










































































































































































































































































90 PENNSYLVANIAN

Laverne district and also in the northwest corner of the county
is a light gray, calcareous, micaceous, fine-grained sandstone. Near
or at the base of the group at places occurs another sandstone
which is fine grained, micaceous, calcareous and normally argil-
laceous as shown on cross sections A-A’ and B-B’ (Panel I, Plates
A and B).
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Frcure 19. Isopach map of Laverty-Hoover sand zone in the Laverne district,

Maps of the Laverne district (Figures 19 and 20) prepared in
late 1957 show the locations of wells completed to produce from the
Laverty-Hoover sand, thickness of the sandstone, and structure on
top of the sandstone body. Together they portray the shape of
the sand body which reaches a thickness of 210 feet in Laverne
Township. It thins out more or less in all directions but more
rapidly northward from sec. 3, T. 26 N, R. 25 W. Structural noses
are present at Northwest Highland, Laverne and Southwest Stock-
holm. In this district the total gas reserves in the Laverty-Hoover
reservoir are estimated to be in the neighborhood of 1,125 billion
cubic feet. Production in this zone has not been discovered in
other areas in Harper County.
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Ficure 20. Contour map on top of Laverty-Hoover sand zone in the Laverne district.

PERMIAN

Rocks of the Permian system in the subsurface of Harper
County range in age from Wolfcampian, the oldest, to those ex-
posed at the surface, the youngest recognized being the Cloud Chief
formation of Ochoan (?) age, cropping out in the central part of
Harper County.

Wolfcampian: Rocks deposited during this epoch rest with
apparent conformity upon the Pennsylvanian and range in thick-
ness from approximately 950 feet in the north to 1,050 feet in the
south. The rocks are divided into three groups (ascending):
Admire, Council Grove and Chase. |

The Admire group consists of limestones and shales below the
Foraker limestone and above the Brownville limestone. This basal
group maintains an average thickness of about 125 feet. The lime-
stones are light gray to brown, finely crystalline or granular, oolitic
and fossiliferous and are interbedded with finely micaceous, cal-
careous, blocky shales that vary in color from gray to greenish
gray to reddish brown.

Rocks of the Council Grove group resting upon the Admire
are essentially limestone with thin interbeds of shale. The group
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averaging nearly 450 feet in thickness includes all strata from the
top of the Admire to the base of the Wreford limestone, lower-
most formation of the overlying Chase group. In the subsurface,
three limestones can be readily followed from one well to the next:
the Foraker at the base, the Neva limestone, and the Cottonwood
limestone near the top. All the limestones are fossiliferous and
oolitic, locally dolomitic and porous. At places the Foraker lime-
stone is cherty with oomoldic porosity. The shales are calcareous,
gray and reddish brown. Small gas production has been obtained
from the Neva limestone at several places in northern Oklahoma,
(Northwest Avard Field in Woods County and Blackwell Field
in Kay County), but none has been found as yet in Harper County.

The Chase group, which includes all the rocks from the base
of the Wreford to the top of the Herington limestone, is predom-
inantly limestone interbedded with gray to brown, calcareous shale.
The limestones are dolomitic, oolitic, fossiliferous and siliceous in
part. They exhibit intergranular and vuggy porosity and normally
are denser near the base of the group. Several units of the group
have electrical characteristics permitting correlation for consider-
able distances. Some of these are (ascending order): Wreford,
Florence, Fort Riley, Winfield, Krider and Herington. No shows
of oil or gas in the Chase group have been found in Harper County.
However, the dolomites and dolomitic limestones of this group are
the gas-producing reservoirs in the Guymon-Hugoton Field to the
west, a major gas reserve containing helium.

