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Abstract

The area of invest-tcat-j_on discusseci ~.n this report. is in nof·th
central Oklahoma alon2 the northeast SJ.c,e o~' tbe Cimar"on ;;ivor betlreen
Cleo ,~prines, in FaJor CountY:l and -:.:'over~ ,in r:i,ngflshcr COW1ty--a dist:,ance
of 40 mlles. It j,ncludes aboue 6eO s('uare r "les an:1 is he cem [oa1 part
of an area 110 mi es long, in which the princlpal aquife~ is a depos~t of
stream-laid Sed,'l'lents kno'ill as a terrace deosl,t", "l'he averago annual
prec~plta ',on ~s about 2'\.75 inches, and the norrnalannual temperature
about 600 Fahrenhei,. Farming is the prJ-nc-ipal occupat~on, and I,heat is
the major crop_ Production of oil froIl the fleld near Rinewood is the
0I11y major industry. '

The rocks at the surface range in age frQlll Permian 'LO C]uaternary,
terrace depos ts of Tertiary or Quaternary ag'ii covering most of the area •.
'J'hE ,primary purpose of this investigatlon 'llfas 1;,0 ascel"'taln the water
bearing properties of these deposits"

'l'he 'terrace deposits consist of interUngel ing lentils of clay.
sandy clay, sand, and graveL Test drill' .. " lOllGd that in some places
they are as mUGh as 120 feet thick, Sand and Gravel comprise about 42
percen' of the saturated sediments, and of these Sffilds and gravels
abou 39 percent, appear to be highl,Y permeahle, Hells tapping the
te race deposits sue'''' ;"lOst of t 10 ;vater fo,l:' domest c use. fhe c, ties
of Falrview, OLpene, and Hennessey get their nun,lclpal water suppl'es.'rC' ,
these deposlts) ~nj/' gets part of Its municipal "ater upoly frCill them,
and eight irrigat on \'/BUS obtam water from t.hem.. All the cioles and
towns except Hennesssy are outslde 'the area covered m this mvestigation.
The water, although hard; is mostly of good q"aUty and lS suitable for

.most uses. . ,

Some wells obtain water from crades and lenticul'.. r sandstones in the
Permian bee-rock" LocaJly the bedrock y'ields 200 to 300 gaLLOns of "rater
a minute; h01'Jever, yields are erratic arld .in many places the water is
highly m.ineralized, .

., The alluviwl of the Cimarron River and its maJor tributaries
Chief Creek and Turkey Creek) ylelds water freely to some "lells.

. of the water is hiChly minerahzed. but some ~Jells yeildwater of
:L?.,c::L O~ ,~. qualJ.tye

(wagle
;,Tost
satis-

, I

'Aquifer-performance tests 'were made 011 nine .18nS tapping the
terrace depos" ts. Coefflcients of t1'ffi'1smissiblHty ranged frCill 6.200
to 75,1':,00 gallons a day per foot and averaged 36.000 Gallons a day per
foot. Althougr the coefflclents of storage ranged from l..8 percent to
13.1 percent and averaged 6 r percent. they are t.hollght to be low
because most of the pumping peneds ~Jere short .md conp1ete drainage
wlthin the cones of depress' on was not possJ,ble" The sediments in the
upper Pilrt of t;e terrace deposits are fine-/3i"".· ,,,)(1, they are the
'Sedimenj;,s that were drained during the Plillping tests--not the graVel$
and coarse sand~ ~14i.ch Yleld most of the ~Iater pumped from the well::N

.': '

1

...

."

•



It was estimated that 10 percent represents the coefficient of storage
in the upper part of the terrace deposits and that 15 percent is a
reasonable value for the entire thickness of water-bearing sediments.

The safe yield of the terrace deposits is estimated tentatively as
about 137 gallons per minute per square mile. This is based on an
esti.mated recharge of 14.45 percent of the normal rainfall in the area.
The alllount of water stored in the aquifer averages 3.7 acre·-feet per
acre. If half the water in storage can be recovered by pumping, with
drawals at the estimated rate of the safe annual yield may continue
for a period of 5 years, even if no recharge occurs.

Introduction

The terrace deposits of Oklahoma have long been recognized as a
potential source of relatlvely large supplies of ground "ater, and de
posits along the not>theast ban), of the Cimarron Rlver are amonG the
most extensive in the State. These deposits supply water for many farm
wells and a few irrigation 'dells as 't,ell as for the cities of Waynoka,
Okeene, Fairview, Hennessey, and Crescent~ Nevertheless, the terrace
deposits have been relatively unexploited and little is known about
the true value of the sreDne'. Hater in them. Under the terrace deposits
are formations that generally yield only small arnOlL'lts of \Vater, which
in most places is of poor quality. As the water of the Cimarron River
is too highly mineralized for most uses, the terrace deposits are the
most Important source of water in thi.s part of Oklahoma.

In 1949 the Oklahoma State legislature, recognizing the value of
the ground-water resources of the state, passed the Oklahoma Ground
viater Law (Title 82, secs. 1001-1019 incl., Okla. Statutes, 1951).
The Oklahoma Planning and Resources Board is responsible for adminis
tering the law and is required to make a hydrographic survey to
establish the facts necessary for the adjUdicatIon of water rights.
The Board is authorized to cooperate with Federal agencies in maJ(ing
such surveys and may accept and use the results of the work of
agencies of the Federal Government.

Purpose and Scope of this Investigation

The eUy of Enid, which is about 5 miles northeast of the area
investigated, had planned to drill wens and ultimately to pump
10,000,000 gallons per day from the terrace deposits in the vicinity
of Ames. This locality is in the area of terrace deposits flanking
the northeast sIde of the Cimarron River. The investIgation was
planned to include a study of the occurrence, quantity, and quality
of the ground water in the terrace deposits and underlying bedrocks;
the effect of withdra'Nals of this water; and the fe2s:lbUJ.ty of further
development for pUblic--GClpply, industrial, and ir-rigation uses.

An investigation was begun in January 1950 by the United States
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C-eolog Survey and the Oklaha.,a Plann and Reso r. Board. The
work was done under the general admmis' l' on 'f A. N. Sayre. "hief ~f

the ~round Water Branch u. S. Geological Survey; Clarence B',rch and
Morton R. HarrJ.son, successLre Board "hsumen ~nd Ira C. Husky, dJ.rector,
DSJ.sJ.on of Wacer Resource" Oklahoma PL.Jming and :(eco"rces Board.
Stuart 0 Schoff J.stnct geolodst, u. s. GeologJ.cal Survey, di ectljt
supervJ.se the work

Location and Extent of the Area

The area investigated is J.n north-central Ok.ahoma (fig. :.) and
covers ab,u 600 square mil lIJ parts of Alfalfa, GarfJ.eld, Kingfisher,
and MaJor Counties. It i c roughly trJ.angular m shape. On thl1l ':outhwest
it is bounded by the C:ullarron R'ver. on the east by U. S. Highway 81, and
on the north by the north Ime of T. 2' N.

The area is the cen ra part of '" larger arell in <which the principal
geologic formation at the ,urf", J.s'a deposit of stream-laid sand,
gravel, and clay known as a terra e deposit. T J.s deposit flank· the
Cimarron RJ.ver on it left or n rtheast. s~de and ext.ends tor lolO mJ.les
from nea' Waynoka a "prOXJ.IDa ely 0 Guthrie. The resultso"t 'e present
mv.s J.gation may be regar ,e~ as suggestmg the general geolog~c and
hydrologic condltions J..n th northwestern and south<-astern extremities
of the terrace d,posit.

Previoub Work in the Area

Gould (1905 pp, 1': ..19 , in dis :ussing the water resources of
Oklahoma, made brief nt on of the )plies in ('}arfJ.eld and Kincfisher
Co.mties. and publJ. he records of we Is from b .~·h ,c;ountJ.es. Only four
of these wells are wit m the area of .he pre ent in"'estigatJ.on. He
also made extenSive observat ons concerning the nature of the terrace
d3posits along the CJ.ID rron River,

A study of irrigation poss .bilihes in the vLinity ,>f Enid, Okla ,
was made by Schwennesen (1914), HJ.· publ shed report contained a re
connaissance ge r ,logJ.c map and records of 41 wells near EnJ.d. Later a
closely related study by Ren_k (l924) yieldd another reconnaJ.ssance
map showing terrace deposJ.ts aroun,:: Enid and near RinGWood, 20 miles
west of Emdin MaJor County. Renick conunented briefly on the lithology,
origin, and thicknes. of the terrace depos .t" and on the yield of . ells
in them. He gave analyses \\ater frem two wells and a spring near
Ringwood and from two wells near Enid,

Brief reports on Alfalfa and Major Count.es by Clifton (1926,
pp, 12-14, 17-19; 1930. pp 8-10. 13-15) were concerned chiefly with the
developnent of oil and gas and the wate-bearing terrae,," depos'ts re
ceived only casual mentJ.on No map was .included. A similar report on
Garfield County by Clark and Cooper (1927 po. 7, 8, 10; 1930, pp. 67,
68, 70) makes no mention of terrace deposJ.ts but contams a geologic
map which shows them.

3
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Kite (1927, p. 6; 1930, p. 191,) published a Geologic nnp of King"isher
County on Hhich terrace clCpoSlts are shm·m. Ilis re~ort mentions the
presence of these Tertiar:r or Quaternary sands but ci,es no details,

Locke,Kopp, and need (19%) made a general statenent about the
stratigraphy of the area and tho aBount and source of Hater. They gave
partial analyses of Hater "rom 22 Hells in Alfalfa, Garfield, !;ajor,
and Kingflsher Counties, but only 51-Jere from wells in the area dis
cussed in this report,

As pa.rt of tne state l'lineral Surve;)', a I'lorks Progress Aclr.linistration
project (1936-37), an inventory was made of water wells in Oklahoma, in
cluding the area' of this report. This inventory included the locat ion,
depth, diruneter, depth to water, probable aquifer, and "performance
durmc drought" of each rural well, mostly as reported by the \1811 user.
Typewritten tables sUJ,1'1larizing these data by counties arc on file in the
offices of the Oklahoma Geological Survey at llorman.

A report on the ground 1-mter :LD. Kingfisher County, based on infor
mation .in the files of .the U. S. Geological Survey at Norman, was made
in 1949 (Schoff). The occurrence and quality of ground \later was dis
cussed, The repert lncluded logs of 28 wells in terrace deposits and

. alluvium, partial analyses of 12 samples of '<ateI', and partial records
for 12 wells; hOHever, only 15 of the logs and 10 of the analyses were
for wells ln the area of this report.

E. T. Archer D: Co." ConsultinG Engineers, Kansas City, Ho., prepared
for the cit;)!' of Enid a cor2prehenslVe engineenng report (1944) evalu
ating several possible sources of additional water for public supply and
recomnending 1-rolls in terrace deposits alone the Cimarron River.. For
this report, 152 test wells were drilled,

Alexander&. Pollard, Consulting Engineers Oklahoma. City, prepared
a report (1948) on ,,,ater-supply investigations for the city of Fairview.
Logs of .52 wells drilled in the terrace deposits south and east of Cleo
Springs are given in ApP8.ndix B.

,
In June of the same year, 17 test holes wore drilled for the city

of Hennessey in terrace deposits south of town. This drilling was under
the supervision c.f Hudgins, Thompson, Ball, & Associates, Construction
Consultants" Oklahoma City (1948), The logs of these holes are included
in Appendix B of this report.

Hethods of this Investigation

Field work for the present investigation was started about the end
of January 1950. At that time the city of EnJ.d was conducting a test
drill ng program to evaluate the ground water in the Permian strata
west·o Drummond. Field men of the Geological Survey and the Oklahoma.
Plannmg and Resources Board cooperated closely mth the engineers of
the clty and the drilling contractors. Samples of the drill cuttings
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Here collected, pumpi.ng tests on three ,'rells were macie, anci sar,lples of
Hater t8J:en during pumping of the ",'alls vJere analyzed in the laborc,c("':,';'
of the Qualit:r of 1·:ater Branch, u. :3. Geological 3urvey, at Stillwater.

Coincident ,lith the start of the test-drilling program, an inventory
of Hells ,"las begen. 'Jpecial emphasis vias given to finding 1'rells in
1'lhich the depth t<J.;iC·~Gr could bG measured, but an attempt was mada to
obtain a count of all the ,rolls in the area, and more than 1,700 '>Il311s were
recorded. Of these, 55 were selected as observation wells, in which
measurements of "later levels ,;ere made weekly clur.'.ng the summer of 1950
and :nonthl<' thereaftero for ll"reeks, starting l,'ebruary 9, 1950, a
recordinc gage was opGrated on Hell-2J1-T8;i-19-1, (the system of numbering
vrells is Gxplained belo,!) which taps the Permian strata. After that
it >IaS installed on viell 20n9',-!-4-1, '"lhich taps the terrace deposits.
A microbarograph was operated for short perioees j.n the recorder shelter
at each location to pen-nit correlation of chang0s in ;)arometric pressure
,·lith changes in ,'rater level in the 1'rells.

Geologic mappjJ1g of the area v!as started in mid-April and completed
in late August 1950. :;apping Has done with the aid of aerial photographs,
and the geologic contacts '·.'8re dravm on tOHnship plats on a scale at 1
inch to thG mile. The base map was prepared from county highway maps,
Hith the drainage fran aerial photographs superimposed.

The thickness and lithology of the terrace deposits were determined
by drilling 66 test holes, all but 3 of them during June and July 1950.
In addition, 116 logs of test holes and vrells drilled for the cities of
Kincfisher, Hennessey, ;::n::,-.I, ~:nd Fairview vlere collected. All logs of
H'i!lls and test holes are given ir. i,p;:endix B. Surface altitudes of test
holes, walls, and the upper surface of the Permian bedrock .were de
tennined by trigonometric leveling during the course of the investigation.
Aquifer-perfon.lance tests were made on nine wells that tap the terrace
deposits.

Samples of '"later frorn 49 wells were analyzed in the U. 3. Geological
Survey laboratory at Stillwater. This :Laboratory is a coopel'~:·~5.ve

project of< the OLlahoma Planning and Resources Board, the U. 3. Geolo,;:Lcal
Survey, Oklahoma A:: Ii College's Engineering Experiment Station, and the
Oklahorna C-€ologieal :3urvey. The analyses are given in table 5, together
vrith 11 ana,lyses published in Oklahoma Geological SurVey Hineral Report 19.
3 analyses supplied by the lCingfisher Hater Co., and 1 analysis supplied
by the eity of.Enid.

Hell-I!umbering System

The l<relJ. nunlbers used in this report are based on the land-survey
system of the General Land Office. They locate the well to the nearest
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square mile and consist of the following elements, in the order indicatec:
tOl-mshb, ranGe, and sertion. For example,. a well numbered 121JGii-2) lS
in S8 • 25, T. Ie IJ., H. 8 \1. It is the only well recorded for sec. 25.
\ re several veIls have been recorded for the samesectlon, serlal
nurrbers have been added to loentlfy the individual wells" Thus,lIell
LH3'.J-l 3 is the t'urd''rll ~. se • 1. Test holes and shot ho .os arc
numbered in the same Hay as water ,/ella, and eanno" be ",isto !O." s d
frem the vIGIls b;) the t;)'P3 of number used. They can be di"t.L'1;:"':' .,
h0l1over, by tho sjlllbols USE-d on the map (pl. 5) and are pro~rly identi
fied .:.n tho table of vroll recorc.s (table ) • Ii' the locat .on to the
nearest 1+0 acres is des:'.red, it may be found by reference to ths table •

.,
AClcnm1ledQnents

The \;Titers Idsh to express appreciation for the cooperation of' the
.offi ials of the city of :"md and the officials and citizens of the tovm
of lilnes. Special ac1mol1leJg:tent lS ~ad3 to liessrs. TIoss Taylor, farner
city manaGer of ";njd, C-erald D. ,.Ti:cJ<.ns, present citymana;er; L.• E. Hells,
~iater superintcmcont for tae city of :L:nidj John llarlsr. in charge of the'
A .ss pur~ping station for the Clty of '~nid; and \1. H. Sloan and lhllard
Britton, president and s"cretary, respectively, of the limes 1Jaoer P.l.ght
AS.Jociation~

Sp$ciaJ. t,hanks are due the ('-oorgo r;·, Failing Supply Co-. for lllaldng
available the eq1U]Tlent for the test-dnlling program and to J. E~ .
Yarborough. engineer ~or the company, and hls help$rs. who operated the

. dnlling Nachine. .

E., E. Hagan and Dob Parks, eneineers of. E. T. Archer & Co...... Jon
suIting .Engineers, Yn1sas C.Lt;'. )';0., .. 'e'ra very helpful insup~ 10[;$
a.'ld other .:nfo:mution CCUMl lated by their company. Alexander and
Pollard, ConsUlting Enrineers, Oklahanll City, Okla., suppllEid logs of
test holes drilled for the c ·ty of Fal.rview. Herman Snuth of HudgJ.ns.
Thompson. Dall. & Assoclates, Construction Consultants; Oklaha!la City.
Oklu." furnished logs of test holes drilled for the city o£ Hennessey.

The Universal Explomtion Co. of Houston. TeJ0~,supplie'd iogs of
shot holes m the western part of the area. Hugh Rushton, drilling
superintendent for Layne Trestern Co•• \hchl.tu, Eans'1 and his CY'ew
were very cooperahve in su;:>plymg samples from test holes drilled for
the city of Enid. Hessrr. V. I. Cooper. J. J. Kennedy. R. V. sturgeon.
L. G. "latson, and ned \loads 'Jere especlally helpful inallowillg. the use
of their vl\l~ls for punplag tests. The cooperation of all the other .
well o~meTb in supplying infonna lOnj p$I'll1ithne the use of their wells
for observation purposes, and other courtesies, is sincerely appreciated.

TopOGraphy and Ll'uinage

The maximum ree;ional relief, as detemined frc:rn the altitUdes at
marty stations given by \iolfard (1940. pp. 613, 206), is 42leet. The
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hiGhest station (in sec. 24, 1', 23 Ii., n. 10 H.) has an altitude of
1,452 feet, and the 1m/est (in sec. 2, 'r. 17 ITo, no 7 I'J.) an altitude
of 1,031 feet. I{2~':ir.:nli-:1 relief within small areas--such as a quarter
secti.on--is about 70 feet.

In the northeast half" of the area, streaJ:ls have developed a 1-[ell
inteGrated dendritic drainaGe pattern. The interstream divides are
flat or [,entlj' undulatory. Surface drainaGe to the Cimarron River is
carried' by four streams, all flowinG southward; from west to east across
the area, thee' are: Eacle Chief Creek, Indian Creek, Hoyle Creek, and
Turke;:r Creel.;::. Ea21C Chief" Indian, &'1d ~ur}cey Creeks are perennial
strcaL'.s whose flm·jis maintained by sebpage from the terrace deposits.
HoJ'le Creel: is a'l internittent stream whose flO1; is .maintained by
seepaGe from the terrace deposits during a part of the year but is cut
off durinC the summer because of ,the lowerinG of the water table--the
result of a .hiGh rate of evaporation and transpiration.. Trees are
scarce in this part of the area, where they are confined chiefly to
the vi>lleyc of i.nter:mittent creeks.

In the southuest half of the area, in a strip 7 to 10 :niles Hide,
the tepocr<lphy is dOl~inated by sand dunes. In about one-fourth of
this area the surface is gently lmdulatory, the relief not exceedinc
5 feet, but in the rest of it most of the dunes are betvlCen 10 and
30 feet hi[;h <lnda fe\; are considerably hiGher. ,';ost of, the hieher
dunes are alone the outside marein.of the alluviw~ borderinG the
'Cir,mrron l?iver. rl'hc highest one f.1easul1bd is in the l';E-h sec" 11, '1'. 20 II.,
.n. 10 'II., 11Ild rises to a heiGht of 70 feet. Am.ost all the dunes have
been stabilized by veGetation; the only active ones are alone the channel
of the C~Jarron 2iver. Approxinately 30 percent of the southwest half
of tho area is covered by blacl(jack oak and brush. 11<lny of the fams
arc protected bZl \·lindbreaks consistinc of poplar, catclpa, cedar, and
u~~ilGr variot~LcS of shrubs and trees, Tho C:iJnarron River bottor.ls are
fa:~.rJ.y Hell covered with course grasses, saGe brush, and other scrubby
~~rm·:tlJ.~

Surface drainaee Hithin the dune area is. only slightly developed.
Turkey Creek is the on13'- one of the four :-:~ajor streans flouing across
the area that' has a Hell-developed tribut<lr~" strea'J ",Uhin the area.
This tributary'strea~ originates outsid~ the dune sand, in sec. 18,
Tt. 19 I;., R. 6 ~1., and enters the area of this report in the IfE~:r

soc. 1, '1'. J.8 1-;" E. 7 :1" ~t has c. 'IX)l~Cnnial flo1tll~intained by
seepD.:;e frow the terrace deposits ..

Only tt'lO streans oriGinate ','rithin :the dune area'$ One is Preacher
Croo]-=, a.~ intermittent strear.t that heacls in sec~ 14, T~ 19 Ne, TIe 8 ill.,
[k'1C .J0J..ns the Cimarron River in sec. 23., _T~ 18 rL" R. 81'Je T{1e other,
.J.lso inter'J:littent, heads in seco )., ~. 23 N., ·Ro 11 W~, and disappears
in SQ..ca 12, 'l'. 23 1: .. , R. r2 ~'! ..

'''1 '. 'lo.LlTllut..e

The area has a subhunlid clil'late ('fhornth1'mite, 191,1, pl. 3). The
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Hennessey (1895-1950) Okeene (1903-1950) Waukomis (1897-1950)
Nonth Hme. IUn. Norm. Hax. Hin. Nonn. Hax. l,illl. Nonn.

January 6.33 0.00 1.09 4·39 T* 0.99 4.54 T 1.05

February 4.93 T 1,15 4·57 T 1.04 4.65 T 1.19

March 4.61 .00 1.63 . 4·12 .00 1.52 3.54 .02 1.52
,

April $.L~5 .19 3.12 7.41 ·33 2.11 9.67 ·53 3.53

May 10.16 .6~ 4.04 9.99 .7:/ 3.70 10.43 .67 4.10

June 10.01 .23 3·70 11.07 .50 3.69 10 ~'7 .58 4.02~ • .:..!

July 10.47 T 2.68 C.65 .05 2.18 10.74 .02 2·77
I-' August 10·79 T 2.60 9.21 .00 2.98 8.10 T 3.150

September 8.10 .07 2.64 8·44 .00 2.69 8.:13 T 3.07

October 11.17 T 2.70 8.13 T 2.63 10.68 T 2.93

November 5.06 .00 1·59 6.22 .00 1.73 5.35 .00·" 1.66
.;~,

December 5.65 .00 1.30 3.94 T 1.26 4·;;6 .00 1.30

Annual 44·55 15.66 28·33 44'.26 17.97 27·52 44.63 15.55 . 30.39

, ;

* T Trace

Ta.ble 1.--S1lllllIlaI'y of precipitation at Hennessey, Okeene, and l'laukcmis, in mches.



Hennesse;)r Okeene rlaukomis
Honth (1895-1950 ) (1903-1950) (1897-1950)

January 36.6 36.6 36.4

February 40.5 40.9 40.0

Narch 50.4 50.4 50.0

April 60.0 59.4 59.2

Nay 68.1 70.2 67.4

. June 77.1, 77.9 77.2

July 82.7 83.2 83·2

August 82.7 82.8 82.0

, September 75.1 74.8 74.3

October 62.9 62.1 62.9

November 48.9 49.2 49.2

December 39.0 38.5 38.5

Annual 60.4 60.2 60.0

The average length of the growing season at Hennessey is 214
days, at Okeene, 211 days, and at Waukomis, 214 days.

