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GROUND-/ATER IRRIGATICN IN THEZ DUKZ AREA,
JACKSON AND GREER COUNTIES,
OKLAHOMA

By Stuart L. Schoff

Prepared in cooperation between the
Oklahoma Geological Survey and the
United States Geological Survey

' 1948

This memorandum summarizes observations made in
the Duke irrigation area, Jackson and Greer Counties,
Oklahoma, on June 9, 1948, Reports reaching the Geolo—
gical Survey, chiefly from the Division of Water Re-

| sources, Oklahoma Planning and Reésources Board, had in-

dicated the successful completion of irrigation wells
near Duke, yet the available geologic maps and reports
suggest no geological formations capable of yielding

more than enough water for farm and stock wells, ..It

had also been indicated that some wells in the area
failed even though they were near other wells of large
production,

GEOLOGY

The town of Duke and the surrounding area of irri-
gation is underlain by the Blaine formation, of Permian
age, which Cliftonl/ describes for' Jackson County as a
nseries of three or more discontinuous gypsum beds,
with interbedded. . .dolomite, red clay and shale," and
for Greer County as "five or more beds of gypsum or
dolomite, interbedded with red clays and shales."

In the present investigation, exposures of red and
gray shale or clay were observed in secs, 4 and 5;
T. 2 N., R. 23 W,, and gypsum was observed in secs. 2,
L, 5, 10, and 11 of the same township, and also in secs,
11, 14, and 35, T. 3 N., R, 23 W., and secs. 6 and 7,
T, 2 N., R. 22 7. The beds at all these locations

;/ Clifton, R. L., Oil and Gas in Oklahoma; Geology of
Harmon, Greer, Jackson and Tillman Counties:  Oklahoma
Geological Surwey Bull. 40-Y, pp. 14 and 17, 1928,

5



murr9641

murr9641

murr9641

murr9641

murr9641

murr9641


doubtless belong to the Blaine formation, and as they
are a little less than half.way across the outcrop area
from east to west, they are probably a little below the
midéle of the formation stratigraphically.

Alluvium consisting principally of sand and silt
occurs along Turkey Creek. It was depésited by the
creek itself, and probably contains some ground water,
but it is of limited extent, and probably is too thin
and too fine-grained to yield water in large quantities
None of the irrigation wells visited is so situated
that it céould tap water in the alluvium.

It had been considered that terrace deposits not
shown on published geologic maps might possibly be the
source of the ground water found in the successful irri-
gation wellse Terrace deposits generally consist of
silt, sand, and gravel, in most instances. laid down by
streams. as alluvium and left as a terrace when the
streams cut their valleys to lower levels. Such depo—
 sits contain important reserves of ground water in some
parts of Oklahoma, especially in the norttwest, but no
significant deposit of this character was observed near
Duke. On the contrary, the expoSures of red and gray
shale and gypsum indicate that the Permian formatiens
occur just below the lang surface.

The rocks below the Blaine formation are, in des-—
cending order, the Chickasha fomation, Duncan sand-
stone, and Hennessey shale of Permian age and the older
Paleozoic formations. Within several hundred feet of
the surface, none of the formations contain sandstone
or obher coarse material likely to yield water freely.

IRRIGATICN WELLS

In all, eight irrigation wells have been completed
successfully near Duke in an area
from east to west and 6,5 miles from north to south,
A1l the wells are equipped with turbine pumps, and

yields ranging up to 1,700 gallons per minute are re-

ported.
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DUKE YRRIGATION AREA, JACKSON AND GREER COUNTIES, OKLAHOMA
By Stuart L. Schoff, 1948
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Ivan Owen, -himself a well-drilling contractor,:
drilled the first well (No, 5) immediately west of the
town of Duke in 1942, He states that the well is 153
inches in diameter and is uncased except for two oil
drums just below the surface, that it 1s 90 feet in
depth, and will yield a maximum of 1,700 gallons' per
minute., When the pump is operated at the rate of 1,000
gallons per minute, the water level drops 10 #et almost
instantaneously and then remains constant, On June 10,
1948, the static water level was measured as 29 feet be-
low the land surface, and as no water was found in the
well until a depth of 48 feet had been reached, it is
evident that the water occurs under artesian pressure,
The well is equipped with a l-stage turbine pump, set
LO feet below the surface, and a 25-horse power gaso-—
line engine. It is used for the irrigation of approxi-
mately 50 acres of alfalfa. A partial analysis of wa-
ter frcm this well, made in the Quality of ater.lLabor-
atory of the U. S. Geological Survey at Stillwater, Ok-
lahoma, is given at the end of this memorandum.

