddish-orange, poorly indurated; as above 0.5
Siltstone, moderate reddish-brown and mottled greenish-gray,
argillaceous, wavy bedded; with some moderate reddish-

5

)
o

orange siltstone lenses; exposed 3.6
COvered ...ooceeeeecereereiiecee e 5.0
Shale, red, SiltY ..o 1.0

Bed

Siltstone, mottled, moderate reddish-brown and greenish-
gray, vuggy ; with many 1/18- to %-inch-wide holes; deeply
weathered near base of Salt Creek ......cinmeicvveinenennes 1.0

Unnumbered bed:

Shale, red, silty; with black stains; at water level; exposed ... 3.0

II. Section measured on road, In gully just north of road, and in creek
under bridge in SE¥%4 SW2% sec. 10, T. 18 N., R. 10 W,
Cepar Hirrg MEMBER oF HENNESSEY SHALE (exposed thickness, 28,5 feet)

Bed 5: Feet
Siltstone, greenish-gray, argillaceous, weakly indurated ... 2.0+
Siltstone, moderate reddish-brown well-indurated; speckled

with many small greenish-gray Spots ......cocccoimmvocceeceenees 0.25

Unnumbered beds:
Siltstone, reddish-brown, argillaceous, blocky, well-indurated :

speckled with some %- tn Y%-inch greenish-gray spots ......... 2.8
Siltstone, moderate reddish-brown; as above; with asym-
metrical ripple morks that strike N 80° E with steep side

toward the north ... ..
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Siltstone, moderate reddish-orange, well-indurated ......cceee..... 4.0
Siltstone, greenish-gray mottled moderate reddish-brown,

medium-bedded ; with undulatory lower surface with one-

foot relief 15
Siltstone, moderate reddish-brown, mottled with many layers

and 1- to 2-inch spots of greenish-gray siltstone, with 2-

inch greenish-gray seam at base 2.5
Siltstone, moderate reddish-brown, massive; as above; weak-
ly indurated, porous, and greenish-gray in bhasal portion........ 2.75

Bed 4: (type section for Bed 4)
Siltstone, moderate reddish-brown, argillaceous, blocky, well-
indurated ; mottled light greenish-gray; with many clusters

of %-inch or smaller vugs; forms ledge ... 1.0
Unnumbered heds:
Shale, red; with some 14- to Y%-inch greenish-gray spots ........ 3.0
Siltstone, moderate reddish-brown, argillaceous, slightly
dolomitic, massive, well-indurated; forms small ledge ..ceee..- 0.8
Shale, red, weakly indurated; with some moderate reddish-
brown siltstone lenses ....... 0.8

Siltstone, moderate reddish-brown, massive, well-indurated ;
mottled with some greenish-gray layers; thin bedded
EOWEATA DASE  oecceeriiomereeiaeiseecesmeseeseeeesamesnsrnssaesaresesoncssbsnnesst e msanasesass 5.0

Shale, red, well-indurated; exposed 2.0+

IIL. Section measured in south bank of Salt Creek, beginning in the shale
at the base of section II and continuing down sectlon, in SE¥% NE¥ sec.
10, T. 18 N., R. 10 W. Bed 4 and underlying beds down to the 5-foot silt-
stone, as described above, occur in the hill just south of the creek.
Cebar Hirrs MEMBER oF HENNESSEY SHALE (exposed thickness, 14 feet)
Unnumbered beds: (between Beds 3 and }) Feet
Shale, red, silty, well-indurated ; mottled with some 1/16-inch
greenish-gray spots; same as exposed shale at base of sec-

tion II above ......cccceeeeeee. 2.6
Siltstone, moderate reddish-brown, blocky, massive, well-

indurated; speckled greeniSh-gray ... 0.55
Shale, red, silty ............ 1.25
Siltstone, moderate reddish-brown; as above; with a thin

discontinuous greenish-gray layer at DaSe ....ocoecrrnnnns 0.9
Shale, red, silty; with 4-inch indurated bed in middle .......ccccceeee 24

Siltstone, mottled greenish-gray and moderate reddish-brown,
blocky, massive, well-indurated; with a thin green band

at base and top; upper contact slightly undulatory .............. 1.2
Shale, red, SILY e 2.5
Sandstone, moderate reddish-brown, fine-grained, well-in-

durated, undulatory ... 0.1
Shale, red, silty; with sporadic %-inch greenish-gray spots;

exposed 2.5+

IV. Sectlon measured along Salt Creek in SE% SW}4 sec. 2, T. 18 N, R.
10 W., beginning approximately 15 feet below the base of the above sec-
tien IIL
Feet
Cepar Hrrrs MEMBER oF HENNEssEY SHALE (exposed thickness, 29.7 feet)
Unnumbered beds: (between Beds 3 and })
Covered section, the top of which would come at the base
of the 2.5 foot shale at base of measured section IIL......... 15.0
Shale, red, silty ; with some %- to 1-inch greenish-gray spots.... 4.0
Sandstone, mottled moderate reddish-brown and greenish-

gray, fine-grained, crinkly bedded,w ell-indurated ......ccccoveeeeee 0.1
Shale, red, silty; with some moderate reddish-brown platy
siltstone 1enses ..........occeiiniieen 5.0
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Feet
Siltstone, moderate reddish-brown, well-indurated; mottled
with small greenish-gray spots; some thin fine-grained
sandstone near middle ... 0.3
Shale, red, silty; with vertical joints that strike N 80° W ........ 4.75
Siltstone, dark reddish-brown, argillaceous, massive, blocky,
well-indurated ; speckled sparsely with 1/16-inch greenish-
gray spots; exposed to water level ... 0.55

V. Sectlon measured along creek bank southeast of Salt Creek In NWi4
SE% sec, 11, T. 18 N., R. 10 W, and thence northwest into SE¥%4 NW}4
sec, 11, beginning in Bed 4.

Fect
Cepar HrLLs MeMBER or HENNESsEY Sitare (exposed thickness, 25.75 feet)
Bed 4:
Siltstone, moderate reddish-brown to light greenish-gray,
FUZEYT  cevevernreereerererassniaseaaseaaseesssssassesaessans eantesanesenssssssnasannneresasrtssansssannases 1.0

Unnumbered beds:
Shale, red, silty. weakly indurated
Siltstone, speckled moderate reddish-brow

and greenish-

gray, massive, weakly indurated ... 0.75
Siltstone, greenish-gray, massive, weakly indurated; with

even IOWEeT CONLACE .oocieioiirceeee et et v s s e 2.2
Siltstone, moderate reddish-brown, argillaceous, massive,

weakly indurated: speckled greenish-gray near top ... 1.75

Siltstone, greenish-gray, weakly indurated; speckled mod-
erate reddish-brown in middle
Siltstone, moderate reddish-brown, massive, well-indurated;
speckled greenish-gray near top; with some large vugs

Shale, red, silty: with some siltstone lenses ................ 2!
Siltstone, moderate reddish-brown, blocky, massive, well

durated; with some %- to Ye-inch greenish-gray spots .. 0.6
Shale, red, SIIEY .o e e .8
Siltstone, moderate reddish-brown; as above; with two sets

of ripple marks. The upper set is asymmetrical and strikes

N 20° W with steep side to east, and the lower set is

symmetrical and strikes N 35° W .0
Shale, red: with a massive siltstone near middle ..... .. 25
Siltstone, moderate reddish-brown, mottled greenish-gray,

massive, indurated; less indurated in middle portion ............ 1.25
Shale, red, Silty ...cccoccvecvnncnns 2.5
Sandstone, moderate reddish-brown, fine-grained, undula-

tory; in thin beds .. 0.2

Shale, red, silty
Sandstone; as above X
Shale, red, silty; exposed to base of bank ........cnvnnnes 2.0+

VI. Section measured along creek bank east of Salt Creek near C NE%
sec, 1, T, 18 N,, R. 10 W, with the top of the first unit being about 22 feet
below the base of Bed 4.

Cepar Hrrs MEMBER oF HENNESSEY SHALE (exposed thickness, 21.65 feet)
Unnumbered beds: (starting 22 feet below base of Bed 4) Feet

Shale, red; with many paper-thin calcite veins in upper two
1= A O OO O ORRTURO

Sandstone, greenish-gray, crinkly, well-indurated .

Shale, red, SIIEY .ot s

Bed 3: (type scction for Bed 3)

Siitstone, moderate veddish-brown: well-indurated, massive;
with many 1/16- to 1l-inch greenish-gray spots;.forms re-
SIStANE 1@AZE ..ooeeir et e 0.2

Unnumbered beds:
Shatle, red, weakly indurnted
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Feel
Shale, red, well-indurated; with many greenish-gray shale
1) 0101 1 SRR 3 0.5
Sandstone, greenish-gray, crinkly, well-indurated ............... 0.05
Shale, red, silty; grading into argillaceous siltstone ................ 6.0
Shale, mottled greenish-gray and reddish-brown, crinkly ......... 0.2
Shale, red, SiltY ...cccccevrercminrircnieeneeeaen . 0.3
Siltstone, moderate reddish-brown, platy, weakly indurated...... 0.3
Sandstone, greenish-gray, crinkly, indurated ... 0.05
Shale, red, silty; speckled with 1/16- to %-inch greenish-gray
R TCTAC T3S FTITCY: ORI S R 2.0+

VII. Section measured along creek south of Salt Creek, beginning at top
in section line road near C SW% sec. 31, T. 19 N, R. 9 W., and ending near
C NW% sec. 81, just east of Blaine County, in Kingfisher County, Okla-
homa. Beginning in Bed 4 at top. Named Parvin section,

Cepar HirLg MEMBER oF HENNESSEY SHALE (exposed thickness, 78.5 feet)

Bed 4: Feet
Siltstone, mottled moderate reddish-brown and greenish-gray,
VUGEY  eeerevercneerissermremeretsserseemeananenee
Unnumbered beds:
Covered. Probably reddish-brown shale and siltstone ................ 12.0
Shale, red, silty, well-indurated; with siltstone near top ......... 5.0

Siltstone, moderate reddish-brown; with greenish-gray spots.... 0.5

Siltstone, moderate reddish-brown to dark reddish-brown,
argillaceous, blocky, well-indurated

Siltstone, greenish-gray and moderate reddish-
indurated ; with 1- to 2-inch flat sandstone nodules near

top ....... 08
Shale, red, silty, well-indurated ... 8.0
Sandstone, greenish-gray, crinkly, well-indurated ..........cc.. 0.1
Shale, red, silty, well-indurated ..o . 5.0

Bed 3:

Siltstone, moderate reddish-brown, well-indurated; mottled
with many 1/16-inch greenish-gray spots; %- to 1-inch
beds; forms a ledge with some light greenish-gray stains...... 0.25

Unnumbered heds:

Shale, red, silty; grading into argillaceous siltstone; with

some thin crinkly greenish-gray sandstone seams ............. 15.0
Bed 2: (type section for Bed 2)

Siltstone, light greenish-gray, calcareous, well-indurated;
mottled moderate reddish-brown; 14- to 2-inch beds; brec-
ciated with 1/16- to Y%-inch greenish-gray pebbles; with
symmetrical ripple marks that strike N 30° W ; forms ledge.... 0.25

Shale, dark reddish-brown, silty, well-indurated; greenish-

gray at top; with uneven surface at base .....ccvrcnniennns 0.6
Siltstone, greenish-gray, mottled moderate reddish-brown,

weakly indurated ... 0.8
Siltstone, greenish-gray, mottled reddish-brown, well-in-

durated, dense; dolomitic appearance; forms ledge ................ 0.65

Unnumbered beds:
Shale, red, silty ; with two siltstone bands, each 8 to 9 inches
thick, about 2% and 5% feet above base .....ieerenenrnne. 75
BRed 1: (type scction for this composite bed, the base of which i8
Pch; on the map)
Qiltstone, moderate to dark reddish-brown, argillaceous, well-
indurated ; mottled with greenish-gray patches; forms ledge....0.25
Siltstone, greenish-gray, mottled moderate reddish-brown,
argillaceous, weakly indurated; forms greenish-gray band... 1.25
Siltstone, greenish-gray, mottled moderate reddish-brown,
dolomitic, argillaceous, well-indurated; forms prominent
thick 1edge ....coooeeiveeerereecenrreneeeee et 1.25
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Siltstone, moderate reddish-brown, argillaceous, weakly in-
AUTALEA wveemeveereoeemeeesessseesranansaeeacsss soeeresemsmrmnses s et sasatsasem s na s s s rassasens 2.75

Qiltstone, greenish-gray, mottled moderate reddish-brown,
massive, well-indurated ; undulatory at base; forms ledge .... 0.75

Siltstone, greenish-gray, mottled moderate reddish-brown,

Wenkly IBAUNREEA o 1.2
Siltstone, dark reddish-brown, mottled greenish-gray, well-
indurated ; forms massive ledge ............. ... 0.75

Siltstone, moderate to dark reddish-brown, argillaceous;
with V-inch beds at top; grading into silty shale at base.... 0.6
Siltstone, light greenish-gray, argillaceous, calcareous,
quartzose, massive, well-indurated ; mottled with moderate
to dark reddish-brown patches; forms prominent light

ZreeniSh-gray 1eAEE ..o 3.75
Unnumbered beds:
Shale, red; exposed to bottom of bulldozed pond ... 1.0 +

VIII. Section measured along northeastward flowing creek, starting in
SE¥ SE% sec. 2, T. 19 N., R. 10 W,, and ending in NW’ SW4 sec. 1, with
all parts of Beds 1 and 2 present; the same as section VII. Upper beds
not described again.
Cepar Hirrs MEMBER oF HENNEssEY SHALE (measured thickness, 20.85 feet)
Bed 2: Top has asymmetrical ripple marks that strike northwest, with
the steep side toward the southwest.
Bed 1: The basal 3.75-foot bed has asymmetrical ripple marks that

strike N. 25° W., with steep side toward the west ... (3.75)
Unnumbered beds: Feet
Shale, red, silty; speckled with many 1/16- to L-inch green-
ISH-Eray SPOLS .ooovivorceoenenrcnencnsaeins . 1.0

Siltstone, moderate reddish-brown, argillaceous, blocky;
speckled with many 1/16- to A-inch greenish-gray spots;
with prominent ¥%-inch greenish-gray undulating band

at base ... 0.75
Shale, red; as above .. 4.0
Siltstone, moderate reddish-brown; as above ... 0.5
Shale, red; as above . 1.0
Siltstone, moderate reddish-brown, undulatory; as above........ 0.2
Shale, red; as above 1.0
Siltstone, moderate reddish-brown, undulatory, well-indur-

ated; as above; forms prominent resistant ledge ..ccoeececnnncnne 0.5
Siltstone, moderate reddish-brown, argillaceous, weakly in-

durated; 85 ADOVE ..ot 1.75
Siltstone, moderate reddish-brown; as above; grading into

shale; with %- to 1-inch crinkly bedded white to greenish-

gray gypsum band At £OD i 0.9
Siltstone ; as above; with same type of gypsum band at top

S bed BDOVE ..o 0.9
Siltstone: as above; with crinkly gypsum band at top form-

ing resistant band that forms a 18AZE oot 0.6
Shale, red, silty; as above; with discontinuous stringers of

white selenite and some 1- to 6-inch gypsum nodules ............. 2.5

Siltstone, moderate reddish-brown, massive, well-indurated ;
as above; with 1-2 inches of crinkly greenish-gray and
white gypsum at top; forms prominent ledge ....c.oooieinrennn 0.75
Siltstone, moderate reddish-brown, argillaceous, weakly in-
durated; as above; with %- to %-inch greenish-gray to
greenish-white platy crinkly discontinuous laminae of
[0 4 8510 YOO PP SRR e 25
Siltstone, moderate reddish-brown; as above; forms ledge........ 0.25
Siltstone, moderate reddish-brown, weakly indurated; as
above; greenish-gray at base: exXPOSed ... 1.75

1X.
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Section measured in NE% sec. 22, T. 15 N., R, 10 W., along creek, and

along road between secs. 14 and 15, continuing into NE% see. 14, and
ending in SE% sec. 11, T. 15 N,, R. 10 'W., southeastern Blaine County.

Doc CrEek SHALE (top not exposed; exposed thickness, 75.95 feet) Feet

Shale, red, silty; with some 1- to 2-inch greenigh-gray spots.... 2.0
Shale, red, platy; as above; with some thin calcite layers ........ 0.2
Shale, Ted, SIY o
Shale, red; as above; with thin calcite layers
Shale, red, silty
Shale, green, silty ; with 3-inc
Shale, red, silty
Shale, red, silty, platy, well-indurated
Shale, red, silty
Shale, green, silty
Shale, red, silty; speckled with 1. to 2-inch greenish-gray
SPOLE  +ocoemmeesemeerueemeseessosmenssa e TR SR 7.0
Dolomite, light gray, fine-grained, well-indurated, massive........
Shale, red, silty, dolomitic, well-indurated, blocky ...
Shale, red; as above; more indurated ...
Shale, red. silty
Shale, green, silty ..
Shale, red, silty, dolomitic; mottled tan to greenish-gray

TR < (315 1 | L= TR U O SO SRS S SO R 1.0
Shale, green, dolomitic; mottled with moderate reddish-

DIOWIL SPOUS  cvureecuerseuemurcmeracmssrasmssessssioanassansnnss s o s 0.2
Shale, dark reddish-brown, mottled purplish-brown, dolo-

mitie, blocky ... 0.2
Shale, red, silty .
Shale, red, silty; with 1- to 2-inch greenish-gray spots .. .. 0.
Shale, Ted, SIILY oo e .. 0.5
Shale, greenish-gray and reddish-brown, silty .

Shale, red, silty .. 3.25

Shale, mottled greenish-gray and purplish-brown, blocky ....... 1.0

Shale, purplish-brown; blocky; with three 1-inch layers of
greenish-gray shale at top, in middle, and at base ... 1.0

Watonga Dolomite Bed:

Dolomite, light Dbluish-gray, fine-grained, dense, well-in-
durated, vuggy, wavy bedded; with dendrites and some
shale streaks; with - to 1-inch beds; forms resistant ledge.. 0.3

Dolomite, argillaceous, nodular; as aDOVe ... 0.2
Shale, purplish-brown, weakly indurated 0.2
Dolomite, argillaceous, ncdular; as ADOVE oo eecennnniees 0.2
Shale, purplish-brown; as above ... 0.1
Dolomite, light bluish-gray; mottled purplish-brown; Y-

£0 1-iDCH DEAS cermieeniecmsicierre s 0.25
Shale, light bluish-gray, dolomitie, silty ........... ... 05
Shale, purplish-brown, dolomitic, well-indurated ......ccooooeeeenns 0.5

Shale, moderate reddish-brown, silty, dolomitic, weil-indurated 1.7
Siltstone, moderate reddish-brown, argillaceous, vuggy, mas-
sive; with some %-inch greenish-gray SpOLS .......oooeree 1.5

Shale, light bluish--gray, dolomitic, thin-bedded, platy .......... 0.3
Dolomite, light bluish-gray, argillaceous, fine-grained; in
EWO DEAS e 0.25
Siltstone, light bluish-gray, dolomitic, thin-bedded, well-in-
QUEBEEA cervrecmemeeemrrememsseerereaceeserenssnssasmasss e s e se e mn s et st e 0.2
Dolomite, light bluish-gray, silty, wavy-bedded ; with inter-
bedded shale; Y- to Y4-inch DeAS ..o 0.2
Haskew Bed:
Siltstone, light brown; mottled with Y-inch greenish-gray
shale streaks; massive at top; thin-bedded at base; forms
FESISEANE 1EAZE «ovovvrveersememierereesmmrrmemsnes s e s 2.5
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Unnamed beds:

Shale, red; with occasional Y4-inch satin spar layers .............. 45
Siltstone, greenish-gray, argillaceous, dolomitie, blocky, well-
indurated; grading into gypsiferous shale at base .
Shale, red, silty, with %- to 1-inch greenish-gray spots
Shale, greenish-gray and reddish-brown, silty, blocky ..............
Shale, red, silty; with %- to l4-inch greenish-gray spots and

many Y%- to 1-inch satin spar veins and 1ayers ......ccccceen. 4.6
Shale, green, gypsiferous, silty, well-indurated; with much
SHEIN SPIIT e e e e 0.3

Shale, red, silty; mottled with many 1 mm greenish-gray
spots; with many 1- to 2-inch satin spar layers; partly
[0} 3 - PR . 2

Gypsum, mottled pinkish-white and greenish-gray; with
some interbedded shale; forms resistant ledge .....................

Shale, red, silty; with some Y -inch satin spar seams ................

Shale, purplish-brown; with greenish-gray gypsiferous shale
SEPEAKS e st

Shale, red, silty; with many thin satin spar layers

o0

Shale, greenish-gray and reddish-brown, gypsiferous, nodular...
Shale, red, silty; with %- to 1-inch satin spar layers ........

puivo o o

ot

Shale, greenish-gray, gypsiferous, well-indurated
Shale, red, silty ...
Shale, greenish-gray; as above .........
Shagle, red, silty; with much satin spar
Shale, greenish-gray and reddish-brown, gypsiferous, wavy
bedded ; with many %4- to 1-inch satin spar layers
Shale, red, silty, wavy bedded ; with much satin spar ..............
Shale, greenish-gray, gypsiferous, well-indurated, wavy bed-
ded; with much satin spar ...........
Shale, red, silty; with much satin SPar .........cccovrvceenncienseneneen
Shale, greenish-gray, gypsiferous, well-indurated
Shale, red; as above ... . 1.8
Shale, moderate reddish-brown, mottled greenish-gray, weak-
Iy indurated. gypsiferous. sSiHY e 0.5
Siltstone, moderate reddish-brown, mottled greenish-gray,
ATZIIIACCOUS oot e et e e s b sn b s e 0.5

ooooRDWK

oo ot ok >»

e

(=N ]

Braixe ForMaTION (total thickness, 90.9 feet) .
Shimer Gypsum Member: Feet

Gypsum, white, coarsely crystalline, wavy bedded; interbed-
ded at top with reddish-brown shale ..... 2.0
Gypsum. white, mottled pinkish-white and greenish-white,
coarsely crystalline, laminated, wavy bedded ; forms ledge.... 4.5
Siltstone, gray, mottled reddish-brown, argillaceous, wavy
bedded, well-indurated; grading upward into gypsum .......... 0.25

Altona Dolomite Bed:

Shale, greenish-gray, dolomitic, finely laminated, even-
bedded, platy, well-indurated; with some gypsum ............... 1.0
Dolomite, light-gray to yellowish-gray, fine-grained, dense,
odlitic; with many Permophorus resembling a coquina;
- to 1-inch beds; forms massive ledge. Symmetrical ripple
marks strike west

............. 0.75
Unnamed Ueds:
Shale, green, SIILY ..o e rann 0.75
Shale, Ted, SIlLY .ot sect e 1.2
Shale, green, siltly 0.2
Shale, green, dolomitic. lenticular, well-indurated ................ 0.2

Shale, red, silty; with some 1- to 2-inch greenish-gray streaks
and spots 1
Shale, green, silty .. O
Shale, red, silty ..o 5
0.

Shale, green, silty; with some lenticular reddish-brown shale....

FLOWERPOT SHALE

Shale, red, silty
Nescatunga Gypsum Member:

Gypsum, white, mottled reddish-brown, coarsely crystalline..

Gypsum, white, mottled greenish-gray, finely granular, wavy

bedded; weathering white like weathered anhydrite .......

Gypsum, white, mottled reddish-brown and greenish-gray,
coarse-crystalline, wavy bedded .................c.

201

Feet

....15.75

.10

Magpie Dolomite Bed:
Shale, greenish-gray, dolomitic, platy, well-indurated; %4- to
14-inch DeAS oo

Dolomite, light-gray to yellowish-gray, fine-grained, dense,

oblitic; Y- to Y-inch beds at top; 2- to 3-inch beds at
base, with some Permophorus and green streaks resemb-

ling malachite in lower portion; forms massive ledge ........

Unnamed beds:
Shale, green, silty
Shale, red, Silty ...

Shale, green, gypsiferous; with some %- to 2-inch satin spar
layers

Shale, red, silty ......

Shale, green; as above

Shale, red, Silty ..o, .

Shale, green; as above; with many %- to 1-inc
brown spots

Shale, red, silty; with some "1- to 2-inch greenish-gray spots....
Shale, green, gypsiferous, silty; with some satin spar ..............

Shale, red, silty; partly covered

Kingfisher Creek Gypsum Bed:
Gypsum, white, mottled greenish-gray, finely granular, well-
indurated ; forms ledge

Gypsum, greenish-white, finely granular, well-indurated,
crinkly bedded, mottled with moderate reddish-brown
streaks; forms ledge

Gypsum, greenish-gray, argillaceous, dolomitic, finely crystal-
line, wavy bedded; with 1- to 2-inch bands; forms ledge
Unnamed beds:
Shale, green, silty ..... .

Shale, moderate reddish-brown, silty ; with some %-inch satin

spar layers and many %- to 1-inch greenish-gray spots .........
Shale, mottled greenish-gray and reddish-brown, silty, blocky....