Table 2.--Nonnal temperatures in degrees Fahrenheit, at Hennessey, Okeene,
and ~[aukomis.

11



Geolocic FO]Jnations and Their Hater-Bearing Properties

1'he rocks exposed in the area range in age fron Permian to Quater
nary. A !:lantle of alluvial and eoc ian sedir~ents of Quaternary ago
covers rnost of the area. In the northern part exposures of Permiml
strata are faunc: only j.n gull:ees and road cuts, but in the eastern part,
where the alluvial sediments are thinner, exposures of Perrnian strata
are more extensive.

Permian S;yste!:l

The bedrock nearest we surface in the area northeast .of the
Cimarron Rivor is reddish-br01'ffi blocky shale of Permian ace, in which
are included a few lenticular layers of fine-grained sandstone and
Argillaceous siltstone, Irregular light greenish-gray lenses, cenerally
not '"ore than 1 foot thick, are (:ormnon 'in the shale 0 '£he bedding
cenerally is poorly defined, being clear-cut only where bedding planes
have been accentuated by the accuJIllllation of calcareous concretions.
One of the "lost characteristic features 'of the Permian strata is a
mottling of light greenish eray, ,'[hich cornmonly tD.]{es the form of
isolated, nearly circular spots best seen on freshly brolwn surfaces.
In SO!:le exposures this I:lOttling is the only criterion for se~arating

the Permian rocks from fine-grained reddish materials in the over-
lying terrace deposit.

On the forthcomine eeolocie map elf Oklahor,'la the bedrock underlYine
the eastern part of the area of this report I'rill be classified as the
Codar l{i.lls sandstone member of the Honnessey shu] e and that under the
,';estern part will be classified as the FlOl·r8r-pot shale O:iser, 1952,
oral conununicat ion) • These na.'1les are \·r~_del;y recoGnised and accepted
by eeologiDts familiar with the stX'ati[;raphJ' of no·clher<'lstern Oklahor.m.
They appear to bo appropriate, but an intonsive sc.udy of the stratl
Craphic relationships involved in this probisT., of nonenclature and
classification 1"las beyond the scope of thj.s J.nv(;st,igation~

According to the logs of oil Vlells drilled :Ln t.he Ejn[~.,[ood field,
as filed >lith the Oklahoma Corporation Cor:rrniss)on, the Permian rocks
are more than .3,000 feet thick. Onl,y the uppe l' p;;<1:, , of course, is
assiGnable to the formations named above. Accordine to Kite (1927,
p. 8; 1930, p. ·196) the3' have a reeLoD",l ciOuthwest dip of 15 to 20
feet per mile.

strata sO predominantly arGillaceous as the Permian normally are
not very permeab:Le. but calcareous geodes ane, thjJl veins of' calcite
in surface exposures indicate that thore has been some cirCUlation of
mineralized water throuGh the rocks, Core samples taken from well
21l'J9H-24-~ lapp. B) reveal many small cavities; the largest are 1.5
inches in diameter. Host of the cavities are lined with drusy calcite.
These obviously ·are the result of subsurface solution and removal by
percolating water followed by deposition of calcite which was insuf
ficient to fill the openings. Almost all the Permian strata in this
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region are calcareous, and the creenish-gray members are usually the
nost calcareous parts. r:'he removal of soluble r;lD.terie~ls b:r' subsurface
Hater has .:!..:1creased the permeability of the rocks, 2-nd most of the vielIs
in Lhe Pernian strata of the area probably set their Viater fra:! su~h

solution cavities. Locally the ?8ruian strata ,jill yield several
hundred gallons of water per minute.

As this report is primarily concerned \'lith water fron the ,errace
deposits, a ca;lplete inventory of the ,rells that t,~:, the Pc:n .i:n strata
viaS not attempted. l!evertheless, of the 1,719 wells inventoried for .
this report, approx:i.r:latoly 330 get their l1ater fron the Pemian strata.
Their yeilds ranee from barely enough for domestic needs to as much
as 350 Gallons per mihute. The Hater cot1lllonly is highly r.lineralized,
but no simple statement of chen,).",,' Cjuality is valid because the chemical
characteristics of the l1ater differ widely even in small areas. Analyses
of samples from 7 wells in the Pexmian rocks and from 4 ·,,,1,.:,, ct,!\:iyjng
water from both the Permian rocks and the terrace deposits are given in
table 5.

Unconforniity

The Permian bedrock of this area is overlain unconfornlably by
alluvial deposits of Quaternary ace. The deposition of the alluvial
sediments was preceded by a long period of erosion during which all
sediments deposited after about the middle of Pernlian time were removed.
This erosion created an irregular surface on the bedrock a.s shown by
the contour map (pl. 1).

Quaternary System

Alluvial and eolian sediments cover the entire area except in the
eastern and northeastern parts, v,here their continuity has been destroyed
by streams which have e:"..posed the underlying Permian strata. On most
of the interstream divides a residual layer of alluvial sediments
ranges, in observed thickness, from less than 1 foot to at least 15 feet.

In some places the contact between alluvial sediments and the uhder
lying l'ernlian bedrock is not cl:;;l'l3· defined. because the sandy clay of
the alluvial deposits looks very much like th~ sandy shale of the Pexmian
bedrock. In Tps. 20 and 21 N., R 7 W., the alluvial deposits are thin
and colluvium obscures the contact on most of the slopes. In such

. places t:he contact has been drawn to confoxm with the topography (p1.Z).

Terrace "Deposits

. The terrace deposits consist of int~rfingering lentils of clay,
sandy clay,5cnc;, :.!llld Gravel.. The sands and gravels generally are not

,well sort."d, although .some of the fine-grained gravels encountered iil
the lower portions ot.·the test holes \"fOre very well sorted, Color of

. , . ,...
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the Gcdinontc rG.YlccG fro:','. tl.c:-c~~ c.:,:, :"n SOTtl8 "LLin sc:.nds, i.:,hrouch ·variouf.
shades of [,re.~r, brO\'m, o./i.C.~ ::'~C\.~':. Lsh-brm-rn. ~~c3t of the cla~,·s are bro·...n
to reddish-br01/n .r:.th either C:rl ec"rthy or 2. 3tarchy fracture; some are
vcr:,·- hard. i~uch 0:'-' tllC clay COl1cL:.~;.ins .sGQttercl,-.' pcbbles--a feu cobbles

f t 1 ,.,. t' , .. ",. - . "h clay0- quar z as 3.r[;e 2.3 ',) l:lcne D l~-l c::"'ca ~e DT, 0l';kl:l8 (~e::, oc cur In L. e ~ - •
In SOf.'l.e Gxpo.:;ures t11C ~J}iPC~ /; =.'c;et ccntai.ns &bundo.nt c2.1carcous nodules
(pl. 3).

?late :J

Exposure of terrQ.ce c..8~JOSl·i::'S Sl:.01·;inZ scattered gravel at the level of
the har:uner and noch.llcs of cJ,~;.ic'he in the upper' h feet of t1;.e 8J:posure,
mr~IJl'J1~ se c. Ii::., '.2. ,'·22 , ~, ;::.. '/ .•



Cross bedding and poor sorting are characteristic of the sand and
gravel (pl. 4). The gravel is predominantly quartz but contGins minor
runounts of feldspar, ferruGinous shale, and small pebbl~~ of black
quartzitic sandstone. All these pebbles bear evidence of rounding due
to transportation, but some irregular fragments of chalcedony obviously
have not been transported, perhaps having been formed in place within
the terrace deposits b;r deposition from circulating waters. Rounded
pebbles of red shale and siltstone are cor>.ll\on in the first fe\~ feet
above the Permian red beds.

Plate I,

Exposure of cross-bedded, poorly sorted gravel in terrace deposits,
Nl'i~ sec. 12, T. 22 N., R. 8 Iv.



The th'iclmess of the terrace depos:i.ts differs Greatly fro,,';! place
to place because of irreeularity of the bedrock surface on which th y
were deposited and because of er'lsion sUbsequent to deposltion, I is
greatest 'Iithin the area of dune t.opcgraphy, where the depos.lts contaln
enough \~ater to make ther.! a signiflcant aqu.lfero

The term tlterrace,"\{hJ.ch is thed In rere'~ring tc these sedinents,
denotes a topogrf,phic form that :is not '-/Bl.l defined in this region at
a distance of more than 1 or 2 Liiles fT'OIE the Ciu-,arron River. Terraces,
uhich are essentially flat areas w).th a descending slope on cne side
and an ascendmg slope on the other, rna:\, have been present at an carl eX"
staee in the developnent of the ClJl1arron River basm" but their full
topographic expression has been obscured by subsequent erosion and dune
formation.

Direct evidence for determining the age of the terrace deposits in
the area of this report is not available 0 Only one fossll HEl.S found
and it was a badly worn, unidentifiable pele~ypod valve,. recovered from
a test hole. Gould (1905, p" 79), Schwennesen (1911" po 12), and Renick
(1924, p. 17) all regarded these' depos.i.ts as TertlarJ in age, but Kite
(1927" p. 6; 1930. p. 194) assigned that part of the terrace deposits'
occurring in Kingfisher Count;y to ·the Quaternary. These age asslgnments
.were not supported by fossil s·vidence. Heade (1950, p, 57) report,:
fossil vertebrates of Quaternary age in high-· t.,orrace deposits of he
Red River near. Frederick, Okla. 1';eado' s evidence i,' not an adequate
basis for assigning the terrace d.eposits near Ames to the Quaternary.
but it is additional evidence for tho prmralling opinion among
geologists that terrace materials east of the 'High Plains .region are
of Quaternary age.

The terrace deposits are tlp princ.ipal. &.quifer in the' a,rea, supplying
water to about 1,300 wells inventoded dUnl];:; this inYestigation. The
water. is mostly of good quality, e.xcept that hardness generally exceeds
200 parts per million. In three 01' four lIeUs the chloride content of
the water is unexpectedly high--216 to 340 parts per million. Some wells
in the Ri.i1gwood area have been contami.nated by gas from nearby oil wells.

Yields of individual wells in the terrace deposits differ consider
ably. The type of well ionstruction is partly respons:i.ble for this, but
the nature of the sediments from "hieh the 'Jater is obtai.ned is the
most important factor. In analyzing the logs of 66 test holes drilled
for this investigation it was.determuled that, on an aYerage, about

·42 percent of the saturated sediments in each well are sand and gravel.
About 16 percent of the saturated sediments are gravel or coarse sand
that should be highly permeable, \\Tells that tap theSe sands and gravels
usually have the highest yields. For example, irrigation ,rell 19IJ8U
27-1 is reportedly pumped continuously for periods of a vreek at the rate
of 650 gallons a minute. ,
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terraces, Because influent flow-,- that is, flow from the stream into
the alluvium--may occur under "atural conditions or be induced by
pump~ng, the qual~ty of the water ~n the alluvium may be affected by
the quaLity of the water in the stream·,

The alltNium of the Cimarron HlVeT is lithologically similar to
the terrace sediment,s, No wells were drilled in the alluvium ~n the
course of th~s inves t,igat ion, but the Kingfis(ter vJater Co, furnished
logs of Lhree wells in the alluvium in the SW!;: seco 12., T, 17 1', H, 7 1tIo
These logs show that the sed:uuents grade from wind-laid sand at the
surf";.ce downward through coarse- s,tnd and gravel to bedrock at depths
of 31 to 35 feet, Accordi.ng to Schoff (191,91, one of the wells drilled
for the public supply of Kingfisher is reported to have yielded 298
gallons per minute with a drawdown of 12 feet, The alluvium is much
thicker at some other ':.oQations" Schoff pLiblished logs of nine test holes
drilled by the State Highway Department eastward from the west abutment.
of the bridge over the Cimarron River on Dc So Highway 64 between I'loods
anc Ecl,rpe:r Counties 0 These sho., alluvium ranging in thickness from 25
to 75 feet .• and consistJ_nl', mliird,y of sand with some gravel and only a
few thin byers of clay.,

The alluvium of the t,ribucary streams is similar in origin and in
general :Uthol,)glc char-acterie,tics to both the alluvium of the ClJnarron
River and the terrace deposits, It differs from them in being thinner
and less e;,"tensJ.Ye, and It generally~s darker and more clayey than tne
terrace depos~ts, At some pLaces along Eagle Chief and Turkey Creeks
the area underlallJ by alluv.ium is nearly a mile wide, but the deposit
~s thinner than the alluvium of the Cimarron" For this reason, and
also because it may contain relative.ly less coarse material, It probably
is not as good a source of groundwatero

Turkey Creek has an unush,3.11y la.rge a:Lluv.ial flat, about 4 miles
across s in Tpse 21 and 22 1'-, R, 8 Vi, This flat often is flooded after
heavy ra,ins" Tne alluvial sediments of the flat average more then 10
feet in thlckness but yield lit.tle water, which generally is h.ighly
JTunerali2,ed, A measured sectlon of this alluvium is given in appendix
A"

Abou.t 50 weUs that ta.p',rater in the alluvium of the Cimarron HiveI'
were inventoried for 1.nis irJve"'~jcation,, Analyses of wolter from 'well
20N101tl-,13-l and from four wells ~n sec, 12, T, 17N,-, R, 7 Vi" arB
given ~n table 5" They snow t,he water to be acceptable foY publlc
supply, 1tIells t,oo close to the river or heavily pumped arB SUbject to
t.he encroachment of 'flater f:rOOl the river, "hich is highly mineralized,
The concentratlons cf sulfate and chloride ale likely to be, high in the
river ",ater, and octh~,n, objed,ionable (table 3) 0
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Specific conductance (micromhos
at 25°C) . .

Dissolved solids

Total hardness (as CaC03)

Percent s,dium

AprilS
1951

11,100

7.7

208

60

2,050

187

355

3,390

6,180

848

84

Hay 19
1951

2,690

7 ')

73

16

447

100

169

680

1,440

248

80

Table 3. Analyses of water taken from Cimarron River at the bridge on
U. S. Highway 81 south of Dover, Okla. ,. In parts per million;
analyses by the U. S. Geological Survey at Stillwater, Okla.)
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Ground Water

The pore" 0[' permeable locke ~hat lie below the lana surface
generall;; are pan.ly or lomplet ,ly lJ..lled wlth 'i3.t . called "'subSU~·r'lCe

water,;f! Belo1d a certt.lln level. the pores are .;om.pletely ,filled vlith
water, called ngro~md ·i'{-3tCJ'·· ~r this 2,ane is calle -:::,he Hzone of
saturceti.on." The pe:r1!i > rocks that lie above the zone of satu
ration are said to be tn t,he "zone of aeration," "his zone is subd.i
videO. :into the r c"pi.llar;,- fringe, at the bottom, the intermediate belt,
and the bel', d' SOLI v!ate?' at the top--the last :L'lllJledlately below the
land surf ace ..

In one form O[,~r,,;)the:r.• water occurs almost everyllhere. Although
at any instant the great bU.lk of the total water supply is stored in
the oceans, a constant, circuLtion is taking place, Evaporation from
the surfaces of the oceans, streams, and lakQs is nearly cont.inuolls.
Most of' the "'c.,.,,:"\C",(j evaporated condenses and retv.mc to the earth's
surface as rair, snow, o:r other precipitation. Part of this precipi
tation is ,nap:Jrated eli.rectl, fran the earth's surfa"e, PaJ~t of It.
returns to the ocea~,s as "-llrface runoff, and part of it :Lnflltrates
beneath ohe s::,rface of the earth. Some of the water tha' infiltrates
into the grotmd lS heL hy ~apillarj. y near the surface and l5 later
evaporated; som, lS used ·,egetatlon and returnee! to the atmosphere
by' transpiratlc.lJ., 8Jld some joins the ground wat"r and slowly, by
ground-wat0t' flo" :retuJ'ns to the streams" Thi" sc quence of events is
the hydrologi cycle anrlis ;ropresented in figure 2.

;,vatE:r-TatJle and Artesian CondItions

Ground lI\fat,e,,[' occurs under either ."rt','()-~_·;' or water-ta,ble conditions 01

Artesian conditions e.ust "rhen the aqUifer contairs water that has an
artesian pressure nead" (['his pressure head occurs whe':-8 a 'Water-
bearing stra:r;ul1l is overlaln by a rela,t:c ely lL!pervlous strae.urn Because
of this pressure,ead, 'NateI' will rise above the uppe' surface of the
aquifer ill any well t,hat tape the aquifer.

Water-table ·.ondi·._.ons exist where the uppe sU.rfa,ce of the
water 'lS not eoni'ir,ed b,' an imr~rllleab'.e bed and the w,:..ter surface is
free to f ..[Jetnate.. This '":pper surface of the gr-c'~U1a W:lter is the
water table" In the area of this report the wa ,erUi the terrace
deposlts is laTgE-ljT II ecnI'med and lts upper su· face is the water
table, but the water u, the Permian bed ock lS onOne and is there-·
fore art.esia.n,,,

!-1ovem8nt of Ground Hater

Groll.'1dvmte!' Ek8 other liqnid, has the tendency to seek
equiliL.rllUll by mavin,! from a point of high,er head to one of lower head.
The diLerence ll1 altJ.tll (. between any two pomt· on thewatGr table
is the difference in heac1. at those two poirts; therefore, 'dhe water
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HOW THE WATER CYCLE IS MEASURED

FROM NATIONAL RESOURCES COMMITTEE WITH AOAPTATIONS.
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Graphic representation of the hydrologic cycle.



lOEe~" ~I-F3d,d as l'~, moves" The ma.t8f'is.l throuGh ".NhJ~Crl the 'l,lO.t.81' r... "',
'~;e hqu,ite.r:>J and the 6B.se \filth whj,ch ""rater moves de:pends on t.h(~ p::?cme
:ibilit.y of 'the a.qu.i,fE"t'~ PerJrl.cability der-ends on the size and a.r-,
.~',:t.~)gem'?nt of +~·he p:irtic.les and Dn the interconnection of the pore spaces,~

bt:t ].l.., 12 noL d.irectly dependent on the pore spa.ce or porosity of the
[,B.,tArlr3.1·· A fEJ.E-'·p,ralned ,sediment" such as cla,Y, ms,~~T :J.~;,."Ve a high
pi)r(;;31~'Y bur a To,,! -pe rmea.b:Llity because the opening~::, a'C"s so small that
the fcr('e of mcJ..,·~'cular ai:.traction offers resistance -c(~ -U18 rrrovement
of wa'ter.,

The vlater t"EtbIe is not 3, plane or 'l.evel ::YJ.,cface.;) but an irregular
81!:}~)ing su.rfa.ce 'that co('~~esponds in general with ·t,he slope of the land
f<':J.rface" The 'water t.a,ole genera,l:l.y has less ra ~j.ei ti-:an the land
surface and i·s 5. 3Llbc;,jud repl:.lca of the surface t,:,,;·p0g['e.phy~ The many
.1rcegu2.a.r.ities .in the "nape)f the "rater table ,1.1:8 8"used by differ
ences .in pem£ ~bility and thickness of the \ore.teT-beaI'ing material and
by unequ8-t additions of '.ater to, or removal from, the ground-water
reserve L ·"There "the rate of replenishment:, OJ: recharge, is exception
ally high, the \;arer table may form a mound or e ridge from which the
W'dter spre,~ds out t:.o surrounding areas I~ This 5'pl'€<1,clj~ng out takes place
slovd,y because of the ·r8sistance to flow throligh the e.guifer, The water
tablem tnis 'ire'" of Oklahoma slopec. gene rally E',Hthwest, at right
angles t{) thE COUT"8e of the Cimar-ron River~ and fLt an average rate of
ab')uc 18 feeT pe r mile, (See pI. 5L

Flucttlations of Hater Level

Toe w"ter table rises and falls slowly but continuously in
response t 0 var'i~3..tions in the ree-l1arge to ,?n,.'"1 dJ,scha:cgEJ from the undar
g:r-ound r8ser'Voif".~, Af'ter replen'isruuent during wet S82,8ons, the water
t''lb'.e normally i" re htive ly h.igh. After dry season", during which
the fl.o'W' of perennLll streams has been ~ainta.ined dJ,schar-ge of
g'ound wate", thewa'oe r· table normally is lower, Lis'cha:rge of water
by eV2..p-')ratio:n 7 by tra,nf:piration.~ or by pwnplflZ f~'Qm also will
'1 ~WB,r the water' table ( The pos'it,ion of the water tab.l.e at anyone time
(iep:.,r:,ds on the ba.l.a.ncB bet'Heen recharge and all the j:'orLCLJ of discharge"
It eXlJresses the net effect of the opposing forces j' reeha:rge a.nd dis·-
charge 'I and shows tlO1.-.i' much 'Wate r is 1il ato'rage (> The t',ion l,"Jr the
''>f<lter' f.3.ble 1.8 found b;y measuring depths 'to water in 'Vvells 9 and chang~6

l.n "it ate dete(~ted by measuring the depths periodicBJ

30me fluc',,'lot,ions of li'f.S,ter 'level tn wells are due to cauaea not
related to rec:harge and d iscJ~,a:tge j such as tides, ea~r->thqU;;.lCf3,!?" and
varid,t.1 ,:'X1S of D,tmospt,eric (baromet. ric) prossure" Of Lhese othe.r GaUJ~'Hri
onl.y the ba.r'omet ric r,n~;::)sure affects water leve.ls signi,fice"ntJ_y .;i,n the
9.rBa covered by th.1S repuct. 11'0 illustrate this effcct.1 a ~'3 co~>d.if1g gt1,g~

Wi'\S ir'2'.aUed on well 201'!9\'1-4-1 on April 25, 1950, and " m'ccroba:rogr"ph,
a:j 1ns t,,'tument r..rj·:.1,-t: gtves '-::1 (~o,nstant record of bar-ometr5.l~ ;:re$$ur"e~ w,a,s
kept, in t.he S,9.JnC she lter for Lf1 days t T;Thcn converted 'to t'hB £lJ'nplit\l.d~

o.f' ,3, b.:J.rometer using water L'1s(;ead of merc.ur';jl and inve:'te the ba,ro~<·

met-ric flu.ctuati,)!;s close.ly resembled the fluctuat.ions of ~~vater level
iflg" 310
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DIscharge of G'round Water

'i."':n·) :,,' .... r'.,' {·.(Yc:J..nously being discharged from an aquifer by
,-;::'f'.fJL;C: ~:'(,' p,,:;,,g":' \[: )'Jr~-~,:.:.L()n.\l flow' or pumping from 'Wells, tmderflow
" U',lC:' ELC;P "--: C-~', \:;,,-:J:1 L ~ ,'.Xl3 (' i.::-;-;: i,JX:l by plants ~

EfI'iuel1t Seepage

,..iTt seepage., as the word "effluent" suggests,
rl :};'"d:: (Jut of' the zone of saturation and into a

.. " ic,]'"r than the water table. A stream or part
c C[ i,'l~,h 1'8S1'8C'[, to ground water if it receives
',,'': s,~:!,t 'i...i.rE.,ti.~Jne

5 .:..re jin CL S L~,k:on during periods of no precipitation show
Lhc:x ['j ChHi L:,c'I 'in, s.nd Turkey Creeks all increase in flow while
~1":J:'.,' "% (,f" v',,. 'Of f!)2 its (table 4), This increase in flow must
be e':cc'; ,," "~<iiI ciisGharge, Preacher Creek, an intennittent
c< r::>:llCi. ~ c,y l;~,'Ln '..'0. c. \.'(·,t (:"~'>' che "..:;eY-re,ce deposits and its entire flow is
de,:e:.:" " ['i .." C. ff'l"" i C Hr' ODEe, except during time of heavy precipitation.
I'Ll?; i 'J:f'rC :."':: - l' ;:.:-i,'~-:'eJ:( also is effluent. Stream measurements
"",t.;('(, (Cr. . ,,_ (fc" '( C'Ci' dl>..ri.ng a dry pe:iod in the fall of 1950 show
U,d.'. ~,": ,.: .. (((,E,g dic)charged at the rate of about 13,000,000

'Xl" f('J: ,l,n;} ,,;r·l.;U.l,]: water is discharged at many places
((". ,', :T''':( 'Jcy:, espeCeJl1Ly 'where the bedrock is exposed

,)1" " ",.',: . ,.' At bonle1 of these places there are small springs
',l],')0(;; f'" 2",(K; )) J'ilt ,'iIeS int,) t.he alluvium within a short
dJ.IStc:1,tl ::>:;1.; ''.' -:;, .. (I:, ~'(;,;3 the 'I~rater issues so slowly that it is
B'n~).~'.)n'('~.L.(: ,- -:L~ ·r··'.:.:;'! :Lt3 d.is"'-:hargedo

E'vaporation

be
of
,:.:..t,cJ

,e-'" -re>

,- j' ,'.