The L. B. Heidenrsich well (No. 3) was drilled
just north of Duke by Clarence Trussler of Eldorado,
Oklahoma, It is reported to be 70 feet deep and to
have a static water level 38 feet below the surface.

The Otto Yates well No, 8 was completed in 1948 by
Frank Jackson, of Childress, Texas., In all, three
wells were drilled in this locelity. The first well
reached a depth of 217 feet, striking water at LO feet,
but large openings were not found end the yield was on-
1y 150 gallons per minute, The second well was about
150 feet north of the first, reached a depth of 155
feet, and yielded about as much water as the first,
Some of the drill cuttings from the second well were
still on the ground when the well was visited, and an
abundance of gypsum fragments was noted in them, The
third well is about 200 feet west of the first, and was
drilled only to 92 feet, but it is said to yield 1,200
gallons per minute. The water comes from a "porous
lime" at 80 feet. The pump is to discharge into a
short ditch with closed ends, from which a centrifugal
pump will pump water through portable pipe tosprinklers.,

7
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The Frank Johnston well (No. 2) is the eastern-
most of the irrigation wellss Completed by Ivan Gwen
in 1948, it is 135 feet din depth, cased with 14-inch
casing to 120 feet, and uncased from 120 feet to the
bottom. According to the owner, a hard rock was en-
countered at 120 feet, and when it had been penetrated
at 132 feet, the water ceme into the well, This was a-
bout the "third water," but the first two water-bearing
zones yielded relatively little and were cased out., The
well is eyuipped with a turbine pump, which to date has
been powered by a farm tractor. The vield is reported
to be 1,000 gallons per minute, As water was not en-
countered until the well was 68 feet deep, and the sta-
tic level on June 10, 1948, was measured ‘as about 39
feet below the surface, it is evident that the water is
under artesian pressure. :

The Robertson well (No. 1) is the northernmost of
the wells visited, It is cased with 6-inch casing and
is equipped with a turbine pump driven with a belt from
the power take-off of a jeep. On June 10, 1948, the
static water level was about 26,5 feet below the sur-
face.

The Buddy Bryant well (No. 6) is cased with casing
about 12 inches in diameter, and equipped with a * tur-
bine pump powered by a gasoline engine, On June 10,
1948, the static water level was measured as about 30
feet below the surface.

The Finis Rosenbaum well (No, 4) and Marshall
Carroll well (No. 7) were drilled by Ivan Owen, and
both are equipped with turbine pumps. The water level
in the Carroll well was about 25 feet below the surface
on June 10, 1948, As the ouners could nct be .inter-
viewed, information as to yield was not obtained. It
was reported by Ivan Owen that the water in the Rosen-
baum well is saltier than that in the wells farther
east.

SOURCE OF IATER

Althoughvthe ultimate source of the ground water
of the Duke area is the rain or snow falling either in

S

the area or in some other area with which the rock form-
ations connect, the way so much water becomes available
near Duke cannot bLe fully understood without more in-
vestigation. Ivan Owen believes that the water occurs
in caverns, and reported that in drilling wells he had
known the bit to drop as much as 15 feet into subter-
ranean openings, He expressed the opinion that water
enters solution openings in the gypsum from Salt Fork
of the Red River in the area north of Duke, that is,
approximately in T. 4 N., Rs. 22 and 23 ', He also
called attention to the gypsum sinkholes that dot the
area, as openings through which water mey go under—
ground.

Mr, Owen's ideas show both observation and thought,
and they merit further study. The suggestions for fur-—
ther work, given below, are in part designed to test
his theory.