Shale, green, gypsiferous, well-indurated; forms ledge
Shale, red, silty

Shale, green; as above; with much white nodular gypsum
Shale, red, silty

Gypsum, white, nodular .....

Shale, red, silty; becoming greenish-gray; with gypsum

nodules at base
Medicine Lodge Gypsum Member:

Gypsum, pinkish-white, mottled greenish-white, coarsely

crystalline, selenitic; forms ledge
Cedar Springs Dolomite Bed:

Dolomite, pinkish-gray, fine-grained, wavy bedded, dense,
nodular ; grading upward into gypsum,; with green stains
of a mineral resembling malachite

Frowgrpor SHaALE (exposed thickness, 71.2 feet)

Shale, dark reddish-brown to purplish-brown, argillaceous,

blocky; with greenish-gray shale at top

3.0

Gypsum, white, mottled greenish-gray, argillaceous, wavy
bedded, well-indurated; forms ledge

Shale, red, silty; with some greenish-gray spots and streaks...

. 025

.15
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DPOG (CREEK SHALE

Feet
Shale, green, silty, gypsiferous, with soine reddish-brown
SHALE oot eee ettt e et et et s b e e r e a s rase e e sasesaaasaeaaen 0.25
Shale, green, gypsiferous, silty, wavy bedded, well-indurated ;
Ls- to 1-inch beds; £Orms 1edZe ....ooeecerrermreerermimssnreseanesesnasses 0.3
Shale, greenish-gray, mottled reddish-brown, gypsiferous;
forms ledge .. . 02

Shale, red, silty;
Shale, green, gypsiferous; with some reddish-brown shale.......
Shale, red, silty: with much satin spar in middle 4,75
Shale, green, gypsiferous, well-indurated ...
Shale, red, silty; with some Y-inch greenish-gray spots and
white nodular gypsum, and with much paper-thin satin spar..10.0

Shale, green, gypsiferous. silty; well-indurated near base........ 1.0
Shale, red, silty; dolomitic near top ... 4.5
Gypsum, white, nodular, wavy bedded; forms small ledge ........ 0.25
Shale, red, SIItY .ot 1.5
Shale, green, gypsiferous; well-indurated in upper part .04
Shale, red, Silty ..cccoorvriniiiininanns - .. 4.0
Gypsum, pinkish-white, nodular . .. 0.25
Shale, red, SIIty ovoveei 2.0
Gypsum, white to pinkish-white, nodular

selenitic shale 0.5
Shale, red, silty . .. 1.25
Gypsum; as above . .. 01
Shale, red, silty . 0.75
Siltstone, greenish-gray. argillaceous, wea . 0.2

Shale, Ted, SIIET .o rreree e rene e ras e enan . 0.25
Gypsum, white to orange-white. nodular
Shale, red. silty. dolomitic, blocky, well-indurated; with

some Y-ineh greenish-gray SpPots ..ceiiieescese e 3.0
Shale, mottled reddish-brown and greenish-gray, silty . . 095
Shale, red, SIItF e e . 275
Gypsum, white, nodular, mottled pink .01
Shale. red. silty ..o . 0.5
GYpPSUM ;T A8 NADOVE oo — ... 0.2
Shale, red, silty; with thin gypsiferous band in middle .......... 2.0
Grypsum, white: mottled greenish-gray and moderate reddish-

DEOWIL e ... 0.2
Shale, red, silty . 3.25

Gypsum, white, mottled reddish-brown, nodular .............. 0.3

Shale, red, Sty .eevrrieiieiirenene 2.0
Shale, greenish-gray, silty; with ¥ 0.25
Shale, red, SiltY .ccoervrvvvreriiececreeente e 4.25

Gypsum, pinkish-white, nodular . 0.1
(This place marks the base of the upper portion of the
Flowerpot Shale, below which there is little to no gypsum)

Shale, red, silty ... 0.75
Siltstone, greenish-gray, argillaceous, platy; with a few

to 1-inch white gypsum nodules and selenite ......cocevmieneee. 0.6
Shale, red, silty, well-indurated ....... 3.0

Siltstone, mottled greenish-gray and reddish-brown, argil-m
laceous, cross-bedded ... .
Shale, red, silty; exposed

X. Section measured along State Highway 88 beginning at top in SWX4
sec. 24, T, 16 N., R. 11 W, continuing east into SW3¥ sec. 19, T. 16 N,,
R. 10 W., NE% sec. 30, SW¥% sec. 20, ending in NEY SE% sec. 20, T. 16
No R. 10 W.

Dog CReex SHALE (top not exposed; exposed thickness, 71.5 feet) Feet

Shale, red, silty : with %- to Ys-inch greenish-gray spots ............ 4.0
Shale, red, silty, PIALY .o 0.5

DOG CREEK SIIALE

Shale, red, silty ; with many %- to Y-inch greenish-gray spots
and veins ....... .

Shale, green, well-indurated; Silty near tOp ......ooiieiriccenns

Shale, red; as above

Shale, green, SiltF oo

Shale, red; as above ..

Shale, green, dolomitic, well-indurated

Shale, red; as above ............

Shale, green, dolomitic, well-indurated

Shale, red, dolomitie, well-indurated .......

Dolomite, light-gray, argillaceous, dense, well-indurated, fine-
grained, massive, blocky; forms blocks

Shale, red, silty

Dolomite, moderate reddish-brown, mottled greenish-gray,
argillaceous, fine-grained, dense, well-indurated; Y- to 2-
inch beds; forms ledge ...........

Shale, green and red, silty

Shale, green, dolomitic ..............

Shale, dark reddish-brown, platy

Shale, greenish-gray, dolomitic

Shale, dark reddish-brown, mottled greenish-gray, silty ...

Shale, greenish-gray; with a few %-inch layers of dolomi

Watonga Dolomite Bed: (type section)

Dolomite, light bluish-gray, fine-grained, dense, compact,
argillaceous, well-indurated, platy; %- to 1l-inch beds;
forms prominent ledge ...

Shale, light bluish-gray, dolomitic, blocky

Shale; as above; with many %4- to %-inch dolomite beds;
orange AN AL O oo e

Siltstone, light bluish-gray to greenish-gray, dolomitic, ar-
gillaceous

Shale, light bluish-gray, argillaceous, platy ...

Dolomite, light bluish-gray ; as above; with %- to % vugs..

Shale, light bluish-gray, mottled dark reddish-brown, platy......

Dolomite, light bluish-gray; as above .......iiinniiceees

Shale, greenish-gray, mottled reddish-brown, dolomitic, silty,
platy ...

Shale, greenish-gray, gypsiferous, and interbedded thin dolo-
mite; with some satin spar in middle ...

l/nnamed beds:

Shale, greenish-gray, mottled reddish-brown, gypsiferous;
with many Y%-inch reddish-brown gypsum nodules and some
satin spar; silty near base ...

Haskew Bed:

Siltstone, light brown, gypsiferous, massive, well-indurated;
with many %-inch reddish-brown gypsum nodules and satin
spar layers; forms prominent l1edge .....coiiicinniinienincnes

Unnamed beds:

Shale, red, silty, well-indurated; with many %- to %-inch
SALIN SPAT SEAINS ..oovevenreciiirnecieirire e ebens v ssaa st s er et anenes

Siltstone, greenish-gray, gypsiferous, argillaceous, well-in-
Lo R0 1 =Y O OO S

Siltstone, reddish-brown, gypsiferous, argillaceous, well-in-
durated ... teererernre e seranee

Siltstone, greenish-gray; as above ......

Shale, red, silty, with some 1-inch satin spar layers ...............

Shale, alternating greenish-gray and reddish-brown; with
many %- to Y%-inch satin spar layers

Shale, red, silty; with 14~ to 1-inch greenish-gray spots ............

Shale, green, platy .......

Satin spar, pinkish-white, crinkly bedded

Shale, green, SIItY .coiviicciienes
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BLAINE FORMATION

Feet
Shale, Fed, SIILY ..ottt st sar e emersensansaeas 0.7
Shale, greenish-gray, gypsiferous, well-indurated, crinkly
bedded; with 1/16- to Y%-inch beds and many %- to 1l-inch
satin spar beds ....ccocecveeecnn. 1.6
Shale, red, silty ; with %- to l-inch greenish-gray shale spots.... 1.5
Shale, greenish-gray, gypsiferous; as above ... ... 0.25
Satin spar; as above ... .. 0.2
Shale, red; as above ................... .. 075
Shale, greenish-gray, silty, DIOCKY ..occooimniiiiniree .. 0.2
Shale, red; a8 BDOVE ..o e e .. 0.6
Shale, greenish-gray; as above .................. .02
Shale, red; AS ADOVE ..o en e 0.75
Shale, greenish-gray, gypsiferous; with many thin satin spar
B =) T OO OISR PPN 0.6
Shale, moderate reddish-brown, argillaceous, silty, blocky ....... 0.9
Satin spar; as above ...t . 0.4
Shale, moderate reddish-brown, silty, gypsiferous ..........ccee 0.8
Shale, greenish-gray. mottled reddish-brown, gypsiferous,
crinkly bedded, weakly to well-indurated; with many %-
to 1-inch Satin SPar 1aYers ... e 6.0
Braing ForyaTION (type section) (total thickness, 93.75 feet)
Shimer Gypsum Member:
Gypsum, white, fine- to coarse-crystalline, massive, porous;
with a I1-foot bed of dense white weathered alabaster-like
portion in middle; forms a prominent white ledge, covered
with coarse selenite ... 12.0

Altona Dolomite Bed: (lype section)

Dolomite, light-gray to yellowish-gray, dense, porous, fossili-
ferous, well-indurated, oilitic: with %-mm oolites; %- to
1-inch beds; with the dense portions more to the top and
bottom and oélitiec portion in middle; grading upward into
gypsum

Unnamed beds:

Shale, green, SiltY ... e 1.1
Shale, red, silty; with some greenish-gray shale streaks and

some 14- to 2-inch satin spar veins and layers ... 13.0
Shale, green, silty, well-indurated ... 1.75
Shale, red, well-indurated ; with some J-inch satin spar layers.. 4.0
Shale, greenish-gray, gypsiferous, well-indurated, silty .......... 0.6

Shale, red, silty; with some 2- to 3-inch greenish-gray spots
and many Ya-inch satin spar veins ...
Shale, green, mofttled reddish-brown, silty .
Shale, Ted, SIILY .o e
Shale, green, silty, gypsiferous; with much satin spar
Shale, red, SiltY oot
Shale, greenish-gray, gypsiferous; with interbedded reddlsh-

brown Shale Deds ..ot st ns oo 1.7
Shale, greenish-gray, silty; with Y-inch satin spar layers ... 0.8
Shale, red, SIIEY .ot s 0.25
Shale, greenish-gray, gypsiferous, wavy bedded; well-in-

durated in places; with some satin Spar ... 1.0
Shale, reddish-brown, gypsiferous; with some greenish-gray

layers; with basal 1 inch well-indurated in places ............ 0.3

Nescatunga Gypsum Member:

Gypsum, white, finely crystalline, laminated to banded,
dense; mottled greenish-gray at top; forms ledge ................. 2.0
Alnbnster, light-gray, fibrous, compact, finely crystalline;

forms bright-white resistant ledge .........cccoovmriiieiininnennins 1.25
Gypsum, mottled gray; as above ... 3.0
Gypsum, mottled pinkish-white; as above 1.0
Gypsum, mottled gray; as above ... 2.5

FLOWERPOT SHALE 205
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Magpie Dolomite Bed: (type section)

Dolomite, light-gray to yellowish-gray, fine-grained, dense,
fossiliferous, odlitic; with % mm oflites; with dense por-
tion more toward basal 3 inches, which also contains
greenish-colored stains of a mineral-like malachite; upper
portions more oblitic; grading into gypsum; upper surface
with ripple marks that strike N 55° W ; forms prominent

Y - YU O S P PSRN 1.5
Unnamed beds:

Shale, greenish-gray, silty, platy .. .. 02

Shale, red, silty; with many 1/16 to 1A-mch greemsh-gray
SDOLS et e ettt e et b e e e stae st aeb et e naresnne s nearans 6.0

Shale, alternating greenish-gray and reddish-brown, silty ........ 0.75

Shale, red; as above; with some 1-inch gypsum nodules and
many %- to 1-inch satin spar veins and layers ... 3.5

Shale, alternating green and red, silty .............. 0.5

Shale, red, SIltY ..o 1.0

Shale, alternating green and red, silty . 0.25

Shale, red, Silty ...ccoooiiiieereeeeeee e, 2.0

Shale, green, silty; with much gypsum ... 0.3

Kingfisher Oreek Gypsum Bed: (type section)

Gypsum, white to greenish-gray, argillaceous, well-indurated ;
becoming more argillaceous near base; forms prominent
s P SOOI 2.0

Unnamed beds:

Shale, greenish-gray, gypsiferous, well-indurated, silty ........... 0.3

Shale, red, silty; with some selenite veins ... 6.0

Shale, green, Silty .....ooocoiiiiirieniiiererenenes 0.3

Shale, red, silty ... 0.25

Shale, green, SiltY ..o et 0.25

Shale, red, silty 0.25

Shale, green and mottled reddish-brown, Silty ........ccomiiiienene 0.2

Shale, red, silty 3.0

Shale, green, silty; with some Y4-inch yellowish-green gyp-
sum nodules ...
Shale, red, silty .
Shale, alternating reddish-brown and greenish-gray; with
1-inch yellowish-green gypsum nodules and %-inch layers
of satin spar
Shale, red, silty

Medicine Lodge Gypsum Member:

Gypswuin, white, mottled pale-pink, fine- to cnarse-crystalline,
porous ; forms resistant ledge covered with selenite crystals.. 4.0

Cedar Springs Dolomite Bed:

Dolomite, olive to reddish-brown, porous, finely crystalline,
well-mdurated weathering reddish-brown; grading up-
ward into ZIPSUIN ...cooveccecceeeeermrraneeceeanseememreseaens 0.2

‘LowERpoT SHALE (exposed thickness, 107 feet)

Shale, red, silty; with upper several inches greenish-gray;
and with many - to 2-inch veins and spots of greenish-

ErAY SHALE oot e s 4.25
Shale, dark reddish-brown, argillaceous, flaky; with several
1-inch greenish-gray gypsiferous shale bands ......ccoooevereeee. 1.5

Dolomite, greenish-gray, gypsiferous, crinkly bedded; forms

resistant ledge
Shale, red ; with much %- to Y-inch satin spar ...
Gypsum and shale, greenish-gray, thin-bedded, crinkly bed-

ded, well-indurated; forms resistant ledge .......ccccerieiveirienncss 0.25
Shale, red; as above ............... 5.0
Gypsum and shale, greenish-gray; as above; forms ledge ........ 0.9
Shale, red. silty; with much nodular gypsum ..o 7.0
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FLOWERPOT SITALE

Feel

Shale, greenish-gray, gypsiferous, Silty ... 0.6

Shale, red, silty .....ccccveennee 4.0
Shale, mottled greenish-gray and reddish-brown, dolomitic,

SIIEY v etertereraeeeeereneeaeerna senesearenan e rans 0.3

Shale, red, silty; with satin spar ... . . 20

Shale, green, gypsiferous; with white gypsum concretions;
forms ledge
Shale, red: as above ...
Shale, green; as above
Shuale, red, dolomitic; as above
Shale, green ; as above; with gray-blue concretionary gypsum.... 0.2
Shale, red; as above
Shale, green; as above; with 3-inch reddish-brown dolomitic
shale, with mud cracks in upper part and concretionary
gypsum in lower part ...
Shale, moderate reddish-brown, silty; with satin spar
Shale, red, dolomitic, dense, well-indurated, blocky .....
Shale, moderate reddish-brown ; as above
Gypsum, white, nodular, well-indurated; forms ledge

Shale, green, dolomitic, dense, well-indurated ; forms ledge ........ 0.2

Shale, red, dolomitic, well-indurated ; forms resistant ledge ...... 3.5

Gypsum, greenish-gray, well-indurated; concretionary in
gypsiferous green shale; forms ledge 1.0

(Gypsum is primarily absent from the sequence below, this
place marking the base of the upper portion of the Flower-
pot Shale.)

Shale, red, silty

Siltstone, greenish-gray, mottled moderate reddish-brown,
argillaceous, flaKY ..o 0.6

Shale, moderate reddish-brown, silty ........ ... 3.5

Siltstone, moderate reddish-brown, mottled greenish-gray,
cross-bedded ; Y-inch Dbeds; with dip of 23° in N 30° E

direction on Cross-DedS .o e 1.0
Siltstone, greenish-gray, mottled moderate reddish-brown,

cross-bedded : same as bed above . 0.5
Shale, red, silty .......... . eevveereesnteenanenens 2.5
Shale, mottled greenish-gray and reddish-brown, silty, thin-

bedded ; with some nodular gypsum .. 0.7
Shale, red, silty. partly covereqd ..........eoinernernaneneeee 9.0
(section extrapolated to SE% sec. 20, T. 16 N,, R. 10 W.)
Shale, mottled greenish-gray and reddish-brown, silty ............. 2.0

Shale, mottled greenish-gray and reddish-brown, dolomitic,
well-indurated, blocky; lenticular beds - to 3-inches
thick ; forms resistant ledge ......occoevenernen. 1

Shale, red, Silty ..ccoovecvveiiirieccrieeccee s .. 30

0.

Shale, green, silty; mottled with some moderate reddish-
brown spots ..........ceeeee. .
Shale, red, silty; with some Y%-inch greenish-gray spots and
a 2-inch well-indurated dolomitic layer 2 feet above base ........
Shale, green, dolomitic, thin-bedded, well-indurated ....................
Shale, red, silty; with 2-inch greenish-gray streak in middle....
Shale, mottled greenish-gray and reddish-brown, silty, blocky....
Shale, red, silty treeeesreresreerereaterernaes .
Qjltstone. greenish-gray, mottled mnderate reddish-brown,
cross-bedded ; with 14° dip in N 75° W direction; same as
2nd light band of section NIV e 1
Shale, red, Silty ..cocerrcrieneiireenns 0.
Gypsum, white, mottled pinkish-white, nodular, flattened ........ 0
Shale, red, silty ; mottled with some Y-inch greenish-gray spots 5.
Siltstone. greenish-gray, argillaceous, weakly indurated .. .. 0.
Shale, red, silty, covered: base not exposed .........ocomrioennnee

>
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XI. Section measured along State Mighway 8, near Bucher Siding, be-
ginning at top in NW¥% sec. 83, T. 17 N,, R. 11 W, continuing into NE% sec.
83, NW4% sec. 34, NE¥ sec, 34, and ending in NE sec. 27, for measure-
ments of the Dog Creek, Blaine, and upper part of Flowerpot Formations.
For Chickasha and lower parts of the Flowerpot, the section is continued in
NW% sec, 26, NE% sec. 24, and NEY4 sec. 18, T. 17 N,, R. 10 W, with the
portion below the Chickasha 'Tongue not measured, but thickness com-
puted from differences in elevation.

Dos CreEx SHALE (top not exposed; exposed thickness, 73 feet) Feet
Shale, dark reddish-brown, silty . 6.25
Shale, moderate reddish-brown, silty; with some greenish-

Eray layers ....ccocecmmeceminnneees . 2.0
Shale, greenish-gray, blocky 0.25
Shale, dark reddish-brown, silty, well-indurated; with 6-inch

greenish-gray layer 2 feet above base . 7.0
Siltstone, greenish-gray, mottled moderate reddish-brown,

argillaceous, blocky, weakly indurated ... 1.75
Shale, dark reddish-brown, silty 3.0
Dolomite, mottled gray and reddish-brown, argillaceous,

blocky, well-indurated; weathering light 8ray ... 0.1
Shale, dark reddish-brown, silty 5.5

Siltstone, greenish-gray, argillaceous, blocky; with a thin
reddish-brown shale streak near middle and several thin

dolomite beds near base ........c......... . 2.0
Shale, dark reddish-brown, silty 3.5
Shale, greenish-gray, flaky ... 0.25
Shale, dark reddish-brown, silty 0.2
Shale, greenish-gray, argillaceous, blocky . 0.25
Shale, red, SIlEY .ot 5.25
Shale, green, dolomitic, well-indurated . 0.5
Shale, red, silty; with 1-inch greenish-gray dolomitic layer

1 foot up from base eeetereateresseeeesceenisenenartenanraenatran 4.0
Shale, mottled greenish-gray and reddish-brown, dolomitic,

blocky, well-indurated ... 1.25
Shale, red, silty 2.0

Watonge Dolomite Bed:

Dolomite, light bluish-gray, argillaceous, fine-grained, dense,
compact, blocky, well-indurated; with %- to 2-inch beds;
weathering into light bluish-gray massive blocks forming
a prominent ledge -..oooveinn. 0.75

Shale, light bluish-gray, dolomitic, argillaceous, blocky, well-
INAUTALEA ..o ece e smean e eesesnes 0.25

Shale, moderate reddish-brown, dolomitic, argillaceous,
DIOCKY  eeeeeierieenmeeeceeieeneree s s s sree e s e e s s e e e m e st e s nn s e s e sr et aen 0.5

Shale, light bluish-gray; as above ......oiiiieiinncene ... 0.25

Dolomite, light bluish-gray ; as above; with .- to 3-inch beds.... 0.8
Shale, light bluish-gray, mottled moderate reddish-brown
P 153 1) 1331 8 C oSO URUTUPORPP
Dolomite, light bluish-gray, argillaceous, dense,
durated; three layers alternating with two shale layers;
Yoo £0 1-I0CH DEAS oot saeens s 11
Haskew Bed:
Siltstone, light-brown, mottled greenish-gray, gypsiferous,

argillaceous ; with c¢rinkly bedded upper contact .................. 4.5
Unnamced beds:
Shale, red, Silty, PlALY ..o 1.5
Shale, red, silty, crinkly bedded; with some greenish-gray
layers and much satin SPAT ..o 15.0

BrLaine ForMmaTiON (total thickness, 99.25 feet)
Shimer Gypsum Member:
Gypsum, white, fine- to coarse-crystalline, porous, massive,
leached ; forms massive ledge covered with coarse selenite
CTYSEALS oottt et e 14.0



BLAINE FORMATION

Feet
Altona Dolomite Bed: . .
Dolomite, light-gray to yellowish-gray, fine-grained; with
% mm odlites, %-1 inch beds; with Permophorus, denser
portion near base; odlitic portion above; forms massive
=Y = O OSSOSO OO 1.25
Unnamed beds: .
Shale, green, weakly indurated ... 0.25
Shale, red, Silty ..ccccoveviiirviiinns .. 2.0
Shale, green, silty .. 0.25
Shale, red .. R

Shale, green
Shale, red; with occasional greenish-gray shale streaks and
1-inch satin spar layers

Shale, green ..............

Shale, red, silty

Shale, green ..............

Shale, red; with a 1-foot greenish-gray and reddish-brpwn
light band 2 feet above base, and with many - to 1-inch
satin spar veins and layers ...

Shale, greenish-gray, gypsiferous, weakly indurated .

Shale, red -

Shale, greenish-gray, gypsiferous; with some well-indurated

SALIN SPAT oot ie et et e et sa e es s O.SV
Shale, red, well-indurated ......... 0.75
Shale, greenish-gray, gypsiferous ......... 0.3
Shale, red, mottled greenish-gray, blocky . .. 0.2
Satin spar, pinkish-white, crinkly bedded ....................... .. 0.2
Shale, red; with some satin SPAr ... S 1.5
Shale, greenish-gray, gypsiferous; with %- to ‘%-inch satin

SPAT JAFEIS  .ooiiiiiierieeieeiee e rite e srceeeeseanr st s e e s e e st 0.3

Shale, reddish-brown and greenish-gray; with gypsum nodules.. 0.75
Nescatunga Gupsum Mcember: .
Gypsum, white, medium- to finely granular, laminated to
coarsely banded, compact; forms ledge ..o e 4.0
Anhydrite, light-gray, compact, fibrous; interbedded_vnth
well-indurated gypsum ; weathers white; forms a resistant
ledge
Gypsum, white; as above ..
Magpie Dolomite Bed: .
Dolomite, light-gray to yellowish-gray, fine-grained, dense,
oblitic; with denser portion near base; %- to 6-inch beds;
with Permophorus, grading upward into gypsum; forms a

massive resistant 18dge .....ccooiiereeniiiinie ettt e 2.0
Unnamed beds: 0
Shale, green; with red shale seam near tOP .....cocoorininnenne 3

Shale, red; with some 1- to 6-inch greenish-gray shale layers
in basal 4 feet ..oooviviicrrrr s

Shale, green, flaky

Shale, red, silty ...

Shale, green, silty

Kingfisher Creek Gypsum Bed: .