(' ';c.b> 5.;0, near t.he land surface ground water may
,'l" (,:" by evaporation. Factors governing the rate

Lcn ; wind velocity, humidity, type of soil,
"',,".:' (len:}:, p" n found by experiment that the
') i.:: :is the pri!lClpal controlling factor. He
,cc, .j J Pf,' 1enf depths with evaporation from a free

the evaporation at depth as a percentage
"'T;.c' (G f 8e wate,t· surface. At depths ranging

"poration was found to range from 80 to
j' k; the d.epth t;J water in the area of this

:,:;.;1" than 85 inches, the amount of water
. d (' :"s.b:le i.s probably small. On the other

.Lon .fI'Q'1l the belt of soil moisture may
c, ,)S' '. he wate:' t,;1US discharged does not C01ne
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Location of measurement
Date of
measu"e

ment

FI01'J
(000
gpd)

, ::

." "

E<egle Chief Creel' " .

SW~ sec. 5, T. 24 N. ,ll. 12 1'f.
mlf:~¥NE! sec. 11,'1'. 23 N., R. 12 I~.
MV~~~NE~ sec. 11, T. 23 N.,R. 12 w.
ml~E~E¥ sec. 11, T. 23 N., R. 12 W.
MVi;lJEtNE,. sec. 11, '1'. 23 N., R. 12 W.
'NE~ seO. 35, T. 23 N., R. 12 W.
SW cor. SEisE! sec., 2, T. 22 N., R. 12 W.

,Indian Creek

NW cor. sec. 14 .. T. 22 N., R. 10 W.. 1
Mv~ sec. 20, T. 21 N., R., 10 TI'/.

Hoyle Creek

SE¥~~¥ sec. 31, T. 2lN., R. 9 W.
SE"".z;: seC. 31 .T. 21 N., R. 9 W.
SS~SE~ sec. 31, '1'.21 N., R. 9 IV.
NE¥~E~ sec. I), T.;O :" R,. 9 w.
NEi';NE¥sec.6 T. 20 N., R. 9 W.
SE~J.Ez;: SIlC' ll,T~ 20 N., R. 10 W.

Preacher Creek

11-14 50 2,11+6'
10- 5-50 12,345

9.. 6-51 14,671
1- 9-52 10,421 '
2 5-52 9,889

11 14-50 1 ,147
11-14-50 11,181

( '.

11-13-50 53'J
11-13-50 1,933 .

.
10- 2-51, ,4
12-10-51 luI
2- 4-52 1'7

10-30-51 42
1- 8-52 266
7-12-50 21

'NW~~ sec. CL3, Tf. 18 N., R. 8 1;'.
NWt;1lW¥ 5e c • 13', '1'. 18 N. , R. 8 Ii.
mJ~rf\vz;: sec. 13, '1'. 18 N., R. 8 W.

1 1 .
13, T. 18 N•• R. 8 W.NWt;1lWJ; sec.

NVI¥l\TlJIJ· sec. 13, '1'. 18 N.; R. 8 W.
NI\ft;1J1'Il sec. 13, '1'. 18 N. , R. 8 W.

Turkey Creek

,NW cor. sec. 23, T. 19 N., R. 7 IV.
'S1'I~i sec., 2, T.17 N., R. 7 W.

11-13-50
10 2-51
10-29 51
1030-51
11-19-51

1 4-52

11-13.,.50
11-13-50

783
No flow
1;535
1,073

620
963

5S31
'7,303

'Table 4.--Measurements of stream flow in Alfalfa, Garfield,Kingfisher, and
Majo Countles, Okla.
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Transpiration

The discharge of' wate, into the .'tmosphere by plants during ',he
pro'o"ss of crm,Ting is called transpiration. The wa"'r may be caken
in',o the ,00' s of plants :f~om 'he belt of sOlI mo. 'ure, the zone
saturation, and the capillJry frJ.nge--which in .m is supplied fro.'11
the zone of s2turation.

Compu.tation of the total amount of transplrat on in an area in
volves many variables the.t ar" not yet complet ly understood Vlhere
plants are abLe to take 'vratel' from the z ne of sa',clrat~on. I ranspi
ration may be a ,jor dischar";e factor. For xample along 'reacher
Creek many tree. and other p ants discharge roun )rater. t was re
ported that ttle creek wasdIJi' ,uring .much 0 the ,ummerof 195",
whi.:.e temperatures were high and plants were growing. After the
growing season, hmrever, the measured flow Jf: he cree!;, ranged from
620,000 to 1 535,000 gallons pe' day. Comparable qu.,mt'iiies 0,1 ,

eround water doubtless drained toward the valley in summer but never
appe8.red as f1011, belng wholly ,.,aken up by transpiration and evapo
ratlon. To esUJjlate the transplration in the entere area 0 t is
re Jort, more research and a longer per~ocl of observation are needed.

Underflow

Vfuere two aqUifers are in contact the water, rom one may discharge
into the other. This sort of dis ,argo occurs between the terrace
deposits and the ,e.lh~v],um of theimarron River. The wate. table m
the terrace deposits 5.: opes toward the river (pl 5, and t,:e ground
water therefore dra:ms tovrard the iVfir. As most of he water is at
dEpths too, great to permit eV\lporation, sane of .t doubtless moves
from the terrac~ dep05.1.ts into the ',lluVlum and t, ence to the river.

The rate of underflow depends the hydraul~ gradie, and the
coefficient of transmlssJ.bility of he aqulfer; and the amoum, can
be computed by use of Darcy1s law (Dar y, Henry, 1 56:, whic, may be
written

Q = T 11'1

Wher-e Q is the flow in gallons a day, is the coefficient of trans-
missibJ.1ity in e;allons a day per f""t, lis the hydraulic gr"dient in
feet per m'Ie, and W 1S t e width f the aquifer m miles. Tae
average . oeffl.cient 0' transmisslbiJ,ity, adopted else,rhere ,,' this
report, j,s 20 000 gallons a day per foot, the average hydraul_c
gradient of the 'water tab, , as determined from the water-table map
(plo 5) is 18 feet per m Ie; and the w:i,dth of tho aqui er ,5 40 miles.
The lat er is the length of the contact between the terr,ce d posits
and the alluvium. Substu "ting these values in the equa,ti':n given
above, the quantity of wa,er lnvolved in the underflow is cdculated
to be 14,400,000 gallons per day.

26



"

Puropage

The discharge of ground wB-ter by pUJllping in 1'150 was Slllall coupared
with the tot,,,] quantity of 1'ater dischd.rged fron' 'che aquifer and in.
comparison 'l,uLh the to;'al quan"i':2 of watel stored in ':he aquife~'"

\fuile the wells" bein;;'n (mtbried for the present investieat ion,
e"LiF£.tc,S.': th·, amount of ,rat ' u.<·d by Gyplca1 '"acer users ·,,.ere
obtilinod. TI16S" :md.1.lOBte +hat a tota' of ab~ut 42,000 gallons of i.'rater
per day Wl.s pumped from domestic wel s, and about 165 000 gallons per
dilY flO'" stock wells. The eight lr):: ga, ior vrells used approximately
393,000 gallo'1.s ", day. The amount of ~,atpr ,vithdra,m ·r public supply
was ai:Jou~ 1,000000 eallons a day. Thus the total da:'ly pumpage was
approxim.ately 1.,600,000 gallons.

R$charge of Ground Water

Unde!" n,s:t"ral conditions an aqu:.fer ":.,\' receive water from one or
11101e of several so'.rces. l1echarge may be obt'lined frominf'iltration of
precip:LtaU 01" from streams that in~ od'.lce wale er from outside the'
catchment area c,f Ghe aqulfer, and from p rce,lation from another aquifero
Infiltratl ..n of procip.,tation is the mo"- important source, of recharge
in +"hi6 area, but t vill be discussed last to afford a more timely
sWfMation of total l~charge.

Ea[;le Chief Creek" Indian Creek, and Turkey Creek are the only
streams that bring in water from outside the area, but this water is not

'added to that in the terrace deposits. Measurements made in these streams
, durIng 1I0vember 1950 show that their flow increases as they ·c·ross the
terrace deposits (table 4). Therefore, they do not recharGe the terrace
deposits but drain .vater from them.

The terl'ace deposits are underlain by Pennian red beds whose low
p<;lrmeability prevents large-scale movement of water. Thus, recharge of
the terrace deposits by underflow from the Permian red beds probably is
n~gli[;ible. .

'rhe ·tel'Tace deposits are notably lacking in surface dramageo Only
three well-developed streams cross them to empty into the Cimarron River.
Even the road ditches seldom contain water. Large areas have no outside
drainage, and the predominantly sandy soil fav-ors a high rate of in
filtration. Many shallow depressions are excellent intake areas, holding

. the water that falls on the surface until it evaporates or infiltrates"
into the ground. Relatively few of them retain water for more than 1 or
2 days after the rain. has stopped.

Measuraments of the depth to water in 26 observation wells were
averaged monthly for the period Augu~ 1950 to the end of "1951. A
hydrograph of the averages reveals the averaee fluctuation of the ",ater
level.. CCilllparison witl\ the average cumulative departure from :normal
precipitation, as obtallied from U. S. Weather Bureau reports on stations



at IIcnn8sso;:r, Ol:ecnc, and -~'laukor"1is, sUGgests a relation betvreen de
p,3.rturc from nOIT.1al rainfall and chance in ground-1,rater level (fig" 4).
'[;10 rise of ';later level in response to rainfall appears to be relatively
rapJ.Q, Profound conclusions arc not justified at this time because of
the short period fo" ,,'1-,ich ,'mter-level records are available, but it is
believed that the records F'ovide a reasonable basis for a preliminary
estimate of recharGe"

tim; much the cround-Hater level Hill rise depends on how J:luch
wator is added to the reservoir. It also depends on how J:luch space per
unit of volun~ is available in the sediments to receive water. If 10
percent of the voluroe of the sedinents, after they are drained, can
be filled with water, the addition of 1 inch of water would cause a
rise of 10 inches in ground-vIater level. Conversely, a rise of 10
inches in eround-vrater level is equivalent to a la:'",r of water 1 inch
deep, If 25 percent of the volume cnn be filled, more ;rater· will eo
into each cubic foot of sedinent and the rise in Ground-vIater level
will be 4 inches, This space factor is approximately the same as the
specific yield, Elsewhere in this report it has been shovm that the
specific yield of the saturated sediJ:lents in this area of Ol{lahoma
ranGes rather widely but in the zone of water-table fluctuation
probably averages about 10 percent, Therefore, 10 percent has been
used in estimating the amount of recharGe represented by the rises in
water level shmm by the h;j'drograph,

In the period July 1950 through December 1951 only 'the heavy rains
of AUGust 1l-nd September 1950 and Februaq, lIa;r, and .June 1951 caused
significant rises in ground-water level. For exa~ple, the average
rainfall at the Hennessey, Okeene, and Waukomis weather stations during
the month of August was /,076 inches. The rain caused a rise of about
8 inches in the average ground-;-rater leveL After allm1ance for the
specific yield, this rise in ground-water level is equal to the
addition of a layer of ,-rater 008 inch deeps amounting to 17 percent of
the rain, EstiJ:lates for the other months vrere made i.n the same way,
For the 5 months, the percentage of the rain estimated to have become
recharge ranged from 6.,62 to 25,,95 percent and averaged lL.o45 percent,

The normal rainfall for the area is 28075 inches a year, as
obtained by an arithmetic average of the normals for Olmene, Hennessey,
and Haukorniso Annual recharge to the aquifer would be 14.45 percent
of 28,75 inches, or 4,15 inches. This figure for recharge may be
10';[ because' the heaviest rains during the period of observation
,Jere in the SUlmner months ",hen transpiration and evaporation losses
were highest. In years when heavy rains come in late fall or early
spring, the recharge may conceivably be higher,
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Ut ilization of Ground Hater

Host of the 'water uoed :ttl the area. for dome::.n"':::":<J stock, ::Jlc:·.,·;~~t.rial,

and municipal supplies is cround itlatel".+ L'ut some surface ~'laT- er is taken
frot;"!. Turke~r Greek for irrisa.tio:n of .! 90 a\.;re3, some L; pumpod from
In(iEifl CreeL fOI oil-1dcl:L,,,drilllng operations.. and sane c·reek vrater lS

used for stock.

In the 350 square miles considered in this report, 1,719 'Iells
,Iere inventoried. Of these, 953 arc domestic Hells, 407 are stock
"ells., c, are irriGation ·,Ie\l" 2.3 are pubJic-supply ·dells, 62 are
observation Hells-, 264 are unusod 1,;ells, and 1. L, a battBry of
mdust 1ial Hells. Hell" usee: for both dome st1.C a.nd stocK supply, or
for domestic supply and SIllD.ll busine:,ses, s·..tch a0 service ::.tations
and drc:.':;stores, are classified as damest 'c ,,,,ils, TabJe 7 swnmarizes
l;ho '!ells for "h' cll siE,nlflc·,nt data-Jere obtaIned, together wlth
sel octed test holos and shot holes,

Domostic wells are the private.ly mmed wells that supply I,o.ter
for home use, such as cooizing'i !a5hln8~ and r~an.i~at.i.on~· Host farm
and ranch homes are 8crlred $1.1ch vl(-:lls, which aVEJra.:-e 2~7 to thi'-':
s'quare nile Q Their avc:-r-::tC6 yie -Lcl J.S estimated to be l.,.5 t;al'"Lons e
day, This estimato of dailJ' :.:3e l.S based on th2 more 1'(J'lable reports
of sevln-,,,l 1'1,,11 o'·mers Mel is ',:oJ.:;ht.ed to acc,,,,,nt,·o: the l'lrcer use
of water f-rom wells equipped Hie': automaticiOter systen:.. In four
to:.x.. ships "here special ob"e"-'fationsiNere . ,,"do i.t ":"s found that 36.)
perc("nt of the domestic -vrellr, ar~ equipp:;:,d i'nth "lutOITi.:-·tic 1rJ'Ct.ter s:ysr,erns,
but chis avore:.ge lS bolieved to hir;h,,:: thB.1 for the "•.rea acO lihol",

Hos'~, domest'.,.c t\fells that i.ap ~.he "Le:ru:r'o,ce aepo its ?,-rE;> driverl ~rel'i__s
1 1/4 inches lon diameter and are ...nis"I:Jed i~.::Lth j,l 1.1 P01:nt~3 of the same
·.;iar:e·~er and 2L~. to 36 inCllE.S long~ The a·\lf.;ra,q~ Q,~,~th of su~h ~'Jells

is 59 feet It Hherc the ter::,nace dspo::.dts are nn.n Oi' .lo.'··'Ling;t domestic
\"Iells are (~r:LIJed int·o the bedro:;::, aost of tolose :'felJ.;; are 4 to 6
inche~) in dial'Jloter" partly co-sed :::.th steel or L(J.l-·,·a.n~zed 'iron pl£)e,
and opon ate the bottom. They a"ie:":,["~C' 11C foet In d'~pth" !!0ar1J all
the domestic wells are equj_PI.e'j l,;lLh 8~rlinde.r pumps povered by hand
or by 1I:Ln:imill, o~ both, b:..t some ""0 equlpped 11 th ,,1· :tr: cally
povlered jet and c,/linder pumps", Nos, of t.l:'8 unu 'd viells vlore
origlnu.lly drilled or d.riven t,.': su.'~ __.ply £he needs ··;f fa.rm homes.; nOvI

abandoned. They reflect the dec}: e in rural popula: ion that is
evident £':(>0111 the census records .•

(
,[ells used to supply,·ater to scock 2-verage 101 per square !nile '"

They are of the same c.onstruotlon il:'o the domestlc wells, and EeneraLLy
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,),1'11 c ,~;l.ti ;)pv;~d I'V.J.t 1'1 ~;yJ,1.:~1.der pwnps p01'rere d b:l winc1-n:i_l]. ~j .. i·;.ar.y B1." CC:" H~:,~;

d-:,;r:Lvo tr.loir toro. ~G'[' f.rom th0 alluvium of the C5m-:-.!..Y'Ton~1.jve.r and_ :;,,:XJ() ~':.t'(!.

:'-10 doc per tha,n g f';"~et~ Because of the rel.ativB .,_Ilncces~~ibilj.'s~l \:'/
;:-,~l)(~h of the graz. '.ng land)< .many ',;~indlnJ..lls are tU.rned cn and cd'': aut c··
E1at:"GaJ(:.· b;y a loat·-actuuted mechanisme The. aVt"Jrace pl.'l1Lpd{,;e f.;'Y~'

L..,t,x;k "roJ.ls :Ls (,;5ti1.ua.ted. to be 405 gallons a. da,Y':

SJ!m.c :'3tOC,l-;:, L3 watered from surface stroans ClJ'ld sOr:le fr;);,n S~',)r"-~(:LC;,)

bu.L 'tho' tvts.1 LllCccmnt of water so u.sed is re1ativel;i' 8]);2.1]"

Public-Supply\fGlls

The. Cl tl8S of Enid, Okeone .. and Fair"'.,'J.8H d:::-'a1il cro"..lnd vr;lt,er :~ r:"

th(~ Q.-rea 01.' th:b:-; J_!1ve:..-;tigation,and the cJ.ty of r-reDneSE"u;1 dr[,."N:' ·I.,',).t·,~:y

['{'Cir, the t«t::'ace Jopoeits just east of Highway 8.1, \{h:i,::,h j.s t·,he (:.:::..~::r,

i)G~H!ddry of the urea investigated.

Enid

In July 1951., Enid had six wells within the area of -th.is j,nvc'e,ti··
g,;t.HiCl, five of them tJ.pping \~ater in the terrace. depo"H,s cJ.nd orw i.n
the Pcrraian bed7.·ock,~ The f" 'e wells,:..-in 'the t€l"l"aCO dep()~~it5' '1;t;;;:'~'e Ctin:

Cit-ruGted in Ju.ly an'l August of 195G: arid have been lHl8d :lr,t81'T.ji.lT,Gr'·!.]f
to flupplement the CJ.ty's pr.ncipa1vra.ter supply, obtai{jGd fe'Qm
~~.imil;::,r deposil~a outl;d.de the area. ,The m~ilm per.i(Jc~ of C()rit~, t."]~'l>

pd,F'.p.i..n:; of those 1IVeJ.ls was aoout 3 months,'; The y:Lc.:;ld.s c·f ind,i.v:,_:j,..:~.:; :1.
·',N2!.1" range frw about ~,',OO,OOO to 8,440,000 Sallons fl01' mont,;), .'1:'Oi·'

YJiJ\:fmll:.i(~r- 1950 to Fc"br:lary 195,2, inclus~\le, approxin;.,s,tpJ.y 150,~O(}~}y;:.::I-:;:::

:::anow; vms fl1.Ui'I'"d from theSG wells. The well in the bGd,·ock U .. ""''-'
:"'ls(Jd intonn:i·t.ently to supplement thGCity's 5Upp.J.y, It.
n,ppro:".1J:.laLely 7 ,,040 ... 000 gallons of \'!ate~" per month .., Thu2-} if :-JJ..~I.~.';:;
\IGJJ G ',,",'8 opera.:.ed continuously, about 43,000,000 Ga.llono of '"c.:.:er
j.5 'JiUld:mill frOll' the area in a month, or about 1,400,0(\0 GalJ'JI.t'i 'VP '
de-.y,) :,}:-1..nce field work was completed in the area., Enid bo.s rE.'S'Lil~J\!·'::'

_Lnvc'stl,;..at.ion of N"o,te:r in the Permian ~:edrock and has c',:m.zL.r'1.;.cLed
~t(k~it:t,orw"l l,vells J.n the Drur.ur.ond local~ty. 'rhe inv€~tigat.iO~i 'W~lS

~t.j.:n d,ct:i.ve at the tim<l this report was vrritten.

Fairview

n;; f'c,re 1-:l:J:,) FairvieltJ obtained water from sprinGS thar, l;:~~;-'1.i0..~,,'

'\,~,":,(-; ~~Dnt".&Gt of the a.lluvJ..'J,m and the terrace deposlts :in tJ!18 S",; ,._
3::, 1'0 22 r,~, It" 11 fo'libl} and the rJ~ sec. 5:- 1.~., 21 IJI".t l(" 11 h'L) p-,.,.._~
cf brick I':w.sonry, cClllected the 'Hater, .rhich f1m'red to FaiJ''\r1.'31,.T
g1'8Jity, AtL:imes these springs y sIded 'as much H8 2CO g.:J.~J.nn'l ;_'.t,r
r;~.iD,'uLe, b-I,lL at other tl.mes they declined to prac.I~:i.c:.:.Jly- .rlo,.,L.il,l[i,)
In BY,' 8. well having a reported apacity of 600 ga:.LloT.w !Cor m.J(jI)'"
'l"lci ,:::~ d.r.~11';Jd to 3up'plE~mcnt the springs. A fe1-1 yea~:',~ J.ater 1:\;'0 In,:~.p,;

I'mlls vll1r6 drilled, and the sprinbs were abandoned·, :i.n 1')1,~; '"
f()\let·!1 ",ell v.as dr.1.11ed, but ~t was not put in sGrvice tul~il t,t\(·

srrinc of 1950. In 1950 FairviGw was gettin.g all it" \Vater' 1':(,,,"



the four 'trells, tvro of which are in the terrace depositp and tvro in
the alluvium. Duta on yields of individual wells are, not available,
but It is believed that most of the reported average total yield of
200,000 gallons a day comes from the two wells in the terrace deposits.

Okeene

Okeene has three wells on a l5-acre tract in the SE~ of sec. 15,
T. 1') lJ , R, 9 w. They obtain water from the terrace deposits and
are reported to yield 150 gallons a minute each. , They supply approxi
n~tely 7,500,000 gallons a month or about 250,000 gallons a day.

