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Earler reports on the hydrology of the Blaine aqufer in the Hollis Basn were
done by Schofl (1949, Stesle and Barclay (1965) Havens (1977, and (1s83).
Prineipal e geolesy of the Blaine Formation and asioeated strats in the

e ose of Soeon {1687 Johnson and Denison (1973, and Havens (1370

In all earlier hydrologie reports the gypsun-dolomite aquifer was referred to as
idered

h a5 virtually all the water bein
igation district is coming only from the Blaine Formation, it is herein proposed
1o Tefer 15 the aquiter a5 the "Blaine aiuter.

To aid the OCC and industey in determining the depth o the base of the Blaine

Focmation, the ejevations shown on the map In most areas are belie
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To use the map, one first determines the elevation of the of the Blaine

(ahown by contou lines on the mep) at @ o Grill site. Tis elevation s then

subtracted from the land-surfa hown on & aphic map), an

ifeccnce will e e apreeminate doptn aiow amd saciaoe o b Dene o f1a.

Formation. For example, e clevation st the town of Duke is about 1,415 eot,

and the clevation of the base of the Blaine Is about 1,240 feet; thus the depth to the

t e

Also shown on the accompanying map are those aress where the Bline agifer

be o major source of irigation water, with well yields generally
Fanging fram 100 1o 5000 galons per” minute gpm), and those rees Where the Biine
aquifer yields less than 100" gom in water wells or has not yet been adequately tested.

Water from the Blai e o it Hh slfte content, s ot generally suable
for rinking, but the water iy accepable fo iigation purpases In most pars of the
Hollis Basin. The dissolved-solids concentration of the water ganerally re m

1500 o 8000 ailigrams per Tter Pincipal Iputites e caleiun and sufete wcived
from ell as lesser amounts of magnesium, sodium, bicarbonate,
e e

Other information on the map shows the distribution of an important fresh-water
aquifer that overlies, the northern part of Harmon

Red River, as well as unconsoli s of the Pernian Whitehorse Group. The
aquifer_contains good~quality crinking water 1 being provided to the towns of
lsls, Gouid, ‘ind Duke:The relationship of this shallow aquifer to the Blaine aciter

s shown in the north-south eross seetion of figu

o asi. ailers in recogizing strata making up the Baine aquer n the Holis
Basin, several illus

ray logs est

Femaining structural cross sectior
the surface and subsurface relationships of principal fock ur

o Blaine Fornation corssts of o seies of Intebedded gypeun, doloite, and
hae beds lgure D, Typcaly, each of

led it normally contains

some beds of anhydrite instead of gypsun.

Anhydrite in the Hollls Basin is a hard,

gense, blue-gray rock from which gypsum is derived by hydration (combining with water),
o in uch of the area the deeper Blaine anhycrte beds have not been flly

he Blane Fornation and indivdusl gypeun beds within the formation gradualy

0o feet

weatm
underties the Mangun Dolomite: iis shale s about 50'feet (hiek In the cast and 30
thick in the west

Although individusl beds of Blaine gypsum, dolomite, and shale are readily
correlated across the Hollis Basi or several of the

rock layers. Inasmuch as gypsum (and, to o lesser exte
luble rock, circulating ground waters have locally created &
yten that Includes snkholes, caves, prings, and streams that nternittently cisappost
into underground wa

ind, and other sediment carried through
Tocaly, and they parily or totally T some af the underground openings.

Overlying the Blaine Formation in the western part of the area s the Dog Creek
Shale, which coniss of 100 o 180 feet of red-brown shale with several gypeun and

 lower 50 feet of the formation. mu gypsum
e n the southern bt of Harmon Couny, locally yield s ;....n qlunllllu of
ter, but generally they are ted from aqul not a source

of irrigation water. Commonly are 03 to 3 foet thik and the gvpoum
e commonly 2 to 10 feet thick (figure ).

The Flowerpot Shale underlies the Blaine Formation in all parts of the Hollis
le with

salt,
rstarrd to a5 "the Fiomecpot aeit. T rally 50 to 200 feet thiek

and bout 20 to 100 feat belaw the base lnine Formation (figure
and 4. “hhe Flowerpot iginally extended farther to the ca: south of its
present limits, but it ground waters, leaving.

part of the Flowerpot
various places outside of these limits. t salt at shallow depths (30
10100 foet below the surface) adjacent to Ein Fork of the Red River in northern

Map GM45

Blaine aquifer in the Hollis Basin of southwest Oklahoma

Harmon County is currently belng dissolved by ground water, and the resultant brine s
being discharged from natural springs in three canyons west of State Righway 30 (Johnson
and enison, 1973; Jonnson, 1981):

,Jn Jackson County the Flowerpot Shle l underlain by about 40 to 100 fest of
(tigures and 4),

Totmeny retereed o The Sun Ageio m«uy

may yield small to water, but few data

ibie, on this rock uni at present. The San Angelo sandstoncs grade westward into

shales of the lower Flowerpot and are not recognizable in Harmon or Greer Counties.

peraion in providing hycrolgio Itornation on wrious pats of the Bline
T ey ived in gromd-vater
uetion ‘he Holis Basin:Paul Hotton, G Somy’ Faulks, ana
Bobby Fauke of ol Jom Moore and . 1. Myait of Duke AL
Hauck of Mangun; and Don itus. Additional assistance and data were
provtons 't folowing pacsoes n troleun exploration in the Hollis Basin:
Brad Curtis with Expando Oil Co. Bill Harlow with the Harlow Corporation; Jim
Witherspoon and Dave Hobbs with Ansehutz Corporation; and Jim Hamilion with Philzs
Petroleur

‘ooperation and assistance also were provided by staff members of the Oklshoma
Gorporation Commlamion.and tne. Otihom Water Repources Bourd The Feport was
reviewed by them and staff members of the U.S. Geological Survey, Water Resources
Division.
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Figue 1.

Location of study ares (shaded area).
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Tigue 3, Stcaigapic crom sectons hrougn the Holls Bai, hoving corcele
individual beds of gypsum, dolomite, and shale (modified from Johnson, 1961).
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Sectionized Township

Structu lines showing elevation of base of Blaine
Tormation above sea levl.  Contour interval s 20 feet. Hachures
i on closed depressions.
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{fecting base of Blaine Formation.
upthrown; D = downthrown.

—§——— Fuut or sharp fiexwre bashed

inferred.

C) Area where Blaine aduifer is expected to yleld less than 100 gom
o water wells, or wh

‘ete aquifer has not been adequately tested.

Area where Blaine aquifer is expected to yield more than 100 gom of
ter to water wells.

Area where Blaine aquifer is overlain by s
gravel aquifers of Quaternary terrace deposits and the Permian
Whitshorse Group. These shallower aquifers yield large quantities

1 good-quality drinking water.

lower sand o sand and

Aren where overlain
of 'the Permian Whitehorse Group.  In (his aren the Mhitehorse
Group,has low yields of has not been adequately

ylelds of the Blaine aquer.
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Figure 4. Schematic structural cross sections X-X'
of principal fock units slong State Highway 30 and U.S. Highway 62 in the Hollis B
is 1 inch equals 4 miles, which is one-half the seale of the map in Plat

Basin of southwest Oklahoma: structure-contour map and stratigraphic / hydrologic data

and ¥-Y' showing thickness, distribution, and depth

Horizontal scale.