Gypsum, white to greenish-gray, finely granular, laminated, .
wavy bedded, well-indurated ... 1.2
! . beds:

Unng;;t;li l;ereenish-gray, gypsiferous, wavy bedded, well-indurated 0.2
Shale, red, silty; with many %- to %-inch greenish-gray spots.. 5.0
Shale, Zreen, SIILY ..o aesaseeseresesseseesereosesrisseensesen . 1.0
Dolomite, greenish-gray, gypsiferous, crinkly bedded, well-

indurated; Y- to Y4-inch beds ... 0.25
Shale., red: with 3- to 4-inch layers and spots of greenish-

gray shale and many %- to 1-inch gypsum nodules and .

paper-thin selenite layers ... 6.75

FLOWERPOT SHALE 209

Medicine Lodge Gypsum Member: Feet
Gypsum, white, mottled moderate reddish-brown to pale-
pink, fine- to coarse-granular, porous, well-indurated;
TOrmS 1€AZE ..voeceee e eeeen 2.0 +
Cedar Springs Dolomite Bed:
Dolomite, reddish-brown, ferruginous, well-indurated; with
greenish-colored stains of a mineral resembling malachite .... 0.2

Frowerpor SHALE (total thickness, 465 feet)

Shale, red, silty, with thin greenish-gray seam at top; and

with %- to 1-inch veins of greenish-gray gypsiferous shale.... 6.5
Shale, green, silty, mottled moderate reddish-brown .. 0.25
Shale, purplish-brown, argillaceous, flaky .. 1.0
Shale, greenish-gray, gypsiferous, crinkly bedded, we

durated; with %- to Y-inch satin spar layers; forms ledge....0.9
Shale, moderate reddish-brown, silty; with many %- to

Yo-inch satin SPar 1aFers ... 2.0
Dolomite, greenish-gray, gypsiferous; with malachite? stains...0.25
Shale, moderate reddish-brown, gypsiferous; as above ......... 5.0
Shale, green; with some Y4-inch satin spar seams ... . 1.0
Shale, red, silty; with some %-inch satin spar layers . .. 05
Shale, green, silty, gypSiferons ..o, .. 02
Shale, red; as above; with some greenish-gray spots . .. 03
Shale, red, silty; with some %- to 1-inch tan silty veins . 4.0
Shale, green; a8 8DOVE ...ocococoooooieeceieiieeeeeeeeeeeeee e . 02
Shale, moderate reddish-brown, silty . .15
Shale, green; as above .......ccccovvevenenn... .. 0.2
Shale, moderate reddish-brown, silty .. 9.0
Gypsun, yellowish-green, nodular .............. .. 0.25
Shale, moderate reddish-bdown, silty 5.0
Shale, tan, dolomitic, argillaceous, dense, blocky,

durated . 0.3
Shale, red, silty 1.0

Siltstone, light greenish-gray, argillaceous, quartzose, mod-
erately to weakly indurated ; mottled with small moderate
reddish-brown spots; forms a prominent light-colored band.. 1.0

Shale, Ted, SIILT wveeeeererereeeeeeee et es e eeee s 5.0

Shale, red, greenish-gray and reddish-brown; with 1- to
2-inch beds of siltstone alternating with the shale

Shale, red, silty .

Gypsum, greenish-gray; - to 1-inch nodules ...............

Shale, red, silty; with some dolomitic streaks ......o..oon....

Shale, green, gypsiferous; with some pink nodular and lay-
ered satin spar

Shale, red, silty .....cccooeevenecnee.

Shale, green, gypsiferous; as above

Shale, red, silty; markedly without gypsum, whereas the red
shales above have secondary selenite. The top marks
base of gypsiferous upper portion of the Flowerpot Shale;
EXPOSEA oot 5.0

(section extrapolated to NW; sec. 26, T. 17 N., R. 10 W.)
Covered in part. Shale, red, silty with many thin light green-
ish-gray siltstone layers, and portions of the Chickasha con-
glomerate in the lower 80 feet ..o 97.0
Chickasha Tongue, marked Pfc, on map, at base of this unit:
Siltstone-mudstone conglomerate, moderate reddish-brown,
well-indurated ; with some light greenish-gray layers; with
interbedded shale, siltstone, and fine-grained sandstone;
upper portion cross-bedded; forms ledge .....ccooooveeoovvoeennnn. 15.0

Unnumbered Chickasha beds:

(section extrapolated to NE% sec. 24, T. 17 N., R. 10 Ww.)

Covered in part. Siltstone, shale, reddish-brown, argillaceous....14.0

Siltstone-mudstone conglomerate, moderate reddish-brown,
mottled greenish-gray, well-indurated; grading into sand-




FLOWERPOT SHALE

Feet
sized particles or smaller, in a siltstone matrix; cross-
bedded, lenticular-bedded; with interbedded cross-bedded
siltstone and fine-grained quartzose sandstone that is argil-
laceous and micaceous and weakly indurated ... 10.0

Siltstone, moderate reddish-brown, cross-bedded, lenticular;
with occasional greenish-gray streaks, grading into fine-
grained quartzose sandstone with subrounded to sub-
ANZUIAT EIRIDS oottt 15

Chickasha bed, Pfea on map:

Siltstone, light greenish-gray, quartzose, argillaceous, mica-
ceous, weakly indurated, cross-bedded; forming light-
colored streak in TEZION ... 1.25

Unnumbered Chickasha beds:

Shale, Ted, SILY ..o 6.25
Siltstone, greenish-gray and reddish-brown, argillaceous;
forms light-colored band; same as Sth band below top of

SeCtion NIV e v 3.0
Siltstone, greenish-gray, argillaceous, platy .
Shale, red, SIIEY ..oooeereee e e eece s e .
Siltstone, greenish-gray and reddish-brown, argillaceous, platy.. 1.0
Shale, red, silty; partly COVETEA ........cmmmmiimrcceciieecrsemenenicceas 5.25
Siltstone, greenish-gray, argillaceous, platy, weakly indurated.. 0.25
Siltstone, moderate to dark reddish-brown, argillaceous,

cross-bedded, well-indurated; with an occasional greenish-

LAY DA oo 4.75
Siltstone. greenish-gray, conglomeratic, platy, well-indurated.... 0.2
Shale, red, well-indurated; with occasional greenish-gray

| B ) =TSO PP PR PP PP TSI SISO
Siltstone-mudstone conglomerate, mottled reddish-brown and

greenish-gray; grading into sandstone composed of silt-

stone-mudstone particles; interbedded with siltstone, sand-

stone, nnd some shale as above: contains fossil bones of a

reptile, with ribs approximately 1 foot long and backbone

l-inch in diameter; approximately the same as the 9th

light-colored band down from the top of section XIV ... 1.0
Shale, green, silty .03
Shale, red, silty .. 1.0
Siltstone-mudstone conglomerate; as above; forms ledge ........ 0.8
Siltstone, light greenish-gray, platy, cross-bedded, lenticular... 0.6
Shale, red, silty, cross-bedded ........ccoeeen 5.25
Siltstone, greenish-gray, argillaceous, platy ... 0.75
Siltstone, moderate to dark reddish-brown, platy with oc-

casional greenish-gray Streaks ..., 13.5

Chickasha bed Pfc: on map:

Siltstone-mudstone conglomerate, reddish-brown and green-
ish-gray, cross-bedded, well-indurated; as above; with
interbedded siltstone

Unnumbered Chickasha beds:

Siltstone and shale, red. platy to blocky, argillaceous ............... 10.0
(section along road NE sec. 13, T. 17 N, R. 10 W.)
Siltstone, mottled moderate reddish-brown and greenish-
gray, cross-bedded, well-indurated ..
Siltstone, greenish-gray, cross-bedded, well-indurated
Shale, red, SIIEY oo
Siltstone, greenish-gray, cross-bedded, well-indurated
Shale, red, silty, well-indurated ...

Chickasha lLed Pfci on map, marking base of Chickasha:

Siltstone-mudstone conglomerate, greenish-gray, well-indurat-
ed, cross-bedded, lenticular; as above; mottled reddish-
brown in places; forms light-colored bench ... 4.5

DOG CREEK SHALE 211

Feet
Unnumbered Flowerpot beds:

Shale, red, Silty .ceeroecrvinenns 5.25
Siltstone, greenish-gray, platy, weakly indurated ............... 0.25
Shale, red, Silty .cccocerrrvcirnees 4.0
Siltstone, greenish-gray, cross-bedded 0.25
Shale, red, silty 3.5

Siltstone, greenish-gray, mottled moderate reddish-brown,
cross-bedded 0.6

Shale, red, silty ; with 6-inch greenish-gray siltstone in middle.. 2.5
Siltstone, greenish-gray, cross-bedded; forming prominent

light-colored band in region ... 4.0
Shale, red, silty 5.0
Siltstone, greenish-gray, cross-bedded, lenticular ... 2.0
Shale, red, silty; partly covered ........ 32.0
Siltstone, greenish-gray, platy, weakly indurated ..........cceoee 0.25
Shale, red, SIItY .cocceeeeremrrcrrsnirner e 2.0 +

(section not measured below this point, elevation 1,180 feet;
base exposed about 5 miles to the northeast at elevation
1,150 feet)

Shale, red, silty; with a few light greenish-gray siltstone
DEAS  oveeeeceieeeeeeeea e e e eeree e resesaeee e s eere s tn e e n s e s mene s e mapre e e e beans 120.0

Cepar Hirrs MEMBER oF HENNESSEY SHALE

Siltstone, light greenish-gray, argillaceous; mapped as Pchs

(31500 1Y « TS

1.0 +

XII. Section measured along Cat Creek Canyon in north-central part of
sec. 80, T, 17 N., R. 11 W., extending into SW4 sec. 19, T. 17 N, R. 11 W,
then Roman Nose Park in NE¥% sec 24, T. 17 N,, R, 12 W,, extending into
NWY4 sec. 19, T. 17 N., R. 11 W, for Dog Creek-Blaine portions, ending in
NW¥% sec. 16 and SW% sec 9, T, 17 N., R. 11 W., for Flowerpot portion.

Do CrEex SHALE (top not exposed; exposed thickness, 96.3 feet) Feet
Shale, red, silty, mottled greenish-gray 1.0
Shale, dark reddish-brown, silty; with greenish-gray streaks
at top and DOLLOIM ..o 0.5
Shale, red, Silty .ccceeccercreereenens 1.0

Dolomite, light-gray, fine-grained, dense, well-indurated;
Y- to 1-inch beds; forms 1€dZe ... 0.
Shale, green, Silty .....ccviiiiinnes 1
Shale, moderate reddish-brown, blocky, Silty ...coccciniinnnes 1.
0.

0

Shale, green, silty . .
Shale, Ted, SIItY .iocceoreeerieiiri e et st
Southard Dolomite Bed:
Dolomite, light-gray to yellowish-gray, fine-crystalline, com-
pact, silty; with small black specks; forms massive leldge.... 0.25
Unnamed beds:

Shale, green, SIltY ..o 0.25
Shale, red, silty; with greenish-gray spots 4.0
Shale, green, silty . 0.5
Shale, moderate reddish-brown, silty, blocky; with some
greenish-gray shale SPOS ..o 1.75

Shale, green, silty 1
Shale, moderate reddish-brown, silty ; becoming dark reddish-
brown at base .....riieiinnnnen. . 1
Shale, green, silty SRS 0.
Shale, red, silty: with 3-inch to 1-foot greenish-gray spots........ 10
Shale, green, silty; with many %- to 1-inch satin spar layers
and with white gypsum Bodules ........ccociivniiimmeneenieeeceenes 2.0
Shale, red, silty .
Shale, green, silty, platy; with some %- to %-inch satin spar
at top; becoming more indurated and dolomitic toward base.. 2.25




DOG CRELEK SIIALLE

Feet
Shale, red, silty; with many %- to 1l-inch satin spar layers
and with selenite veins ... 3.5
Shale, green, silty; with much satm spar and yellowish-
white NOAUIAT ZYDSUI .oooeirerirtecccrineccarceree e semesae e e s esarenes 0.75
Shale, moderate reddish-brown, silty; with satin spar and
nodular gypsum in middle and selenite toward base .............. 5.5

Shale, green, silty
Shale, red, silty; mottled with some gre

gl y" spots; B

with yellowish-white gypsum nodules in middle 3.5
Shale, green, silty . 0.2
Shale, red, SIlEY oo .. 0.2
Gypsum, yellowlsh -white and greenish-gray, nodular 0.2
Shale, moderate reddish-brown, mottled greenish-gray, silty;

with many gypsum nodules as abOVe .....cccvvievcierannene .. 2.0
Shale, green, silty .. 0.25
Shale, red, silty; with some 2- to 6-inch greenish-gray spots.... 3.0

Watonga Dolomite Bed:

Dolomite, light bluish-gray, fine-grained, dense, well-indurat-

ed, blocky; with some shale; forms ledge 0.2
Shale, purplish-brown, argillnceous, blocky X
Dolomite, light bluish-gray, platy; as above; % 1 inch beds.... 0.5
Shaie, red, silty
Shale, green, Silty ...
Shale, purplish-brown, blocky ...
Dolomite, light bluish-gray, thin-

interbedded shale; forms ledge

Dolomite, light bluish-gray, massive; as above .................. 0.25
Haskew Bed:
Siltstone, light-brown, mottled greenish-gray, argillaceous ........ 0.3
Siltstone, light-brown, gypsiferous, argillaceous, with some
thin greenish-black gypsum layers ..o 1.25
Shale, green, gypsiferous, well-indurated ; forms ledge . .. 0.75
Siltstone, green, argilliicCous i .. 0.2

Satin spar, greenish-gray ... .. 0.2
Shale, red, silty .... ; .
Siltstone, tan, gyps , well-indurated, argillaceous ..... .. 0.25
Siltstone, light-brown, gypsiferous, argillaceous, well-indura

ed; with much satin spar and nodular gypsum; forms ledge.. 3.6

Unnamed beds:

Shale, red. silty: with much satin spar
Siltstone, light-brown; as above .
Shale, green, silty, platy: with 1-inch satin spar seam near base 0 5
Shale, red, silty; with %- to 1-inch greenish-gray shale spots

and layers; with much satin SPAT v 2.6
Shale, green, silty, highly gypsiferous, crinkly bedded ................ 0.5
Satin spar, pinkish-white ... 5.0
Shale, green, gypsiferous; as abOVe ... 0.3

Shale, red, silty ; with much selenite and many satin spar veins 1.25
Shale, green: as above: with 2-inch satin spar at top 0.5
Shale, red, silty; with 3-inch satin spar seam at base .. .
Shale, green, silty; with some nodular ZYDPSUIM .....ccccccerorcvnnannes
Shale, red, silty; with some satin spar
Shale, green, silty, thin-bedded, highly gypsiferous
Shale, red, silty, mottled greenish-gray ............
Shale, green, silty, gypsiferous, crinkly bedded

Shale, red, silty; with 1-inch greenish-gray band in middle........ 1.2
Shale, greenish-black gypsiferous, well-indurated, crinkly

Fe L5 15 U= OO OO 0.5
Shale, red, silty; with much 2- to 3-inch satin spar ... 15

Shale, red. silty, highly gypsiferous, crinkly bedded; with
much satin spar; lower 6 inches greenish-black; with 6
inches of Telief .......occoriiimnin e 2.75

BLAINE FORMATION 213
Feet

Shale, red, silty, with much satin spar 2.0

Shale, green, gypsiferous, silty, crinkly bedded; with about
1 foot of relief; with much nodular gypsum and satin spar.... 1.0

Braine ForMATION (total thickness, 92.35 feet)
Shimer Gypsum Member:

Gypsum, white, fine- to coarse-crystalline, porous, massive;
with about 3-9 inches of gray anhydrite, 6 to 7 feet below
top; forms prominent ledge 12.0

Altona Dolomite Bed:

Dolomite, light-gray to yellowish-gray, fine-grained, dense,
odlitic; with Permophorus molds; with symmetrical ripple
marks that strike N 75° W ; forms massive ledge .....c.cooneenn 1.0

Unnamed Beds:

Shale, green, Silty ....ccccocoeeiiiiicerccieerereeer e 0.5

Shale, red, silty .. 2.0

Shale, green, silty 0.5

Shale, red, silty .cocoovevmriiiienene 10.5

Shale, green, SiltY ..oocoviveoeiecer et eernre s reaene 0.3

Shale, red; with greemsh -gray streaks and spots ... 4.5

Shale, green, silty; with some selenite veins and layer ........... 3.0

Shale, red, silty 5.0

Shale, green, silty 1.5

Shale, red, silty ; with much selenite and yellowish-white con-
cretionary gypsum in middle 2.25

Shale, green, gypsiferous, platy, well-indurated .........ccoomeceeceane 0.3

Shale, green, mottled with small brown spots, silty ......ccccoeeeee. 0.8

Shale, red, silty ... 0.75

Shale, green, gypsiferous, well-indurated 0.25

Shale, green, silty 0.2

Shale, red, selenitic; becoming greenish-gray at base, with
even-bedded lower contact ..............

Nescatunga Gypsum Member:

Gypsum, white, fine-crystalline, dense, compact, finely lami-
nated : mottled greenish-gray and moderate reddish-brown
at top, forms ledge .....cccoooeiiieeiiiiienn.

Anhydrite, light-gray, fibrous, compact, fine-crystalline;
forms massive resistant bright-white pitted ledge ................... 4.0

Gypsum, white, coarse-crystalline, selenitic, compact, massive.. 3.0

Magpie Dolomite Bed:
Dolomite, liht-gray to yellowish-gray, fine-grained, dense,
o0litic, well-indurated, porous, fossiliferous; forms massive

ledge .veeieneen.

Unnamed beds:

Shale, green, silty
Shale, red, silty; with some greenish-gray spots and vertieal
selenite veins

Shale, green, mottled moderate reddish-brown, silty ; selenitic
at base

Shale, green, silty; mottled with brown shale spots .........c.....

Shale, red, silty

Kingfisher Creel Gypsum Bed:
Gypsum, greenish-white, argillaceous, laminated, well-in-
durated, finely crystalline; forms ledge

Gypsum, pinkish-white, argillaceous, banded ; forms ledge .......

Shale, greenish-gray, silty

1.2

Gypsum, maroon, hematitic, platy, well-indurated, argillaceous 0025

Shale, red, silty

Gypsum, maroon; as above

Gypsum, greenish-white, mottled reddish-brown, well-in-

durated, fine-crystalline, selenitic; forms ledge .........ccoomeeenes

0.25
0.025
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Feet
Unnamed beds:
Shale, green, SIILY oot st s 0.2
Shale, red, silty; with some %-ioch seams of satin spar and
SELEIUILE  vuomrveveeereecenemseassesamrssseeaeaeseesasssnsasatama e re e e am s R e s e 2.0

Shale, green, with some satin spar and reddish-
Drown SHALE  coeieiieiiieeercceneeceeme s s ae s e 07
Shale, red, silty; with some %-inch layers of satin spa

Shale, green, silty 0.3
Shale, red, silty ... 4.0
Shale, green, silty: with dolomitic tan shale at base . 0.5
Shale, red, SilY .o S 1.5
Shale, green, silty 0.2
Shale, red, silty 1.5
Gypsum, reddish-brown, nodular; in red shale ............ . 01
Shale, red. silty ; mottled with Y%-iuch greenish-gray spots..... 0.25

Medicine Lodge Gypsum Mcmber:

Gypsum, white to pinkish-white, fine- to coarse-crystalline,
selenitic, massive; mottled greenish-white in lower 2 feet;
forms PINKiSh IEAEE ceiimireireiicc it 6.0

Cedar Springs Dolomite Bed:

Dolomite, mottled reddish-brown and greenish-gray, fine-
crystalline, porous, well-indurated; %- to Y%-inch beds;

grading upward into EFPSUIM .o 0.2
FrowEerpoT SHALE (exposed thickness, 138.2 feet)

Shale, red, silty; with upper part greenish-gray ... 3.5
Shale, purplish-brown, FIAKY ..o s 0.5
Shale, green, gypsiferoux, well-indurated,

with much satin spar; forms ledge ... 0.75
Shale. red, silty, well-indurated: with many %- to I-inch

satin spar veins and LAFers ... 2.5

Shale, green, gypsiferous; with 1-inch satin spar layers
Shale, red, silty ...... SO O
Shale, green, highly gypsiferous; forms ledge ...
Dolomite, greenish-gray, finely crystalline, dense, compact,
vuggy; with greenish-colored mineral resembling mala-
chite; forms ledge 0
Shale, red, silty; with many %- to 1-inch greenish-gray spots.... 4.0
Shale, green, gypsiferous; well-indurated ..........
Shale, red, SIILY .o
Shale, green, gypsiferous ...
Shale, red, silty; with some 1-inch greenish-gray spots and

many selenite layers and VEINS ..o 11.75
Shale, green, dolomitic, mottled reddish-brown ... .. 0.2
Shale, Ted, SIIEF oo 0.75
Gypsum, yellowish-green, nodular; with selenite in red shale.... 1.0
Shale, red, SIIEY oo e e 3.5
Shale, green, silty, gypsiferous; with nodular gypsum . 0.5
Shale, red, SilLY .o . 0.8
Siltstone, greenish-gray, argillaceous, akly indurated ... 0.25
Shale, red, silty . . 1.5
Gypsum, nodular; as above . 0.5
Shale, red, SIIEY .o 6.25
Gypsum, pinkish-white, podular, argillaceous .......eeciessenese 1.0
Shale, red, silty; marking top of non-gypsiferous part of the

Tlowerpot Shale: the section above being designated as the

upper part of the Flowerpot Shale 17.0
Shale, reddish-brown. dolomitic, well-indurated, blocKy ..cvcvevenne 0.25

Shale, moderate reddish-brown, silty ...... 3.0
Shale, greenish-gray, mottled moderate reddish-brown, silty.... 0.8
9.0

0

Shale, moderate reddish-brown, silty X
Sbale, greenish-gray and reddish-brown, Sty ..o 1.

12 W., south of road along creek, 1
ing in SE% sec. 6, T, 17 N,, R. 11 W,
Shale portion.

DOG CREEK SHALE

Shale, moderate reddish-brown, silty

215

Feet
1.5

Shale, greenish-gray, dolomitic, crinkly bedded, well-indurated.
Shale, moderate reddish-brown; with some mud cracks 1
foot above base

. 0.025

5.25

Siltstone, greenish-gray, argillaceous, dolomitic, cross-bedded ;
with 18° dip in N 40° W direction on cross-bedding; same
as 1st light band below top of Flowerpot Shale of measured
SECLION NIV eocoecreeeiieeeterieneeemsmrae e samsssneasar et s s saana e

Shale, red, silty .......

Siltstone, greenish-gray, argillaceous, dolomitic, thin-bedded,
cross-bedded ; mottled with 34- to 1-inch moderate reddish-
brown spots; with 20° dip in N 85° W direction on cross-
bedding; same as 2nd light band below top of Flowerpot
Shale of measured section XIV ...

Shale, red, silty eeeeesueeeseesomesstessreestasssasesasectesnesreiaeiabesaans

Siltstone, greenish-gray, mottled moderate reddish-brown,
dolomitic, flaky, thin-bedded, wavy bedded ...........cooerenes

Shale, red, silty; mottled with many 4-inch greenish-gray

[0 0] 7 R —
Siltstone, greenish-gray, flaky; as above ...
Shale, red, silty

Siltstone, greenish-gray, weakly indurated; with a vertical
vein of cross-bedded dolomitic siltstone in it; striking
N 85° W, with a dip of 22° on the cross-bedding in the
same direction as the strike of the vein

Shale, red, silty

Siltstone, mottled greenish-gray and reddish-brown, argil-
laceous, weakly indurated; forms a light band; same as
8rd light band below top of Flowerpot Shale of section XIV..

Shale, moderate reddish-brown, silty, blocky ; with greenish-
gray shale streaks and spots; with dark reddish-brown
shale in middle

Siltstone, greenish-gray, mottled moderate reddish-brown,
argillaceous, blocky, well-indurated

Shale, moderate reddish-brown, silty

Numbered Pfi on map:

Siltstone, greenish-gray, mottled moderate reddish-brown,
argillaceous, blocky, well-indurated; same as 4th light
band below top of Flowerpot Shale of section XIV ...cccceene

Unnumbered beds:

Shale, red, silty; exposed ..............

(Below this point, eastward, there are many cross-bedded,
well-indurated siltstones, siltstone-mudstone conglomerates,
dnd fine-grained sandstones of the Chickasha Tongue, not
measured.)

XIIL Section measured west of Hitchcock in SE% see. 11, T. 17
n Dog Creek and Blaine Formations, end-
in bluff north of road for Flowerpot

N, R.