Hennessey

Hennessey obtains approximately 250,000 gallons of water a day
from three wells about 50 fee~ deep in "he terrace deposits in the
E~ sec. 13, 1'.'18 N., R. 7· W. All were drilled to bedrock and are
gravel-packed. During testing,after comJlle~ion in 1949,ea"h well
yielded 150 gallons a minute. .

• •
Industrial-SuPPly Wells

The St. Louis & San Francisco F~ilway Well

l'he well of the st. Louis & San FI<Ulcisco Raihmy (20N10vJ-13-4),
near Anres, obtains water for locomotive boilers from a battery of
eight jetted vrells spaced approximately 6 fElet apart along a LeO-foot
suctien line. The wells are 30 to 40 feet deep and consist of casing
4 mches in diameter with a well point at the bottom, which is 42
inches long and 4 inches in diameter. The suction line connects the
wells to a reciprocating pump powered bJ" a 6-horsepower steam enr:;ine.
The water is pumped at a reported ra.te of 200 gallons per. minute
into an olTerhead storage tank. The averace daily pumpage j.s reported
to be 6,500 gallons. This is the onl~. permanent development of Cround
water for industrial use in the area •

.0il-vJell DrillinG lIater

Other mdustrial uS8'f water in the area is in the drillj.nr:; of
oil wells. As "later for th1.s purpose need not meet rigid standards
of chemical quality, the mam consideration being adequate quan-city,
it is drawn from any convenient source. Some has been ta.ken from
Indian Creek, some. from stock ponds, some from ,,~lls already drilled,
and some from wells drille .l.l;specially for the purpose. A reliable
estimate of the amount of water used in drilling is not available
because such records generally are not kepe. The quantity probably
dlffers considerably from well to well, according to the depth of
the oil well and the difficulties encountered•. The need for drillinG
'1ateT' at any given site lasts only a few months, as a rule.

WarrEln Petroleum Co.

As this report was 'being written, the Warren PetroleuJn Co, Nas



· .

constructing a gasolino refinery near RingliOod, and contemplated
develo;:ment of " H.:cter supply from the t'Jrr:.ce deposits.

Irrigation Wells

Dy 1950 lrrigation 'C!ith erouYld water punped Ir(1);1 wells had been
under 'i'lay for several F,ars, but it had not reached major proport:'.ons,
In tho area of this rc:port nine wells >lere beine used to irrigate
about 362 acres, 'Jot including small garden plots ","tered fro;}
domesL~c and stoch' Fells. Of the . BCne \-rells, eigi,t t"p ,later' in the
terrace deposits and irrisate 172 acres,{':The othervl211 draws \'later
from the alluvium of T .. '·key Creek, and is>:used only whc:n the flO'.,
of the c.reek is not enough to irrieate 190'acres. In this area
the uneven d:LStri.::>utl ,n of raln dt<rin$'h~ year nay mean an excess
early in tae growing season followea by a' deric ency. Irrigation,
therefore, may mean ':he di-rference between economic success and
failure, 01' bet"een a bumpe' crop anI'! .<\ l"ediqcre one. It is re
ported that SQme of the wells alre;ldJ have ,p+,oved their 1'wrth,
although they have been in service only 11 '["'VI seasons" The follm.,
ing paragraphs surrullarize the prll1ci,pal "f.."ts about each well.

Victor Laubhan We:!;l. 29L9\I-6, 1

The Victor Laubhan irrig",tiqn:We:l1 (20N9'i1-6-·1) is about a mile
VIest of Ames. DrHlc," in 191,5, tl1la ",oIl ;Ls 67 feet deep, has a
lO-inch casing slotted 111 the lOWBI'part, and ;Ls gravel-walled.
The casinG ternnnat 5 upvrar'il at t.~e o,·tt",'1l 'of a pit about 4 feet
above the static VIat.er level . The p~L is aPout I, feet square and 4
feet deep. A centrlfugal pump set over -the pit is drJ.ven by an
enzine that burns butan!'" • The 'ITell t~ <ilQ,1.i.;j.pped is reported to have
yielded 165 gallons per =nu"e cont:nl,loJR::ll;y ',;roe 15 days, HUh a maximwn
dr'lVldO\'ill of 7 feet; her,ce the' speci,iic ""1lopa.:;ity is about 21, gallons per
minute per foot of dra"dmm. The wa,f1!1'.1 o pll.';lped through a sprinkler
systelO1 to irrig;9,te 10 acres of t;t'1,\C'~ trope. An analysis of the Hater
from this vroll (see table 5) sho'!ll.;!,tto be satisfactory.

C. )of. W~!:l'!>.~k'e J1 ?JJJ9lH2~2

The C. W. Webbe., irrJ,gat;Lon 'weJ,.l (2111911/"32-2) is in the tOvffi of
Ames. Constructed in 1946' by~he owner and hls son, the I,l-L'·ot well
Has due to 17 feet and drUJ,oG the remJ.inllj:e 24 feet. A circular,.
steel storage tank 3~ feet In '.!iameter, with 'both ends remcNed,
serves a,s casing for the upper 17 feet. Thj9 .'lower drilled purtion
of the "ell lS cased with6-inch lilt<ilel pipe slotte,d j,n the bIer part
to perni.t vrater 1:,0 enter tIlle well. A cent.~'ifuga;L pump driven by a
2-hor:3ep01verelectric mo, or is sci;. l1.~ilr the bottOj:! of the dug part of
the vlGll.Equlpped in th' 8 manner tl<e ~ll ;Ls x'ep,rled to yleld 60
gallons per minute \.,11,10 J.O f'e'l; of. ,gra\ruo\'ill, ina; c.ating .e, specific
capacity of 6 gallons pe, minute per foot of drJ,\'lclmm, The water is
used to lrrigate 1 acre of truqk ,c,rops b.l the f.l ooding method"
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J. ,J. Kennedy WelJ 2lNIOW-16-1

The J.J. Kennedy irrigation Hell (211nOvl-16-1) is about 6 miles
south and 2 miles west of Ringwood. It was drilled in the spring of
1950, is 39 feet deep, ~d is finished with lO-inch steel casing,
which is slotted in the cotto'" ;/J feet. The ,rell i.s equipped with a
turbine pump driven by a gasoline-powered engine, and lS reported to
yield 250 gallons per min'.,':;e. The uell was used to irri(';8.te 20 acres
during the late summer and early fall of 1950, and for several months
during the latter part of 1950 it suppl.ied liater for the dr;:.lUng of
two oil 1'Iells. A 20-hour aquifer-performance test made in Hen-ch 1951
suggested that the type of constructi.on of this well limits its
production, and that an appropriate Holl screen should more than
double the yield. Details of the test are given on p. 57 in this
report. A s.ample of "ater collected durin$ the test shows the ,,rater
to be suitable for irrigation (see table 5).

R. 1\. and J. lV. 5camlell \1/ell 2lNllW-12-3

. The irrigation well ovmed by R. 11. and J. 11/. Scannell is on Yolo
Ranch about 6 miles southeast of Ring>lood. It was drilled in 1949
by the George E. Failing Supply Co., is 60 feet deep, and is finished
with ;'5 feet of S-inch steel casing with 15 feet of G-incn screen at
the bottom. The static water level is reported to be about 17 feet
belo1'l the land surface. The ','Gll is equipped ''lith a turbine pump
powered by a 37-horsepov1er engine that burns propane. R. ll. Scannell
reported that a test of the well made immediately after completion
showed a drawdown of 1;. feet after ;.8 hours of pumping at a rate of
180 gallons per minute. This indicates a specific capacity of about
13 gallons per minute per foot of draw-c.own. T]y,,·:ell was used for
irrigation of 40 acres of alfalfa during 1950 and plans were made to
doub:).e the acreage in 1951.

E. H:j.ldebrand Well 22Nlllf-17-,!,

The E. Hildebrand irrigation well (22NllW-17-4) is abo1.lt 2 miles
southeast of Cleo Springs. Constructed by the owner in 1935, it is
the oldest irrigation installation still in service in the area; it
has been used every year since 1935, except 1951, for the irri~ation

of 1 acre of truck crops. It consists of a battery of seven 1J:;-inch
driven wells about ;'0 feet deep, each equipped with a lJell point.
The wells are in a circular pit 5 feet in diameter and 5 feet deep,
being uniformly spaced around the perimeter. Header pipes connect
the wells to a centrifugal pump installed at the bOttOl1l. of the pit.
,A gasoline engine drives the pump, ~lhich is reported to deliver 125
gallons per minute.

L. G. Watson Well 19N81'-27-1

The L. G. Watson irrigation well 19N5lf-27-1 is about 7 miles
west of Hennessey. It was drilled by the Goo Brothers Drilling Co.,
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H3lli1eSsay, Ok] a., in 19l~S, isS7 feet deep, and. lS Gravel-i.val1ed" It
is cased to the botton \,ith 16-inch steel casing, the lOHer 15 feet of
llhich is nerforated. The static H'ater level is about 18 feet beloH' the
land sur.f~c8. The Fell is ec.yippe(l with a 6-inch, I5-stage turbine
pump driven b;T a butane-pmvered, 3C-horsepm,rer engine and ;yields 600
gallons per L-:.inute. The li.~ell liB,S plXupcd in 1950 for the irriGation of
40 acres of alfalfa and plans \rore laid for ad~ine 40 acres of wheat
and vetch.. In Jul;r 1951, a 24-hour aquifer-performance test was made
on this Hell, the details of \,hich are given on pp. "£ in the section
on aouifer-Derforr.ance tests. The analysis of the "ater from this well
(see 'table :;) ShOHS it to be suitable for irrigation.

Darrel Goe ~iell 19r7H-30-2

The Darrel Goe irric;ation Hell (191J7H-30-2) is about 5 miles Hest
of Hennesseyo It Has drilled by the Goe lOl'others Drilline; Co, to a
depth of 92 feet and has l'S-inch steel casing extending to the bottomo
The 10Her 26 feet of casing is slotted and the Hell is gravel-walledo
Equipped with a turbine pump powered by a tractor engine, the Hell is
reported to yield 500 gallons per minute, and is used to irligate 20
acres.

Bill Barr 1~'ell 18N?1;l-35

The Bill Darr irriGation Hell (181'711-35) is half a mile northwest
of Dover. Drilled in 1949, it is 43 feet deep and has 36-inch steel
casing that is slotted in the interval from 30 to 1+0 feet belm, the
land surface. The 1"ell is equipped vdth a centrifugal purap powered by
a gasoline engine, and is reported to have yielded 660 callons per
minute with a draHdNc, of 21, f'Jct during a 10-hour test" It taps
ground 'vater in the nlluvium of Turl\:oJ~ Grcel<:, and is used only Hhen
the flo1'[ of the creek is too 1m.; to SUPp13' the \fater needed for
irrigation of 190 acres of ul:fali'a 2...'1d truck crops"

Francis Cart on 'doll 1()E/'i'I-9

The Francis Gorton .irriGation vmll (.l9~,JT.'I-9) is about 3 miles
nortlT,Jest of Hennesse;yo Drilled :Ln 191,9 by the Goe Brothers Drilling
Co., it is 33 feet deep, is gravel-'dalled, and is finished ",ith 16
inch steel casine, the lower 20 feet of which is slotted, The well
is equipped Hith a turbine plClp powered by a tractor, and is used to
irrigate 1,0 acres.

~'lell-Drilling l-iethods

Hater "ells in the [,rea of this investigation have been drilled,
driven, jetted, bored; and dUE> The charactpr of the materials .to be"
penetrated has much to do \fith the method selected, but the depth to
Hater, desired yield, and cost also playa part, ;;ost wells for
clomesti c and stock Hater are of the driven type.. A few 1;[0118 have
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been bored, unu one ">"[V,S JcttC(~ into tIle ~lluvilJ.;;". of the Cimarron Eiver,
As 2. 80neral rale, \',18115 0,re tored 0111:,~ "\I-here the roc):s Qre un(;onsolid?~teci

and the "later table is rclati.~!Gl~[ neo.r the land SUrfi.1~8" '11e11s 0.1"0 dril2.ed
\·;herc bedrock must be p0112trated or :;rherlJ lar[;er qua!:~titi.cs of \'iater are
required. Some of the 1::o11s alone Tu.rLc~r Creoi: '..-ere qU[~ b~>, hand b:,.r early
settlers.. Sane of the public-supply l,'.-011s 1.,18re due "d:.t!", a L1od.ern clam
shell or orance-peel ,)uc~cet ..

.Dri'lon ;'.elJ.s

Drivcn vrells are comJ::,:on in "Gte aroE.. 08CE\U2') in I:~[lr;;.c pl2.ces the;y can
be put dOvm b~l the OlJ11cn '\·JiI,b oimple tool€ Llnd ~,.'~ rol[i-:,~·_vcl:y 1m,,' cost, and
they '"Jill yield eno;J.[.h \i.'utor ::'or c:lOl:18stic or stele>: :::SC:~ In general, the
method is as fo110"\fs: A sha.ll.a...·'" hole '::"s due \,-riti":: 2,~~CC~", and a '1,'[el]
point coupled to a lenr.:tl: of cnsinr is put in tl'~c La}::: '" ;;he most CO;:1J::1on
size of lJBll point i~ ]0 inches lo~C Clnd 1 l/~~. jncher:; i:-l di3Jiletcr, and the
casing is the saEle di8Jneter as the; ',:ell point.. J~ drive cap is then
5crelfed to the top of the ensine, and tLe pipr-.: "'_:3 dXl\len Hith a sledge or
other drivin[ equip.rnent" ~:m~~Cr lonGths of cc::.sl.rr" a.re added and driven
dmm until the desired depth is J:'eachec1., Gen8l"a=-~_~r r'~2.r the base of the
terrace deposit j.n coarse s:::...."':.c~ or cravell Ti1is ::;·.,:r..hod is satisfactory
only in the unconsolidated natorials of the te~·~\~.cl:; 0.eposi.ts Qncl alluviU1Il~

Bored vlells

Dored 'vrells are, construe ted b;y bo.rine Q hole i,tith ,:~r: auger to some
point bolo\'! the 1n:-..ttJr "Cable vlbGre 100,s8 'l'mter-:-be4?TiriC ;.~,ateri.al is reached.
If the 1,'Ie11 is to be ;-;:ade deG:!.J8r sor;r:c other n1ethoci l"CLUGt be used. This
type of ;lell can be pUc da,m only ,rhere the \mter to-tie is relatively
close ta the surface" ·OnlJt a 1'C'd <'"Jells in the area &l~e of this type <>

Jetted ;;ells

The·on13' \0[811 in tho area of this report :~nu:;ll to have been con
structed by jettir::g is tnat of the St .. Louis (: 3a~1 Franc'~sco Railtiay
(20r~·lOt'I-13-4), vrhich consists of a batterJ:' of oight'i,r.;;;ll points in
alluvium" The casin: "lith '1/1811 point atte.ched ·I'.ras si.E,k into gravel by
turning and forcing dOl-m'",,rard by ha.qd 11i1ile vrater tia,g pumped in at the
top and out at the bottor,] throueh the screen in tho ''''ell point, The
~tate'r carried the cuttincs outside the casine to the siJ.rfacc"

Host of the wells that :0 into t.he Pc linian bed:cocl;,: are oi" the
drilled ts""Pe" The oldc~c r~Tillcd i'[cl.~s "I"lare put dmm lo:rgl~l.y by cable
tool (percussion) dril1ic~: ",nchines., which eP.lploy a hea'/}" ':lit to pound
the rock into small i.~r';J.[J.~e:1tG. 'l.'~le drill cuttinGS arc rCr:lovGd by a
bailer, ...·rhich is rt1!1 in t118 t:ole alternately vrith the 6i:t ..

Hany of the nel",rer ~.'€lls have been ,drilled b"Jr the rotar~r-hydraulic

nethod, the use ai' 'dhicl:. lS i~'1creasin;> Such T.V1chines 8!:lploy a. bit



attached to the end of a 2,trinc of hollow pipe, known as a drill stem,
which is rotated in the hole by a power-driven kelly and rotary table.
A pW,lp forces 1iater, or mud, dovm the drill stem and oUie through holes
in the bit. The water, or mud, returns to the surface outside the drill
pipe, carrying with it the driJ.l cuttings, and then fJows bYeravity
throuch a ditch into a settline basin, or "slush pit-" The coarser
cuttings settle to the bottom of tho slush pit, and the vlater---usually
mud-laden--is pumped again into the top of the dril1 stem.

The reverse-rotary method, so-called because the direction of
circulation of drHling mud is reversed, ,'lilS used for drilling four wells
for Enid along the right-of-way of the St. Louis & San F"anClSCO Railway.
The drilling mud flows by gravity from the slush pit in,;o the dril1 hole.
At the bottom of the hole ltis pumped th,-ough hales in the bit and thence
up the pipe to the surface, br:Lnpng the drUl cutcings with it. The
machine used for drilling the Enici wells had 7-inch driLl pipe and a
6-inch centrifugal pump, and it made a ho]~ 36 inches ~n diameter through
unconsolidated terrace deposits to the top of the bedrock_ Casing and
screen 12 inohes in diameter were put in the hoh', and the annular space
outside the casing "laS f:illed with gl'avel.

Gravel packing of wells in the terrace deposits generally is re
garded as basj.caJ.ly sound cons"Gruction, especially if large yields are
desired. \mether O.t i" nece"sary d,opends on the grain size and degree
of uniformity of the water-;)8aring sand or gravel. These characteristics
differ from well to well, and from stl"atum to stratum in the same well;
they can best be appraised by careful examination of drill Cllttings from
test holes,

Host rural wells drll1ed J.Dto tLC' bedrock are 6 inches in diameter
and are cased wi'lL 4- or ')..J.Dch gal', anized ~r casing, ,,,hich extends
onJ;-f deep enough to prevent c,wing of loose suo flcial mate r:'o:i '.J; the
lower part generally is len. open. 'Tile ,;,.-lls drllled into t',,, bedrock
for the City of Enid arG cased cO the b,:ttom, and the casing is slotte'd
opposite the more pemleable sections of the bedrock. The 1'1011s drilled
into the bedrock for the town of Waukanis also are cased to the bottom.
The casing is perforated and is surrounded with a gravel wall.

Dug vIeUs

The dug wells may be divided into two types: true dug wells, made
with pick and shovel; and wells dug by power-driven machinery. The first
wells put down in the area were dug with pick and shovel, generally
close to streams where the water table is at shal101.I depths. They were
several feet in diam.,ter, were lined ,-;ith brick or rock, and most of
them penetrated the zone of saturatjon only a few feet. In consequence,
they often went dry during periods of drought.. The principal advantage
of such a well is tha.t it affords relatively large storage space and
yields water freely for short periods even though the permeability of
the aquifer is low. On the other hand, it lS a difficult well to
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C Cl'J:J ~ r';_~ ':~ t, <.:':1l: ; .l.::llce s.J.n ~;." c. C:,' ~

s:~ c~,'-) ~"C (~ ~ ~r: st..'':. .~ ,s"::':\ct cr,~/-.

'1'110 Hel·I.. d..u.[~ by :.'.'JCll,lL'l.;.C~·~. :,:0-:'.:-:':; ~:~,,,~ DO s~'.clde to ~;c:!cl(: larce CJJ.ounts
0.: 1·.roito·;,~ '·';:'Cl.~ L.:n80l:'Gol~,--;al:<)(~,s::::_~~~_~C:LL.::3 "l. l'~or:::al~JT .L3 a ;:'.lorc s2xr:Ltary
:l.n:.:r,J',J '_::j,~ (',:1 t_:<."'.!1 n ·,?J.~,l C;'1-<':.· .~:. c'. c..1.1:__ 3:1(. '."0"';. ~"o:~ tllCGCi:~<)Cl.SOYlS smCl.e
:)UbJ_::_·><:;<))l.~'" 1:,)118 h':::'~le '0oen :.:;C:l;..;Lt. 1C;\.:,C( <,ll:·:...s ::lGthod, i:hiGh bcC::"n::::;
H::..th l~~,:;~~in;~ 2. sl:'D.llm'; Lole J,~l(..i ser,t'::"'n~ Jr L'l' a shor'::' lcn~t;l oE steel
8as:'n3, CO;1],~onl;," L~2 :l.nchc~1 0'-' _,:OT',':: :n l~, ;.L_ ":"':'''J~'.. '~.'~K~ di,:Cin:=; ':'s clone
il::Lt)·::~.n th...' C,:-~3~: <; ;)~- 3 :)o....;er-clY'ivc'.;J~·~·":\:~:::-~·;.:::JJ. cr Cla.:;lshell bt~cl:ct.,.

•• J v.,_' ,!(:. :_;, '::~;~~<':1eG til8 ~3.sjc' 1, ::'..":'S .,-X,v.) .:L, Q ne1',f lcnctll beinG added
{,le', ilCC;' ::;(, , "-;;', 0_' i~,h-:s i"~::~'(~~,:~., :,,~-:.::::;.~ \;\,;l:'~::, oi' this type sr,) sunl:
",:, l',>,; " ,,~, ;',e J'.', ~','i.G.: ,he coat'ce,'" 1):J':.,c c~' so..:,:1d a~1(l z;ravel
~'.L'0 ._, _, ,,;;:'; '.C.•". 0:' ',-:;l':~ ll.~1s:mso.U.dc:t.od SC<,:';,1(;mts. r~'lle

"':):' "", ;;'.....:,~::". 'C", ;:"l.·.'>.,l c:..~ CC'·':l',)::-";, ·l.;~ t,o 2h in<..:.h8G .,... (~i.G.-lct.cra

It c,~:·:..1 "he 3C10')~'-j :~. .:.. (;,,;::;>, :\P,:; c''JnL:)r~ci J.Yl the hole, -, .,: nD unnnJ,,~;_::'

S";[:,C8 that ~G thel'~ ,:':L1.1<;c: l,.,,:·~'th .',-[~811i)I.~' .:':;-;:::1 ,t_;r,:h'~e,~ :>~:.":,."; ._~' s.:.~::(J o~'

i,~11-i""'1 '1,-' ,·ie1·"-'''11-n''''·'~ b-- t'l" +e~'-:'u,'''('> Oi" ""lr ',Cl·:-O· ..._;-,'') .... '~·;.,l·' -,·,·i "1~-1"1 ~n'-('i~ ~,-,j _ • .;) ,~ w"-·l;. <:.:; _' ,,- '- '-' v ,.~v ... '-' J~ C> .. ,' ,'i=CJ _ ~ ..... c.__..~ ;.., .·.l.c .... l.,; _~~ '-_. t

the si_zc: of screen opcnlr..cs or slots :'n th0 casin~> . 11'110 -[,,:)j:;)orar:r cas,inc
is p;].l~cd out ;-.rh:U.8 the annulQI' spo.ce i_s beJ,n;; fillccl vlJ.th ~:TQvcl. j,'hc
l,'~11 of crnvcl prevents tho fine ·sand. or Y:1ud fror.1 beinc dro.l'l!1 into the
;,rel!.. durins p7J,:.lpinC. 'The n(~t result is a t-rell silnilar ~o a drilled,
[:cQvel-l.'"Q.ll(:!c. "Hel.l, Hnd yields that are cO:-D.parablc ~

Fot~ convenience in clcscr_~ption; the etrea is divided into. six
localities, within uhich the GroUn(~-l·'0.ter conditions are fairly uniform ..
These localities are: Cleo Sprincs, Rinc~ood, rones, DrlUlliTIond, Lacey
Dover, and ~':aul{omis.