Post-Wolfcampian: In the western part of the county, Per-
mian rocks younger than Wolfcampian range in thickness from
about 2,500 feet in the north to slightly over 3,000 feet in the south.
They consist of three sequences of evaporite deposits overlain by
variegated shales, silty shales and shaly sandstones. The lowermost
unit of anhydrite with interbeds of shale, the Wellington forma-
tion, is at places as much as 1,000 feet thick. This is overlain by
a section of variegated and sandy shales with thin beds of anhydrite.
A middle unit of anhydrite and salt underlies the Stone Corral
dolomite (Cimarron anhydrite). Above the Stone Corral lie
gypsiferous variegated partly sandy shales containing salt casts.
These shales are overlain by the Blaine formation which is essen-
tially anhydrite or gypsum. In drilling for oil and gas in Harper
County, beds above the Wolfcampian have not and probably will
not be productive and they have not been investigated in detail.
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MEASURED SECTIONS

Upper part of the I'lowerpot shale and lower part of the. Blaine formation
in the SE4 sec. 24, T. 27 N., R 20 W.

Ieet
Blaine formation .
6. Gypsum (Nescatunga), massive, white 10.0-1-
5. Dolomite, dense, gray 0.8
4. Shale, red 20.0
3. Gypsum (Medicine Lodge), massive, white 27.0
2, Dolomite, shaly, black 1.0
Flowerpot shale
1. Shale, gypsiferous, reddish brown 85.0
143.8

Lower part of the Blaine formation in the NE14 sec. 29, T. 27 N. R. 20 W.

Blaine formation
6. Dolomite, dense, gray, pitted and clinker-like as a result

of weathering, overlying gypsum removed by solution 1.0

3. Shale, red 9.5

4. Gypsum (Nescatunga), massive, white 11.0

3. Dolomite, dense, gray 0.8

2. Shale, red 11.0
1. Gypsum (Medicine Lodge), massive, white 15.04-

48.3

Upper part of the Blaine formation in the NW14 sec. 15, T. 25 N., R. 20 W,

Blaine formation

7. Gypsum {(Haskew), massive, pink 3.8
6. Shale, red 4.0
5. Gypsum (Shimer), massive, white 13.0
4. Dolomite, dense, gray 1.5
3. Shale, red 7.0
2. Gypsum (Nescatunga), massive, white 13.0
1. Dolomite, dense, gray 0.7
43.0
Dog Creek shale in the SE1f sec. 10, T. 25 N, R. 20 W.
Dog Creek shale

6. Sandstone, fine-grained, a ¥-inch gray dolomite bed
at top 15.2
5. Clay shale, silty, red 6.6
4. Siltstone, light red 45
3. Clay shale, reddish-brown 13.0
2. Siltstone, light reddish-brown 2.5
1. Clay shale. brownish-red 9.0

Blaine formation _
50.8



MEASURED SECTIONS

‘Whitehorse group in the NWi4 sec. 17, T. 25 N, R. 20 W,
Cloud Chief formation

17.

Dolomite (Day Creek member, siliceous, white

Rush Springs sandstone

1i-1

HINWES ;e N00

Dog

Sandstone and shales, thin-bedded, red
Sandstone, resistant, red

Shale, red

Sandstone, resistant, red

Shale, red

Sandstone, fine-grained, red

Shale, red

Sandstone, resistant, red

Shale, red

Sandstone, resistant, red

Shale, gray

Shale, red

ow formation

Sandstone, fine-grained, interbedded gypsum, orange-red
Sandstone, medium-grained, red

Sandstone, fine-grained, orange red

Sandstone, cut by Y-inch intersecting gypsum stringers,

orange-red
Creek shale

Whitehorse group in the NW1 sec. 23, T. 25 N, R. 22 W.

Rush Springs sandstone

HRD ok oS~ 00 O

Shale, gypsiferous, red

Shale, thin beds of gypsum, gray
Shale, red

Sandstone, coarse-grained, red
Shale, red

Sandstone, resistant, tan-gray
Shale, gray

Shale, red

Sandstone, resistant, red
Shale, red

Shale, gray

Shale, red

Dolomite, gray

Shale, red

Dolomite, gray
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Upper part of the Whitehorse group and the lower part of the Ogallala
in the SE4 sec. 1, T. 28 N, R. 26 W.