Doe Creek SHALE (top not exposed; exposed thickness, 91.85 feet) Feet
Dolomite, light greenish-gray, fine-grained, silty, thin-bedded,

weakly indurated 1.0

Shale, red, silty 2.0

Shale, green, dolomitie, silty 1.5

Shale, red, silty 0.26

Southard Dolomite Bed:

Dolomite, light-gray to yellowish-gray, fine-grained, dense,
well-indurated, thin-bedded; weathering tan; forming

massive 18AZe ..verrerrrrernrreeeeren e . 03



BLAINE FORMATION

Unnamed beds:
Shale, green, Silty, FlAKY ..ot s snee e naees
Shale, red, silty, thin-bedded to blocky; mottled with green-
ish-gray shale spots and streaks; with some satin spar..........
Shale, red, silty; with some reddish-brown streaks
Shale, brown, argillaceous, blocky; with some greenish-
gray streaks; and with many %- to 1-inch satin spar layers..
Siltstone, greenish-gray; with some dolomitic nodules; and
many reddish-brown and greenish-gray satin spar layers.
Shale, red, silty, mottled greenish-gray, flaky ......coveieiees .
Shale, greenish-gray, silty, dolomitic, blocky, mottled tan ........
Shale, red, silty; with some greenish-gray spots and %-inch

satin spar layers at top and bottom . 4.25
Siltstone, greenish-gray, dolomitic, argillaceous; with some

wavy bedded ¥-inch seams of satin spar and reddish-

brown shale ......coiiceean 1.0
Shale, red, silty; with some V4-inch satin spar 1ayers ............. 4.25
Siltstone, greenish-gray, argillaceous, dolomitic; with some

satin spar and gypsum nodules 1.0
Shale, red, silty; with some greenish-gray shale and with

BYDSUM  NOAUIES  ..ooeccececrcrcecreaececseremssmsnanesesssrsssastncesesases 12.0
Shale, greenish-gray, dolomitic, blocky, well-indurated; with

Some SALID SPAT .ooceooieiicricen et e .. 1.0

Shale, red, silty; with some greenish-gray streaks
Watonga Dolomite Bed: .
Dolomite, light bluish-gray, fine-grained, dense, argillaceous,
well-indurated ; forms resistant ledge
Shale, red, SiltY oo -
Siltstone, greenish-gray; with some Y- to l-inch satin spar
JATOIS  veceereeeecencraerercemsimesumsern s st ems s ne e e saseasn s enas
Shale, purplish-brown, mottled reddish-brown, silty, argil-
laceous; tlaky.at top; blocky at base .
Dolomite, light bluish-gray, argillaceous, silty, fine-grained,
dense, vuggy: %- to 1l-inch beds: interbedded with light
bluish-gray shale; forming resistant escarpment ............
Unnamed beds: . .
Shale, light-brown, silty; with some light bluish-gray shale

0.25
0.25

.. 0.75

0.75

1.5

SEPEAKS  woeeeecceerctare e e
Siltstone, greenish-gray, gypsiferous, argillaceous, well-in-
durated ; with %- to 1-inch satin Spar S€ams ...

Shale, red, Silty ..o

Haskew Bed: .
Siltstone, light brown, gypsiferous, argillaceous, well-in-
durated ; with many %- to 2-inch satin spar layers; form-

ing resistant ledge

Unnamed beds:

Siltstone, greenish-gray, gypsiferous, argillaceous ...

Siltstone, reddish-brown, dolomitic; with some greenish-gray
shale seams and spots; and with much satin spar ...

Siltstone, greenish-gray; as above

Shale, red, silty, gypsiferous

Gypsum. pinkish-white, crinkly bedded; with satin spar ............

Shale, red, silty: with many greenish-gray shale layers and
MUCH SALIN SPIT ottt s

Shale, green, gypsiferous, silty, well-indurated ; forming ledge..

Shale, red., silty. crinkly bedded; with some green shale
layers and satin spar; with much satin spar in basal part....

BLaine ForMariON (totnl thickness, 07.8 feet)

Shimer Gupsum Member: .
Gypsum, white, fine- to conrse-crystalline, banded; mottled

oo
oMo

3.0

o
<«

2 oW
b
o Ot

=

BLAINE FORMATION

greenish-gray at top; with a more indurated 6-inch an-
hydrite-like layers near middle ; forming resistant ledge
Altona Dolomite Bed:

Dolomite, light-gray to yellowish-gray, fine-grained, dense,
o0litic, silty, fossiliferous, vuggy; forms massive ledge;
grading upward into gypsum ...

Unnamed beds:

Shale, green, silty

Shale, red, silty, gypsiferous

Shale, green, mottled reddish-brown, silty

Shale, red, silty; with some greenish-gray shale streaks;
with selenite, and with gypsum nodules; many %-inch
satin spar l1ayers ......ooeveennen.

Shale, green, silty; with some selenite

Shale, red, silty; with some greenish-gray shale spots

Shale, green, silty

Shale, red, silty; with some greenish-gray shale in middle ....

Shale, green, silty

Shale, red, silty

Shale, green, silty

Shale, red, silty; with many greenish-gray shale layers;
with much selenite and satin spar

Shale, green, gypsiferous, silty, well-indurated, selenitic;
with less-indurated middle portion; forming even-bedded
contact at base

Nescatunga Gypsum Member:

Gypsum, white, fine-crystalline, thinly laminated, dense,
compact; forms white ledge covered with coarse-crystalline
selenite

Anhydrite, light-gray, fine-crystalline, fibrous, compact, well-
{n((ilura_ted; interbedded with gypsum; forms bright-white
edge

Gypsum, white, fine- to coarse-crystalline, porous, selenitic

Magpie Dolomite Bed:

Dolomite, light-gray to yellowish-gray, fine-grained, dense,
o6litic, vuggy, fossiliferous; grading upward into gypsum ;
forms resistant ledge

Unnomed beds:

Shale, green, Silty ....cccooeoiniireinccneccnnnen. .

Shale, red, silty; with some greenish-gray shale streaks

Shale, green, silty, gypsiferous .....

Shale, red, silty ... .

Shale, green, gypsiferous

Shale, red, SIItY oveoevcecreecrrrreenreen

Kingfisher Creek Gypsum Bed:

Gypsum, greenish-white, mottled pinkish-white, argillaceous,
thin-bedded. crinkly bedded; forms small ledge ......ccccrvonnneen

Shale, greenish-gray, gypsiferous, mottled reddish-brown .

Gypsum, greenish-white; as above .......cccciiiieviecieecmernrcereeeeeees

Unnamed beds:

Shale, green, silty .....

Shale, red, silty ...

Shale, green, silty

Shale, green, gypsiferous, crinkly bedded, well-indurated

Shale, red, SIILY .o

Shale, green, silty, gypsiferous .....

Shale. red, Silty .ccceomvnivciininiiiicens

Shale, green, silty, weakly indurated .........oocrmvriviiiicraiicannne

Medicine Lodge Gupsum Member:

Gypsum, white, fine- to coarse-crystalline, crinkly bedded,

well-indurated, thin-bedded; mottled moderate reddish-

2.0

5.0

3.0
4.5




218 FLOWERPOT SHALE, DOG CREEK SHALE

brown to pale-pink; witfi middle part greenish-gray ; forms
massive ledge 5.5
Cedar Springs Dolomite Bed:

Dolomite, tan to greenish-gray, fine-crystalline; grading up-

ward into gypsum; occurring sporadically ... 0.05
FLowEeRrroT SHALE (exposed thickness, 54.25 feet)

Shale, dark reddish-brown, silty, blocky, selenitic; with some

gypsum nodules; with greenish-gray shale at top and

14-inch hematite band near base ....... 5.25
Shale, greenish-gray, gypsiferous, well-indurated; with much
satin spar; %- to Y%-inch beds; forming resistant ledge ........ 1.0

Shale, red, silty, gypsiferous; with many satin spar layers
and with some resistant ledge-forming greenish-gray shale

BB o223 o TR TOOR P RUPPPP SRS P 5.5
Dolomite, light-gray to tan, fine-grained, vuggy, well-in-

durated ; forming ledge 0.5
Shale, red, silty; with much satin spar .. . 5.5
Shale, green, silty, gypsiferous, well-indurated .............. .. 0.5
Shale, red, SiltY e .. 8.0
Shale, green, Silty ....occocveviiiiiicinnns . 05
Shale, red, silty; with some S&tin SPAT ...ocoirieiinreieneiins 5.0
Shale, red, silty; with two greenish-gray nodular bands of

gypsum at top and bottom ... . 0.75

Shale, red, silty ...ccccoviicinrinnn.
Gypsum, greenish-gray, nodular
Shale, moderate reddish-brown, silty; mottled with some 1-

to 3-inch greenish-gray spots and veins of shale; the top

of this unit marking the base of the upper part of the

FIowerpot SHAle .o 6.5
Shale, green, silty, selenitic; with some white gypsum nodules.. 0.5
Shale, Ted, SIILY oot e 4.0
Shale, greenish-gray, mottled reddish-brown, dolomitic; well-

indurated at top; forms light band ... 2.25
Shale, red, silty; exposed ... 3.0 +

XIV. The following composite section along Salt Creek Canyon and trib-
utaries to Salt Creek represents many detailedl measured sections begin-
ning in the upper part of the Dog Creek Shale at the top and ending in the
Cedar Hills Member as described in section 1. Starting in the SW4% sec.
27, T, 18 N., R. 12 W,, and proceeding downstream along the South Branch
of Salt Creek into the SE¥ sec. 27, Dog Creek Shale through the Blaine
Formation. For the upper part of the Flowerpot Shale, SE¥ sec. 23, T.
18 N, R. 12 W, north side of Salt Creek Canyon. For the middle portion
of the Flowerpot, NW4 to the SEY% sec. 18 and SW'4 see, 17, T. 18 X,
R. 11 W., just north and east of the Boeckman ranch, north of Salt Creek.
For the Chickasha Tongue portion, SE% sec. 21, T. 18 N, R, 11 W, The
lower portion of the Flowerpot Shale is then measured in a series of six
sections, proceeding downstream along a creek abont 22 miles north of

Salt Creek.

Doc Creek SuaLe (top not exposed; exposed thickness, 113.4 feet) Feet

Shale, red, well-indurated 2.0
Shale, green, mottled reddish-brown, dolomitic, well-indurated.. 0.4
Shale, moderate reddish-brown, mottled greenish-gray; with

2-inch purplish silty shale band 2 feet up from base ......... 4.5
Shale, green, mottled reddish-brown, dolomitic .....cccemnriennes 0.5
Shale, moderate reddish-brown, dolomitic 1.0
Shale. green, dolomitic, dense, flaky, well-indurated ................ 0.5

Shale, Lrown to tan, argillaceous, blocky, well-indurated;

DOG CREEK SHALE

mottled greenish-gray; with some 4-inch dolomite layers
and concretions

Dolomite, light-gray to greenish-gray, argillaceous, fine-
grained, dense, thin-bedded ................
Shale, red, well-indurated
Dolomite, greenish-gray, silty; as above; brown at base...........
Shale, red, weakly indurated
Shale, green, dolomitic ..........
Shale, red ; mottled green ......ccccceceeveecreenen.

Dolomite, greenish-gray, fine-grained, silty, gypsiferous, thin-
bedded : with some Y%-inch greenish-gray selenite layers;
and with brownish concretionary gypsum ...........ccoeecceieeenes

Shale, red; with much selenite .....cccoooveeeeeemeveoveencn.

Dolomite ; as above; with some red shale laminae

Shale, red; with some 2-inch greenish-gray bands and some
selenite ..o

Shale, greenish-gray, wavy bedded; with some selenite gypsum

Shale, brown, mottled greenish-gray, well-indurated, blocky......

Dolomite, greenish-gray; with red shale and selenite in mid-
dle and with greenish-gray shale at base ........ccccceeeeeceeeccrcreeenes

Shale, brown, argillaceous, blocky, well-indurated; mottled
greenish-gray; with red and green shale bands near base ....

Southard Dolomite Bed:

Dolomite, light-gray to yellowish-gray, fine-grained, compact,
dense, medium-bedded to finely laminated, silty; with
many small black specks; forms massive yellowish-gray
ledge ..ocoovirciiiies RO

Unnamed beds:

Shale, green ...........ccooveeieiorviveeinns

Shale, moderate reddish-brown, mottled greenish-gray, silty,
dolomitic, selenitic; with 9-inch red shale n middle ................

Shale, brown; with 4 or 5 greenish-gray shale seams 2 to 3

3.0
0.6
5.0

inches thick and with many %- to 1-inch satin spar layers....21.0

Shale, Ereen ..o

Shale, red .....ceverievene.

Shale, green, silty; with many %4- to l.-inch greenish-gray
and pink satin spar layers ...

Shale, red ..o

Shale, greenish-gray, gypsiferous, silty; with some Y%-inch
satin spar layers; with 6-inch red shale seam about 8
inches above base

Shalg, red; with many %- to Y4-inch satin spar layers and
velns

Shale, green

Shale, purplish-brown, argillaceous, blocky

Watonga Dolomite Bed:

Dolomite, light bluish-gray, fine-grained, dense, compact;
with lenticular vuggy layers; interbedded with light
bluish-gray to moderate reddish-brown dolomitic shale;
with - to 1-inch satin spar layers at base; forms prom-
INent 1edEe .o ereeveeeeacrereaeeseneren

Dolomite; as above; overlain by 1 foot of light-brown siltstone

Haskew Bed:

Siltstone, light-brown, argillaceous, highly gypsiferous, mas-
sive, well-indurated; with greenish-gray layers; with red-
dish-brown and greenish-gray shale spots and satin spar
layers; forms light-brown ledge

Unnamed beds:

Shale, red, silty, crinkly bedded, gypsiferous; with two 3-

to 6-inch greenish-gray shale layers; with many satin spar

4.5
2.0

TAYETS  coeeiciieiceie ettt e et e ettt ettt et e e e eeneeane eeaeeaeane 11.5



BLAINE FORMATION, FLOWERPOT SHALE

Feet
Gypsum, greenish-gray, argillaceous, compact, well-indurated,
AOLOTHILIC  wereeeereamemesemereeteeeseseiesetreeserceresa e e sanssronen sss e asmsasonarasssensases 0.75
Shale, red, wavy bedded; with two 4- to 6-inch green layers;
with much satin spar; with greenish-gray gypsiferous
SHALE AL DOSE ooeeeieeeeieeitieeeeeteeerteeseme e s s 9.5
BraiNe ForMaTION (total thickness, 91.75 feet)
Shimer Gypsum AMember:
Gypsum, white, fine- to coarse-crystalline, massive, porous
to dense: with crinkly upper surface; forms bright-white,
IDASSIVE LOAEEC ooieireenceiietieis e eans i em s e s st s 15.0

Altona Dolomitc Bed:

Dolomite, light-gray to yellow-gray, fine-grained; with %4 mm
oblites in upper portion and dense basal portion; with
Permophorus casts; grades upward into gypsum; forms
a gray to tan massive 1eAZe ..o

Unnamed beds:

T T 7= R R

Shale, red ; with some %-inch satin spar layers ...

Shale, green; with satin SPAT ..

Shale, red .ccmemrermmienn

Shale, green, gypsiferous ..........

Shale, red; with green shale streaks

Shale and impure gypsum, green and red, thin-bedded,
CrINKLY DEAAEA .eoveoiocrecmiirirrese e s

Nescatunga Gypsum Member:

Gypsum, white, finely crystalline, dense, compact, massive
to thinly banded ; mottled greenish-gray and pink at top ......

Anhydrite, light-gray, compact, fine-crystalline, fibrous, mas-
sive; weathering light-white and forming a resistant ledge

9.5

Gypsum, white to gray, thin-banded, fine-crystalline .............. 1.0
Magpic Dolomite Bed:

Dolomite, light-gray to yellowish-gray, fine-grained, well-
indurated, massive, fossiliferous; with %4 mm odlites in
upper portion and dense portion at base; grading into
gypsum above; forms gray to tan massive ledge ... 5

Unnamed beds:

Shale, red, with 6-inch green shale at [70) + JPCUPUO RSP RPRS 5.0

Shale, alternating red and green, partly covered ......cooennee 7.0
Kingfisher Creek Gypsum Bed:

Gypsum. greenish-gray, argillaceous, impure ; in several beds.... 1.5
Unnamed beds:

Shale, alternating red and green, partly covered ...o..occiemnenennen 13.0

Medicine Lodge Gypsum Member: (type locality for Ferguson Gypsum)

Gypsum, white, fine- to coarse-crystalline, massive; mottled
moderate reddish-brown tn pale-pink at top and greenish-
white at base; forms pinkish-gray ledge

Cedar Springs Dolomite Bed:

Dolomite, light-gray, fine-grained, dense; missing in many

DIACES  -oeemeceiiremmsensesrs s e oar s

FrowErRPOT SHALE (total thickness, 437 feet)

(section extrapolated to SE% sec. 23, T. 18 N, R. 12 W.)

Shale, green, Well-INAUIAtEd ... s e

Hematite band, dark reddish-brown, well-indurated .....cccoeeeeeeees

Shale. highly gypsiferous. well-indurated; red in upper 6
inches; green in lower 2 inches; forms prominent ledge ......

Shale, yellow-brown, limonitic, argillaceous, blocky; with
many Y- to Ya-inch satin spar SIreaks ..o

Gypsum, white, mottled pink; well-indurated ; with hematite
band at top and greenish-gray shale band at base: forms
PERISHINT TRAEE oottt bt

Shale, red; with much satin spar

FLOWERPOT SHALE 221

Feet
Shale, greenish-gray, highly gypsiferous, thin-bedded, well-
indurated ; with much satin spar; forms resistant ledge........ 1.0
Shale, red, silty; speckled with 24- to Y-inch greenish-gray
round specks; with some satin spar streaks ... 2.0
Shale, green, highly gypsiferous, well-indurated, massive;

with selenite streaks; forms ledge 0.25

Shale, red; as above ... .

Shgle, green; as above; forms ledge

Shgle, red; as above

Shile, green; as above; forms ledge ...

Shale, red; as above
(section extrapolated to south bank of creek)

Shale, green, highly gypsiferous; as above ... 0.75

Shale, red, well-indurated ; as above

Gypsum, yellow-white, nodular, vuggy; interbedded with
green And red ShAle .o

Shale, red; as above

Gypsum, yellow-white, nodular, as above

Shale, red; as above . .

Gypsum, yellow-white, nodular; as above .

Shale, Ted; 88 BDOVE .ot

Gypsum, greenish-gray to white, nodular; interbedded with
greenish-gray shale 0.4

Shale, red; as above

Gypsum, greenish-gray to white, nodular; as above

Shale, red; 88 ADOVE ..o

Shale, green, highly gypsiferous; as above

Shale, red, silty; with many small greenish-gray spots, and
with some 3-4 inch spots; with some veins of greenish-
gray shale streaks, Gypsum absent except for a few thin .
bands in the upper 10 feet 39.0

(section extrapolated to sec. 18, T. 18 N, R. 11 W, to the
north)

Siltstone, greenish-gray, mottled reddish-brown, dolomitic;
weathers tan; forms prominent greenish-gray band in
(103008 9 21 Us (- SO OO PURSPM S 1.5

Shale, red, mottled greenish-gray, silty; with dolomitic streaks 5.5

Shale, red, dolomitic, mottled greenish-gray, well-indurated,
blocky .....

Shale, red, mottled greenish-gray, silty X

Shale, red, dolomitic, mottled greenish-gray, well-indurated .... 0.5

Shale, red, silty 11.5

Siltstone, red, dolomitic, mottled greenish-gray, cross-bedded ;
with asymmetrical ripple marks that strike N 15° E with
steep side to southeast; with approximately 15° dip in
N 55° W direction on €ross-beds ... 0.

Shale, red, silty; mottled with greenish-gray spots ......

Siltstone, greenish-gray, mottled reddish-brown, dolomitic;
forming prominent greenish-gray band in region

Shale, red ; mottled greenish-gray in places ........cocoeieone

Siltstone, greenish-gray, argillaceous, weakly indurated;
forming 3rd prominent light-colored band-below top of
formation 2.0

Shale, red ; mottled with some black and greenish-gray spots.... 7.0

Numbered Pf. on map:

Siltstone, greenish-gray, argillaceous, thin-bedded, well-in-
durated, forming 4th prominent greenish-gray band down

8003+ W 1) o N O 1.5
Unnumbered beds:
Shale, red. silty, thin-bedded; with many 1/16- to Y%-inch
ZreeniSh-gray SPECKS ..ooociciiiiioiieci e reeieerce e e e rsere st se e vsane e 11.0
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FLOWERPOT SHALE

Feel
Siltstone, greenish-gray, dolomitic, argillaceous, mottled
moderate reddish-brown, thin-bedded; with symmetricpl
ripple marks that strike N 25° B . 0.5
Shale, red, silty; as above; with greenish-gray layer 2.5
feet below top 2.0

Siltstone, light greenish-gray, mottled moderate reddish-
brown, argillaceous, well-indurated; with basal 6 inches
cross-bedded ; with dip of 16° in 2 N 60° W gdirection ; form-
ing Sth prominent light band down from top

Shale, red, silty: as above ... o

Siltstone, light greenish-gray, dolomitie, argillaceous, w 1-
indurated

Shale, red, silty; a8 abOVe ..

Numbered Pf: on map:

Siltstone, reddish-brown, mottled greenish-gray, dolomitie,
argillaceous, thin-bedded, crinkly; with Y- to 3-inch greeu-
ish-gray spots; forming 6th prominent light band below
tOp OFf £OrMALION oottt e

Unnumbered beds:
Shale, red, SIIEY ..o st
Gypsum, greenish-gray to white to yellowish, nodular; with
Y-inch pinkish-white selenite at base; forming 7th light
band below top
Shale, red, silty; with occasional 1/16-inch greenish-gray
e 11017 T OO S S PP
Siltstone, greenish-gray, dolomitic, argillaceous, thin-bedded,
flaky; forming 8th prominent light band below top
Shale. red, silty; 88 QDOVE ..o
Gypsum, white, nodular; interbedded with shale .
Shale, red, silty; as above
(section begins in SE¥% SWI4 sec. 17, T. 18 N, R. 11 W.)
Siltstone, greenish-gray, argillaceous, dolomitic, mottled red-
dish-brown, with some white gypsum nodules; cross-bedded
with dip of 25° in a N 40° W direction; forming 9th prom-
inent light band below top ...
Shale, red, silty, thin-bedded, cross-bedded, w H
mottled with %4- to Y-inch greenish-gray spots .........c......
Siltstone, greenish-gray and mottled reddish-brown, argil-
laceous; forming 10th prominent light band below top ..........

Shale, red, silty; mottled with some greenish-gray spots ........ 10.5

Chickaesha Tongue, marked Pfc. on map:

Siltstone-mudstone conglomerate, mottled reddish-brown and
greenish-gray, thin- to medium-bedded, well-indurated ;
grading into fine-grained quartzose sandstone and siltstone
with occastonal yellowish-white gypsum nodules in upper
part; with 0.1-1.5 cm-sized rock particles in a quartzose
siltstone matrix ; cross-bedded with dip of 14° to the north;
forms ledee: forming 11th prominent light band below top....

Unnumbered Chickasha beds:

(section extrapolated to SEY sec. 21, T. 18 N, R. 11 W.)
Siltstone, dark reddish-brown, argillaceous, weakly indurated
Siltstone, moderate reddish-brown, argillaceous; mottled

with some greenish-gray spots; with some indurated
BV AT 00 (W -1 £ USSR FN ISR

Siltstone, dark reddish-brown; as above .

Siltstone, moderate reddish-brown; as above ...

Siltstone, dark reddish-brown; as above

Siltstone, mottled greenish-gray and moderate reddish-brown..

Siltstone, dark reddish-brown, blocky; as ADOVE .oovieereeeenneccene

Siltstone. greenish-gray, cross-bedded; becoming reddish-
brown and indurated at top; forming 12th prominent light

25

2.0

FLOWERPOT SHALE

band below top of Flowerpot Shale
Shale, dark reddish-brown, silty

Siltstone, mottled moderate reddish-brown and greenish-gray....

Shale, red, silty

Shale, red, silty; mottled with some greenish-gray spots .

Shale, red, silty

Shale, red, silty, mottled greenish-gray

Siltstone, greenish-gray, mottled moderate reddish-brown,
cross-bedded, well- to weakly indurated ...

Shale, Ted, BIlLY oo

Siltstone, greenish-gray, mottled reddish-brown

Shale, red, silty

Basal Chickasha bed, marked Pfci on map:

Siltstone, moderate reddish-brown, mottled light greenish-
gray, quartzose, argillaceous, dolomitic, cross-bedded ; well-
indurated at base; forming 13th prominent light band be-
low top of Flowerpot Shale ..o

Unnumbered Flowerpot Shale beds:

Shale, dark reddish-brown, Silty ..o e

Siltstone, mottled greenish-gray and reddish-brown; with
NOAUIAT  ZYDSUIN  cecevrrrmmernemncreesiescssamnmss s

Shale, dark reddish-brown, silty; with greenish-gray specks....

Siltstone, moderate reddish-brown, mottled greenish-gray........

Shale, red, silty erereeeveeeaeananeaeeaeen

Siltstone; as above

Shale, red, silty; with small greenish-gray SPECKS .ocvevrurererinees

Gypsum, greenish-white, nodular . .

Siltstone, mottled greenish-gray and reddish-brown, platy .......

Gypsum, white, mottled greenish-gray and moderate reddish-
brown ; nodular; in discontinuous patches ...oooiiiiieecens

Shale, red, silty; with greenish-gray siltstone streaks

Siltstone, light greenish-gray, argillaceous, dolomitic, cross-
bedded ; with 17° dip in 8 5° W direction; forming 14th
prominent light band down from £OD ..o

(section extrapolated 2% miles north, to SEY, sec. 10, SW4
sec. 11, NW sec. 11, into NW¥ sec. 12, T. 18 N,,R. 11 W.)