C180 3princs Loculit';;r

'The Cleo Spri.ngs localit;y is bounc.ed on the vJest b:.'" ~acle Chief
Creel-::? on the east by Indian Creek, and on the south b:,r the CiL1B.rrOn
~tbrer. It e::ten6.s north.-rard to the bov.ndar~T of the area mapped~ nost
of it j.s co;ve rGd b:.r clune sand and accordincly j[; hill:y.~ Ground Hater
is p,s:lp3d for cJ.o::18stic and stoc:~ usc, for"the pl~blic supply of ?airvim·r;;
for irrication, and for oil-'tlcll drillinG. rl'he cit;y of Fair-vic1f 'is the
r;-,ajor user of l,;ater, tal;.~~n[~ about 200,000 callons per da~y. The cit,Y
\!ells 'me' the irricati.on Hells (Scannoll am; l1ildobranc:) are described
elsO'uherc in this report.

As rc\"ealec.l by test drilling~ the terrace deposits are as much as
86 feet thick (pl. 1), 2nd include considerable tbic.lmesses of coarse
sediuents;: in ::1:.uch of the localit,Y I:10re than 30 feat is in the zone of
saturat:.on (pI" 6). It SCC1:"1S apparent that Jauch I,1cre cround water is
available :Ln the locality than curro!1tl,y is being taken fro/i1, it ..

North of Cleo SprinGS the -1'rater t,nble slopcD
drainaGe of Ground Hater into EaGle Ch:Lef Creek"
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table has a general south.,ard slope, tmiard the Cimarron River.

Eagle Chief Creek has a broad alluvial valle:! along most of i':.c
course except a~ Cleo Springs, where the terrace deposits ext?nd ~lmo3t

to the bank of the ectreamo Permian red bee:c '·xposed under the tc r rcite
deposits n3ar Cleo SpringE show the tt'·rrtl(;f; . ,~p to b; th.i..Il ,.;J)d"

hence, of small reservoir capac:cty. Ground wccte' therefm>e lBsue<3 frem
them in the many springs from which Cleo Springs de' ives its n,;,rne

Heasurements of the flo., of Eagle Ci;ief Cree, " .. ' '''' made by an
engineer of the Surf'] Ge Water Branch, U 0 b 0 Ge lug,':,,; Survey, ,)n
November 11" 1950, at the following lo~a ons

(1'i

(3 )

brJ.dge)n State H~ghway 45, 3 mile west of Carmen
and ,.pstream from the area of terrace depos.i)" (SI'it.:
seco 5, T" 24 No, R, 12 W.);

bridge about 1 mile north of Cleo Springs, wit.hin tne
area of terrace deposits and abcut 11 mlles d"""nstream
from locality 1 (NE~ sec. 35, T 2,~, 12 W );

bridge a quarter of a mile west of Glee Springs, just
south of the springs and about ;2 mile" downstre8J", from
locality 2 (SEJ\: sec. 2" T, N" R" 12 Wo)o

These measurements (table ~) show that aboDt 8,00C,OOO gallons of water
a day was being drained from the terrace depc,":: between the first two
points, and that this was increased by about 1,000,000 gallons a day
between locations 2 and 3. Host of the inc,.. as" of 1,000,000 gallons lS

believed t~ have come from the springs at. Cleo 3Vings 0

In the northeastern part of the loc:lity .,~thin a mi 1e of Indj,an
Creel:, the terrace deposits are too thin) be c':" value as s'D aqu·its)'·,
but small amounts of water may be obtain("~ f.rom Hells that penesrate
crevices 8.nd lenticular sandstones in the underl:/1ng bedrock·

Little., is known about the ground ',I'.kr
Chie.l ,.2Ceek and the C rron Rlver, except
supply a le'" domes: ic stock wells,

~n the S.llUVl'lllll alor:g E':'.gle
hac it 1S sufficient t:o

The qu·1ity of the wate from the
sat:sfactory for most uses Cable')
the ""ater f::'om th alluyium or from t,

tet'r deposIto 1S gene,ally
No, ",lyses ['ave been made of
bedrock in t.hl5 localJty,

Rin~ood Local'ty

The Rin~ood locality i: bounded on the _'It Indian Creek; en
the east by Hoyle Cree 1 an imaginary ine exter . ~ northvlard from
the head of Hoyle Creek: and on the ~o',th by the '::ima:.'ron :,iver 0 It
extends northward to the loundary )f the mapped ar'· :.outh of Rin~·-

wood it has a dune topc-graphy and nortp of RlllgWo., is t h"ollghly
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dissected by the uell-developed drainaee systems of Indian and Turkey
Creeks. Ground ..rater is pumped for domestic and stoel-: use, for irrigation,
and for public supply of Enid. Some ground Hater has been used by the
oil industry, especially in drilling operations, The Enid city Hell and
the irrigation wells (Kennedy and Laubhan) are described else..rhere in
this report.

The terrace denosits ranee in thickness from less than 1 feat to
about 85 feet (pl. 2). Several of the test holes shoHed, thick beds of
coarse sediments ll~~r the base of the terrace deposits •. South of
RingHood more than 10 feet of the teTrace deposits is in the zone of
saturation (pI, 6).

Measurements of the floH of Indian Creek were made by an engineer
of the Surface Water Branch, u. S. Geological Survey, on November 13,
1950, at the followinC locations:

(1) bridc;e on U. s. Ei:;]Nay 60, half a mile north of
Ring>lOod, Hhere Indian Creek enters the terrace deposits
(N'H cor. sec~ 14, T<l 22 I·:., R. 10 H.);

(2) bridge on section-line road near the place where Indian
Creek leaves the terrace deposits (I:. line seC. 20, T.
21 N", IT ( 10 H II> ) •

These measurements (table If) sholf that about 1,390,000 gallons of Hater
a day was being drained from the ~errace deposits betHeen the tHO
locations. Water-table contours (pI. 5) shmr that the Hater table slopes
to the southlfest, tOlfard Indian Creek and the Cimarron River,

Horth of Ringwood the terrace deposj.ts are thin, and Permian bed
rock is ex.posed in man:! plB-ce s. Rural 1'fells Benerall;y obtain water from
crevices and lenticular sandstones in the bedrocko

The quaHty 0::" the "rater fro:n the terrace ceposits is cenerally
satisfactory for most uses, but the quality of the Hater from the
Permian bedrock differs creatly within short distances. In some wells
tappinr. the bedrock the Hater is satisfactory for most uses, but in
others it is too highly mineralized .for almost any use. Analyees of
\'rater from hw \'rells in the same section (22N10\'i-14-1 and 22NIOW-14-Z)
illustrate clearly the Hide range in quality of water from the bedrock
(table 5).

limes Locality

. The Arr£s locality is bounded on the Hest by Hoyle Creek and a~

imacinary line dralill north\'rard from tLJ head of Hoyle Creek; on the
south by the C.iJn.arl~on River; and on the east b~y the east boundar~l 01'
R. 9 1'1. It extends northwa.rd to the boundary of the area mapped.
The southern half of this locality has a dune topography, but the
northern half is flat--except where it is dissected by TurkeY·Creek
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and its tributa.ries. The cround-water resources of this ·locality are
more hiChly developed than those ,of the other five localities discussed
in this report. The city of Enid has five public-supply wells, the city
of Okeene has thme, and there is one irrigation vrelJ(.'lebber), all
tapping water in the terrace aeposits. The city of Enid also has one
publi c-supply vlell that obtains water from the Permian bedrock. These
1;ells are described elsewhere in this report.

Test drilline showed that the terrace deposits are eenerally less
than 60 ":'eet thiek and contain a relatively small amount of coarse
sediments. In most of this localit~', hmever, more than 20 feet of
terrace sod~~ents are in the zone of ~aturat~on (pl. 6), and pumping
tests have shown coefficients of transmissibility ranging from 6,000
gallons a day per foot to 52,000 gallons a day per foot (see sectior. on
pumping tests). Thus, large amounts of water may be obtained locally.

The water-table map (pl.• 5) shcYl/s a ground-'1ater divide in T. 21 N.,
H. 9 H. trending along a .line between sec.• 3 and sec. 36. Ground water
north and east of this d~vide drains into Turkey Creek while south and

. wes]; of the divide it drains into the· Gimarron River.

Hoyle Creek originates within the Ringwood and Ames localities. ,
North of Ames the stream is influent, and carr~es' only surface runoff'
during and after rains. Beginning about I mile I\orth of Ames the bed
of Hoyle Creek is very close to the water table and usually contains
pools 'of water. From about 1 mile south·of Ames to the alluvial flat
of the CiJMrrOn Itiver, a diGtance of It miles, Hoyle Creek is an effluent
stJS:catl draining the· terrace deposits. Heasurements of discharge of Hoyle
Cr&cek are given in table 4.,

In the northern halt ~f the 16cality the terrace deposits are thin,
and Pern\ian strata are widely exposed along tributaries of Turkey Creek.
The Perraian rocks furnish small amounts of water to private wells, and
a larger arno\mt to one publ:i#'-suppl;; well of the city of Enid (well
2lN91't-24-1). The Enid ,'ell ;yielded about 172 callons per minute in an
aquifer-perf.ormance test, .but a similar well (2IN9W-22-5) yielded less
than 50 gallons per minute. after se)Teral hours pumping, and the dra.l
down lias great. 'l'he difference in the performance of the two wells
indicates .that ~he hy<;l;raulic propE9rtiee of the Permian rocks are far
fram uniform. .

Hater from'the terrace deposits is generally suitable for most
uses. In some analyses the. total hardness is around 400 pf.ill. The
quality of the water fram the Permian strata is not predictable. Only
one sample of water fram a well in these strata ViaS analyzed (well
21N9W-2,4-I). This water proved to be suitable for most purposes
(table 5). .
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WAS using thr'e ,veIls fa public ,Iauer sLlpply, and three welL were being
pooped for' irngat., n (Hatson, Goe, and Go;>ton). Th se six wel sa' in
the terrace d'~GSltso One irr ,a. io;' well (Dar. ' taps ,po';er in a luvium.
The municipal and lrrigt; ,veIls are des I'.Lb~(. els"vlher", In Lhi report.

In much of tel cality the t',"ace ,epo luS are .ine gra.LneG. and
probably wlll yJ,eld only moder, ,c' amounts o' wat. i, bu' test drllll. g
revealedonsiuralle ><e1', ·"orted san; an, gra>,'l at several'ocations
(app. r), Such mate' "c.Ls;h ,'lld ieL wa",er freely. The L rraGe ric-posits
are m"re than 50 '-et uh ,ck "mo c ', of ,he area "est, of Turk,' "reek
(pI. 2). rhe" ,act a [la,inrjJJ1 re 'orded thlckness of 120 t, et m test
h<,e 19Hm'l- " ab ,,; miles n"rtheas'. 0.' the to'm of LaceY' .he terra,e
aeposits re th.est ov,r an olL! hanne in th, b- drock lhc,t trends
diagon211,- ,.os 1. 19 ];. ceo 8 \'1., fromeco .5 to sec 2), abo,lt 7 miles
north,',',st (', i,h ,marr'x Ri'rer. East o~ T~rkG, Gree'" the rrace de-
posE s are th"nner than on the west ,- de .ut they.re a pote, tial source
of groun,', water from about, 1 mile sout" 0;' Hennessey to-over.

Th; water-table map (pI 5) sh0\1 that in the west h. f of the
,ocality the grounJ. wat-r drains to ,h sodh and southt1es , toward the
Cimarron Ihver. In ',he east half, the Lround wat'" flows to th south
toward the Cimarron Rive,' and to the ea,t i1tO Turk<"y Greek. which flovfS
inLo'the Cmarrcn RLer.

Preacher Creek, whlch heads with ,n the locality, is an effluent
stream that drains th,', terra,e deposits. It does not flow during hot dry
periods, b1ilt a measurement of its discharg" taken at thebr1dge on the
north ',':,le of sec. 1':;, T. 181'1., Rn 81'1. b' an en",ineer of the Surface
W,ter Branch, U. g" '-'eo;LoQl'"al Survey, on ,0'1 moer 13, 1950, showed that
abodt 788,000 gan<!>nc il- day was being dra ',ned from til'! terrace depoSlts

,( table 4), '

A::'luvia:l deposit, <Df the streams tri,b' t ',ry to the Cimarron River
are r,nerally 'f"ine gra, ned, but the alluvlum of Turkey Creek is reported
to contain 600le faiI'ly coarse sediments. !'!"derat, amounts of ground
",ater may be obtained from it.

Permian strata are exposed in the northeast part, a;Jd some wells
obtain Hater from crevlces and sandstone lenses In them.

The quallty of the water from", t3rrace dposits 1-0 generally
sati.sfactory for most uses although ,ame of it is hard (tMl" 5).

An analysis of the '1,'.ter from \,,'~ll l'N7W-23 \ Which ta;:s the alcuvium
of Turkey Cree'" shws ", hardness ," 79. ppm, an: a high ',encentration
of chloride (1-able 5). At one time,hL '1ell'u.ished watr for
Hennessey, but the quality of the ".-cer TaS unsatisf.ctory and the well
.was aband",neJ in favor of wells inche'ee' rae deposits a'.,o~t I, miles
,south df tne cUy. The cicy of Kin:'hhr lS ".'cppliea by (our ><ells
in sec. 12" T. 17 1'1., R. 7 H., in th' allllvlum of the Clm, rron Ri er.
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:~hc qual.:! Cj: "" ,.;

c'~_..~'~:c r \:.:onsidcra.~~lJ-

~,'ater .frc_i the bedrock,
l're.] ono ViGil to another.

Tho 1,';nu·:=OtT;~.3 localit:. COL'J.\:'i~;,]es ~:-'Ps" 2'~ and :.21 N", 2. '7 \'1.. It is
"lat, e:/~8e~Yt, :I.n thE ':J8stern an,). southe:""'l"1 parts 1'1here it is dissected by
~.~.ir1_0=r ~rec: anc~ its t,ributaries, and in the northeastern pal>t ~:hcrG it
.is l~iGsccted by tributaries of Skeleton Cr8ek~

The ter'race QGpos:i-ts are Hide spr'o2d i.n this loca15t;:;r but are too
thin and too fine [r2inecl to 'i..i::-;: of cuch Y':11.ue as 2. source of croUJ.'1d water.

Permia.n strata are exposed in i':.arw places and are the principal
source 0;" Sj>olmd-'I.,'C1lA'-:r' s:"lpplyo '1.'ho 't01"m oi' ~-.rau.komis uses tl,/o 1,'i(~11s which
obt2.in Hater froLt the bedr'ocl:: ill sec {J 23, 'i'. 21 l'J <>, R.. 8 H. The wells
are :;,"'cportel: tc ~.,j_cld a1)o'v~t 10 [allons a minute each ..

'1'11e alluvhuJl along 1urke;;- Cree;': lilld8rlies areas up to a mile wide.
ils ~he creel·: has cat throuch the terr2ce depos5_ tr,;, the alluv:Lum probably
consists of sand and Cravel from those de:~osits mi.:z:ed with fine sand and
cla~l from the Permian lx::~'.ro(~k~ lThere the sand and zravel a.re clean and
saturated, they mas yic-.,d "later in GuffLcient qU&'1tity for domestic and
stock use", The quality of U",is 'Hater has :Jot been determined.,

Little is kIICM1 about the qnality of the ;latsr from the Permian bed
rock, bu:;'t probatly Jiffers considerably fran', Hell to well. Only one
sample of Hater f,'onl such a He] I >las anal;{zed, It proved to be very hard
and hieh jJl sulfate (table 5, >leJ,'_ 21N7\'1-23-1).

Quality of Hater

Chemical analyses of 'ider fronl 64 ",el1:; jn the area of this report
are listed in table 5. The wells chosen for sa.'llpling aI'e scat'cered widely
and the analyses represent the ,pality of ground water in all localities
of the area investisated.

The follmvinr; "iscuss;on of the chemical constitucmts of ground
water has been swnmarized from several papers published by "he Quality
of Water Branch of the U 0 S. GeoloCical Survey.

D:Lssolved Solids

The figures given under "dissolved solids" sho", approximately the
total quantity of dissolved mineral catter as deternined by evaporating
a measured quantity of water and weighing the residue after it has been
dried at 1800 Co
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Tobie 5,--Chemicol analysis of water in ports per million from wells in Alfolfo, Garfield, Kingfisher, and Major Counties, (»(10,
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Hardness

Hardness is the characteristic of water that r~ceives the mos,
at;:8ntion \'/lth refere,';' to industrial. and dQllest·ic Ufe. It lS usually
recognized by the quant ..;;; ,<, soap .required tc produce lather. Hard
water is objeetiom;ble because 1.1: forms a scaleln bOllers, water heaters,
radie.tors, and pipes, thereb] decreasing the rate of heat transfer and.
creating the possibiIity d boiler failule and 10s5 of flO1;. Hardness
is cause;; almo,'; l entlX'e l.y by compounc.s of calc.lUm and magnesium. other
constitu"nts such as iron, manganese, alumiml.'ll, barium, strontium, and
free acid also Ci,use hardness, but they a.re not. usually found in
appreciable quadit.ies in mos t natural waters 0

'."tv,.. havinG a hardnss'3 of less than about 50 "arts per million is
generally rated ".'i soft, and does not requlre softenlng;.·xcept foe' special
use. Hardness of ';0 t;) 150 parts per .Lllion does not ';c "'.0"",1 lnterfere
\;:'th the use of water for 110st purposes, but l'. slight·y inc!~ases the
consumption of soap,. Then,fore, its y,j1l'oval, by" softening process, is
profitable for laundrl.es or ot;er indu;,.t. leb using large quantities of
soap ',later hav5.ng a ha'.·dness in the 'pper part of thi·; range 142 ..1
cause cOiCsiderable sc£':'.' in steam boilers. Hardness O'.'.,ove 150 parts per
million e"n be detected by anyGne, and in areas where It lS above 300
parts per ";lllian it is comm')!, 'Jract ce to soften vJater cor house old
use 0" t" install cisterns foc storlng SJf' rain waTer, 1Ilhere munic~pal

supplies are softened an attempt is gene!'a:iJy made to reduce the hardness
to about :50 parts per mEHon.

lelater from vlells in the terrace de '.·OS.lts of thi' area is less
mineralized than \'later fr'am the uneterlyine Pem.ian strata and is generally
of 10vler hardness. For example, total ardness, as shovm ill table 5,
ranges from III to 51,1 parts ]XlI' milllon ",,,t r from tho :errace de-
posits and from 192 to 1,670 parts per mlll~on in '~l'1;;er . rom the Permian
strata.

Iron

Iron is present in most ground \'late ", but general]' only in com
paratively small alIlOlm';s. Vlater containllL.: more than a fel' tenths of
part per jlill~on iron is ,:.,bjectionable be use of its r'Elddlsh appeDrance
after exposuret 2 ','.1e air ,',nd because the j ron ,Jtains fahrics and
porcelain or enameled "are. Such Hater, t"e,efore, may require treatment.
Excessi1re iron may interi.'ere ,;ith the effic.:.ent operation of exchang6
silicate wa"er softeners None of the 11 analyses that show iron content
(table 5) indicate an ot:jectionable quantity,

Sodiunl and Potassium

Hoderate qua11tlties of sodium and potassium have little effed on
the SUitability of water for most industr.ial or domestic uses. Hore
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than 50 part's per million of the two may oause foaming in steam boilers.
If the proportion of sodium salts is ,,,xcessively hlgh in wate~ ,used for
irrigation,~ soils and c;rops ma:~/ be inJu:c;;::d" Wat.::' ;>rom the terrace do
pos",ts ,generally has less sodium and F'+,assic:L the," "rater from all'uvium
or Pcnnian str~t2.

Carconate and 13icarbona i .,

C'3.rbonde and bicarbor,ate affect he usabiJ:it'i of w:termainly
~rhen theJ are in combination ""th other diss,".V'€d matter., Blcarbonate
is 'he principa:]. dissol·;ed constH.lC,'nt In ''Jost natural ':ii",er, especially
that from limestone aqulfers A (lgh conccntra-ion of':odium bicarbonate
will cause foaming in beilers.,

Sulfate

Sulfate may be 'hssolved in ;<&t'.,r passing througl: gypsum. It also
may be formed by the oxidation 01 the sulLdes of lead, '7,ine, and iron•

. Whcr. combined ,rith '~alcium and magnesruu, suL'ate contribute:] to non
carbonate hardnes" ""ld hence to bo:,ler :!ca.le and .toe •. t. cost of softening
water, Sulfate in Cl'~''-'' of 500 parts per million may hav',,? laxative
effect Only lour samples of water'ontaine more than 250 parts per
milhoc' .:>f' sUlfate, tLe SWisest: d limi' ,,0. drinlc.· g w,"r CU" ,Public
Heahi) 2;" T ',l,ce, 1)46).. TLee contained mo than 1, 000 parts per '<lillion
and ,cere from wells in to e red b"'ds; the 0: he Co-,t'lne 272 par{, per
million and was from a .1eLL In the allw:ium of '1>:LJ Cree'e.

Chloride cOlruined ,. 'll Bodim:. is cornmon B~ ; , and :both gener'lly
are pr"',ent in ground wat<iro Chlonde in small amounc q hasittls
erre·'\; on the ':,,,efulness of water, but concentration" of ]:..0 parts jX.r
mi:lion '.l.d more give w,t",· , sCi.lty taste percertible to mOfilT people,
and ther'Jfore c:ndesirable for domeEJ'U:, use. ;,eavy concentraLJ,onsbof
chJ.orir'e cay impart. corrosiveness to water, requiring frequunt re
pl<,cement,,' w·te:;: plpe~;' measures to pre\w·':'.t c,""osion, su", as the
linine Cot' Clpe wit a ;,r:ncor:cdding material. Twe analyse~ f water
from the ":"ace deposits, "'hree f,'om the rec' bed"" three fron the rect
beds and ti.," terr ce depos5 ts, Ij-(/. one from ',',e allavium she"
chlo,nde content g:"eater than 250 parts peY' million, the sugc;ested
l:unit.

Fluoride

'!'he pri,ncipal effect of fluoride i,E "mter ls on the denL,L healcl't
of children,' ane; it lS ben<'flcial or detrimema .. a,': 'ording 0 the con
centrae.ion. In concentr:,tJJcDS of :,bout 10') part per mill lon, fluoride
is believed many health authoritiei.c to le ;"""n toeth jecay, but in
higher concencr5cions it may contribu: e to a permanent dental defect
kno~m as mottled ename, '.-lhich a;,pears III +.e~th l.t t'.1'? format.Lve stage,
that is, in the teeth of chlldren ,op to abc,ut 12 years of .age.
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c; the analyses given in table 5, onl;' 12 (,BterninaU,ons of fluoricc
l,'iere made. lrhe highest concentration of fluoride 1'las only o. -r ppm.

llitrate

Nitrate in I(Vater i'::' considered a final oxidation produC't of nitroGe
nous ~~at(;rial anc-'" In sarne instances, ma-ji inr~Licate previous con-~2IJ.inat:Lon

by S8l,TuZ8 or other orcanic ma1:tter, It has been reported that a:~ much
as 2 parts ]Jsr loillion of nitrats in boi',sr water tend~ to decrease
intercr'Jstalline crackin,; of boiler steel,

Hater containinG an exce3sir8 amount of nitrate has been suspected
of causing a form of cyanosis ',"blue baby") (I'larine, F. H., 1949, p. 147)
when used in the preparation of formulas for feeding infants. The
Oklahoma State Ibalth Departnent now cons; Qers water containing less than
10 parts per mllllon nitrate nltrogen (approximately 45 po.rts per mlllion
when reported as nitrate) as safe for use.