QUANTITY CF YATER AVAILABLIE

The amount of ground water stored in the rocks of
the Duke area and the amount that can be withdrawn
without depleting ths reservoir are complex problems
not to be solved in one day of field work. The porosi-
ty of the water-bearing beds governs the quantity of
water that can be stored in them; the precipitation in
the area partly governs the quantity of water that goes
underground through sinkholes; and flood flow in Salt
Fork of Red River and other streams may govern the
amount of water reaching the water-bearing formations
indirectly from outside areas,

According to the U, S. "eather Bureauf/ the average
annual precipitation at Altus, the nearest reporting
station, 1s about 25.5 inches., It is not possible to
estimate the proportion that may seep into the ground.
The sinkholes may absorb a large part of the rain water
falling near them, but the shale at the surface in

‘parts of the area doubtless admits very little, Proba—

bly not more than a few inches of the annual precipita-
tion of about 25 inches finds its way to the ground—

2/ Climatic Summary of the United States: Oklahoma
section, '
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water reservoir, If it is as much as 5 inches per year,
it would be equivalent to about 130,000 gallons of wa-
ter per acre., ILf the water comes from streams, the av-
erage yield per acre might be considerably higher, but
no data are available in this regard. The possibility
must be considered that the water has accumulated over
a long period of time in the cavernous zones in the
 rocks, and thus that current withdrawals may be largely
from storage. o

PROSPECTING FOR “ATER

If it is true that the ground water of the Duke
area occurs in solution openings in the gypsum beds,
the drilling of a well involves an element of Iuck. If
the well encounters one or more large openings full of
water, a large yield may be obtained; if not, the yield
may be adequate only for watering stock. Probably the
surest way to find the water-filled openings is by test
drilling, but possibly the electrical-resistivity me—
thod might be used to advantage.. ‘

FURTHER “JORK

A thorough investigation of the ground-water re-
sources of the Duke area should include the following:

a, The collection and study of all available logs
of water wells. in the area, :

b. Performance tests of all the irrigation wells,
including accurate measurements of the ~discharge of
each well and of the drawdown caused by pumping. '

c. An estimate of the total annual pumpage in the
area, ‘ ‘

d, Measurements of the static water levels after
irrigation 1is well under way, for comparisocn with the
measurements made in the present investigation, to de-
termine the effect of pumping on ground-water storage.

e, Determination of altitude above sea level of
all of the wells, to permit construction of a map show-
ing the slope of the water surface., This map will in-~
dicate the direction in which the water moves and,
hence, the sourte area. '

f. If the map of the ground-water surface indi-

cates that water can come from Salt Fort of Red River,

|0

the amount of water lost  from the channel along selec-
ted stretches should be determined by gaging the flow,
As Salt Fork is said to be dry much of the time,  this
gaging may have to be done-at flood stage.  Similarly,
influent seepage along Turkey Creek and other crecks in
the area should be investigated.

g. The location of all the gypsum sinkholes in
the area, and the determination of the drainage area
tributary to each. This phase of the work should in-
clude collection of data showing whether the sinkholes
are open enough to take in water freely.

h., A limited survey by the electrical-resistivity
method in a place known to have water in abundance, to
determine whether the method can be used to locate the
solution channels without test drilling,

Analysis of Water from
Ivan Owen Well

Location: SE NW N¥ Sec. 12, T 2 N, R 23 W, Collected
June 10, 1948 '
Hardness (CalCe) o o o o s o« s s o o o 1770
Tétal Dissolved S0lids o o o o ¢ o » o 2740
Calcium (Ca) o o « o o o o o o o « « « 584
Mégnesium (M) « v o o ¢ 0o s 24 o o 75
Sodium (Na) and Potassium (K). o« o » « 66
Bicarbonate (HCOB) e o 6 s e s e s e e 55
Sulph;te(soh)....... .. . . . 1610
Chloride (Cl)s « o o o o « o o o o o o 122
Fluoride (F) v v o ¢ o o o o o « o o » Ol

Nitrate (N03)0 e 9 e o 8 e e o & s s 18

]
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