Shale, red, SIlLY ccioeorrrrmr i .

Siltstone, moderate reddish-brown, mottled greenish-gray,
weakly indurated ...

Shale, red, silty

Siltstone, greenish-gray, thin-bedded, well-indurated .

Shale, reddish-brown, silty; speckled greenish-gray

Siltstone, mottled moderate reddish-brown and greenish-gray..

Shale, red, silty; with occasional 2- to 3-inch greenish-gray
round spots with dark-colored centers

Siltstone; as above; upper 2 inches well-indurated with two
sets of asymmetrical ripple marks; the upper set strikes
N 55° W with steep side to northeast, and the lower set
strikes N 25° B with steep side to southeast;.forms 15th
prominent light band below top of Flowerpot Shale

Shale. red. silty; speckled with greenish-gray spots; wit

HOONH Y

o

h
some moderate reddish-brown siltstone streaks in upper part 30.0

Siltstone, moderate reddish-brown, mottled greenish-gray,
argillaceous, thin-bedded; forms 16th prominent light band
DEIOW  tOD  ecverecenmrierrre e

Shale, red, silty; as above .

Siltstone, moderate reddish-brown, weakly indurated

Shale, red, silty, well-indurated ...

Shale, red, silty, platy, weakly indurated

Shale, red, silty, well-indurated

Shale, red, silty, partly covered




224

FLOWERPOT SHALE

Shale, red, SIILY . 5.0
(section extrapolated to SW4, then NWY, then SE1 sec. T,
T. 18 N, R. 10 W.)
Siltstone, moderate reddish-brown, argillaceous .. 0.7
Shale, red, silty; mottled with some greenish-gray spots .......... 10.0
Siltstone, moderate reddish-brown, thin-bedded ; mottled with
some 1/16- to Yi-inch greenish-gray spots; with some fine-
grained sandstone; forming 17th prominent light band
down from top ...
Shale, moderate reddish- brown platy, with interbedded silt-
stone
Shale, red, silty, dolomitic: mottled greenish-gray in middle.... 0.8
Shale and siltstone, interbedded, moderate reddish-brown...... 2.0
Sandstone, moderate reddish-brown, fine-grained, wavy bedded 0.2
Shale and siltstone, interbedded, moderate reddish-brown ........ 3.0
Siltstone, greenish-gray, mottled moderate reddish-brown,
thin-bedded ; forming 18th prominent light band down

from tOD coreereeeeiiecr et 3.0
Siltstone, moderate reddish-brown, massive, weakly indurated 0.8
Shale, red, silty; with some greemsh Eray spots ..occccervrccrennenes 1.0
Siltstone, greenish-gray, weakly indurated . 01
Shale, red, silty 0.5
Siltstone, greenish-gray, well-indurated 0.1

Siltstone, moderate reddish-brown, argillaceous, massive;
with some greenish-gray Specks .ccoiniieieenee 0.7
Shale, red, SIItY oo,
Slltstone, moderate reddish- brown, as above 0
Shale, red, Sty .o .0
Siltstone, moderate reddish-brown; as above ............ . 0.
2
1
T

Shale and siltstone, red; as above .
Siltstone, moderate reddish-brown; as above
Shale, red, silty, partly covered
Siltstone, mottled greenish-gray and reddish- l)rm\n rop 3
inches well-indurated; forming 19th prominent hght band
down from top ...ccoceevicnneenen. 0.5
Siltstone, moderate reddish-brown, argillaceous, weakly in-
durated
Siltstone, blocky; as above
Shale, red, silty ....ococvvieneen
Shale, red, silty, moderately indurated
Shale, red, SIItY, PLALY et cernrerecemenrceaes s vannres
Shale, red, silty, blocky, well-indurated
Shale, red, silty, partly covered ...
(section taken along creek in SWl4 NW sec. 8, and NE4
SW1i; sec. 8, T. 18 N, R. 10 W.)
Siltstone, mottled moderate reddish-brown and greenish-gray,
thin-bedded ............... 0.5
Shale, red, silty; mottled with some 1/16- to 2-inch green-
ish-gray spots; with some 1- to 2-inch moderate reddish-

brown platy siltstone beds ... 8.0
Siltstone, greenish-gray and mottled reddish-brown, dolo-

mitic, wavy bedded, well-indurated; forms thin ledge ......... 0.2
Shale, red, silty; as above .. 2.0
Siltstone, greenish-gray; as above ... .. 01
Shale, red, silty; as above ......... 0.7

Shale, red, silty, moderately indurated ; as above forming
ledge .o 1.0
Shale, red, silty, weakly indurated, platy 3.0
1
1

Shale, red, silty; as above; with some thin greenish-gray
sandy beds .
Shale, red, silty, wenklv indurated .
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Feet

Shale, red, silty; with 1- to 2-inch greenish-gray sntstone at top 05
Shale, red, silty, weakly indurated 1.5
Shale, red, silty; with light greenish-gray streak near middle.... 2.0
Shale, red, silty, weakly indurated; with thin greenish-gray
band at top .o X
Shale, red, silty, partly covered 13.0
(section measured in SW¥% sec. 9, T. 18 N, R. 10 W., same
as section I.)
Shale, red, silty; forming small ledge

Cebar Hrrs MEMBER oF HENNESBEY SHALE

XV.

Siltstone, light greenish-gray, argillaceous, dolomitic, thin-
bedded ; with 3-inch ledge at base; marked as Pchs on map .. 2.25

Section measured along road in SW% sec. 10, T. 18 N,, R. 12 W., one

mile south of Southard, for Dog Creek portion, continuing into SEY% sec, 3,
NE% sec., 10 for Blaine portion along road east of Southard, ending in
SW¥4 sec. 2, T. 18 N,, R, 12 W,, south of road, for Flowerpot portion.

Doe Creek SHALE (top not exposed; exposed thickness, 82.05 feet) Feet

Shale, mottled reddish-brown and greenish-gray, silty, blocky,
crinkly bedded, thin-bedded; with some satin spar and

several indurated bands .. 1.0
Shale, red, silty 0.75
Dolomite, greenish-gray, argillaceous, fine-grained, silty,

porous; with some gypsum 0.5
Shale, green, silty 0.25
Shale, red, silty; mottled w1th some greenish-gray spots and

streaks 2.5
Shale, greenish-gray, dolomitlc, porous, well-indurated ............ 0.1
Shale, red, silty 0.75
Shale, greenigh-gray; as above ... 0.2
Shale, red, Silty ...o.occcooiieeeeeeee e 1.0
Shale, greenish-gray; as above 0.1
Shale, red, silty; becoming greenish-gray toward base .......... 1.5
Dolomite, light-gray, fine-grained, dense, well-indurated ........ 0.1
Shale, red, silty 0.3
Dolomite, light-gray; as above 01
Shale, red, silty 0.2
Shale, green, silty, dolomitic, Well-inAUrAted ......cowcmeeemeemeomsene 0.25
Shale, red, silty 2.0
Shale, green, silty, well-indurated 1.0
Shale, red, silty 0.7

Southard Dolomite Bed: (type sectlion)
Dolomite, light-gray to yellowish-gray, fine-grained, silty,

dense, thin-bedded, well-indurated; with l%-inch vugs; 4-

to 1-inch beds; forms massive tan ledge capping an es-

(2= 14 4 T=) 48 OO O ORIV USOUUR 0.3

Unnamed beds:
Shale, green, Silty ..ccccoceeeeeevreennnnce. 1.0
Shale, mottled reddish-brown and greenish-gray, argillaceous,

silty, blocky . 0.2
Shale, red, silty 1.5
Siltstone, greenish-gray, argillaceous, weakly indurated

Shale, red, silty, mottled greenish-gray 4.5

Shale, green, silty, dolomitic, well-indurated, mottled red-
dish-brown -

Shale, red, silty

Shale, mottled reddish-brown and greenish-gray; as above

Shale, red, silty

Shale, green, silty, mottled reddish-brown
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Feet

Shale, red, silty ... e 8.0

Shale, green, silty at base ... 0.5

Siltstone, light-brown, massive rerreren e . 3.0
Shale, green, silty; four beds; 2 inches thick; with inter-
bedded reddish-brown shale and siltstone regularly spaced

between ; with many Y- to l-inch satin spar layers ............ 5.0

Shale, green, silty; with much pinkish-white satin spar ... 1.0

Shale, purplish-brown, argillaceous, blocky, silty; with many
yellowish-white gypsum ncdules
Shale, green, silty
Shale, red, silty; with some %-inch spar satin layers
Shale, green, mottled reddish-brown, silty ...
Shale, purplish-brown and mottled greenish-gray, argil-
laceous, Silty, DIOCKY ..o et e 2.0

Watonga Dolomite Bed:

Dolomite, light bluish-gray, fine-grained, dense, well-indu-
rated ; capping resistant escarpment ... 0.1
Shale, argillaceous, blocky; reddish-brown at top; light blu-
ish-gray at base; with %- to 1-inch satin spar layers ............ 1.0
Dolomite ; as above; 1%- to 1-inch beds 0.4
Shale, silty; as above 0.5
Siltstone, light-brown, platy, crinkly bedded; becoming dolo-
mitic at base
Dolomite, porous, ecr y ; as above; with inter-
bedded shale and satin spar lAYers .........ccmrnconimeiernas 0.2

Unnamed beds:

Shale, green, SIEF ..ot e 0.3
Shale. red, Silty ..cccooviiiiiiiciiens 0.25

Haskew Bed:

Siltstone, greenish-gray, gypsiferous, well-indurated; %- to
14-I0CH DEAS oot et 0.5

Siltstone, light-brown, gypsiferous, well-indurated, platy,
crinkly bedded; forming resistant ledge ... 3.0

Unnamed beds:

Shale, greenish-gray, gypsiferous, well-indurated, vuggy;
with many nodules and much s$atin SPAT ...ocoorimirnrrcevineennens

Shale, red, silty, well-indurated ; with many satin spar layers..

Shale, greenish-gray, silty, gypsiferous

Shale, red, silty; with much satin spar

Shale, green, silty, gypsiferous .............

Shale, green and red, silty, crinkly bedded; with much satin
spar; with prominent greenish-gray indurated band about
4 feet DElOW LOD .ooocecereieerr vt nee v e st 12.75

Siltstone, greenish-gray, argillaceous, gypsiferous, well-indu-
rated; forming 1@AZE ... e e 0.3

Shale, reddish-brown and greenish-gray, silty. blocky, erink-
ly bedded ; with lower contact impure gypsiferous greenish-

BTAY ShAle ..o et 1.75

BraiNg ForamaTioN (total thickness, 86.55 feet)

Shimer Gypsum Member:

Gypsum, white, fine- to coarse-crystalline, banded; the mid-
dle portion grading into anhydrite where there are 33
feet or more of natural overburden ; forms white ledge ........ 21.0

Altona Dolomite Bed:

Dolomite, light-gray to yellowish-gray, fine-grained, dense,
oblitic, fossiliferous; thin-bedded in upper portion; grading
upward into gypsum: forms massive ledge .....ccomomnccnes 1.0

Unnamed beds:

Shale, green, Sty .o 1.0

Shale, red, silty, mottled greenish-gray 8.0

Shale, greenish-gray, gypsiferous, well-indurated; with red-
dish-brown satin spar; forming ledge ..o 1.0

FLOWERPOT SHALE

Shale, red, silty; with some Y%-inch selenite seams ....
Shale, green, gilty ; with some selenite layers
Shale, red; as abOVe ...occocereiiiiiiiireececcceerece e

Gypsum and shale, greenish-gray, selenitic, well-indurated;
forming ledge etermeeesasmeeraamteeeseeeeeoeeeeaeeeaeanaenas

Shale, red, silty; with %-inch selenite veins; mottled green-
ish-gray at top and base .........cccomninnenn. .

Shale, green, silty, mottled dark-reddish-brown ................

Shale, red, silty; with satin spar layers

Shale, green, silty; with many Y%-inch satin spar seams ............

Shale, red, SILY ..ot s oo s n e s ne e

Shale, green, gypsiferous, mottled reddish-brown; with satin
spar

Shale, red. silty; with much satin SPAT ..o

Shale, green: as above

Shale, red; as above .cooevevrivnecncnane.

Shale, green, silty, mottled purplish-brown

Shale, red, mottled greenish-gray, silty

Shale. green, silty, grading into impure gypsum, crinkly bed-
ded, well-indurated at top

Nescatunga Gypsum Member:

Gypsum, white, fine-crystalline, thinly laminated to banded;
with upper 1 foot mottled reddish-brown and greenish-
gray; forming resistant ledge ..............

Anhydrite, light-gray, fine-grained, fibrous, compact, well-
indurated ; grading into fine-grained gypsum; forming re-
sistant white ledge .

Gypsum, white, mottled greenish-gray, fine- to coarse-crystal-
line, porous, massive; leached in most places .....ccccccvevrecnnnes

Magpie Dolomite Bed:

Dolomite, light-gray to yellowish-gray, fine-grained, dense,
odlitic, porous, fossiliferous, well-indurated; thin-bedded
at top; massive at base; grading into gypsum above;
forms massive ledge ..............

Unnamed beds:

Shale, green, silty, mottled reddish-brown

Shale, red, silty; with many small yellowish-white gypsum
nodules; and with selenite seams

Shale, red, silty; with some greenish-gray shale

Shale, green and mottled reddish-brown, silty

Shale, red, silty, partly covered; probably includes impure
gypsum beds which are the equivalent of the Kingfisher
Creek Gypsum

Shale, green, silty

Shale, alternating redd
lacenus, silty, blocky ..o

Medicine Lodge Gypsum Member:

Gypsum, white, fine- to coarse-crystalline, banded; mottled
reddish-brown at top; greenish-gray in middle and at
base ; wavy bedded in basal 2 feet; forming massive ledge......

Cedar Springs Dolomite Bed:

Dolomite, greenish-gray, fine-crystalline, dense, porous, well-
indurated; grading upward into gypsum; occurring Spo-
TAAICAILY oottt se e

Frowerror SHALE (exposed thickness, 65.8 feet)

Shale, green, silty, mottled dark reddish-brown ...
Shale, red, silty: mottled greenish-gray in places
Shale, green, silty, well-indurated ...
Shale, red, silty. well-indurated ...............
Shale, green, silty, mottled reddish-brown
Hematite band, maroon; altered to limonite in places ............
Gypsum and shale, greenish-gray, mottled reddish-brown,

5.0

4.5
4.5
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Feet
well-indurated ; with much satin spar; forming a ledge ....... 0.5
Shale, red, silty; with many %- to Ys-inch satin spar bands .... 2.5
Shale; as above, more indurated; forming ledge ..........eee 0.5
Shale, red, silty; as above ... reeeee 2.0
Gypsum and shale, greenish-gray; as above; forms ledge ........ 0.25
Shale, red, silty; as above; with some 1l-inch greenish-gray
shale seams at top ....... . 1.5

Gypsum and shale, greenish-gray; as above; forming ledge .... 1.0
Shale, red, silty; with some greenish-gray layers and many
satin spar layers; with several nodular gypsum layers at

DASE et 40.0
(This marks the base of the upper portion of the Flowerpot

Shale)
Shale, red. silty; with some greenish-gray shale layers; and

with SOme ZYPSUID ; €XPOBEA oociivrmrrrmcsrrmrrereaseeaen e e sanannns 10.0 +

XVI, Section measured along State Highway 51, beginning at top in
NW% sec. 8, T, 18 N., R. 12 W,, north and south of highway, continuing
fnto NW% sec. 35, T. 19 N., R, 12 W., on highway and north of highway
for Blaine-Flowerpot portions, ending in NW3 NW¥% see. 25, T. 19 N,
R. 12 W,

Docg CreeEx Sirarg (top not exposed ; exposed thickness, 99.5 feet) Feet

Shale, red, silty; with 1- to 2-inch light-gray dolomite near top 10.0
Dolomite, light-gray, fine-grained, dense, thin-bedded; with

8 inches of greenish-gray shale between ..., 1.0
Shale, red, silty, mottled greenish-gray; with three 3-inch

greenish-gray shale bands 2, 4, and 6 feet above base ........... 7.0
Siltstone, light-gray, dolomitic, argillaceous; grading into

greenish-gray shale in lower 8 inches . 1.0
Shale, red, silty ... 2.0
Shale, green, silty, flaky 0.75
Shale, red, SiILY oo s 0.5

Southard Dolomite Bed:

Dolomite, light-gray to yellowish-gray, argillaceous, fine-
grained, dense, well-indurated; %- to 1-inch beds; forms
MASSIVE 18AZE oo e s 0.3

Unnamed beds:

Shale, purplish-brown, argillaceous, silty, blocky

Shale, green, silty, mottled reddish-brown ...

Shale, red, silty; mottled with 1- to 3-inch g
SHATE SPOLS oot

Siltstone, greenish-gray, mottled moderate reddish-brown,
porous, well-indurated; 2- fo 3-inch beds 1.5

Shale, red, silty . i

Shale, green, silty

Shale, red, silty ...

Shale, green, silty ..

Shale, red, silty ...

Shale, green, silty

Shale, red, Silty ..o

Shale, green, silty ..

Shale, red, silty ... 6

Shale, green, silty 0.5

Shale, red, silty 1.0

. veeeeee 0.5
1.0

Shale, green, silty .............

Shale, green, silty, platy to blocky . .

Dolomite, light bluish-gray, argillaceous, fine-grained, dense,
well-indurated, massive ....... 0.1

Shale, greenish-gray, silty; dolomitic at DASE e eree e 1.25

Siltstone, greenish-gray, mottled reddish-brown, argillaceous,
DIOCKY et

Shale, red, silty, well-indurated

Shale, green, silty, gypsiferous, platy; with white nodular
gypsum at top

Shale, red, silty
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Shale, purplish-brown, mottled greenish-gray, argillaceous,
blocky . . 0.75

Shale, red, silty; with Y2-inch seam of dolomite at base ............ 0.75

Siltstone, greenish-gray, mottled reddish-brown, argillaceous.... 0.7

Shale, red, silty; mottled with 1- to 4-inch greenish-gray
shale spots; with several Ys-inch selenite seams in middle.... 4.5

Shale, green, silty; with many %4-inch yellowish-white gyp- :
sum nodules ................ 0.5

Siltstone, light-brown, weakly indurated; greenish-gray in
upper part; satin spar in lower part; with some mud
cracks in upper part ..o 5.75

Shale, green, SIlEY .ot se e s s s ae e 0.25

Shale, red, silty 1.75

Shale, green, SIlEY ..occccocooioiiiinrcerree e reeeresreans 0.75

Shale, red, silty; with some 1/16-inch selenite seams; and
with 2-3 inch greenish-gray shale spots 2.2

Shale, green, silty, dolomitic; indurated at base ........ccccoeeunes 0.75

Shale, purplish-brown, mottled greenish-gray, argillaceous,
blocky, well-indurated ............. 1.0

Shale, red, SIILY .ot res e saae sannns 1.5

Watonga Dolomite Bed:

Dolomite, light bluish-gray, well-indurated, fine-grained,
dense; Y%- to 1-inch beds; forms massive ledge .....oovnnnne 0.3

Shale, light bluish-gray, mottled reddish-brown, argillaceous,
dolomitic, blocky ; with many selenite and satin spar layers.. 0.7

Dolomite, vuggy; as above; with -inch gypsum layers ............ 03

Dolomite, mottled reddish-brown ; as above; with interbedded
greenish-gray shale and gypsum ; with some satin spar layers 0.75

Shale, red, silty; with l4-inch satin spar layers .......ooovveeneees 0.6

Dolomite, silty; as above; with interbedded greenish-gray
shale and satin spar gypsum ; forming ledge ....coommerareenncs 1.5

Haskew Bed:

Siltstone, light-brown, gypsiferous, argillaceous, well-indu-
rated ; with many %4- to 1-inch greenish-gray shale streaks;
and with satin spar 15

Siltstone, light-brown, mottled greenish-gray, weakly indurated 1.75

Unnamed beds:

Shale, red, silty, crinkly bedded; with a few greenish-gray
layers and many satin spar layers; with a well-indurated
greenish-gray gypsiferous 2-foot shale band 11 feet above
DRSE ettt s eeneen 21.0

Braine ForMmarioN (total thickness, 68.3 feet)
Shimer Gypsum Member:

Gypsum, white, coarsely crystalline. banded; mnttled green-
ish-gray at top; forms massive ledge; deeply weathered
into holes ... et anes 120 +

Altona Dolomile Bed:

Dolomite, light-gray to yellowish-gray, fine-grained, dense,
oblitie, fossiliferous; grading into gypsum above; forms
ledge : 0.75

Unnamed beds:

Shale, green, silty, well-indurated : . 0.5

Shale, moderate reddish-brown and mottled greenish-gray,
argillaceous, gilty, block
seam at base 2.75

Shale, red, SItY -ocecvceeneecreneeee 2.75
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curring sporadically ..o 0.1
Frowerpor SHALE (exposed thickness, 68.5 feet)
Shale, green, silty, mottled moderate reddish-brown ............. 0.25
Shale, red, SIIEY .ot s 2.25
Shale, green, silty; with many %-inch satin spar seams near
DASE oeeermreraereeeceneeeean e 3.0
Hematite band, maroon, argillaceous, well-indurated ............... 0.025

FLOWERPOT SIHALLE

Feet
Shale, green, silty, gypsiferous; with 2-inch moderate red-
dish-brown nodular gypsum band in middle ...ciinnns 1.0
Shale, red, silty ......c..cc..... 1.5
Shale, green, silty, gypsiferous, well-indurated ......ccocreennncs 15
Shale, reddish-brown, argillaceous, blocky, silty; thin-bedded,
crinkly bedded; alternating with greenish-gray argillaceous
EYPSUII oottt e reeesesesmasea s s s st s s an s s sa s storesen carernsasaservensasn 1.5

Nescatunga Gypsum Mcmber:

Gypsum, white, fine-crystalline, finely laminated, well-indu-
rated ; forms ledge ........ OO ROV PSR 6.5

Anhydrite, light-gray, fine-crystalline, fibrous, massive, well-
indurated ; with interbedded fine-grained gypsum; forms
bright-white pitted ledge

Gypsum, white, fine- to coarse-crystalline; becoming green-
ish-gray in lower 3 iNChes ...t 3.0

Magpie Dolomite Bed:

Dolomite, light-gray to yellowish-gray, fossiliferous, dense,
thin-bedded, odlitic; with denser portion near base and
odlitic portion toward top; with much satin spar; grading
upward Into GYPSUD ....cocciiiiimirmeeer et sasananes 1.1

Unnamed beds:
Shale, green, silty; with yellowish-white nodular gypsum at

DESC  eeoeeeeeeeeeeeeeeeeeeeees e et ee e e ete e eeneseas e e sage st aese e e e e e e naa Rt et r s e et s snsrese 0.5
Shale, red, silty; with some %-inch greenish-gray spots and

SALIN SPAT LAFETS .ocooriviiiiiiiicicer et sse s st s s 3.0
Shale, green, silty, mottled moderate reddish-brown ........... 1.25
Shale, red, silty 1.75

Kingfisher Creck Gypsum Bed:
Gypsum and shale, greenish-gray, platy to blocky, well-indu-
rated: forming l1eAEZE ..t 0.5

Unnamed beds:
Shale, red, silty; with some greenish-gray shale streaks and

SPOLS  weeeceecrerecimererivaeennnerenens 9.0
Shale, green, silty; with many %- to 1l-inch reddish-brown
SHALE SEATIIS .eoreeeeieeeeieoeeeaisresasaeeeaserceesareesaatneesarnsssresnssnnntsosenesosnnssasee 11

Medicine Lodge Gypsum Member:
Gypsum, white and mottled moderate reddish-brown to pale-
pink, fine- to coarse-crystalline, banded; mottled greenish-
gray in lower part; forming massive ledge .......ccooioriinienens 6.5
Cedar Springs Dolomite Bed:
Dolomite, greenish-gray, argillaceous, finely erystalline, thin-
bedded, crinkly bedded; grading upward into gypsum; oc-

Gypsum and shale, greenish-gray and reddish-brown, well-
indurated, thin-bedded ; with many %- to Y4-inch satin spar
layers; forming leAEe ... 1.0

Shale, reddish-brown, silty, well-indurated, gypsiferous; with
some greenish-gray layers; with much satin spar; form-
INE 1EAEE  coeereeee et re e e e

Gypsum and shale, greenish-gray; as above ...

Shale. red, silty, gypsiferous; with much satin spar

Gypsum and shale, greenish-gray; as above; forming ledge ....

Shale, red, silty; with some satin spar

Gypsum, greenish-white, nodular

Shale, red, silty; with some satin SPar ...

(1.

HoNoHa
mipumooo

DOG CREEK SHALE

Dolomite, mottled greenish-gray to tan, argillaceous, well-

. indurated, d_ense, massive; weathers tan ..