Of the analyses In table ~, nine dlOW a n'-trate content of more than
1+5 parts per mUlion alle' 24 0,[' T10re than 2C parts per mlllion. No attempt
was made to discove.r ::.f any cases of cyanosis ha'e been repo(ted from
the area but the possibilIty that such cases may occur should be recog
nized.

The ( , ':' 0,1.' the nitrateF has not been determined. Poc:sibly sone
of the relativel.: hi:'h fleures for nitrate content can be explained by
pollution or by :'nfi:'tration '-rOJ: cowlercial ferlllizer, but such
r~a".oning cannc,t e.::pbin all the h,'·gh fiCd'OS. GeorGe and Hastlllgs (1951,
p. 1>56) in a study r,'" more U,an 2',',000 dererminations of nltrate content
in water frem Hel,! s in Texas concluded that 'ehe prosence of lfo.tlormal
nitro.te,," (mu," the" 20 PP'i cloes not appe2r to be relater:: to rauifall,
geography, cultivation, or the k~nd or aLG of the reservoir rocks.

Hydrogen-ion Concentration (pH)

The degree of acidity or alkalinity of water is indicated bJ' the
hydrogen-io'c,. concontration and is expressed as pH. A pH of 7.0
indicates th-c,t i,he "ater is!1e;''iral, beinz neither acid nor aD'alllle.
FlQlres proGressively 10l-rer than 7 ~O indicate increaslll::; aCidi'"y
,nlereas those prcgresslvely hicher than 7,0 indicate increasing alka
linity. As 'Ghe pH increases the corrosive activlty of the Hater de
creases. The pH of elght sar.rples of wate' fe'em wells that obtain
I'rater from the terrace deposits in thls alCea ranged from 7.1 to 7.8,
and the pH c,f i,',e samples fram wells that o,)tain ..,ater from the
Perm.ian bedrock were 7,7. These 10 sampl",s ,rere the only ones for
which pIT Has detE? rmine d"
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Suitab' lJ ty For Dr~nking

Standards by which to judge the J:itaollity '.,1' dater for drinkin,:;
have bean establlshou by the U. S, Publ:·: lioalth 5'3cvico (F46, pp. j:.L
3831:. They ind.icato the i1!1a)'Ulllwn concentratl·.,1 of certain constltucnt,',
in p"rts per :ailllon, tha s accept-,ble f); wate ,. in lltel state trJ:fL .
Among ti: ::ns+ituentsincluQeu In table ':;, SJ.XJ:8. considered slgnfi
.::.ar1t and t:1C mx-cimum Imuts fOl them ar,,;; 6iven below.

Const.; cuent Parts per llllllion

iIagnC'siL:!rr~ eIE;) (, .... .,. t·'\'l '. "'" ......... ~ ll, 0'0 ~., "', .. Ii> o·.12~;·

Chloride (;;; )".~'."'''I!' .. ,.. c,.,c>o •• \tIP'' •• ,"C,'~' " .. ,,250
~Ulf~~_ (S04)U"~IlCl\J'."•.,,, .. ,,oa.,, •. ,.•.. ,~" "••• ~21)O·
J. luoy ~de· (F) ",~" (I ~ .. "" ,,'i,J ,- ...... '1,'1 Q. (l ~ <) 0 ~ (t ~ ~.... 1 5
Dicsol'ed so.Lids" .••••••• " ••• "' • ,.' )00 (LOOO aooeptable)
Iron and manGanese tOBe,.,her .... .0' .... • ,oll .' t' (' . 0·3

By i,he above stan':ards, all bl;,~ 10 of the analyses given in table 5 show
the'ater to S'ltls.f'a·'lory for dr:.'1king. Of tho Ie unsatisfactory
\lators, i, Nere 1' ... '0;: Hell, tapp:'-nghe Permian bedro,k, 3 from wells
tappinG bot!' t.:le ;'ccrmian "edroa': and' 'le terrace depose .5, 2 from wells
tapping th. terraco dcposi 0, and 1 fFOlll a well . apping the alluv~UJ!l

of Tt.rk. i' Greek.

SUltabili.ty for Irrieation

, l'Ihethc" a "laTer lS sat sfatory 1'. irrii'atloi. depends on several
faetoe s in addition to the' minoral content of the wate • among them the
amount. of ~Iate'; appll'J.l to tho soU, ,he preclpli:"tion, the dramage"
and the ph,':slcal ano. chemi cal characteristics of th' ..oil. J.'his ,subject
is discussed by Smjth (l9i2, pp"16-l8) The to, ,,' .'.coune of di.ssolved
mineral maLer, and 'lhe rercent of sodium J.n the ',later su:;ges': whether

"later may' ;.'e used satlsfac.tol·llJ" in irrieation. Figu 5 affords a
graphical Teethod of apprau,ln:; a ..later, If plotteQ on :·:lis figLlre, the
analyses ":presehti'lg ',a"er L'o;.l the terrace d",pos'.:s fal e::.ther in
the "excellent to goo"ll "'roa or in the "good to permisslb,: e" area.

'The imT.ortanco 'adequavo soildj'ainac;c wa" pOlnteci out by Magistad
and Chrlst '.ansen '19L.,), who skted "Soil :llinit3" may be handled by
the farmer on an accoc;c: ba:H' Sa:.t in the irri atJ.on wate~ is some
times added at r"tes as nlgh as 2 tons to 1 "re-foot. It is removed
prlJUarily ,', 1.:,e dralnage "Ia,er. If the addLion exceed the '.osses,
salt is accumulet1"L i!1 the sell, The 106se5 are d,ffJ,cult to measure.
but in a fe,,, Slllc'll "reas w:i.th tlle drains tbs he. been done In
gener::l the con"'epticy of a sa i. t balance is beneficil becau<" it so
clear13' r5.emoh"trntes tl',,' need i'o:' drainage,. The pIa" of liWi'e partlcular
salts or .Lons Ul such a 'oalance sheot has not been determine<l. For
instance., a ccnsidor2bLproiort:..oh 'of the c:llol. entering a soil in
the irrigatcon water may precip"tate as calciwn carbonate,'wh'ch '1.5'
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:llmost i.nert so far as' salinH;y' is concerned. Some calcium and sulfat~
i.s precipitated as calcium Gulfate, 1'rhich is On13" par't1y soluble.
Actually, a salt that is precipitated is removed alJnost as effectively
as though it disappeared \'fHh the dre.inage Hater."

Test D1'Hling

Information on the thickness and lithology of the terrace deposits
is available from 280 test holes that have been drilled in the area of
this report. The test holes were dr'illed for the cities of Enid,
Henne 0se;:,r, and Fair\·ieH, a.'lJ.d the tC\.ffi of A~.ef3', In addition, 66 test
holes were drilled for this investiga'uion,

City of EniCt

Since October 191+4 the c'ity of Enid has had 204 test holes drill.ed
in the area of this investigation, in fiv~1 dii.'i'e~"cnt projects, the fil~3t

and largest being the drHlJ.ng of' 152 tenet holes botvreen October 19/,4.
. a11d February 191+6. This dr'HUnG lim,; d","." '.<ith a rotary drilling
machine Olffied by the cit:," of Enid and H3,C ;-31.'~J.-"e·;''''1,j"L·R~d by Ell T. Archer
& Co~, Consulting Eneineers.. .

The 152 test h;18s, aggrecatinc 5/iOO i'E;et, I·Tere drilled withi,n
an area of 191+ square miles eA~ending southe~st fraQ Aline, in sec.
35, T. 21+ N., R. 12 l-l., to the NE cor. sec o J,0., T. 19 N., R. 9 \1. 'rhe
depth to bedrock ranged from 3 to 81 ieet ar)d avo::,aged 38.8 feet.
At 27 locaj:.ions none of the terrace m.~terial ·"'-3.S saturated. The avera;:;",
saturated thickness in 125 holes was J2,·O feet, a:nd the ma;x:imum was
35 feet. The engineers classed 1+2 of' the test sUes as favorable and
concluded that 27.5 percent of the area. i.e uy,derlain by good w~ter

bea.ring material.

In November 1949 the city had 10 test holes drilled west of
Drummond to'investigate the.. possibilit~' of developing a i~ater sl"pp1~

from some aquifer beneath the terrace dE.posit". Thi)se holes rang"d
in depth from 1+0 to 150 feet and ave.Iw;,,,d 109 feot. SGIldstbhes ranging

'in thickness from 10 to 30 feet and averaglng 19 feet were penetratod
in 7 of the 10 holes', 110 correlation of th"se sandstones was possible
.from one location to another, and they are interpreted aE, lenses in
the shale. Their value as aquifers is doubtful. It is beUeved that
these wells obtain most of their -..rater from crevi.ces and solution
cavities in the bedrock,

Toward the end of January 1.950, the city e:m.ployc,d the LaYIi8
\1estern Co. of \1ichita, Kans., to drHl 21 additional test holes in the
same locality, under the directioG of E~ T, Arch"r &. Co. The ptirpos'a
was further appraisal of the ground-Hat"l' suppJ.y in the Permian bed
rock. A truck-mounted rotarJ' drilling m:J,<)h'j,no Wii.S used, and engineers
of the U. S. Geological Survey and the OkLahQ,lw Planning and Hesources
Board observed the work and swuplGd the drill cuttings. Wells \'fere
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constructed at 3 J the 7 locations tested and 14 holes were drilled as
observation well" adjacen:' to these 3 welL. "t!, hrr-a,~ t~' pq~~ts ranged
in thickne:cs from 35 vO 67 feet and aVGragec '+8.~' feet; they are mostly
fine-grained s~difients unlik'ly to :'ie::J water in large quantities. No
sandst,"ne was encounter€" in the bedroci in any of the holes; b,"t. lIl8ny
',' 'evices and solutlon channel Nere encouctered and i;h"s', doubtless
a, 'count : or ',he permeabili'y of the roc:

In June 1950 the Layne,vestern Co. was emplored by the dty for
"urth"r testing nde the dil'E"tion of E. • Archer f, Co., this time in
the 'errace depos :,ts. A truck-,Loun ,ed r tary 1 achine was used for the
drl1ling "f thre test holes ran,ing froln 6 75 fee' in depth and
averaginc 66 fee, An engineer of th Oklahcl'ld Planning and Resources
Boa!'d collected amples of the drill cuttm6 whlch were examined
mic ~'oscopical1y: vhe laboratory.

In JUly 1950 t' city had 18 teo holes dr'lled in the terrace de-
posits along the St, Louis & San Franc LS Ral way right-of-way s )uthwest
of the SE~ sec. :, T 2l N., R. 9 W. In them the thLknes, 0' the
terrace d, posits rangec' from 20 to 85 feet and averageci 53·6 feet. In
one test ,ole no satu!'ated terrace depo,oi ",as found. In: he ot'1er 17
holes, the satura' ed zone ranged up to 39.5 feet in thickr"ess and
av raged 23 feet,

Town of Ames

In April 19 the town ?f Ames, with the coope rat j on of the George
E, Failing Suppl' Co 0 EnL, drilled seven est hole within the own
limits to explo: poss .bllit :es for a mtmi ipa water su. ' • A truck
moun'."d rotary drill b machine l'as us d. Th- depth t<" bedrock ranged
from 37 t 51 and averaged 4: feet. The thi k less of gravel and
coars} sand ranged from 3 to 21 f et and averaged 12. feet. AI' houi.,h
some w..ter-bearir C', nat rial was encountere m e ch ole, the arrangecnent
and thickness differed greatl;, ,rom place t place

CL of Hennesse

In June 1148 the :Lty of He'1I1essey hac. 17 test holes drilled under
the supervis",on Jf Hude lns, Th on, Ball, & Ass' lat.e,', of Oklahoma
Ci':'y mhe are" tested lS 2 to 5 ,,' les SOUGh of' ennessey on elthcr side
0," U. S Highw,,';l, ard totals about 7 square miles, ','1" 17 holes
ranged in depth from 3 to 66 fe"" and a,v' raged 5:eet. They demon
strated lack O' unlforIl'lty in l',o'h lithology and ,'.ckness of the
terrace deposits. Ab ,u 63 per:;e"rt of the terrace ma:;"rial in the holes
was sand, and about percen' of the sard was reorte ' as coarse, The
layers of '.>and ere not uniform ire thlckne!O.s, but ran' ,;: from to 6"
fee',. It,LS es .imated that 63 pecent 'f all the sanet and 98 percent
oi the' coarse sand :LS below tl eater table.

,ity of Fairview

In 1947 the city of Fairview had )2 test: oles drilled under the
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supervlslon of Alexander & Pollard, consuJting eneineers, in 1.' 22 llc,
US'.J. an.! L:' W. These holes penn' rated terrace deposlts "md reached
bed;cock at depths raneing fron 21 Q 73 feet. and averac;ing 44 6 feet.
In some, no .Jater-bearing beds ,",ere penetra·c.edo I,. t:a others a lllaY.imum
thiclmess 0:. 3:; feet of water-tear.lng beds "as found and the averaee ,",as
16.;•. ·(eet. Of the total of 760 feet of water-bearinG t:laterlal penetr9.ted
244 reet (31 percent) "!as gravel and coarse sil.nd"

As par of th cooperaLve invest. ga' . <:)11 bo tole Geological Survey
ana tn" Ok ahoma PlanninG ane Resource, Bo' rc1, 66 test ,ole·. ··'ere drliled
in June and July 195- under an arrangement. be ,_n 1'he Board and th, George
E. Failing SUpply Co. of Enid. The area" t 9- lies between SiC 27,
1.', 18 N R 7 '. and se T. 23 Ii., " 1, VI. he t,est sites were
those for which cell lOGS 'I' other so.,reGS were ot available, and all
.Jere '·lithin the areq of dune 'Copog a.pT, A truck· moun ed rotary hydraullc
machlnc'as used for dl lUng hole:· about 4in he" In diameter and dr:l.ll
cuttings .Te· co· .e· ',' by hand fro:"11 the shallow di' ch between test hole
and slush pi. LogS.18· wrltte -.In the :.ot, a " ",hen liere co'ovlsed after
,rucr6scopL exa.;,ina lOn of the cu . inDs, ~Ch > logs f these test holes
given in appendix" t'ere'ore are .. omp <ites of ,leld and la,oratory
observati::c.s,· The test holes pene aied t e terra'" deposit and bed
ro(.<{ was en 'ountered at :.ept:.,, ra.n:c;Ln[ fram t 120 feet an' ·.",eraging
59 feet. Abou 42 perce t the >at. ",ted sec.iment .' sand e,l.d gravel,
and about 15 ·'rcen" of '-he satu sediment;, .Tere class,~fied as gravel
or coarse san_ that should b· highl:' permeabl •

Aqulfer-Fer' ot'JUance Tes' ,c

The amount.l water well will .ld dependc' on he hydra1lli"
properties of the aq1!-i.fe The c . :'fi lent of transmissib: I it· is de-
fined as the rate of flof wat gaHons pe day through a verhcal
stri,: of the aqUl.f.·rL foot w' de and e::Lending the ful.1 saturat"d helght,
under" hydrauli.c gradlent flO'" pee -.:'ent at do temperc.ture d' 600 r.
The coeffi.cient of ~corage l' the volune 0' H ter,'lelded r,e"n storage in
eac~'. verj:,ic.al column of th aqui" I' and a iated be s havin/: a base
1 foc,t s·qua.re as th,. wate" Ie cl drops 1 'oot. Th se (.~ffi·.ients C'·'.

be determined diI ect y from aqulfer-x·rform3.nce e."'ts. r''1r thi. i"e:·,·o.
gat ion three test,' were made on e'ls tappln. water in he" p'. rm an bed
rock and nine on weles oatain.cng water rOT'! tr te:e deposJ,+so Th.
t"sts liero analyzed by method,'., in gen,·ral use by .he U S Geological
Survey.

WelL, in Permi Bedrock

Aquifer-performanC0' ;tests we're'made on threb well' ,hat obtain water
from Permian strata. All 'iere drille .'. as pobli ·supply wells for the
city of Enid.

•.
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ano,l;',-s ':Cl"L' 1~,-i,l=en .~"'::CG:.~ i,.'eJJ.. f:-'

'l'h:.: "~l;;:d:;'~~~:J:3 c:;," tho 1-,~~3JJ.o:.--~

t:(;b~;~;::J.ch l.U.ochar:':o 1,-,"0J.1 '.iC;.S
r!,~ ',::'l ·'::.n8 '"

C:1 /cbru<J.ry 17 j J.C}~·C'" ":,
~'·:rl,j :.~. \,r-.: .~.,_ ::11~?.-:-2/,~-1, Oft .:-'.('f:r,

duc~~ed 011 .2rl.~(: ~ ."211. 211::,' ',_ !_r)_'
[;lade C:'"l >~n:~(~. \;'c:i '; :2J: _J;"J

c~;..t;r of Enid '.-.'ell 2LI'~~r,,":-2.1~-1 h,.-~!_l bC(;21 c1c~"~=.c:_l rotarJ-hydl'J.ulic
JllGttJoOr to a dept.h 0;" ,LiS foote") It "f·;3.S cased T;,~5_t:'J -~Lnc11 9G00.1 casing
to a dO}Jtt·; of 20 i~eet and vrith l.2-inch sl..eel CC~:;) !'rcL', the surface to
191 reeL, On tilO basis of 0.1'1 clect:"':Lc lac }:,u:,;.dc 'U-:,? 3chlwnb0rce:c :1e11
SUFv-eJi"in[ Corp" 'Lho l2-inch cas2.n,: l,-as s1o"':,!:.:~:':'~ .../ C::ll. L. torch at
depths of S}~;-105 :cet, 130-1L:.0 ,,:'cct, and 150-1()~:, .feet r;11e 1\fell HUS
pwnpod at £L., averaf,e r~i.tc oi' 1.'~/2 callan,s pOl' IT:'':'.n',l~':'C <- ?or obser'lations
of lrat3r-lcvel fll.":.ctuo.tians, (,';'.'0 ",'"81J.0 , both 190 /eet deep, ",'tore drilled
at clistc.nccs 01' ]0 EL.'1Q lL~l Iec ~ northc~:18'~ of the ~J\.:;.lp8C.::' ',iGll, 2.Tld T;ICre in
a straicht line passinI; nOl"thco.sL o.ncl GOUthl'I0S':~ thr'ot:'i:;h thi3 pumped well ..
They lr<2rC cased I'rith 2-ir:.ch steol c2.Gin,: in ~'::lich Glots 'dore Cli.t at c'lepths
cOlnparQ.blc ,to those of t.he slot'~ec:. sec~~:"o:---~8 0-"-." c~sin~: in tho pu.;~!p8d i-Icll<:J
A third uell, 20 feet deep, l.re.s uril18d Jj feot no:::'th32.st of the plliJpecl
Hel1~ In j.t the ce.sin.c: \';0..3 slo-;~:~,:,c(; 0;'-:':' 2. clCl:"ch 0:' lL--.2C .:':'eet ~ r:lhis Hell
'carix;cl on1.3" LhQ tor':"D.ce ciepos~-GS c.~'lc. ',ic.;.tCl' J.e',',·,,:".;.:', .l.n ::-"C '.-roY-O observed in
ol'~(ll~'r to DscertJ.i~l ~:,-!;cther =roun~~ F<?,:~er lot:t:~o(, L'.rC~',', ''':'~l:::' t.,or-race deposi.ts
c~m.1l ,into the bc,:::~oc~- ~-~~~;,·i.nc '~hc testo

l' ..,.,
~ ,8 .!..~L

Cit::" O~~., Enid i·tell 2E~L~!-19--3 ~i2,S cl:.... il1ec: to ':::. ::~(:;ptb 0:: lCO feet ~

2:t t{E.S c:J-~cd thr01..'.[;h 'UiO terr.:::.cc dGpo:;:l:Ls ",rL.tI-: :UJ-inc21 steel ca5:Lnc~

7rOJ.l '1~!)8 Sl..'..l'.t't'.CG to D. depth of lCO feet it ':.:2.3 C2.SGcl ~,-::_-c.h .l2,-inch steel
cL1.sJ.,nc:" 2X.lcl beloH that, H.:i:t,h 20 feet oi:' ~~al\IG.l1izod ircri. E:creeno ',L'l1is
:le11 1'['::18 pUJ:lped 3.t eCl o.;,-GrJ{~e ::"~J..t8 o,L' 200 ~'2...~ lOllS per ,Lj,Llltte u, l"or
;:leasuroncnt o~'· cround-~Iu..t2~~ J.o"v~els :"n the '/ic5,nir.. ~-) ~'UL'.r obse:...-o-.ration
\jells ·,IC.l"G drillec.L fi';iO lJ.,' 011-:::;30, leO foet ;"';..GDF, l:IUX";) rC'spC'ctivel~/;

L;.2 and 11/... foet sO~J.l,l':e2-:.:';::' 0.i") E'..r.::~ in line Hith~ tlc 18 Pl~ 1.;'811, and
Here ca,sec~. '~'-rith 2-~nGh ste8::~ c.<3.;:,~.r<~ 810t_,a,6 opposite f",.,c.~ ;'::.quii'ar" Jrho
O'L.. h2T tHO, 20 '-::'esto , ~'rcl'G,:J I'8Sf)c:cti-r/cl~,-, 3:: feet., Ilcl'Tt'rJc:::t nnd 35
feet SOU~hCC'.2t, c.:.~ tilG p'..ur..pc:.:~ L'G.LL, l.~:lC l{,::rc:: C,J.,SC:l: PJ,tl: .2-inch steel
casinc., t,hc ],O-,lC L part 0:: Hhich ',::.18 sJ.ottec;" flllese t'\'iO ',)011.8 tapped



onl;yc the terrace depostts .• and Hater levels tn
ascertain \vhether Ground -r,atcr leaked from the
into !-,he beC:rock durinc the test ...

City of ii:nid Vloll 2l:r'M-22-5

City of Enid 'dell 21IT')';i-22-5 1'laS dnllod to a depth of 184 feet.
It W(\S c(\sed thl'OUCh tho torrace deposl s and 5 f~8t into the beurock--
a depth of 40 feot--'1ith 36-inch steol casinc. From the sJ.j.l;f'a'ce to (\
depth of 1[1+ foot it "'l1S cl1sed 1'lith 12-inch steel casing. On: the basis
of an electrlc 10" nade by the Schlumber:,er \;ell Surve;yinc Corp., the
12-ll1ch cl1sinG Has screened at depths of 93-103foet, 118-128 feot, and
152-182 foet. Thls 1'lell VJaS pumped 111, rates ranging from 50 t'o 150
c(\llons per nunuto. For observl1tion of rator l8vels in the vicinit;y,
throe observation wells 1'lere drllled at eli.stances ef 1,0, 60,' and 120 feet
southeast of the pumped 11'011, to depths of 1'78, ",1, l1nel 1'71 feet, re
spectively. Each Wl1S cased with 2-inch $teel caSll1g slotted opposite
thc aquHer. The well 31 feet deep tapped only the terrace' deposits and
served as a check on possible leakage fran 1, '10 terr. ce deposits do,m
lnto the bedrock. The hr deep wells 'vIel'", in a stralcht li~ passing
southeast and north~est throush the p~~ped well.

Wells in Terrace Deposits

Aquifer-perfoI'!11ance tests ,,;ere made on rine 'vIells that obtained
1'rater from the terrace depositso Four of these Here pUbllc-s.uPWY wells
used by the Clty of wid and l' vo ,mro privatdy owned wells.