Ogallala formation

19. Sandstone, red sandstone pebbles, tan 6-10.0
‘Whitehorse group, undifferentiated
18. Sandstone, shaly, gypsiferous, red 17.0
17. Sandstone, red 1.0
16. Shale, sandy, slightly gypsiferous, red 25.0
15. Sandstone, red 1.7
14. Shale, gray 0.7
13. Shale, red 16.0
12. Sandstone, thin-bedded near top, red 6.2
11. Shale, sandy, red 16.4
10. Sandstone, red 2.0
9. Shale, red 5.0
8. Sandstone, massive, red 5
7. Shale, red 6.0
6. Sandstone, red 8.5
5. Shale, gray 5.0
4. Gypsum, white 0.1
3. Shale, red 52
2. Shale, gray 0.3
1. Sandstone, red 14.0
145.7

Lower part of the Cloud Chief formation and part of the Crooked Creek
formation in the SE4 sec. 18, T. 26 N., R. 23 W.

Crooked Creek formation

5. Sand and gravel, unconsolidated 7.0
4. Conglomerate, cross-bedded 1.0
Cloud Chief formation
3. Gypsum, white 0.8
2, Shale, maroon 15.0
1. Dolomite, siliceous, bluish-white 1.2
25.0

Lower part of the Cloud Chief formation and part of the Crooked Creek
formation in the NW14 sec. 25, T. 28 N., R. 24 W.

Crooked Creek formation

4, Sand and gravel, unconsolidated, caliche nodules 10.0
3. Conglomerate, black iron-stained pebbles up to 127
x 4”7, abundant oyster shells 1-3.0
Cloud Chief formation
2. Shale, maroon 14.0
1. Dolomite, siliceous, bluish-purple 1-2.0
29.0

Kiowa shale in the SK1l4 sec. 14, T. 25 N, R. 22 W.
Kiowa shale
10. Bhale, shell horizon at top, gray to yellow
9. Shale, sandy, yellow
Shale, bluish-black grading to yellow
Shale, sandy, yellow
Sandstone, breaks into large blocks, yellow
Sandstone, erodes readily, yellow
Shale, grades from yellow to black
Sand, pehbly, vellow
Shale, sandy, gray grading to black
. Shale, sandy, gray-green
ermian
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MEASURED SECTIONS

Laverne formation in SW14 sec. 23, T. 26 N, R. 26 W,

Laverne formation

8. Sandstone, gray 0.8
7. Shale, gray 0.2
6. Sandstone, gray 0.3
5. Shale, snail horizon, gray 1.0
4, Sandstone, gray 0.5
3. Shale, gray 11
2. Shale, thin-bedded, gray 1.3
1. Shale, sandy, snail horizon, gray 2.1

7.3
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Crooked Creek formation in the NE14 of the NW% sec. 10, T. 28 N, R. 26 W.

Crooked Creek formation

7. Clay, sandy, caliche pebbles, gray 18.0
6. Sandstone, brown caliche pebbles at top, light gray 3.6
5. Sandstone, white 3.0
4. Sandstone, erodes unevenly, buff 23.0
3. Sandstone, resistant, erodes evenly buff 7.8
2. Sandstone, poorly consolidated, caliche at top, white 4.0

Ogallala formation

1. Sandstone, pink sandstone pebbles, white 1.1
Whitehorse group

19.0

Crooked Creek formation in the SW% of the NWi{ sec. 10, T. 28 N, R. 26 W.

Crooked Creek formation

7. Overburden 4-6.0
6. Volcanic ash, gray 13.0
5. Clay, caliche pebbles 23.0
4. Gravel, pink feldspar pebbles give it a pink cast 12.0
3. Conglomerate, cross-bedded, resistant 4.0
2. Gravel 15.0

Ogallala formation

1. Sandstone, small pebbles of pink sandstone, buff 3.h
Whitehorse group
76.5
Crooked Creek formation in the SE14 see. 17, T. 28 N.,, R. 25 W,
Crooked Creek formation
2. Gravel, pink feldspar pebbles, tan pebbles, bone
fragments 14.0

Ogallala formation
1. Sandstone, buff 5.0
Whitehorse group

60.5
Meade group undifferentiated in the NW14 sec. 29, T. 25 N, R 20 W.
Meade group, undifferentiated

7. Shale, gray 8.0
6. Shale, tan 14
5. Shale, buff 13.0
4. Shale, banded gray and tan 14.0
3. Shale, buff 4.0
2. Shale, black grading into gray 5.0
1. Shale, buff 15.0
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