Shale, red, silty; with some 2-inch greenis
ferous shale layers
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Feet

10.5

Shbstlle, green, mottled reddish-brown, silty; gypsiferous at
se

. . 1‘25
Shale, red, silty; with white nodular 2- to 8-inch gypsum
beds at top and in middle; selenite in middle; and green-
ish-white gypsiferous nodules at base and 2 feet above
base; marking base of the upper portion of the Flower-

POL SRAIE e 19.0
Shale, red, silty; with many 2- to 8-inch greenish-gray spots

and veins ... . 15.0 -+

XVII. Section measured in high hill and creek just southeast of

hill i

SE% sec. 21, T. 19 N, R. 12 W., for Dog Creek Shale, continging into NW34
sec. 27, then SE% sec, 16 for t.l,le Blaine portion, ending in the %enter NE4

SWi% seec. 10, T, 19 N,, R. 12 W., for Flowerpot portion.

Dog CreEx SH.}LE (top not exposed; exposed thickness, 95.85 feet)
Dol_omlte, lig_ht-gray, fine-grained, dense, well-indurated, mas-
sive, forming escarpment
Shale, red, silty
Shale, green, silty, well-indurated
Spale, red, silty
S}ltstone, mottled greenish-gray and reddish-brown, massive....
Siltstone, greenish-gray, argillaceous, weakly indurated ...........
Shale, dark reddish-brown, argillaceous, silty, blocky; with
some greenish-gray spots and seams
Dolomite, light-gray, fine-grained, well-indurated, dense; %-
to J4-inch beds; forms massive ledge
Shale, red, silty; with 2-inch greenish-gray shale in middle
Southard Dolomite Bed:
Dolomite, light-gray to yellowish-gray, argillaceous, fine-
grained, dense, vuggy, medium-bedded ; forms massive ledge..
Unnamed beds:
Shatlet,: red, silty; with some greenish-gray beds, especially
at top
Shale, green, mottled reddish-brown, silty
Spale, red, silty
letst9ne, greenish-gray, mottled reddish-brown, gypsiferous,
argillaceous, well-indurated, massive; with white gypsum
.nodules in upper portion; forms resistant ledge .....cocc..........
Sllt§tone, greenish-gray, mottled moderate reddish-brown, ar-
gillaceous, weakly indurated
Shale, red, silty; with many 1/16-inch selenite layers and
some greenish-gray shale seams, especially one 2-inch layer
2 feet below top
Shale, green, silty; with some 4- to Y%-inch fine-grained
dense dolomite beds; and with greenish-white gypsum
DOAULES ...oocceeeieereeeene
Shale, moderate reddish-brown, argillaceous, silty, blocky;
with some ¥- to Y-inch satin spar layers and with a 1-inch
greenish-gray shale seam near base
Shale, red, silty, well-indurated; with 1-inch greenish-gray
shale seam in middle ........cccooveiinennnnnn.
Shale, green, silty; with 2-inch argillaceous dolomite ledge
in middle ...... .
Shale, red, silty; with much paper-thin selenite .......................
Shale, green, silty, gypsiferous, dolomitic; with some selenite....

Feet

1.0

4.0
3.0
2.5
1.0



BLAINE FORMATION

Feet
Shale, red, silty; with some gypsum nodules; and with a 2-
inch greenish-gray shale bed in middle ......oniiinnianns 3.5
Shale, green, silty, well-indurated; mottled purplish-brown
in SOME PlACES ..oovvcveiceiimieieiree e .. 0.5
Siltstone, moderate reddish-brown, argillaceous; with many
paper-thin selenite and satin spar layers 4.0
Shale, green, silty; with snme paper-thin selenite layers .... 0.5
Shale, red, silty, well-indurated .. 1.0
Shale, green, silty . 025
Shale, red, silty; mottled with greenish-gray patches ... .. 1.75
Shale, green, mottled reddish-brown, silty, well-indurated ...... 3.0
Watonga Dolomite Bed:
Dolomite, light bluish-gray, fine-grained, dense, well-indu-
rated: with %4 inch beds; forms resistant ledge ... 0.25
Shale, red, SIlLY oo .. 025
Shale, light bluish-gray, argillaceous, blocky .. 0.5

Dolomite ; as above; with gypsiferous band at top ...
Shale and gypsum, light bluish-gray, dolomitic, argillaceous,
blocky. well-indurated ; with some satin spar eemteeerrareseereananees 1.5
Haskew Bed:
Gypsum, greenish-black, argillaceous, platy, well-indurated...... 0.3
Siltstone, light-brown, mottled greenish-gray, gypsiferous, ar-
gillaceous, well-indurated, platy; forming resistant ledge... 1.256

Shale, green, silty, gypsiferous, selenitic, platy to blocky ..ccoevunnne 2.75
Siltstone, light Drown; a8 aDOVE ...t 2.0
Unnamed beds:
Shale, green, silty, gypsiferous: with much satin spar ............... 0.5
Shale, red, silty; with many greenish-gray shale spots and
paper-thin satin sSpar Iayers ... .. 4.0

Shale, green, silty, gypsiferous; with much satin spar .
Shale, red, SIlEF; 48 ADOVE ..ot
Shale, green, silty, gypsiferous, well-indurated ; selenitic with

gypsum nodules; forming resistant 1€dEE v 1.0
Shale, red, silty; as above:; with satin spar, selenite, and
EYPSUIM NOAUILS .oooinrieiie et .. 3.0

Shale, mottled reddish-brown and greenish-gray, argillacenus,
silty, dolomitic, crinkly bedded, well-indurated; form-
ing ledge TR PRRPRPPP P

Shale, red, silty ; with much satin spar and nodular gypsum .... 1.75

Shale, greenish-gray, argillaceous, gypsiferous, dolomitic,

well-indurated ; forming ledge .....civminininiciennes 0.5
Shale, red, silty; as above; with much selenite ........cccvricennnenns 1.5
Shale, greenish-gray; as above; with undulating bedding .......... 1.5
Shale, red, silty, gypsiferous: with many greenish-gray sel-

enite and shale layers; lower surface undulatory ... 2.0

Rraine Formation (total thickness, 74.3 feet)

Shimer Gypsum Member: .
Gypsum, white, coarsely crystalline, selenitic, massive: frrms

MASSIVE 1EAZE  .ooeeerrrrimrcrrtesre et 16.0
Altona Dolomite Member:
Dolomite, ligh-gray to yellowish-gray, fine-grained, dense,
odlitic, fossiliferous; with Permophorus; grading upward
into gypsum ; forms massive 16dge ..o 1.0
Unnamed beds:
Shale, Zreen, SIIEY ..o s 0.5
Shale, red, silty; with some selenite and 1- to 2-inch gyp-
sum nodules in upper 1 £0Ot ... 5.25
Siltstone, greenish-gray, mottled moderate reddish-brown,
ATEIIACEOUS  .ooeeimrmeiresicre s s [T 0.75

Shale, red, silty ...
Siltstone; as above

FLOWERPOT SHALE

Shale, red, silty

Shale, green, silty
Shale, red, silty; with some selenite
Shale, green, silty, gypsiferous, platy, well-indurated .
Shale, red, silty .

Shale, green, silty

Shale, purplish-brown, argillaceous, silty, blocky; with much
selenite ................ . .

Shale, green, silty

Shale, red, silty

Gypsum, reddish-brown, selenitie, well-indurated
Shale, red. silty

Siltstone, mottled moderate reddish-brown and greenish-g;ay....

Shale, red, silty
Shale, green, silty, gyp:
Nescatunga Gypsum Member:
Gypsu_m, white, fine-crystalline, dense, crinkly bedded, finely
Iamm'ated, well-indurated ; mottled reddish-brown at top......
Anhydrite, light-gray, finely crystalline, fibrous, well-indu-
rated ; g_rading into gypsum; forms resistant bright-white
ledge with a sharp-pitted SUrface .........cooveeceieeeeeeeeeeeerenaeas
Gypsum, white, fine- to coarse-crystalline, porous: mottled
reddish-brown in places; forming ledge
Mag%iel Dolomite Bed:
ogrpite, light-gray to yellowish-gray, fine-grained. dense.
oohtip, thin-bedded, well-indura%ed,y fossil%fer:)us; fsrufs
massive ledge; grading upward into gypsum
Unnamed beds:
Shale, green, SIItY ..o
Shale, red, silty; mottled with greenish-gray patches
Shale, green, SIILY ..o
Shale, red, silty; with satin spar B
Shale, green, Silty ....cccoveeeeeveeeeens
) Shale, red, silty; with some - to Y%-inch satin spar seams
Kingfisher Creek Gypsum Bed:
Gypsum and shale, greenish-gray, well-indurated ; with much
satin spar; forming ledge ........coooovieiieiiiciinnen.
Gypsum and shale, reddish-brown, argillaceous; wit
SALIN SPAT e
Gypsum and shale, greenish-gray; as above
Unnamed beds:
Shale, red, silty; with many greenish-gray shale layers, and
with a nodular gypsum near base ..
Shale, green, silty, gypsiferous
Shale, red, silty, gypsiferous
Medicine Lodge Gypsum Mcmber:
Gypsum, white, coarsely crystalline, selenitic, wavy bedded;
mottled reddish-brown to pinkish-white in upper part and
lgx;;eenish-gray in lower part; forming massive pinkish-white
edge
Cedar Springs Dolomite Bed:
Dolomite, greenish-gray, gypsiferous; grading upward into
gypsum e iete et ate e aeae ettt et e ettt e et rare e eae et e et e ne et seteeseaean
Frowerpor SHALE (exposed thickness, 124.2 feet) ’ ’
Shale, green, silty, mottled reddish-brown
Shale, red, SIILF ..o
L
Gypsum and shale, mottled greenish-gray and reddish-brown
;Ngll-indurated; with much satin spar; forming resistané
edge
Shale, red, silty, well-indurated; with much satin spar

ous, crinkly bedded, we
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FLOWERPOT SHALE

Gypsum and shale; as above ...
Shale, red, silty; as above; with much satin spar
Gypsum and shale; as above

Shale, red, silty; with some gree

gray shale seams and

much satin SPAT ..o 7.25
Shale, red, Silty ..cccoeevverererenrcnenecriiene . 1.5
Dolomite, tan to light-gray, fine-grained, well-indurated ;

grading into greenish-gray shale ................. e 025
Shale, red, Silty ..o
Shale, green, silty
Shale, red, silty; with some selenite ..
Shale, green, silty, well-indurated, gypsiferous; with many
1%-inch selenite veing ... 0.3
Shale, red, silty; with some selenite ..
Siltstone. mottled greenish-gray and reddish-brown, argil-
laceous, gypsiferous, weakly indurated ; forming prominent

HENE DANA oot mrs et eerer st et e s e 1.0
Shale, red, silty, well-indurated; mottled with small green-

ish-gray spots; with some selenite ....10.0
Gypsum, yellowish-white, nodular ......

Shale, red, SiltY ...cccoeeimmniiniieneens ... 375
Gypsum, yellowish-white, nodular .0,
Shale, red, SIItY e . 0.75
Gypsum, yellowish-white, nodular . 0.
Shale, Ted, SIILY oo s
Gypsum, yellowish-white, nodular ... 0.2
Shale, red, Silty .o . 075
Gypsum, yellowish-white, selenitic .02
Shale, rTed, SIIEY .ot 0.8

Gypsum, yellowish-white, nodular; in two bands separated
by reddish-brown silty clay shale; marking base of upper

part of Flowerpot Shale ... e 0.7
Shale, red, silty; with many Y-inch greenish-gray shale spots
DA VRITIS oo eeeee et e et e e e ete e eesss e e sb s e ar e sn e 25.0

Siltstone, mottled greenish-gray and reddish-brown, argil-
laceous
Shale, red, silty, with some v
sum nodules ...
Siltstone, mottled greenish-gray and reddish-brown, cross-
bedded; with 19° dip in N 35° W direction on cross-beds.
Probably same as 1st light-colored band below top of

Flowerpot Shale of section XTIV ..o 1.75
Shale, red, silty .. 5.25
Gypsum, white, NOAUIAT ..o ess s .. 0.5
Shale, red, SIIEY ..ot 7.0

Shale, green, silty, mottled reddish-brown; probably same
as 2nd light-colored band below top of Flowerpot Shale
of section XIV et

Shale, red, silty ..ot . -

Shale, mottled greenish-gray and reddish-brown, silty ...........

Shale, red, Silty .o

Siltstone, greenish-gray, argillaceous, forming prominent
light-colored band in region. Probably same as 3rd light-
colored band below top of Flowerpot Shale of section XIV... 2.0

(section not measured below this point; mostly covered red
shale)

DOG CREEK SHALE 235

XVIII, Section measured just north and south of road and alrmg road one
mile east of Cedar Springs, Major County, beginning at top in basal Marlow
Formation along road and proceeding downward In S% SE¥ sea 11,
NEY¥% NE% sec. 14, and SW¥%4 NW14 sec. 18, T. 20 N, R. 18 W, to the
Southard and Watonga Dolomite Beds, to the Shimer Gypsum Member in
SEY% SEYVs SW see. 18, T, 20 N., R. 13 W. Section then extrapolated to rail-
road cut in NE¥ SE% sec, 29, T. 20 N, R. 12 W,, down to Magpie Dolomite,
continued to base of Blaine Yormation in Lopp quarry in SW% NW¥X sec.
21, T, 20 N., R. 12 W,, ending in bluff east of Sand Creek in SE¥%4 NW4 sec.
20, T, 20 N., BR. 12 W., for Cedar Springs Dolomite and Flowerpot sections.

Marrow FormaTion (top not exposed) Feet
Sandstone, moderate reddish-brown, quartzose, fine-grained,
friable, weakly indurated; exposSeqd .......o.ooomoemmrvvern e 100 +
Sandstone, greenish-gray, quartzose, fine-grained, friable,
weakly indurated ....... ettt w05
Doc CreEx SHALE (total thickness 157.2 feet)
Shale, red, silty, DIOCKY ..o 5.5

Siltstone, mottled greenish-gray and reddish-brown, dolo-
mitic, speckled, well-indurated ; forming light greenish-gray

18dZEe e 1.2
Shale, red, silty, blocky 10.2
Shale, reddish-brown and greenish-gray, silty, thin-bedded;

forming light-colored greenish-gray band ........cooevnn.. 0.25
Shale, red, silty, blocky 2.0
Siltstone, greenish-gray, dolomitic, argillaceous, moderately

indurated; forming light-colored greenish-gray band ......... 0.2
Shale, red, silty, blocky; grading into siltstone ... 10.25
Dolomite, light purplish-brown and mottled greenish-gray,

argillaceous, platy, crinkly, weakly indurated ... 0.4
Shale, red, silty, weakly indurated ............ccocooveeueuecncnnee. 4.0

Siltstone, greenish-gray, argillaceous, gypsiferous, weakly
indurated; with some indurated 18Fers .......ceoevereerenns 0.75
Shale, red, silty, platy, well-indurated . . ..
Shale, greenish-gray and reddish-brown, gypsiferous, silty,
well-indurated ; with much satin Spar ...........ooovvvovevrereenenns 4.0
Shale, blackish-brown, well-indurated, blocky

greenish-gray and platy in upper two feet ....ocovvovvevvvevnenncnn 5.75
Dolomite, greenish-white, well-indurated, rubbly; grading

into blackish-gray shale ........ 0.3
Shale, red, silty, well-indurated; with occasional greenish-

gray layers; with much satin spar 4.0
Siltstone, greenish-gray, gypsiferous, argillaceous. well-indu-

rated ......... et vt et ettt saeane e enenans e 1.2
Shale, greenish-gray and reddish-brown, silty, crinkly bed-

ded, thin-bedded .......... . 3.2
Siltstone, reddish-brown and greenish-gray, argillaceous,

gypsiferous, well-indurated ..........ooovvoeveiceeecvieeeeeee e neenns 0.75
Shale, red, Silty ..ceeeeeoeceeneeenne. 1.25
Siltstone, greenish-gray, gypsiferous, weakly indurated ............ 1.5
Shale, red, silty, well-indurated ... .- 1.0
Siltstone, greenish-gray, mottled reddish-brown, argillaceous,

weakly indurated 2.0

Dolomite, light-gray, argillaceous, fine-grained, crinkly bedded.. 0.5
Shale, red, silty ; mottled moderate reddish-brown in middle .... 1.8
Siltstone, greenish-gray, mottled reddish-brown, argillaceous.... 0.75

Shale, red, silty, well-indurated 0.75

Dolomite, light-gray, fine-grained, dense, well-indurated,
blocky, even-bedded 0.1

Shale, red, silty, blocky, well-indurated 3.0

Shale, green, silty, platy, weakly indurated
Shale, red, silty, weakly indurated 0.8
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Feet
Shale, green, mottled reddish-brown, platy - 0.5
Dolomite, light-gray to tan, fine-grained, dense, thin-bedded,
well-indurated, blocky ; with some reddish-brown streaks ...... 0.4
Shale, green, silty, well-indurated; with reddish-brown shale
in upper part 2,75

Shale, red, silty

Southard Dolomile Bed:

Dolomite, light-gray to yellowish-gray, fine-grained, dense,

thin-bedded, well-indurated; forming prominent ledge ......... 0.5
Unnamed beds:

Shale, greenish-gray, Silty ..o E_BO
Shale, red, silty, blocKy ......cccoveemnnn 3.25
Siltstone, greenish-gray, argillaceous 1.75
Shale, red, silty, blocky ...cocoovveeeerininiccns . .20
Siltstone, greenish-gray, argillaceous, weakly indurated .... 0.5
Shale, red, Silty, DlOCKY oottt 5.25
Siltstone and shale, greenish-gray and reddish-brown, inter-

bedded 1.5

Shale, red, silty, blocky ..

Siltstone, greenish-gray, argillaceous ......

Shale, red, silty, DlOCKY ..o ercraentes s

Siltstone, light brown and mottled greenish-gray, weakly
INAUTALEd .ot

Shale, dark reddish-brown, silty, blocky :

Siltstone, light brown and mottled greenish-gray, weakly
INAUTALEA .o e e

Shale, greenish-gray, blocky . 0.75
Shale, red, silty, blocky .......... . 31
Shale, greenish-gray, platy .. 125
Shale, red, silty, DIOCKY ..o s 4.25

Watonga Dolomite Bed:

Dolomite, light bluish-gray, fine-grained, dense, well-indurated 0.
Shale, red, silty .ccocvvnevinnnns

Dolomite, light bluish-gray; as above - - 07
Shale, light bluish-gray to greenish-gray, dolomitic, platy ....... 1.25

Haskew Bed:

Siltstone, light-brown, gypsiferous, massive, well-indurated;
TOrming 18AZE ..ottt e e 3.0

Unnamed beds:

Shale, red. silty; with some greenish-gray shale l.ayers; and ”
with much crinkly bedded satin spar (not detailed) .............. 23.0

Braine FormaTion (total thickness, 75.6 feet)

Shimer Gypsum Member:

Gypsum, white, coarsely crystalline, deeply weathered; form-
ing ledge; absent in mANY PIACES ... 13.0

Altona Dolomite Bed:

Dolomite, light-gray to yellowish-gray, well-cemented, fns_sili-
ferous, fine-grained, dense, vuggy, odlitic; - to 2-inch
beds: with some thin fine-grained mnon-otlitic layers;
weathering light tan: box-work weathering ... 1.5

(section extrapolated to railroad cut in NEY SEY% sec. 29,

T. 20 N, R. 12 W.)

Unnamed beds:

Shale, greenish-gray, silty, DlOCKY ... 0.25
Shale, red, blocky, mottled greenish-gray . ... 40
Shale, red, silty; with much selenite ..... 8.75

Shale and gypsum, greenish-gray, crinkly bedded, selenitic,

moderately indurated; weathering greenish-gray ...
Shale, red, silty, blocky: with much selenite .
Shale and gypsum, mottled reddish-brown and greenish-gray,

FLOWERPOT SHALE 237

Feet
selenitic; with satin spar forming reddish-brown ledge ........ 0.75
Shale, red, silty, blocky 1.2
Shale, greenish-gray, blocky; with much paper-thin selenite .... 0.8
Shale, red, blocky; with some selenite 1.2
Shale and gypsum, reddish-brown, blocky, crinkly bedded,
selenitie, well-indurated; in two ledges separated by red-
brown shale 1.5
Shale, red, blocky; with much selenite near base ..................... 2.0
Nescatunga Gypsum Member:
Gypsum, reddish-brown, thinly laminated, well-indurated ;
with many reddish-brown clay seams; with much selenite
and satin spar 0.8
Gypsum, greenish-gray, thinly laminated, selenitic; with
much satin spar and many greenish-gray shale seams ......... Qa9
Gypsum, white, alabaster-like, fine-grained; mottled with
irregular reddish-brown streaks and seams; with 1% feet
of anhydrite in middle portion 15.75
Magpie Dolomitic Bed: (section measured in Lopp querry SWY%
NW3Y% sec. 21, T. 20 N., R. 12 W.)
Dolomite, light-gray to greenish-gray, fossiliferous, odlitie,
fine-grained; %- to 2-inch beds; forms tan blocks: forms
an escarpment 0.7
Unnamed beds:
Shale, greenish-gray and mottled reddish-brown, blocky .......... 04

Shale, red, blocKY . ..oceooveeonnn...
Shale, greenish-gray; as above
Shale, red, blocky
Shale, greenish-gray; as above ................
Shale, red, blocky; with some satin spar

Kingfisher Creek Gypsum Bed:

Gypsum and shale, interbedded, mottled greenish-gray and

reddish-brown, crinkly bedded; with much satin F5) 0 2: ) 1.5
Unnamed beds:
Shale, red; with occasional greenish-gray shale streaks ... 2.75
Shale, greenish-gray and reddish-brown, crinkly bedded ; with
much satin spar 1.0
Shale, red, blocky .......... 0.75

Gypsum and shale, interbedded, reddish-brown, crinkly bed-
ded, blocky, well-indurated; with some satin spar
Shale, red, blocky; with occasional satin spar ...
Gypsum and shale, interbedded, reddish-brown, wel
rated, crinkly bedded

Medicine Lodge Gypsum Member:

Gypsum, light-gray and reddish-brown, interbedded, fine-
grained, crinkly bedded, well-indurated .......ooovoeovononn.. 1.0
Gypsum, light-gray to white, fine-grained, laminated; with

light-gray streaks and occasional reddish-brown streaks ........ 5.25
Cedar Springs Dolomite Bed: (the type section)

Dolomite. light-gray, fine-grained, dense, odlitic, massive,
well-indurated; interbedded with non-oblitic portions;
grading upward into gypsum; forming ledge ......o...ocovoeen... 0.5

Frowerpor SHALE (exposed thickness, 104.3 feet)
Unnamed beds: .