PubliC-Supply \Jells

D1 the winter of 1950-51 aqu fer-perfor.~~Bc~ tests were lli4~e on four
pUblic-supply wells of the clt:r of mid, all·.9f whlch penetrate the
terrace deposits to the underlyine bedrock•. /(11 are 12 inches in di1ll1leter
and are eravel-packed' they l'3.IlCe II depth from ;;2 to 65 feet. All but
one 1iere drilled by the reverse-hydraulic rotary method; ,rell 2J..IJ9W-28-1
1'JaS bored to the water table and then was deepened to bedrock with an
or~~ge-peel bucket.

The 'vIells were pumped fro):, November 24, 1950 to January 16, 1951,
with short interruptions for minor repalrs. They discharced into a main
l:me leadine to the Enid reservolr ncar Junes, and "ere eqUJ.pped vrith
meters for measurinc the water pumped. IJra1'ldo1'm measurerr.ents in the
observation "lOlls were made daily, to the nearest 0.5 inch, by an
employee of the Enid \Jater Department, ana intermittently, to the
nearest 0.01 foot, by an employee of either the Oklahoma Pl=inC and
Resources Board or the U. S. Geological Su,vey. At the end of 54 days
the pC'mped 1':ells were shut off one at a tLne in order that measurements
Qf."rater le-,'ol could be made in the a Jjacent observation 1-rolls' at
frequent ::'ntcl'vo.ls in the perlod irnmecliatel,r folloNing the shutdo,m
.when the recovery of levels 'vias most rapid. As the rate of recovery
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On July 25 c"d 21', 1950, an aquifer-pei':'occ_.ance test. Vi8'- made on:.
the V. I. Coope. weL (201'.,/\:·-)-6),. '"he \"rell was 55 feet deep and 24 fP'
inches in diameter; a gr-veL e,welope 30 inches :m out:... :_d" aiameter
sur;'oun '.; the caSlng, which L:as v-'C,cre G ,Ti th 7 feet of concrete sc'(',-,en
at the bo; ,::.:, ~ .... pur!!. used for the tes; ~ras the rmd vunp of a rotary
h:-ciraulic drillinG machine, It ~laS attc_che: to a Je;, by a -:_~-inch
d~.ameter steel pipe and the "ell di_scharLeci into a camas tanie. T:1e
pum. <:.ro, Hater from this :,ank, recycling i- throuc;h "he jet. The over
t" ow rrom ,he tdI1Y ~f'dS the "ater c.ctually<thci:-'T.-m and ''''s n,easured
by a t ,laLgular weir placed in a (jtch dug to carry ~he overflow "-.0 the
drainase ditch along the road. ,,',

For observatlon of ground-wate_' levels nea. the ~rell. six other "clls
were provlded. Ti18se Here in a straiGht north-south line pa~sinc through
the pumped well, three, on each side at distal.,ces 01' 10, .30, and 60 fect.
They were about;) fecJt deep and consisted A l,,-inch iron pipe with sand
point" 24 inches long at the pottom,

'fhe ~rell "as pumped for 19 hours at an averase rate of 37 Gallons
per minute, and dIscharge measurements wer!'" made at frequent intervals.
Samples of water for Chemical analysis were taken at reeular intervals.

,. J. Kennedy ",leU 21NIOil_16-.L

On March 7 an' 8, 1951, 'an aquifer-perfonnance test was conducted
on the J. J. J:enne,y well (2U:l0i'F1.6 1.. "The weI was 39 feet de",p and
had steel casing I.! inc'hes In dla.neter, Hhich vias dotted 'Ilt'1 a cuttlng
torch cO provide 0Fnlng5 for the ,'rate,' to ente,. The "ell ,ras equipped
with ,,- turbine pum:, pm;ered by a casoll',e enelne, an" the Hater was
d~schl1re;~d thro"L\el1 -"bout LOO feet of "luminum plpe, 4 inche, in diipleter,
into the drainage ,,-hch ".long the roa". Discharce '.-/as measurec by noting
the time necessary 1'01> a certain volune of water to be discharged into a
tank 4:: inehes in diametQ!.

For observation of gi-ound-water levels in the vicinity of the pumped
well, six wells cOl1sistine; of l~--inch irOn pipe -.rith well pomts 18 inches
long WCl"e provided These were in a straight line passing north and·'
south through the pumped Viell, th,ee 'oP each side c_t distances of 100,

·200. and 300 feet. The nortllernmoEt >jell was ifl :feet-deep and each of
the others was 31 fect deep •

•
The well vIas pumped /or20 1]:00.r5 at an average rate of 154 eallons

. per. minute, 'and the 0.; scharge'illleas'Jred at 3Q-minutei:ltervals _ Small
sampies of water for prelli~narJ analysis were taken at intervals,
an,d..a '~gallon .sampl·" for routine chemical analysis was taken jus;, before
the pump was stopped.
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• V sturgponl \i"l~ 19;;9H-10-1)

"'. ' \' " . :. t~,)-;· ~,:.;'

On April. 16 and 17, 1951, ai, aqu-j.fer-performance.ikg~·was':"'c'undl,ct.ed
on ehe R if "turgeon well (19N91·/-10-J.) The v,e 1 Vias' 3? feet doep and
had a ste 1 casinG 15 inches in aiamete wh C WaS pl rfor· .ed opnosite
the "a .er-bearing sand. ';'or the '" ~ t.w Vi 1 wa5 qu pr-ed "ith a turbine
p1.Ullp powered by a gasollne eJ"",.J1. -'he va-cer was c.1sch g<:d mto a ditch
and formed a pool a ou 00 feet southeast of the "'<ell. ~scharge was
measured by notlllg th t:i.r.le necessary t 1 a -callon bucket>

For ~rvation of g ound-water lev'ols in t.he vicini y of the pumped
well, su lls COnSL"Llllg of I-!;-inch irc·n p pe !'lith well 'll"'mts 18 inches
long were provid d. These "Were ill a st ,gil 1 'ne passing north and
soth through the p1.Ullped1'l81 . e .,n eaC!1 side at "istan es of hO, 100,
and 180 feet. The depths of the wells from north to south were .31, .36, .31,
.31, 21 and 21 fee res ct ely.

The we 1 was pumped 2h hour, ,t an average rate of 71 gallons a
minute. D1.sC arge measurement were made il.t regular intervals, and
samplev of water for cherrllca.l ana _ysis mre tak,n periodic"l1y.

Ned Woods ell 21N9\'l-20-2

On April 19 and 20, 1951, an aquifer-·perforrnan:e test was made on
the Ned \I'oods "We 1 (2lH9W-·20-') The well "as 52 feet deep and had a
concrete casing 24 lnches ill diar eter and a concrete> screen. For the test
the well was eqtllpped with a turbwe :P'JJIlp powered by gasoline engine.
Water was disch~rged into a drainage ditch alone the road and measurements
of discharge were made by piezometric readwgs on the discharge pipe.

For observati ,n of ground-water levels :in the vic.in ,y of t'1e pumped
well, five we'_ls c nsisting of l-!;-inch iron pipevrith well noints 18 inches
long were provided These 'were n a straight llne at d~s' ances of 50,25,
and 10 feet we~t and 1 and 25 feee east 0

0 the pumped well. The depths
of the observation wells, fram west to east, were 55, 52, 51 92, and 55
feet respec lv~ly>

The well was p1.Ullped 22~ hours at an avera£€, rate of .S4 gallons per
minute. Discharge measurement· were made at regular intervals, and
samples of water for; chemical analysis were taken periodical~y.

L. G. Watson Well 1%8W-27-1

On JU 1 27 and 28 1951, an aqUifer-performance test was made on
the L. G. Watson well 19N8W- 7-1), The well was 67 feet Jeep and had
a steel 'as...ng 1) inches in d~ameter, perforat•. d through the bottom 15
feet. It was e u~pped with a turbine pump powered by a butane engine,
The well was bemg used for i igation during the test and d.1.scharged
into a 6-inch main llne that upplied laterals and i.rrigated 20 acres
by sprinklmg Discharge ,-las measured by averaging the~'lll\e reqUired
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GO .:tiJJ a .3-[30..110n 1Juc~'"V J.. J::''J. 1 the :::.<1 SiJr' ~ leI's on car:'}: 12tcrc:..l, :l~cl

~::ull' . plyinC b:.:- the r..u.;lbcr 0';"> 3:')' lr:;:lc '8" .1:' S pIOC3du.t'G 1JD.D th:...: _~OG'c'
i'CtlS :_b.2-c unc:er th.. Cil.'CiL SL..o...DC .S, 012 J

· ti1e rC.iu.lGS L:,rO proDc.bl;y cr:'~L~Y ....:11

nppl'O,.-:=:. ,'i.£.tion, espoci.2J.=-.,) as considc;l'[J)}e c:.11a·····ti.t:.:r of' 'aLer 'bras 103e
b'TT len; ,[L[O 21t the jo~~nts c:.t '.one Lore tl1 .:2Yl 111' i....-c:unr"vors o.\.' Q .i':lile c:;_'

TaD-in line (lnu lo.tcl"'c..ls ~

FoY' ob:',;ervation O~,' r -,·ct:::'lc;'-T;'0.Lcr loyc. -L.ll the v~.:::~_l"liJu:~ 0: the
pvnpcC. reJ}, sL: \,mJ.ls con. :.. s'!:,in,:,,~ 0/ 1"r-i1:c1 _.ron pl~o uj_'-.>h Hell poin-~s

.iL i.ncJ.1 S lODe I'Jere Pl'O\i:1..~ed" The obsorvu i., l·mll.s vrare drilled in
a strai, ht line at distc,r cos o.C 200, 100, nn 10 feet Host and 100, l~,:O,

and 200 feet eo.st of L.he pUi'nped l'rell" The depths oi tho observation
1-lo11s irma Heot t.o east Viera 63, 6,'2, 71, 63, /"2, and 5L',- feet.

The l/rc11 l'm.S pUIJpcd £".:-'1' 21.;. hours at 0.11 aJpro:cin.atc rate of 600
Gallons per ninutc" Santples of lIater for chemical analysis Here taken
2.t intervals t.>hr01';'[)'1cnt th;~· test"

Interpretation of AquifeI'-Porfornancc Tests

'lhe dralfdQT.JTIs rneasured in the obsGr·\ratio,·~ 1'.1"6113 "'Jere analJ-zed by
the General ~~zed Graphical method of Cooper and J:-lcob (19L~6, pp. 527,
52G). Coefficients of transn' s3:ibj.l:it~· and stora~e Here determined fer
each test ana are sumarized in the i'olloVlin~~ table •

•Table G.--SUnU1Lar:r of l'esults of aquii'cr-pcrr<Jr!:lance tests

1'-Io11 no.

2lIJ91'1-2$-1

201'%-6-2

20nOW-12-3

20IJI0\1-12-5

2m,9\.-5-6

19N911',..10-1

211'1911'-20-2

2D:lOW-16,..1

AveraGe

"

Coefficient of
trans:nissibility

(Sdp/ft 2

31,000

43,000

15,000

12,000

60,000

,OGO

29,000

52,OCO

76,000

36,000

59

Coefficient
of storage

0.131

.083

.061+

.01S

.040

.056

.022

.116

.065



lklls in Permian ,~rata

Aqui Cer-performan~e tests "ere ",ad' on thr;," ':olls obtai,nint; water
from the bedrock, b'", thcJ' do not prove de reliable ooeffie '8nts ,~f trans
missj.b ..i.lit~- and stcro.[;c. As the Hater oc'~~~_',rs in crev:~ ces, the aqu'fe 1'
is not· homoGeneous throughout and thorefoTe one 0.' the c';I'.":?tions
assu.mcd by the fermule1. ,8 (Jot met. :'Jr",~"',or'~ore, in ti:'~, te~;t made or:
Hell 211:9\J--21",l there "as lcoJwt;c of I'later from rile ove ,-lying te;orace
deposits, as shOl'ffi by the drawc,oHn of Hater level in the observaLion well
tappinc;,',e terrace dev:slGs ~5 feet ,L,,-theast of the pwnped vre" The
second, tes,; (vvll 2L '8H-19' 3) d,' d,lo-' shoN such lea;;aee, but the ,rell
had nOG beer, deveLped to its full capacIty before the test bc~an There
VIere surGe:: of lITcldC;y water and '':''l'''':lDondingly reduced de::L,res orfel
ris cs of K',t·C" leve: in the observaL· on Nell" Tne thL' 'vest, on Hell
21N},'i·22 lIas :or'p13tely unsat ' act ry 'e Plli.1pine rate Ha, low
and uneven, an'" t", 'raHdm,m was C' eh.

\/ells that wlll ,I-:,eld suL';'ciGnt '" er ,), saL'sfactory cualitL' for
mun1cipcel 0" irrigation use can be deve:.oped ,:' th Permlan beC;rCJck.
Good ,;e:',l s:,tes can bel'ound b"st b]' ,cst dr,',',inG J.'he effect of pUInp-
ir:g such Hells can be c:etermined by ,lEn: G, rec.;"ds of their dis-
charge for compar' son 1'Jr'. flu ~'Luations 1,IJ-a"er 18\'·.:1 i::: other "-';\.:11s
nearby.

Hells J" the Terrae JJep06

Tab e 6 ShOHS that th transmissibL:ct;, ina ~toraG coeffleients
diffe: cons ide. abo from \'Iel to Nell. Tho; 'coe llcients 0: tran:,-
missiblLy ranGe "rom 6 ,. -00 to 76} 000 Gallons day per foot and
average 36,000 eallons pee day per DoL rhe ,"oe 'clentsci' storaee
ranee fr'o.n 0.0:.8 tc 0.131 and ave as 0,.06). ;ou:, large dL'ferences are
to be eX;Jected in an aquifeo' hav' D'; laree dL' eren, c; in thie'mess and
L,tholo5J Clearly tne coefficients based on thes", test: :'hOlld be
ujled \'Ilth careful :e;;ard fer U,e, l' appl" cc· b' ' iey, lillpropel desic;n of
,lells is eO be a"'o:Lde':, ,n la~'Ge-sca".e developnent :' "he a, u',sr,
per:'oX'l:1ancc' teste In cach well could lead to a';' crate "leur.}" for the
averaGe coefficients c, tl"ll",~ssL,,:clicyand storage; ',h:cl) in turn
would permit selec::ion of the most "avorable pu.rnplng ;"t~.

The l{ells tested b7 pmnpinc; "'181'e in sor:e of the more favorablo
locations. Somo c,c' l.he site had '''ee" selected by tes dril.l1,n::; . hers
,,"ay have been selected vr"thout lnfor:nation on stlbsurface conditions but
they also proved favorable" ','hus the averace fiGure fc.' the coefficient
of traJ.lsElissibility as determined in the plunping tes Ls rna:? be too hiGh.
If aquifcr-rerforma.'1ce tests \'Jere mad,? at sites unlformJ.y clistribl'.t,ed
over the al'ea--at inter\rals of 1 or ;2 miles, as are tho test holes--"·
they undoUbtedly wonld roveal co"JfL,cients of transmissibjl:lty both
hiGher and Im-rer than "';10se obr.a:Lned in this investig;cc,ion, but the
average ,,/Ould proba~:i'y be 101'161'. For this reason, a ::"'-,,;ure of 20,000
gallons per day per foot has been adopted as an acceptable ave;rage
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coeff' ient. of transmiss ,b11;' t~' felt' US2 ,',n conplll,TL ijn~

the area as a whole It l" beL,~v( J to L.., "r), :OT'vat'"
based on J.,t snould, there-\.ore, l,;[\.ve Z':J.L'l,O..r f,..!:;" sa.~<~ }_

,:lPf~ l J

C:'}I~~lln t~u", .: ;)r~s

The cOQff.lc~e ~ts of sl.cr\..i,i,;6 given ttl .. Sb'L8 ;; ar'E: prc() .t,1,\0' V:','j jo,.".-
bq cal,lse P1.UUp'::g per~nd6 VIer-of; eI'ort, ex,ept lni:,~;[;t 1'1 thQ .... '·if.7,~"F).

In the short.e, tesc: cor,lplete ';,ratn"gl- of t'18 .u,LJ,al y ,,"t,ra CHI

S6 ,l:une 'ts I'rith~ he cone of c;c p.re 8 on haG :1:::: fJ0:3rJ~Lbl(~ be, i,>n~ PLj.·:"iJT",'.n,·
s oppe and the r overy of tce Hat, r 1", e :',:) S;". j' i' ""ccunple I 'c e,i,_

1942, p. 135) tate~ that the ilpe fie" to U ( oaf! cl,r:Hlt of ,01 '-'G" )
dflt rl'llJ.ned from a ::::4-hour pum ing t,e"; on arl ll" ig'\tlor ,/"n l1e,l1'

Gothen'bu g, Nebr , ,'las only 16 per l, of ,,)j(; spc'~:Lf~c Jceld dG1;(.Qmlc
in labora" ory te t of the same rna en<ll, "hore drainaCewM; ,)mplet""

The per ,od of pum ingin the e'ts ill the Enid well!! lIms ap rnxl
mately 51 da3'~ and the coeffio_G'n s of stor-'30 d;;>.!' v~d :f 01.1 1.1'.<"80 t,,;s,e
shoul be olose to the true f1[;u 'e than anJ' othors, The;y aw t'lii"
0,082 J;;ven i'lgu,re Jay be Oflle,·r!W.L too low oeO<lu,->orj, h on..
exoeption 'th we l' are \1he1'e h vrat"r t b~e is Ul i'",ne-grll,J,t'll,d BeCO,

silt, _1' olay Th only mate Ie tl1a:' ,',: <rained of the:). "Jato I'

were these j -grF.lined mat rl8,ls, and t"le c()effl~',).ej1ts oJ st '1'''"[;0 ,'';1[::,-
to ther-, not the coarse sand and g1'a,v,U,s '(,hat Yl-eld mo"t '.>1' t '1" ,:,t~ "
pumpecl from t wells, 116 oneluded, th I3refo1'\'l, th,t a fjeFN or-
10 percent may furly repres\'lnt tho ooo:l' ient cf st r~Cf)w '~h(;. 1),pJXll

part of the te "0"" d"pos ts v;',Uun i,hulngE' of fJl,<Qt-lil,'tor!,~ of Lh0
wat,er 'ta.ble and mthin the normal mnee of drawdowfls Ul tbfJ r'ck our
:r-oundi.l'lg pllll'lpJ.ng wells, bl.t that 15 pcr et may be " mor8fc'~,()r]5"pje

L-Q, re for the entire th:i. 'kness of w'atoI" bear:mc naten.~,l,

Expectable YieLds

Because the water-bearing ma,ten<\ls of the terrae,., de>pc~j:t~ dur,n
in L.thology and thi,ckne e _rum pl.a"" to pIac"" tb,<,! y.~elda ['om ,","W
will ,llffer ~ons:lder'ab,,"y The bJ.gh< st yl101d reportod l,ll t "rei, Ii?
froo, L. C, Watson's j.rr.ig han ~il':a (1;1H8,v..,27-l) It> "'i,e:ded ~,PPJ'c"o·
matel;)" 600 gallons per mU'(lte dwrin an ..qu.,"fer-pert'ormallce \.e&it ;,)11
July 27 and 28, 19 1. Drawdo'~m.Ln 1; lewej.l was ("bout, l~ "ee Mrer
24 hours of pllll'lpmg. '1'he map eh'Ming c nt()I,U'il on the pI;lGl~g:,.k (p' 1,1
fihoWll thn ~1011 to be ina bu.ned !'lannEd althouf,h lot in he c\\lere~t

part. Several teat holes in trw same 1 caht;y' p net, ..ie t:po\, r
water-bearing l'lId.teril.l.Ie I:t ,.d more e'r vel han was ound ill Vlf' V,lli,HWl'
Wl'lll. Properly constru teu we IG a the"e more j',avo able loc,t (11'l1!i
would undoubtl:ldly yield more than 600 allon$ p€' m~1'l41;,e. pertl.p!1 q·fi
much aa 1.000 gallons per minute. vfe ls,uth lI"h y ,l;lld~ 'W,) 1,;[ be thE'
except ,on of cou~se, r he than bhe nile, but Yle d::l ~' LOO '(,0 300
so.llQns per minute al-e probable In mOfiC oj' the area Qt' v;lte!'~he;~r'ille

terraoe c:leposits.

E!,'luent seepage "rom the te rae" depo5itfi into stW!'lJ'lW M,s
cot\siderably lowered the w'ter table lQcallii and theN y hOlll 1'01;;1'1-\0",4
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the thiclness of l-rater-ben;rin[ l':13,teric1.1" l\Car such stretc:ls, therefore,
onl~T s::w,ll ~rielJs T:l2.J" be obtained 1'1'0;",1 Fe lis" r.~'he 52"itt;) is prolJo.bly true
c~' e.rens .in the C:1.marron Valier alonG the bOlli1uar;y- betTlcen the terrace
deposits and Cir:tarron :liver alluviwn" A notable e:x.ception is an area
in t110e Cir.lar-rol1 "lal1e;j'" south of ninC;l'lOOde Here the PerLlian bedrocl.:: crops
out above the allu·.rial bottoms o.t an unusally l1iCh altit.ude, hiCher than
the surface of the bedroclc to the north and eQst" It constitutes an
iJnpemec:ole ridee or cla;~:., and oDstructs the southi\les;~.. i-Jard movement of
Ground Hater in -whe terrQce deposits,~ Hater backs t:..p behind it and
spills over or around t.he ends" rJ.-'he. bedrock surface oeh_Lnd tho Hda;-,1T1

has been channeled deepl~/ Q!1d contairis a thicl.:: deposit of terrace
materials, ospec:"all;>- PT'O~~~i3:;Jl[ for the develop'~:.ent of Hells ...·j-ith
high ,yiolds~ i'he h:Lc;host coci'£'icicnt of transmissibility in the entire
area Has Dotainee; in 2. test of the l':ennedy irri.C;Dtion "I,-Jell (211~lCl,;-1,.s-1),

vl:'1ich is j.11 this cho.;-n181 ~

Gro1.illcl--"'.'ater Storace

Altl1o·J.Ch srounc, ':lat.er Loves frora areas of recharge to arcas of
dischare8 ~ the ;'l1ovcnent is ve,cy sloi'l--less than 1 foot a day on the
averaGe 0 Con::::oquentl;y, the \'later-bearing rocl-:s mt,y be roe;arded as D..

huce unuert3round ,re ser-:toir c,.