Shale, greenish-gray, blocky 0.2

Shale, maroon to dark reddish-brown, DlOCKY ..ocoeeereeeeteecn 1.0

Shale, red, blocky 2.0

Shale, greenish-gray to gray, blocky 2.5

Gypsum, white, mottled reddish-brown and greenish-gray,
limonitie, argillaceous, crinkly bedded, well-indurated :
with much satin spar; forming prominent ledge .................. 0.75

Shale, red, blocky
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Feet if)lxl. Sectl;m lgeﬁ_sfl;;ed in ‘];llgh hill southwest of Greenifeld, beginning at
m. interbedded, reddish-brown, blacky; with ] p in sec. 5 an 4 sec, 6, T. 14 N., R, 11 W,, and ending in Dog Creek
Shsuolg :I;(ie%i?:#_g;ay layers and much satin SPAT ..o 5.25 Shale in NW% sec. 4, T. 14 N., R. 11 W., Blaine County, Oklahoma,
Shale, red, blocky; with many crinkly bedded satin spar . MarLow ForMaTion (total thickness, approximately 114 feet) Feet
LAYEES  coooceceverenvuresssssessescasercsaraeasssnssssesan st . Emanuel Dolomite Bed:
Dolomite, light-gray, fine-grained, laminated, wavy bedded, Dolomite, grayish-pink to pale-pink, fine- to coarse-crystalline,
massive; weathering light-tan ... e 05 arenaceous, crinkly bedded; %- to %-inch beds; with vuggy
Shale, red, blocky; with many paper-thin selenite layers ... 2.75 laxglnae along weathered arenaceous layers; forms ledge
Shale, greenish-gray, blocky, well-indurated; with some thin and escarpment 11
irregular seams of satin spar ... lenit 16 Unng;’;fgstgfl?:pale to moderate reddish-brown art fi
R s : nite » -br , quartzose, fine-
Shale, red, blocky; with much satin spar and with S‘if __________ 6.5 grained, medium-bedded, well-indurated;qmore pinkish
lltstone,  greenish gray, argiliaceous, Evpsiferous, weakiy toward base ' 10
Sl!tStOl{le, dgreems gray, e eeeearsneeeeeee e enereneen 2.0 Sandstone, moderate reddish-brown, mottled grayish-orange,
indurate s e . ell.indurated ; quartzose, fine-grained, silty, argillaceous, cross-bedded,
Gypsum, gx:eemsh-gray. n}-gluuceous, m‘aisne,. iy n- rominen!!, partly covered; subangular to subrounded grains; with
grading into beds above and below ; forming P! 1902 some medium-sized well-rounded frosted grains ...................... 26.75
light-colored ledge in the region. This is Gould’s ( ’ Relay Creek Dolomite Bed:
1905) “northward disappearing wedge of Ferguson gyp- Dolomite, gray-pink to bale-pink- as above 2.0
sum”, which is actually not his same F_er_guson gypsum as 12 Unnamed bcés: . )
described on Salt Creck Canyon in Blaine pounty """"""""" . Shale, reddish-brown, argillaceous, silty, blocky; grading
Siltstone, greenish-gray, argillaceous, gypsiferous, weakly into moderate reddish-brown siltstone 1.5
indurated ; laminated with reddish-brown shale streaks ... 2'?5 Siltstone, greenish-gray, argillaceous, weakly indurated ........ 0.5
Shale, red, DLOCKY .cccorrioimimrresesesns e eeerenass ssesenenes - 1. Sandstone, moderate reddish-orange to moderate reddish-
Shale, red, blocky; with much satin spar and selenite : brown, silty, argillaceous, quartzose, fine-grained; with
Shale, red, blocky; speckled with greenish-gray spots; with some medium-sized well-rounded frosted sand grains; cal-
SOME SALIN SPAL NEAT LOD wovoererosrrrorremsesesesesssesesrenssssssssmmressasesiees 5.75 careous in middle; mostly massive; forming a prominent
Gypsum, white, mottled reddish-brown and greenish-gray, _escarpment 55.25
fine-grained, well-indurated; forming prominent band ... 0.2 Siltstone, reddish-brown, argillaceous, well-indurated; with
Shale, red, silty, BIOCKY oo cecicecnnans s 4.0 some ¥-inch greenish-gray spots 6.0
Gypsum, white, mottled greenish-gray, nodular, fine-grained.... 0.2 Covered, siltstone and interbedded sandstone and shale, as
Shale, red, silty, blOCKY ... e 0.75 above ; ‘ 200 +
Shale, greenish-gray, gypsiferous; well-indurated in places...... 0.1 Dos CREEX SHALE (exposed thickness, 110 feet)
Shale, red, SILY, DIOCKF st 2.6 Shele, dark reddish-brown, partly covered; with many 1- to
Shale, mottled reddish-brown and greenish-gray, dolomitie, 2-inch greenish-gray shale spots; with 10-15 feet exposed ...100.0
blocky, well-indurated .......ccociiiiiiniinnees o 0.1 Southard Dolomite Bed:
Shale, red, silty, blocky; well-indurated in middle - 1-9, Dolomite, light-gray to yellowish-gray, fine-grained, dense,
Gypsum, white, nodular, selenitic ... reeeeane b s e 0.; well-indurated, medium-bedded ; forming ledge .......coomeon......
Shale, red, silty, blocky cesrens e 1.5 Unnamed beds:
Gypsum, greenish-gray, argillaceous, selenitic . 0-(1) Shale, green, Silty ..., 0.3
Shale, red, silty, blocky 4 Shale, red, silty 100 +
Gypsum, white, mottled greenish-gray, nodular, well-indu-

rated: forming base of upper gypsiferous portion of

Flowerpot Shale ... . 0.75
Shale, red, silty, blocky; with many 15- to ;}-mch green}sh-

gray shale spots and with some vertical veins of selenite...... 4.0
Shale, mottled reddish-brown and greenish-gray, dolomitic, 0.25

blocky, well-indurated .
Shale, red, silty, blocky - - o1
Shale, greenish-gray; with some satin SPAr ... 2.1
Shale, red, silty, blocky o s
Gypsum, greenish-white, nodular. selenitic
Shale, red,, silty, blocKy ..cceiincnnns e
Shale and gypsum, greenish-gray, selenitic, nodular
Shale, red, silty, blocky .......
Shale, greenishygray. g]ypsiferous, crinkly bedded

. silty, blocky ...

gﬂﬁ{ﬁj :eeg. ssilt;, blncky},' wel ated ; with occasional 1-

to 2-inch greenish-gray spots with black centers; forming

(The closest section to this one that contains the Southard
Dolomite Bed is the one at Roman Nose State Park [section
XII] where the Southard is approximately 85 feet above

the top of the Shimer Gypsum at the base of the Dog Creek
Shale.)

XX, Section measured at type Relay Creek area beginning at top in NW?
SW)4 SEY sec. 19, T. 15 N, R, 11 W., continuing in SE¥% NE% SEY¥ sec.
19, east into SW)4 NW4 SW4 sea. 20, NW¥ sec. 29, T. 15 N., R. 11 W., in
prominent hill two miles northwest of Greenfield, just south of Relay Creek.

MarLow ForMaTion (total thickness, 112 feet)

Emanuel Dolomitc Bed: (type section) Feet

Dolomite, grayish-pink to pale pink, coarsely crystalline ;
with many 1-2 mm fine-grained quartzose layers parallel

to the bedding; with vuggy layers; forming prominent
ledge

i 3.0 Unnamed beds:
o ;Ssasl;anfvhll‘:g'genoaﬁiﬁ}, £INE-ErAINRA .oveoeeeeeeereemcereeesenraecesonsaeenes 0.5 Sandstone, pale reddish-brown, dolomitic, quartzose, fine-
Shale, r'ed. silty, blocky, well-indurated, exposed ........cceeer 1.0

grained, well-indurated ; subrounded to subangular grains;




DOG CREEK SHALE

Feet
with quartz grains coated with pale reddish-brown iron
stains 2.0

Sandstone, dark reddish-brown and grayish-orange, dolomitie,
quartzose, fine-grained, well to weakly indurated; sub-
angular to subrounded grains; with some medium-sized
well-rounded frosted grains; with symmetrical ripple
marks that strike N 25° B four feet below tOD .cooecmrecrennsd 25.25

Relay Creek Dolomite Bed: (type section)

Dolomite, grayish-pink, fine- to coarse-crystalline, dense,
well-indurated, wavy bedded; with many 2-5 mm light
greenish-gray argillaceous vuggy bands; forms resistant
JEAEE  wovceeeeeeeee ettt nas e e 4.5

Unnamed beds:

Sandstone, moderate reddish-brown, quartzose, silty, argil-
laceous, weakly indurated, fine-grained, dolomitie, light
greenish-gray at top; with a few medium-sized grains ......... 4.0

Dolomite, pale pink, fine-crystalline, compact; with many
thin argillaceous grayish-green. and pinkish-gray laminae
with vuggy openings lined with coarsely crystalline calcite;
forms 1edge ...ovrvcmrmicnnneieenen 1.0

Sandstone, moderate reddish-orange to moderate reddish-
brown, quartzose, weakly indurated, silty, fine-grained ;
subangular to subrounded grains; with a few medium-
sized well-rounded to subrounded grains; with a 2-foot
impure dolomitic zone about 20 feet below the top; form-
ing a massive ledge ... 52.5

Siltstone, reddish-brown, even-bedded ; mottled greenish-gray
FL R 0 « SRR

Siltstone, greenish-gray, mottled reddish-brown, argillaceous,
crinkly bedded, well-indurated; with 3-inch shale in middle.. 1.0

Shale, red, silty, platy; mottled with some greenish-gray

streaks ......... 2.0
Sandstone; as above; with some greenish-gray streaks ........... 1.5
Shale, red, silty, well-indurated 2.0
Sandstone, mottled greenish-gray; as above; with many

medium-sized grains ... 0.25
Sandstone, medium-grained to fine-grained, weakly indu-

rated; as above; with some greenish-gray streaks .......... 1.75
Sandstone, greenish-gray, medium-grained, friable; as above.. 0.25
Shale, red, silty, weakly indurated .. 4.25
Sandstone, fine-grained; as above ... 0.5

Shale, red, silty, weakly indurated
Sandstone, vuggy, well-indurated; as above ...
Shale, red, silty, platy; with some greenish-gray streaks ..........
Sandstone, light greenish-gray, argillaceous, silty, caleareous,
quartzose, fine-grained; with many medium- and a few
coarse-sized grains, well-rounded to subrounded, frosted,
white, poorly cemented ; well-indurated in middie 9 inches .... 4.25

Doc Creex SiaLe (exposed thickness, 76.2 feet)

Shale, dark reddish-brown, blocky, well-indurated ; mottled

with some 1- to 2-inch greensh-gray SPots .......coomisneice 14.75
Shale, chocolate-hrown, well-indurated, blocky; with 1-inch

greenish-gray layer at top and at bottom ....oceciiiennenes 0.75
Shale, reddish-brown; as above 317.75

Siltstone, greenish-gray, arennceous, massive, weakly indurated 2.5
Shale, reddish-brown; as above 2.0
Shale, green, weakly indurated
Shale, reddish-brown; as above ...
Shale, reddish-brown, dolomitic, nodular; as above ...
Shale, reddish-brown; as above
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Siltstone, light greenish-gray, argillaceous; with some fine-

grained quartzose sandstone

241

Feet

%5

Shale, red, well-indurated; exposed

100 +

XXI Section measured west of Watonga, beginning at top in creek in
N3% NW4 sec. 80, T. 16 N., R, 12 W., continuing downstream into SWh
SW% sec. 20 and N% see. 29, and ending in the Dog Creek Shale in

S NEY% sec. 20, T. 16 N, R. 12 W,

RusH SPRINGE SANDSTONE
Sandstone, moderate to dark reddish-brown to moderate red-
dish-orange, fine-grained, quartzose, calcareous, well- to

weakly indurated, cross-bedded; with many medium-sized
well-rounded frosted grains

Fect

10.0 +

MagrLow ForMaTION (total thickmess, 93 feet)
Emanuel Dolomite Bed:
Dolomite, maroon, arenaceous, vuggy, criokly bedded, well-
indurated; mottled with many black specks; with vugs
filled with calcite

0.06

Unnamed beds:
Sandstone, silty, partly covered; as above

20.0

Relay Creek Dolomite Bed:
Dolomite, maroon, argillaceous; absent in most places; ap-
pearing as a maroon discoloration of sandstone but persist-

ently at the same level

Unnamed beds:
Sandstone, partly covered; as above; not eross-bedded
Sandstone, moderate reddish-brown to moderate reddish-
orange, fine-grained, quartzose, well- to weakly indurated,
calcareous; with some medium-sized well-rounded frosted

grains; with light greenish-gray layers at top and at bottom 1.0

Sandstone; as above; with no light-colored layers
Sandstone, mottled light greenish-gray and moderate reddish-

11.0

brown, weakly indurated ; as above; forms light-colored band 3.75

Siltstone, shale, and some sandstone, moderate reddish-
brown to dark reddish-brown, weakly-indurated, partly
covered

Sandstone, moderate reddish-brown to moderate reddish-
orange; as above; speckled with many 1/16-inch greenish-
gray spots

Sandstone, dolomitic, slabby, crinkly bedded; as above ........
Sandstone ; as above; speckled with many greenish-gray spots..

Sandstone, light greenish-gray, quartzose, fine-grained ; mot-
tled with moderate reddish-brown spots; with many me-
dium-sized and a few coarse-sized well-rounded frosted
white grains; well-indurated in places; forms prominent
light-colored band; with basal 3-4 inches crinkly bedded

Dog Creex SHare (exposed thickmess, 54.4 feet)
Shale, red, well-indurated; with some lenticular greenish-

gray beds and many 2- to 3-inch greenish-gray shale spots....

Shale, red; as above; with some 1- to 2-inch greenish-gray
dolomitic shale layers at top; and with some 2-inch green-
ish-gray shale layers beneath

Siltstone, greenish-gray, vuggy, argillaceous; dolomitic in
upper portion, forms light-colored band
Siltstone, speckled greenish-gray and reddish-
laceous, platy, weakly indurated

Shale, chocolate-brown, silty, platy, weakly indurated ............

Siltstone, platy; speckled as above; with ripple marks in
middle

Shale, ‘red, silty
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Feet
Siltstone, well-indurated; speckled as above ... 03
Shale, moderate reddish-brown and greenish-gray, silty, mas-
sive, weakly indurated 0.9
Siltstone, greenish-gray, argillaceous, crinkly bedded, thin-
bedded, weakly Indurated 0.25
Shale, red, silty, well-indurated; exposed 50 +

XXII. Sectlon measured northwest of Eagle City to Canton dam area,
beginning at top in the Cloud Chief Formation in high hill in S% SE¥ sec.
1, T, 17 N, R. 14 W, and N% NEY sea 12, T. 17 N, R. 14 W,, Dewey
County, continuing eastward into SW% SWY% sec. 6 and C sec. 6, T. 17 N,,
R, 18 W., Blaine County, to Relay Creek Dolomite in creek in N% NW4
NWY% sec. 5, T. 17 N, R. 18 W. Section then extrapolated to SE¥% NW¥4
SW¥% sec, 27, T. 18 N., R. 13 W, in road cut, for Relay Creek interval,
continuing into NEY% NWY% sec. 27, for Marlow Formation to Dog Creek,
ending just south of Canton dam, in NE¥4 NE% SEY% see. 32 and SW3%
SWY% NWY% sec. 83, T. 19 N, R. 18 W,, for Dog Creek portion,

Croup CrIer? ForMATION (exposed thickness, 100.75 feet) Feet

Dolomite, pinkish-gray to white, fine-crystalline, compact,
thin-layered : with occasional black manganese? specks;
with vugs along layers lined with dolomite crystals; some
portions are streaked pale pink and moderate red, are
finely to medium crystalline, and are lenticular; other por-
tions are light gray with a salt-and-pepper texture, and are
medium to coarsely crystalline; forms undulatory ledge........ 4.0

Sandstone, moderate reddish-brown, fine-grained, cross-
bedded, crinkly bedded, quartzose, calcareous, silty; with
some medium- and coarse-sized well-rounded frosted
grains; with many carbonate stringers throughout; well-
indurated where highly calcareous 26.0

Dolomite, pinkish-gray to white, mottled grayish-orange,
fine- to medium-crystalline, compact; speckled with many
black manganese oxide spots; with interbedded pale- to
moderate-red wavy lenticular coarsely crystalline arena-
ceous laminated donlomite: showing definite thinning and
thickening of bedding: with vugs along arenacenus layers.
Some portinns are light olive gray, crystalline, compact;
have a salt-and-pepper texture; are interbedded with pink-
ish-gray coarsely crystalline laminated dolomite that has
vugs filled with cnleite erystals, Forms undulatory ledge...... 3.0

Sandstone, moderate reddish-brown, calcareous, silty, slightly
cross-bedded ; as above; with indurated dolomitic streaks
15 feet and 32 feet AbOVe DASE ... 67.0

Weatherford? Dolomite Member:

Dolomite, white, fine-crystalline, compact; with many thin
wavy light-red to grayish-pink arenaceous layers: with
occasional Y%- to l%-inch black manganese oxide spots; be-
coming vuggy along the arenaceous layers; with coarse-
crystalline dolomite lining the vugs; forms pale reddish-
brown to light-brown resistant ledge 0.75

Rusg SPRINGS SANDSTONE (total thickness, 180 feet)

Sandstone, moderate to dark reddish-brown, silty, cross-
bedded, quartzose, fine-grained, weakly-indurated; with
occasional medium-sized well-rounded grains; with occa-
slonal dolomitic vugs where well-indurated ......ccoeiiceinecenies 32.0

Dolomite, pinkish-gray to white, mottled moderate reddish-
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Feet
orange to reddish-brown, arenaceous, fine-crystalline, lay-
ered; with calcite-filled vugs along layers; with many
small black manganese oxide spots; grading into a dolo-
mitic sandstone; appearing to be deposited in patches;
forms light-brown to pale reddish-brown ledge ..........ccooeee. 1.0

Sandstone, moderate reddish-brown to light-brown, gypsi-
ferous, medium-grained, highly cross-bedded; well-rounded
to subrounded frosted quartz grains; with dip of cross-
bedding in S 25° W direction 3.5
Sandstone, moderate reddish-brown, fine-grained, quartzose,
s!lty, calcareous, highly cross-bedded; with many medium-
sized well-rounded frosted grains; with dip on cross beds
same as above; cross-beds in 4- to 6-foot intervals; parallel
to bedding at base; forming an acute angle with the bed-
ghng-plane above; lower 18 feet not cross-bedded; weakly
u_]durated except where highly calcareous; with symmet-
rical ripple marks 2 inches wide that strike N 50° W ....
Sandstone, moderate reddish-brown to moderate reddish-
orange, silty, calcareous, fine-grained, cross-bedded; with
some medium-sized grains; weakly indurated except where

highly CalCar@OUS .....oeceeevcieeeeeceeereereceeeeeene 08.0 +
MarLow ForMATION (total thickness, 100 feet)
Emanuel Dolomite Bed:
Dolomite, maroon, crinkly bedded ; mottled with many black
manganese oxide spots; 15- to %-inch beds; forming small
JRAZE ottt e e se e e e saa 0.1
Unnamed beds:
Sandstone; as above; covered in plACeS .....cccovevereriiiinnans 20.0 +
Relay Creek Dolomite Bed:
Dolomite, maroon; 8s aboVe ..........cccoooeiiiiiiieceeeee v eeeenen 0.1

Unnamed beds:
Sandstone, silty, argillaceous, weakly indurated; as above........ 26.75
Shale, dark reddish-brown, silty; forming a line ...
Sandstone; as above
Sandstone, highly dolomitic, erinkly bedded; as above; form-

FD oY =Y V- SO 0.1
Shale, red, silty; with many %- to 1-inch dolomite nodules
and geodes .......ccemeieieiene et eerrere et e et eeberermatenaan st annn 2.75

Sandstone, silty; as above .

Sandstone ; as above; with many g

Shale, chocolate-brown, silty, well-indurated, blocky .........

Sandstone, mottled greenish-gray, medium-grained; as above....

Siltstone, moderate reddish-brown to orange-brown, argil-
laceous, arenaceous, weakly indurated .

Sandstone; as above; upper 6 inches dolomitic ...

Siltstone, greenish-gray, argillaceous, arenaceous, gg

Sandstone, massive, silty, weakly indurated; as above; mot-
tled with occasional l4-inch greenish-gray spots .............. 21.75

Sandstone, greenish-gray, mottled moderate reddish-brown,
fine-grained, quartzose, weakly indurated, massive

(section extrapolated to Canton Dam area to north)

Do Creex SHarLe (exposed thickness, 49.20 feet)

Siltstone, moderate reddish-orange, medium-bedded, speckled
greenish-gray with many vuggy areas lined with quartz
crystals .. 0.5

Shale, red-brown, silty, blocky, well-indurated .. ... 0.25

Siltstone; as above; weathering moderate reddis g€ .o 0.2

Siltstone, greenish-gray and reddish-orange; as above;
weathering greenish-gray .. 0.2

Shale, reddish-brown, blocky ... 1.5

Siltstone, greenish-gray and moderate reddish-orange; as above 0.1

Shale, red-brown; as above




244 MARLOW, DOG CREEK, BLAINE

Feet
Siltstone, orange-brown; as above; weathering reddish-brown 0.2
Shale, red-brown; as above ... 1
Siltstone, reddish-orange and greenish-gray, well-indurated ;
as above; with many small greenish-gray spots ... 0.5
Shale, red-brown, blocky ....12.75
Siltstone, reddish-brown, argillaceous, thin-bedded ; well-indu-
rated; with some l4-inch greenish-gray spots; forming a

18A8E oot . 0.25
Shale, red-brown, DIOCKY ..ot 2.0
Shale, red-lwown, silty, well-indurated, with many 0.5- to

1-inch greenish-gray spots; forming a resistant ledge ........... 0.5

Shale, red-brown; with some 1- to 2-inch greenish-gray spots....14.75
Shale, red-brown; with many 0.5- to 1-inch satin spar layers;

and with several 0.25-inch greenish-gray siltstone layers in

BASAL 1-LOOE wveeeeeeoaveemeareseeseemeesesrecsensansesassasssassamnr e snans s sanaseasss s 8.0
Siltstone, wmottled greenish-gray and reddish-brown, arena-

ceous, well-indurated; with some 0.5- to 1-inch beds of

SALID SPAT  cecerucitirmnrerrmsns s saar st s 2.0
Shale, red-brown; exposed to water level of North Canadian
RAVET oonoeieieeeeeeeessesseeemsneeecanssscmsasssra st st s e e amn s s RS s 2.0 +

XXIII. Section examined from cuttings taken every 5 feet from explora-
tory water well drilled by the Watonga Chamber of Commerce on the Dr,
Bohlman place, NW} NW% sec. 26, T. 16 N., R. 13 W, about 10 miles
west of Watonga; completed September 3, 1956, Flevation 1,775 feet; total
depth 587 feet; spudded in the Rush Springs Sandstone.

Rusm Serines SANDSTONE (partial thickness, 125 feet) Feet
Sandstone, moderate reddish-brown to tan to moderate red-
dish-orange, fine-grained, quartzose; subrounded to sub-
angular grains, ranging in size from 0.025 to 1 millimeter....125.0
MagrLow Formation (total thickness, 100 feet)
Sandstone; as above; with maroon and black specks; prob-
ably representing the Emuanuel and Relay Creek Dolomites
in part
Sandstone; as above;
in upper 15 feet; with many 0.8- to 1.2-millimeter grains........ 55.0
Siltstone, shale, and fine-grained sandstone, moderate to dark
reddish-brown ; probably interbedded 25.0
Dog Creex Smare (total thickness, 180 feet)
Shale, dark reddish-brown, silty, well-indurated ; with oc-
casional satin spar flakes and greenish-gray shale specks......55.0
Shale; as above; with many greenish-gray shale layers .........
Shale: as above; with dolomitic shale or argillaceous dolo-
mite 1AYers .....oeeceneviiininnns .
Southard Dolomite Bed:
Dolomite, light-gray, fine-grained, dense, argillaceous .......... 0.3
Unnamed beds:
Shale; as above; with many greenish-gray dolomitic shales
present eeeremeeeeseteesimeeesteetesveisoavsesreesreesieicesesseatesieeas 20.0
Shale; as above; with some greenish-gray shale layers ........... 30.0
Watonga Dolomite Bed:
Dolomite, light bluish-gray, fine-grained, argillaceous, dense...... 5.0
Unnamed beds:
Shale; as above; with much satin spar; highly gypsiferous
at base etrererenreeneeneans 30.0
Bramne ForMATION (total thickness, 95 feet)
Shimer Gypsum Member with Aliona Dolomitc Bed at base:
Gypsum, white, fine-grained; with much anhydrite; becom-
ing dolomitic at baSe ..o . 15.0

o
e
(31

MARLOW FORMATION, DOQ CREEK SIALYE

Fect
Unnamed beds:
Shale, dark reddish-brown, silty ; with much satin spar and
greenish-gray shalg beds : 30.0
Nescatunga Gypsum Member with Magpie Dolomite Bed at base:
Gypsum and anhydrite, white, fine-grained, well-indurated ;
with greenish-gray dolomitic layer at DASE .coecreciereeeen e 22.0
Unnamed beds, including Kingfisher Creek Gypsum Bed:
Shale, red, silty; with occasional greenish-gray shale layers,
and with some anhydrite and gypsum ChipPs ....ccooemvennennns 21.0
Medicine Lodge Gypsum Member including Cedar Springs Dolo-
mite Bed:
Gypsum and anhydrite, white; with some reddish-brown

shale above 7.0
Frowsrror Sitare (drilled thickness, 87 feet)
Shale, dark reddish-brown, silty, blocky; with some green-
ish-gray shale layers; with much gypsum; being cavernous
in upper part 60.0
Shale; as above, but with no gypsum ...... 27.0

Total depth 587.0 feet

XXIV., Sunray Mid-Continent Baker No, 1 Relief core hole, Beginning at
top in basal part of Rush Springs Sandstone, at ground elevation 1,666
feet, in NW% SEY SW¥% sec. 36, T. 14 N, R. 13 W., the first 397 feet to
Blaine top was drilled, the next 373 feet into the Flowerpot Shale was
cored (3-inch cores), and the last 230 feet was drilled to a total depth
of 1,000 feet. The Emanuel, Relay Creek, Southard, and Watonga Dolomite
Beds are extrapolated from surface information, supplemented by exam-
fuation of cuttings.

Feet
Rusu SpriNgs SANDSTONE (base locally exposed)
Sandstone, red-brown, fine-grained, QUATEZOSE ......cocecerenne 1.0
MarLow ForMATION (total thickness, 153 feet)
Emanuel Dolomite Bed:
Dolomite and shale, red-brown and mottled dark-red, arena-
ceonus, platy, wrinkly bedded, well-indurated ; forming ledge....0.1
Unnamed member:
Sandstone, red-brown to moderate reddish-orange, fine-

grained, quartzose 19.8
Relay Creek Dolomite Bed:
Dolomite and shale, red-brown; as 8bOVE ......iinnne 01

Unnamed member:
Sandstone, red-brown; as above

Dog Creek SHALE (total thickness, 243 feet)

Shale, red-brown, Silty, DLOCKY .o nessens 98.0
Southard Dolomite Bed:
Dolomite, light-brown to light-gray, well-indurated, fine-
grained ; appearing as light-brown specks in cuttings ......... 0.5
Unnamed member:
Shale, red-brown, silty, blocky; with some anhydrite .............. 71.5

Watonga Dolomite Bed:
Siltstone, greenish-gray, dolomitic, well-indurated; with
some anhydrite; including Haskew Member at base
Unnamed member:
Shale, red-brown, silty, blocky; with much satin spar and
three prominent thick beds of anhydrite; with anhydrite
Stringers throughout ... 65.0
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Feet
Braine FoxMaTiox (total thickness, 1085 feer)
Shimer Gypsum Mcensher:

Anhyxdrite, red-brown, argillaceous 1.7
Anhydrite, gray, massive ... 6.0
Shale, greenish-gray ... 2.0
Shale, red-brown: with anhydrite bands . 3.0
Anhydrite. gray. Massive oo 4.3

Altona Dolomite Bed:
Dolomite, light-gray to yellowish-gray, fine-grained, odélitic;
extremely fossiliferous with many Peramophorus ... 1.0
Unnamed memhers:
Shale, greenish-gray. DROCRY
Shale. red-brown : with oceasional greenish-g
Shale. red-brown. blocky
Xescatunga Gypsum Member:
Anhydrite, gray, INASSIVE ... s 2.0
Anhydrite, gray, massive: with clear drusy halite filling
holes aboutr one-inch in diameter ..
Anhydrite. gray. massive
Magpie Dolomite Bed:
Dolomite, light-gray to yellowish-gray, fine-grained, dense

. 4.0

Lo T 151 14 ¥ PPN 1.0

Unnamwed member:

Shale. red-brown, silty, DIocKY s 15.5
Kingfisher Creek Gupsum Bed:

Anhydrite, gray, mottled red-brown, massive ... 2.0
Unnamed member:

Shale, red-brown, hlocky : with greenish-gray streaks ... 12.5
Medicine Lodge Gypsum Member:

Anhydrite, gray. massive. mottled reddish-brown ... 3.25

Cedar Springs Dolomite Bed:
Dolomite. light-gray to red-brown, fine-grained, dense, thin-
bedded. wavy bedded ... 0.25
Frowerror Sitare (base not determinable)
Shale. red-brown, bloeky
Anhydrire, gray. massive .
Shale, red-brown. silty. blocky: with some thin greenish-
gray siltstone and shale beds., and with oceasional an-
hydrite nodules
Shale, red-brown., bocky
Shale. red-brown, bloeky: with anhydrite noduales . .
Shale, red-brown, mottled greenish-gray, salty ...
Shale. red-brown : with oceasional greenish-gray shale layers....13.0
Clickusha Tongue:
Riltxtone, greenish-gray. well-indurated, salty
Siltstone, moderate reddish-orange: with interbedded
brown shale ...
Shale. red-brown; with occasional greenish-gray spots
Shale. red-brown, blocky: with anhydrite nodules .
Qiltstone, greenish-gray, mottled moderate reddish-orange,
cross-bedded, salty: with occasional red-brown shale
sfringers .
Siltstone, greenis
shale
Mudstone conglomerate. red-brown, mottled greenish-gray
Shale, red-brown : with small anhydrite nodules ...
Siltstone, greenish-gray: with occasional rved- brown sh

JAFOES  oooeeiececeecr et seei e e es e ee et e s e e e 2.0
Siltstone. red-brown, argillaceous, salty, blocky: with oc-
casional greeniSh-gray SpPots ...t 7.0

Mudstone conglomerate, red-brown, mottled greenish-gray, silty 2.0

FLOWERPOT SHALE 247

Feet
Siltstone, red-brown, argillaceous, blocky; with ocensional
greenish-gray shale patches 9.0
Siltstone, greenish-gray, argillaceous, salty 15.0
Siltstone and shale; as above; drilled. The projected base
of the Chickasha Tongue from the outcrop would be some-
where in this part of the section, and the base of the
Flowerpot Shale would be ahout another 180 feet farther
down . 230.0

Total depth 1,000.0
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A

249

(Boldface indicates main references.)

Acme Dolomite
“Acme” Member of Clifton
Adkison, W. L. (cited)
Agawam Gypsum
agricultural gypsum
alabaster

Alabaster Gypsum
algae

alluvial fans

Altona Dolomite

62

50

157, 167

67, 68

115, 123, table 7
127

32, 36

74-75

87

29-33, 42, 48-45, 46, 47, 48, 49, 50, 51, 53, 56, 61, 108,

200, 204, 208, 213, 217, 220, 226, 229, 232, 236, 244, 246

amphibian
Amphitheatre Dolomite
Anadarko basin
ancient stream channels
Anderson, P. W. (cited)
anhydrite
boron content
Blaine County
chemical analyses
Nescatunga Gypsum
origin
petrology
production
reserves
rosettes
strontium content
subsurface distribution and thickness
texture
Universal Atlas quarry
uses
Walton, S. A, and Son quarry
Anna Foley farm
Arbuckle Group
Arbuckle Mountains
Archimedes
Arkansas River
arroyo
Atokan rocks

B

badlands

Barber County, Kansas
Becker, C. M. (cited)
Beckham County
Bickford area, old gypsum workings
Big Spring

Bitter Creek
Blaine division
Blaine escarpment
Blaine Formation

30

56

15, 21, 28-29, 49-50, 61, 74-75
89-92

16

145

119-122
table 7
109-110, 134
125-126, 132-134, 148-151
134-138
117, 119
119.122
136, 137
145-146
120-122
185-188

153, 156, 159
63

165
87

90
165,168-169, 181

29

16, 17, 20, 22, 28, 31, 33, 35, 46, 47, 50, 51, 61

22, 26
47, 72, 84
116-117
96, 97

2, 48

14, 15, 20, 21, 22, 27, 28, 80-51, 52, 53, 56, 62, 64,

78, 86, 87, 95, 171, 172, 200, 204, 207, 213, 215-216, 218, 220,
225-226, 228-229, 231-232, 235-236, 244-246

Blosser, W. 1.
Bloyd Shale
Boeckman Ranch
Boblman well
brackish water

13

167
218
244
75, 719
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Branson, C. C.

brick plant

Bridgeport

Brown, O. E. (cited)

Bucher siding

Buckstaff, Sherwood (cited)
Bundy, W. M. (cited)
Burwell, A. L. (cited)
buttes

Caddo County

Caddo County buttes
calcite

California Trail
Canadian County

Canadian River

Canadian Triangulaticn Station

Canton

Canton reservoir and dam
Cat Creek Canyon

cave

Cave Creek, Kansas

Cave Creek Formation
Cedar Hills, Kansas
Cedar Hills Member
Cedar Springs

Cedar Springs Dolomite

Cedartop Gypsum
celestite

Central Basin platform, Texas

Central Oklahoma arch
cephalopod

Chapman Dolomite
Chapman's Amphitheatre
chemical analyses

13

60

88, 89, 90, 91, 92, 93
67

116, 207

32, 36, 81

148

94

82, 84

76, 84, 86, 88
84

142
32, 33, 84

19, 20, 21, 24, 26, 28, 31, 32, 33, 34, 37, 38, 40, 41,
13, 45, 47, 48, 49, 50, 53, 56, 57, 61, 68
12, 13, 14, 21, 64. 85, 86, 87, 88-93, 94, 98

80
61, 62, 73, 79, 92-93
80, 242

211

96

33, 46, 48, 53

28, 31, 32, 83, 45, 51
22

14, 15, 16-21, 22, 24, 29, 30, 194-198, 211, 218, 225

53, 235

27, 29-30, 32, 33, 84, 35-36, 48, 51, 201, 205, 209,
214, 218, 220, 227 230, 233, 235, 237, 245-246

51

141, 145-147
30

163

44, 50

59

56, 59

anhydrite 123-124, table 7
gypsum 123-124, table 7
Relay Creek Dolomite 71
volcanic ash 94
‘water 96, 97, 98
Cherokee pay 177, 180
Chester Greup 155, 160, 161, 164, 176, 180
Cheyenne Creek 55
Chicago, Rock Island and Pacific Railroad bridge 92

Chickasha Formation 15, 20, 21, 22, 23-26, 28, 29, 34, 45, 49, 61-62, 63, 74, 201,

Chief Magpie
Cimarron River
Clarke, F. W. (cited)
Clear Fork Group
Cleveland County
Clifton, R. L. (cited)
Clinton

Cloud Chief

Cloud Chief Formation

Coke County, Texas

Collingsworth Gypsum

columnar sections
Blaine Formation
Cedar Hills Member

209-210, 218, 222, 246-247
39

12-13, 14, 48-49, 85-88, 96-99
125

21

20

50, 126
85

82, 85

14, 15, 64, 70, 76, 77, 78, 79, 80, 81-85, 86, 87, 91,

194, 242
47
51

pl, II, 33
19
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Chester Group, Northwest Okeene Field 162
Chickasha Tongue 24
Cloud Chief Formation 77
Dog Creek Shale pl. I1, 52
Flowerpot Shale pl. II, 24
Marlow Formation 65
Pennsylvanian rocks, northern Blaine County 167
Permian rocks 172
Rush Springs Sandstone ™
Cemanche Cave 33
Comanche County Kansas 28, 31, 33, 35, 41, 45, 46, 47, 48, 53, 61, 64
Conley, R. F, (cited) 148
Cooper Creek 24, 28
copper 27, 34, 201, 205, 214
Cottage Grove zohe 167, 169

Cragin, F. W. (cited)

16, 22, 28, 31, 32, 34-35, 43, 45, 51, 56,
59, 64, 69, 79, 89

Cretaceous 86
Creta Dolomite 51
crogs-bedding 76
cross sections
Blaine County
Chester Group 160
geologic pl. IV
Pennsylvanian and older rocks pl. IX
Canadian River deposits 92
current cross-bedding 76
Curtin, Gerald 13, 95
Curtis, N. M. (cited) 78

Custer County

66, 77, 78, 81, 82, 84, 85, 88, 89, 163

D
Davis, L. V. (cited) 26, 63, 64, 67, 76, 78
Day Creek Dolomite 64-65, 69, 81, 85
Deer Creek 88-90, 91, 92, 93
deltaic facies 15, 21, 26, 74
Desmoinesian rocks 165, 168
Devonian and Silurian Systems 153, 158, 159, 181

Hunton Group
Woodford Shale
Dewey County
Doe Creek Sandstone
Dog Creek, Kansas
Dcg Creek Shale

153, 158, 159, 181

158, 159, 181

79, 80, 81, 82, 84, 85, 88, 89, 91, 242
65, 74, 76

51, 53, 60

14, 15, 21, 22, 27, 30, 31, 32, 46, 47, 48, 49, 50, 51-64,

65, 66, 68-69, 73, 74, 80, 92, 93, 94, 199-200, 202, 207, 211, 215,

dolomite

Dott, R. H. (cited)
Dover, T. B. (cited)
Doxey Shale
Duncan Sandstone

Eagle City

East Cedar Creek, Kansas
Eberle, J. F.

elevations

El Reno Group

limanuel Dolomite Bed

ephemeral streams

218, 225, 228, 239-245

138-142

67

96

82

15, 19, 20, 21, 24, 26, 28, 29, 30, 63, 66

E
64, 66, 68, 77, 78, 79, 80, 81, 82, 83, 242
22

71
13, 60, 79, 80, 87, 89, 91, 94, 98, 99

14, 15, 21-64, 66, 87

65, 66, 67, 68, 69-72, 75, 76, 77, 79, 80, 81, 85, 239
241, 243, 245

95
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escarpments 2,13, 37, 42, 45, 48-49, 59-60, 62, 68, 73, 78, 79, 82, 84,

86-87, 92, 99
Eskota Dolomite 75, 85
Evans, Noel (cited) 28, 31, 32, 41, 45, 47, 54, 65, 66, 69, 16
evaporites 171
even-bedded member of Norton 81

F

facies changes 85

Fay, R. O. (cited)
Ferguson Gypsum Member
Ferguson Salt Plain
“Fernvale”-Viola limestone 157, 159
first line of hills 73
Flowerpot Shale 2, 14, 15, 16, 18, 19, 20, 21, 22-30, 31, 32, 33, 34, 48,
49, 51, 53, 60, 64, 194, 201, 205, 207, 211, 214, 215, 218, 220,
293, 225, 227-228, 230-231, 233-235, 237, 245-246

15, 21, 27, 28, 31, 33, 41, 51, 53, 55, 60, 61, 62, 63, 93
27, 28, 31, 32, 35, 220, 238
2

Fonda 79
Footprint Sandstone 67
foraminifers 161
Frye, J. C. (cited) 89
Furnish, William M. (cited) 51
fusulinids 167, 168, 181
G
Geary 60, 91, 92, 93
Glass Mountains, Oklahoma 49
Glass Mountains, Texas 51
Glorieta Sandstone 15, 30
Gorby, Perry 13
Gould, C. N. (cited) 28, 30, 31, 32, 35, 39, 41, 43, 45, 64, 65, 81, 238
Gracemont Shale 67, 68
Grady Ccunty 22, 26, 27, 29, 45, 49, 61, 62, 63, 67, 68, 73, 74, 75, 84
gravel pits 89
Grayburg Formation 75, 80
Green, D. A, (cited) 15, 26, 75, 82
Greenfield 60, 61, 65, 66, 69, 70, 71, 72, 73, 239
Greenfield Limestone 67, 69
Groves, A, W, (cited) 119

Guadalupean Series

14, 15, 21-81, 85, 171
Guthrie Dolomite 64

gypsite 102, 116
gypsum
agricultural 115, 123, table 7
boron content 145
chemical analyses table 7
euhedral crystals 132
origin 125-126, 132-134, 148-151
petrology 126-134
porphyroblasts 127-128, 131-132
production
abandoned workings, Blaine County 115
Oklahcma 100-104
United States 104
United States Gypsum Co., Blaine County 104-110
Universal Atlas Cement Co., Blaine County 104, 110-113
Walton, S. A,, and Son, Blaine County 104, 113-115
quarrying 104, 107-109, 112, 114-115
reserves 118-122
rosettes 128, 130
strontium content 145-146

texture 127-132

underground mining

uses

value

veins in anhydrite
Gypsum Hills

halite
Ham, W. E. (cited)

Harmon County

Harper County, Oklahoma
Harper County, Kansas
Haskew Gypsum

Haystack Gypsum
Heebner Shale
hematite
hemihydrate
Hennessey Shale
Henquenet’s Butte
historical geology
Hitohcock
Hunton Group
“Hydrocal”

ice
Illinoisan
intermittent streams

Jackson County
Jenkins clay

Jensen, N. C. (cited)
Jordan, Louise (cited)
Jung, W. (cited)

Kansan
Kansas

Kearney Formation
Kimball zone
Kinderhook? Group
King, P. B. (cited)
Kingfisher County
Kingfisher Creek
Kingtisher Creek Gypsum

Kiowa County
Knitzschke, G. (cited)
Kropachev, A. M. (cited)
Kulstad, R. O. (cited)

Lacey

Larriat Creek

Layton sand
Leonardian Series
Liberty School, Kansas
Little Spring

Lloyd, A. M. (cited)
Lopp quarry

L.ovedale Gypsum
Lower Relay Creek Dolomite
Luce, F. A.
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104-109

101, 106, 112, 116
102, 103

134

22, 48, 62

H
134, 137, 140, 148

13, 48, 51, 71, 75, 78, 89, 94, 102, 125, 138, 140, 143,

145, 160

72, 18

32, 45, 47, 54, 60, 78, 84
17, 20

32, 47, 52, 53, 54-36, 57, 63, 199, 203, 207, 212, 216,

219, 226, 229, 232, 236

51

167, 169

217, 218

105

14, 15, 16.22, 24, 29, 194-198, 211, 225
49

86-88

215

153, 158, 159, 181
105

88, 93
94, 98
95

47
32
118
135
145
K
14, 88-90, 93-94, 98-99
14, 20, 21, 25, 28, 29, 31, 32, 33, 40, 41, 43, 45
48, 53, 57, 60, 61, 62, 72, 75, 79, 81, 82, 161, 167
166
165, 168, 181
162
30
19, 30, 39, 44, 45, 50, 98, 99, 123

30, 32, 33, 36-88, 47, 51, 201 205, 208, 213, 217,
220, 227, 230, 233, 237, 246

47

145

146

35

99
92
155
14, 15, 16-21, 50, 171
41
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Maddox, G. C.
Magpie Dolomite

Major County

INDEX

M

167

30, 32, 33, 38, 89-40, 41, 44, 45, 50, 51, 201, 205, 208,
213, 217, 220, 227, 230, 233, 235, 237, 245, 246

15, 21, 27, 29, 32, 33, 34, 35, 36, 38, 41, 47, 49, 53,

55, 58, 60, 61, 62, 98, 161, 164, 235

malachite 201, 205, 214
Mangum Dolomite 51
Mankin, C. J. (cited) 143, 145, 150

Manning zone

161, 162, 164, 175

maps
Blaine Ccunty

gas fields 154

geologic pl. I

Hogshooter Limestone 170

Nescatunga anhydrite 121

surface structure pl. I1II

surficial deposits pl. V

North Cooper Field, Mississipplan-Pennsylvanian unconformity 176

Ncrthwest Okeene Field, Mississippian-Pennsylvanian unconformity 174

Parvin zone
Marlow Formation

175

14, 51, 52, 53, 57, 60, 61, 62, 63, 64, 65, 66-75, 76. 77,

78, 80, 87, 94, 194, 235, 239, 241-245

“Mayes” 163
McDougal, R. B. (cited) 118
McDuifie, R. H. (cited) 161
McKinley, M. E. 2
McWillie zone 162, 164
Meade County, Kansas 89

Medicine Lodge Gypsum

2, 22, 28, 30, 31, 32, 33, 34-36, 38, 39, 41, 48, 50,
51, 201, 205, 209, 214, 217, 220, 227, 230, 233, 237, 245-246

chemical analyses table 7

production 113-114, 117

reserves 118, 120
Meland, Norman (cited) 67
Meramec Group 162, 163, 181
Merritt, C. A. (cited) 71, 140
Middle Spring 97
Midland basin 15, 30, 51, 64, 80
Miller, A. K. (cited) 51
Miser, H. D. (cited) 16, 64

Mississippian System
Chester Group
Kimball zone

152, 153, 155, 160, 161, 165, 166, 173, 181

155, 160, 161, 164, 176, 180

165, 168, 181

Kinderhook? Group 162
Manning zone 161, 162, 164, 175
McWillie zone 162, 164

Meramec Grcup
Okeene zone
Osage Group
Parvin zone

162, 163, 181
162, 164, 174, 175, 181
163

162, 164, 175, 1717, 180

Springer 164, 166, 168
Missourian rocks 167, 169
Moore, R. C. (cited) 22

Morrowan rocks
Muir, J. L. (cited)
Myers, A. J. (cited)

Nebraska
Nescatunga Gypsum

chemical analyses

152, 153, 155,

N

165, 166-168. 178, 179, 181
35, 40, 42, 46, 134
5

89

2, 31, 32, 33, 36, 38, 39, 40, 41-48, 48, 50, 51, 201,

204, 208, 213, 217, 220,

227, 230, 233, 237, 245-246
110, 111, 114, 115, table 7

INDEX

prcduction
reserves
Nescatunga River
Ninnekah
North Canadian River

North McWillie Field, Alfalfa County
northern platform, Anadarko basin
Nortcn, G. H. (cited)
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100, 109-110, 111, 114, 116-117

118, 121
41
62

12, 13, 14, 21, 48, 49, 60, 62, 64, 78, 80, 85, 86,

87-88, 93-96, 98-99
164
15, 21, 28, 29, 50, 62

16, 18, 22, 31, 32, 34, 41, 43, 45, 48, 50, 62, 75, 81

0
Ochoan age 85
Ogallala Formation 87
Okeene zone 162, 164, 174, 175, 181
Oklahoma City 20
0ld Crcw Gypsum 79
Olson, E. C. (cited) 30
One Horse Gypsum 79, 80
Ordovician System 63, 153, 156-158, 159
Arbuckle Group 153, 156, 159
“Fernvale”-Viola limestones 157, 159
Simpson Group 153, 157
Sylvan Shale 157, 159
origin of gypsum and anhydrite 125-126, 132-134, 148-151
Osage Group 163
ostracodes 161
Oswego lime 163, 181
Ouachita Mountains 63, T4
Ozark dome 74, 86
P
paleontology
algae 74-75
amphibian 30
Archimedcs 165
Blaine Formation 39, 44-45, 50
cephalopod 44, 50
Clear Fork Group 21
Flowerpot Shale 30
foraminifers 161
fusulinids 30, 167, 168, 181
Marlow Formation 74
ostracodes 161
Puarafusulina 30
Permophorus 39-40, 44-45, 50, 200-201, 208, 213, 220, 232
Perrinites 50
Schizodus 50
spores 30
Wilkingia 50
Parafusulina 30
Parvin zone 162, 164, 175, 177, 180
Peace Treatv Bed 16
Pearlette Ash 14, 89, 94, 98

Pennsylvanian System
Atokan rocks
Bloyd Shale
Cherokee pay
columnar stratigraphic section
Cottage Grove zone
Desmoinesian rocks
Heebner Shale
Hogshooter Limestone

152, 154, 155, 165-170
165, 168-169, 181

167, 169
165. 168-169
167, 169
155, 167, 169
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Kearny Formation
Layton sand
Missourian rocks
Morrowan rocks
Oswego lime
Red Fork sand zone
subsurface
Tonkawa sand
Verdigris Limestone
Virgilian rocks
Permian System
Blaine Formation
Cloud Chief Formation
Dog Creek Shale
Flowerpot Shale
Guadalupean Series
Hennessey Shale
Leonardian Series
Marlow Formation
Rush Springs Sandstone
salt
subsurface
Wellington Formation
Wolfcampian Series
Permophorus
Perrinites
petrology
anhydrite
borate minerals
calcite
celestite
dolomite
general
gypsum
halite
quartz
thenardite
Pioneer mine
pink shale
Pleistocene sediments
Pleistocene Series
Pliocene
Plummer, F. B. (cited)
priceite
Prim area, old gypsum workings
probertite
Protection, Kansas

Quartermaster Fcrmation
quartz

Quaternary System
Queen Formation

Red Bluff beds

Red Bluft, Kansas
Red Bluffs, Oklahoma
Red Fork sand zone
Red Hills, Oklahoma
Reed, E. W. (cited)

INDEX

166

155

167, 169-170

152, 153, 155, 165, 166-168, 178, 179, 181
163, 181

162, 167, 168. 169
165

167, 169

181

167, 169-170
14-84, 152, 170
80-51, 171, 172
81.85

51-64

92.30

921.85, 171

16-21

1621, 171

66-75

75-81

171, 172

172

171, 172

171
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Salt Creek Canyon 2, 31, 35, 40, 41, 42, 47, 48, 49, 56, 59, 115-1186,
218-238
Salt Creek marble 42
Salt Fork River 23, 41
Salt Plain Formation 16
San Angelo Sandstone 15, 30, 64
Sand Creek 27, 34, 36, 235
sand dunes 86, 95
Sawyer, R. W. (cited) 64, 66, 75, 76, 81, 82
Schizodus 50
Schleicher, J. A. (cited) 97, 98, 123, 143, 145, 150
Schweer, Henry (cited) 19, 22
Scott, Gayle L. (cited) 21, 140
Scott, George L. (cited) 51, 75
second line of hills 73, 78
Seiling 80
selenite 130. 132
Seven Rivers Formation 80, 85
Shimer Gypsum 2, 28, 31, 32, 33, 41, 43, 44, 45-47, 48, 51, 53, 54, 55,

58, 61, 63, 95, 96, 130, 132, 200, 204, 207, 213, 216, 220, 226.
229, 232, 235-236, 239, 244, 246

chemical analyses table 7
production 107-109
reserves 118, 120
Shimer Township, Kansas 33, 45, 46
shore line, Verden 87
Silurian System (see Devonian and Silurian Systems)
Simpson Group 153, 157, 159
sinkholes 95-96
slump 49
Snider, L. C. (cited) 100, 102, 115
Southard Dolomite 51, 52, 53, 54, 58-60, 62, .63, 211, 215, 219, 225, 228,
231, 235-236, 239, 244-245
Southard section 225
Southwest Lacey Field 164, 169
spores 30
Springer 164, 166, 168
springs 2, 24, 49, 95-97
Squaw Creek pay 169, 177, 178
Stephens County 15, 29, 63, 66, 67, 72, 73, 78, 79
Stephenson, C. D. (cited) 66, 69
stream piracy 88-89, 93, 99
structures 14, 20, 29, 35, 49, 62, 72, 73, 79, 80, 84, 85, 86, 87,
91, 92, 93

Suffel, G. G. (cited) 42, 83



258 INDEX

Sur City, Kansas 35
Sunray Mid-Continent Baker relief well 245
Swineford, Ada M. (cited) 17, 22, 23, 51, 53
Sylvan Shale 157, 159
T
Taloga 70, 91, 92, 93
Taloga Formation 69-70
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