The a:·!10ill:t. o.C· stored \'later depends on the. thic}:ness 2Jld extent of
the saturated ;-.1D.;t.p.r5..al and on its poros:Lty~ So;n6 of the water is held
bJt f:lolcc-ular attr'action and so ma:r be considered as permanentl~/ stored.
It "rill not drain ~ut, and it is not included in conputins the coefficient
of storase, l','112,ch is a measure of the amount of storcd<liater that,
theoreticall~:, can be ·P8coverecl b:r pwnpinc: i'rOr1 'dells,) 7rom the Aquifer
perfornancc tests it was concluded that 15 percent is a reasonable figure
for the coelficient of storaGe of the entire thickness of saturated
materials in this o.rea~

The &"'ter<:Lce t.i1ic·1.::ncss Oi.""' 112.ter-bearin[j ae.te:"-j.2,1 penetrated by the
test holes 1.3 2h,,()) feet ~ On the basis of the forego:Lns assumptions,
the a.r1ounl~ o~'~ro~J.nd 1'iGter storec.:. per acre equals 21+,05 =: 0 .. 15, or '3",7
acre·-fcct ~ Q..0cl the tot.2.1 stored jJ1 the ;; ~.;C souc;:e eiles of ter!"ace
dt:'l"""O~I" G :1 S "1"'0""" C~v'\ v""';~'ln ~ '---'rl"-l'oot (,,~ ~-01'-'''' -+ \.-,<)1'1 2-70 ':,.j l'l'J' on ...... ') 11 or'"''-'1' .....~" -' u.~ ......... '.-> , ....'....; '_'-' ~ J -', J.' '.;;> u':'Lq..;.~ 'j_ .. ()i........_' J.>':>"

?he EL,101111'C 3~Ore(t pel' acre uiffers ereat lj-- 'frou J_ocality to locality
oec:.<J.sc oi' llj,.:tcrenr.>3s i.E tne tldc]:nos~ of the "rater-bearine material ..
For eza:.lp10, '::'hc aver2.~'e T~hic::ncss of the lrater-bearinc material in
." "() ~' ,., '1' ' "1,' f' . th 'd + ' t' ,... , ..!- / .,' ~, H·' .... ' ;,. .. , ~s ~J .. ..) Be L anu - E! Croun lfawcr J,n S orace lS
cst~_w.ted to ':;0 7,,27 ac_re·-feeu pOl" ,::cre"

Under 2.stll.-:l ;~01'l6ic.~,-0l1S tJhe· quo.;1tit~- 0'1' i-ratcr stored in the
~,CYT'D..ce depos::..ts 1,,-2-1~ ';::L'~' iJ:i..tb the fluctuations 01' the Hater table.
rot ,:~ll the stor;'L, ·'.;e-"(ei.' can be rcco~·,-ere(;. h7 D1.l.r,lpj31G .Z'ro:il Hells, but
"\1° 1 !'1''''','''' !'1"~0'1'''- O· 1-"'~'-'" ~ ,,~ ..... ''"' ~.' ·'··I~';" ,1":.J- ' 11l.,l,., ...,c.... :...:y c;,... ~ • .:.~L. ....... i..<vl ct..OJ.I::c. _I_n l. 1(' l,erracc....:.epos_:..vs., especla_-y
:U'l the ];lore i'[r:orcl~ lecalities, ,:18ans tRat purnpinc coulc.: be continued
throuc;:- periodS o.f p!'otractcd cirou:=;ht.. Here as elselt{here, how-eyer,
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~,Ihen Q ..mIl is puupecL the h:,:dl""'21Jl~~c head in the ',Iell 1.s 101'mred, 0

h::rdraulic cr2.ciicnt is set "::9 L)~/jar(~ the viGIl I'ron .:111 sides, tlncl \'iatcr
~lm'Js into the 1,'011.. tJ~hc ';,'ra::·cr l:.2hle aroliJ.'1u the ',fell aGS'---1..lV;18S 2. shape
somelJhat li1-:c un irl"';el~t0i..~~ CO~lC, 'JI:~~ch is cnlle(~ the cone of cl r2prcssionv

As p.:cn.p:'dlL: coni.,:i.:::ucg, ':':':':'8 cone of depl'8Ssiol1 e.:;-:pands and l.rD-tor
fror;~ procrcGG2.voly Cl'e<J.tc.:..' :.:,~.;JtCl.~CC$ ?8rcolates tOl:ard ':Jhe t-lell" If
no ;..'cchD.r·[~8 GC~u"':."s, the CO:ll8 'Jill continue to e;:.pand, at 2. decre2.sinc;
rate, until the L~LL:Lts of L:c i"Oj::'liltion are roached, or until -che \'!o.J~Ci"

level :Ln 'the ';'-;o~.J__ 2.YJP::,"o2,chcs 't,hc cott01:1 0= thG ..Cormation" I~echarse to
the fOr8.D.tion Ga:r halt the de\tGlopi;~ent of the cone of depression" J-J..

the rat8 01 U~Bchar,:c is less tho.i1 the capE.cit:)" oi' the aquii'cr and if a
l.JOIJ. in pu;;:pcu continu.ol:s.l.] 2'-':, a consta."'1t :rate J -c,he cone 01.' depression
around the 1:811 Hill reach 2. state oi' d~:-l1a1:lic eqlJ.ilibri"lrr.~(" r1'he cone
then iJilJ_ e:·:po.n.d (turine Ql'Y periods 2nd shrin>: Qv.r:'nc peri ods oi' 1"e chc::.Y'Ce

'i1ho SLDTJ2 o.n8. size of t;~8 cone 0_ depr0GS~_o:1 o.roL'.nc. ~ holl beine
pumped depends on t!lC rate <;:nd duration 05: ptu.tpin;3, the h;ydraulic
proporties of the aqu~L~'er', the C':;~8nt 01 the aquifer, ai.-;'U t~L ClT:l0unt
of reeho.rce c' r'::'tlc Im,;erinc o:!:.~ the 1;l2.ter Jc;aLJle 2.t an;:T po::"nt liithin the
cone of de!)l"'08slo~1 is ~:~_r'3ct12; ;Jr'opol'tional to the rate 0:"" P'J1~1pj,.nc ..

~'hat j_s, 0';.,)::::-:" cC;~~1~~~;_"::'':''L~5 boin;::; '~;le 32.:i~lC, t~o cl::."a','iG.o';iD at 0.. ce::....tain
distance :C'r·oI::' 2. '.Tell iJcin[ p~lmpG(:, nt 200 callons per l:linl:te 1;i11 08
tuice "(,;'10 dl'[!.\,c.;.lm·rn cnU8C~. o~/ a pW:lpinC :i.~atc oi' 108 C~lJ on8 per ;~inute c'

S:2_1'.iilal~1;;", the druw.:oifn .::.t 2Xl:- point l,'iithin the cone of depress:_on
lr1.1J. incrcD.sc Wi'l~;i :.'.\'.:"cher DumDin" unt:~l 0. condition of 8ouilibr2Jlr.1

.:. ~ U J.

is l'8<::choG <>

r_
1hc ::(2 f.:':Lcient of trD.ns:::issi.bilit:/ 50~JelTlS the depth of the cor.c

oi' de P1'83G.l..Orl i.n rolation to tho diw·,'.eter of the base of: the cone.. If
the coc.::'':=·ic:~ent. iD lo;,r the h:rdraulic [;ro.dient i',riJJ be relativel:r steep
and 'the cone \',;i11 be d8ep but not broado If the coefficient is high
tr.e cone ,;ill be bcoQQ but shallow (pI, 8)0

'The coe1"ti~ie:Gt oi:' storD.ge is related to the volur.18 of vlater
lrithdrm-m fro!.: the cone 01' d.epression,~ 'l'l:eoreticall:i', the volume of
deHatered ::lat.crial. ,..it-hin the cone of depression multiplied by the
coei'flcient 0;' [;.luoraCe S110lUd equal the total volume of Hater ptllllped"
In rmtnrc, hCVle'!Cr, the IIat,er drai.ns slowly fra~ the de1'ratei'ed part of
the aquifer, and '~ho \. oluI1e of the cone of depression durinc the earl~;~

stases 0-,--"' j_t8 (~eYclor)j-;lent. must e::ceed the theoretical voluJl1e in order
to yield tho :-,rn~3r ~):'':':lpod. As pur:J.pinC contin~les, the draining is
n:Ol"G o.nd morc' cc;~:plet.o, 2.l:c t,'he actu&l 'irolun8 of the cone of de
press:~c\l"l Clpproe..ct.es nore sioBel:, the theoretical volume ~

To illustrate -~hc 8:c~)anGion oi' t.he cone of depression, drat"/-
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,~m'J:'l. CU1"l/:.; G hD,-'.-Q i.-;oscn prepC:..l"cc1 accordin~ <J) v he:: 'i'he is nonocn.1:: J, ibrj_",);~~
·:'o·"rT']a (;'el"I7''''ll(~;,') Pl",. I c;·"lr-·,~.c·;'l;· ·1-"""0 e~rl"",·cor>';"'i'7>(··~ ("''''''··'-IC;'--·'\'-'l <"t-... J.._.u _ "~.L.J\.._, _~ ,~"{-..,,, ! ~_ '_ ".A-~ ..-. L'~lv .. '__-',..." .... 0 ..... .<. <.c .• L<..' ,v h ,.'-'

\-al'ious d~, :--'v~nC~'3 J..:rO~1 tlle Pl:.r:::.pCC. i,.J\;11 ;~'Ol- P0:::··:;_O~--:;.::, 01.' 1, J.e ~ 3D;; :'_,le'.
300 ci2.~.'-,s ~-,'j. '7) -, In the cOr;Tu'G':,tiOl;',s :~t j s ass1.;~~.;..-< I,hat -:-!lc aqJ.lJ'or
is of infjn:LGc c:;-,:tc'TL, t.hat t.he coci'i':Lcienc. ~>. t::':T.nsr::-LsS.-':.b~l.i0J· i r

.,

20;.'COO '[allons pC;.i." do..y per :'oot, Ghat tho coo.ff:! c<;~.i1· 0.::' stor2.':e j_;:;,

10 )crcent, and thcl..t the pl.:Jnpcd 11011 cl:;,scharco,:', 100 r£lJlo::~.; pOI': '·_nu.te
cont..im'o-;..mly" 'the flGure o:f.' 10 perc:~:rlt is 'J..:::seG. 1'0:;''' t,he c,:'j,J.':l'icJ.ent of
st02<l[;G bcc,-~use it, represents the coefficient of GLor0'0o :in ';:11':: upper
part of the ter~"'[1,cc c:sposits--\J:_(,hin the ~lorm,c..l T[,;r1G8 0:" [::;:-'2,1,[60"1:(15 ij"J

t~~lO roc1':3 s:J.rrounu:i.llC Pu.:t2pcd 1,-ells,

?aek L'ol'no.tions arc not oj: in:'in.::..te extent.. 11'hoy 2,,11 terJJinate
someldK,To, that io" thcJ~ have boundaries~ I~~ the cone of deprossion
around 0. pwnped. l!ell expands unt 1.1 ~L t Deets a formation boc;.ndar:/', its
fur7~her development "epends on Lhe nature of the boundarc' and~he
possibi2,ities for reG~(}arge 'I If the boundary is at a stream or lQte
1'10m 'dlL1. ch l,',"<:.1.ter Lla~r ent'8l' the forr,1ation, an essentially stable h;;,r
d"aulic ,,':radiont "Iill develop be~",'1Bon the source of recharce ond the
punped well, and rr:uch of the ,,ratei' sUT'pLied to the \Jell Hill COle,e from
tho source of recharce" If the srJ.pply for recharge is aT;:ple, the cone
of depression Hi,ll then s~tabilize, and eJpansion of It '1i;~1 stop. H,
on the other hand, the boundar:/" is the ed,,3c of the formation o:c is an
:LllpermeQbl~.~ fault pla.n., no v;-ater l·dll be a~.,'ail[Lble for rechareins the
aqu" ',"'er~ K'cpansion of the cone of depression will be stopped 2.t such
a bOlmdary because there is no rOOtl for i'L, but in other directions the
expansion >/ill be accel(·.~rated baca\lse r.~ore l1nter I1ust cone fro::l those
directions if the dj_scl1arr~c rate is Lo be naintained~ At tho S21;le tin~e,

the drm'ldm-ffi ra;L.,e =~l-l tnG 1J011 beinz~ pvr::pcd l,\rill be <:lccelero;t,cd ..

So far Q,S is .:n01;n, the onl~~·" oounda:."i,]~ affectinc [l cone 0':: de
pression in the terrace (e:)osits are the el~LQs of tho cicposits ,:md the
strea:--ns that Lcarl:·" 0:' ::Hl·:.:::_rcl:r cut throuch therJ~ In :',10St of the area the
conc of depressior: o~' the <J.~:Gracc ,-iell is not J.:'l:el;y" to e.:'~pand to any of
the 1:no:m bounda~"'~Los.,

Dccal~se ':~he coci'ficicn::'u of trans::lis32-oilit:l and storage of the
terrace depo::LU:,::; differ groat1;y from place to pl<ice in the area con
sidered in thi..::; rcpo;-t", <J.n D:\/erc:~~e c..ra"\-ldm."rn C':.~:r-Ie that 'V."Ould be
generalJ.y useful i2i :Jlo..unine de\,-elcprJ.cnt of D. l,IGll :ii.alel cannot be
prepared.. If 1arsc quuntit."l.83 of l'l<ltC:C' arc sought, adequate prelimi
nary test dl~illiE[; and test pumpinG afford the best l~lcans of ee'tt:Lnc
tho" facts on ~c,Thj_ch to 1JaSG spec:"i'icatio113 for .,,rolls, 1,':011 spnci<1g,
pW"Jps, and pouer.

'1'0 il1ustrato the div'crsit~1 that ma:? be encountered, t\10 cur-V'cs
have been prepared accordinG to the 'l'he:i s noncr':uilibrilLil formula
(Henzel, 1%2, pp, E:7-E9) , both sho,Ii,ng tho expected dravrdo,m at the
end of 100 da;ys of con-;:;inuou3 pu:nplng at a rate of 100 gallons a
rn~nute (pl 8) '1' For one of t('~e CU1-"'VGS it is assumed that the coefficient
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Plate 7.--Theoretical dra,romm of the Hater level in an infinite aquifer, computed from
the Theis nonequilibrium formula, after periods of 1, 10, 30, 100, and 300 days.



Plale 8

6543:1

-
1~ 60 0 V

/'
~

/
I

I ,(
!

2 -{

1/ I

I

!
i
I

- I3

/ I,
i

4 -
,,,
I
I

I

~

i
6 - _._-- ..•..

Q,IOOgpm I • 100 doy.

T· 6,OOOgpd/ft.

S' 0.04 (COOPER WELLl7

- - - - - - - - - .- - - - - - - - - -
T' 75,800gpd/ft.

S' 0.116 I KENNEDY WELL>

I\\

I

I
I

9 I
7

z
~
o
o
~
<[

cz:
o

....
LU
LU...
Z

DISTANCE FROM PUMPED WELL IN THOUSANDS OF FEET

Plate 8.--Theoretical draHdowns of the "ater level in an infinite aquifer, camput",d ac
cording to the Theis nonequilibrium fcmula. The Cooper well represents the
poorest conditions, and. the Kennedy we:~l the best conditions, revealed by the
aquifer-performance tests described in this report.

66



of transnissibility is 6,000 callons a day per foot and th&coefficient
of storage is 0.04. These are approximately the coefficients at the
V. I. Cooper well (20N9W-5-6), which, of the tests, indicated the 10>ffist
coefficients. For the other curve, the assunwd coefficients of trans
missibility and storage are 75,800 gallons per day per foot and 0.116,
respectively. These are aj1;;coxinately the coefficients determined in
the test at the J. J. Kennedy well (2lHlO\ci-16-l), "hich yielded the
r.lOst favorable results of all the tests made. The first curve sho'fis
a deep cone of depression >,ieh a small radim; the second curve shows
a shallow cone Hith a large radius.

Estimate of Safe Yield

In 1949 the Oklahoma State Legislatura passed the Oklahoma Ground
!dater Law (House Bill 467, 1949). In ~ection 7 of this law, the safe
annual yield of a ground-water basin is deflIleQ as the average annual
recharge of the basin. In a ne,'l1y develope,;' basin there is usually a
large amount of stored water that can b,; cfithdrawn. The safe yield can
be exceeded for a time without apparent i1! effect, but tnere is a
limit to the amount of this stored wate.r that Gan be >lithdrawn H.ithout
adversely affecting water levels in the bas '... 0 As this limit is ap
proached, the rate at .,hich withdrawals ,,'an be made becomes the amOllllt
of averaGe recharGe that can be intercepteu by pLli'ping. Because, under
natural conditions. and over a long period, the recharGe equals the
natural discharge, the safe yield is the amount of natural discharge
that can be salvaged.

An analysis of short-term records of fluctus,tions of the ground
water level suggests that in the area of this report the recharge amounts
to about 14.45 percent of the alIDual precipitacion (see s.ection on re
charge of ground water). Continued study is nee dee. of the, complex
relationships of precipitation, recharGe, and discharge as evidenced
over several years, however, before this or any other figure can be
,,,,,11 founded. .

The average annual precipitation for t'", area, based on the
averages at three stations reported b:/ the Heather Bureau, is about
28.75 inches. If 14.45 percent fairly repreGents the fraction of
this annual precipitation the.';, becomes ground vfater (peep, 28), the
average annual recharge is abocrL 220 acre-feet pc'r square mJ..Le. This
B.'11ounts to 137 gallons per min;r~e per "quare mile, >,hich should also
be the amount lost frOJ'l the groul1cl-vmter reservoil"by natural dis
charge. vlhere water is put on the land for irr'.!,ation, a part seeps
into the ground to become ground !'later again and is available for re
use.

Lceses of groul1d water arc due to transpiration, evaporation,
effluent seepage, and underflow. The average amount lost thrqugh
transpiration is probably small per unit area because in general the
water table is 15 feet or more below the land surface--out of reach
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of nos' pJ.(L'1ts---and t';-K: loc.a.~l-:_t'·'.e3 l;;,h~'rcin plants are be1i.<~vc JO taLe
"late .L'ro:-.1 t ..18 zone of S3.-C'L:':::...l:,lon .en p:c(:?sert onl:'l :::-t. sr:Ell I-act l.()D of the
tota a:ea tnv8S'C :.£at.:::(L Thc; 3Iaoans lost t:~rC:LJ.. r:..,h cvapoI'at, (In :~.lso lS

1 , ~ 1 'b l' ('0-"" c:" ,,--.·1- -", _.~ ,'v --:,' c- r'-- ·"-.'r--,.) rfl'1~, 1 -~.- .~_,v " V'vQ L> I e s:J.a_-,- \ :,,,,,',_, ,..>c.·Jv,,,-Oll OL] l __ I~ •.l .;l~'.J,': ;'}';," .LIly 00._" >:> L.'

eEl' .uent SCG1Xl.(;8 c:.:.n-:l u:n:~c 'fIG exe nOlj Ln.. oL'n (lCCt.~·[d~.::ly} ~"/ auld
b re"-,,ovorcd in :JC1rt; 'c,Y ~)t:::;:t. 0~cd..ll~r lGl.c,e.d 'j-'-3L,.•, that II0U. '~. in:l"~I'(>:~pt

the uutf:.r be,rore .,t vO', ld :n:;acn l',he 1;}3.C83 of ::l.t:-lra._ c:..::5cha,rt,

~rom the above _.t _;:~ e.l(-;a.r {:.. ,lat. tnc natural dis ha c;e C\l(;:Y~. VBt

be accura:ely est':jj::atcd, an the fi£1J,re of .137 88.11on ~)er :minu'to par
square m" '_8 is onl~T i1 tentative es't1.rn,atc o,i.' th I'e(;ha.r,.~e ~ HUl"r v,;r,
t',_s es,~,imate is co~,~->;;Jr'\!ative a,,~'lc: tl,jS';: of ~,)he disc ::'G;~ 1.S bellcved to
be so.lvaGoa:Jle; he :i '1.-.37 621. ons PE~}'> il1:lIlLli:,O pe:c squ2re ,;~le appear,s
to be a reasonable 8st.llnate __ 0' the s,j,f ;ri.e ld of the -'L,e,rra,(',:','J de·~osJ.ts"

The S~_~f8 yield of -Lhe aqu"",fol" ,;_~: nCl!, to be conft-;:;;ecl i·t ' , the mccc:LllUTIl
yield cf indi.vidL'L':'.l HellB Q Th-:-: ;'V1... .lC1 of ",.Ie 11,:-, is fjo-vG:1.'-'nc>:':. ~)y the abiliLy
of the aq~life.r t· 1Jransr:ljt t.o C>iG '~,"cl'J.u vlLa;b:,nre:c 1'J8.. :-:,eJ ':11re:.-' lS:in ito
Hot until the water starne: in the ,J.qui:re.r has 'been dopLated beyond the
limits of pre.ct j_ca.l re cov(' ry C2.:n the ,:,afe ~riC' 1~~; of t.h:_' uquifer ,:U.mj.t
the yield of a ,,:('~ll, e.nd the.n Gnl~r 2.ppr~),:'::im(:.tel/, In:~:'ivi(hlal. 'vJells can
be pumped at rat-us r:lan,y tJr.183 g]'::'~'tcr th<?U, the .::.:.vero.ge s,:;.fe :y~~'·~-l,d of the
aquifer as expreEiSt::d above in ca.~.. loni'.; per mirmto :.J2r uniT of arcdjl
s~unpl~y because t:,K aquil"er is c&_po.bJe o'~· ",~1"~ vering the lc{·.:iter in it
faster than it ffi.9,Y be rece bo.er.. fl'ho eA--tr:~ vlater comes either by
dr.:J.winc; recharee vi,-\ter from out ,~{inG par[,~; of ~-!he aquifer or-'''li' EliCh
recharge is beine f<..-:.'ll)' l;L-,ilized··· dr,:,Jdin.,:~ 11ator from storage" If
the dr,ift is on \'rat'c::-r- in storace ~ and is on;:, corrt-irnl-3d}. pl'acti -.,al
exhaustj.on of the EfHJe t'!?l-our.,.d 2eservolr will resul-;- 0

'tlr{la~ appJ.ies t:; on.e 1;:'_~1.1 alf5c B.pr1.:JJ;;s to a welJ fie.ld, pro/ided
that the field docs not -'mL"T,:LCE:: t,', ntl!'C (r,' f,.r or its oUtP~lt does
r-.ot eXC8'~'O 'the :')UJil o,r tb:: l to:: ::,:,1 C:~3.J.V,g. l'; u:'0.1 d:i.3c}... aY'£=~'3 :Sll'J t; '6

amonni of we:..ter pe-t:,u:r':J'~'cl La t.he -3.q'J:if8.r~ f om rlG·~',t,-i OD" Clearl "
then, l_t '1l'!ould be pcs~ .. j .. ~'.~l' t,L) G.(;;\·"(:,lop a lo.:rG:: s:.:,ppl~r of \.v8.,-31" b;'{
con3tructing 't181'~s 0:'"" J.f'Pl d:::,:,:.~ iCTI lXl ;~'!::C (If t.ll. 7110re fav.J,n:d:;le
localities .in the tc'",r', ,le ~J~'" 'JI~~le ~el~. f'ror:: Lh"!-s vJel1 fjeld
night ,'..;,xc;,;;ed b31 SB"l-I"rf-_l.! t.-::]ne,'3 i).18 1'0ch3.!"'[}3 :cc:'.·(:.:·ivCJ; in the i.L1:r:e~,la'·,e

vicinii~.y of tho f':~elcl.~ but pL'12":l,pinE; 2C'~Lld COl1i:~TL:,- indefinite.ly if C',j

cha.q:je received in 0. J.ar'ge surY")undin:.:; ar82. 'ould b,:~ c:hrorted to tho
fieldo

The terrace depo;~'iL o.L:lnr; t.he Ciri1G.rr'Cr:Q R:i"vc are .:!J(!on8 t.he best
aquifers in the 3t.2J,Le (\ In. 1930 the '~,ot.al pu.. ':paCG 0;':' groD_nd 1,mter trom
tIl.em was only a fn1cti~'.c. of 'ths..:.:r ,3afe JFls.L ;;,~1d consld.era.1Jl:; further
development is possible vrit.hout creat,ing ()'\jerdr":ft,, Yields 0,:' InJ:""v1.dual
vIGIls dit"'fOl" considerc1.b.1'/ f'rOTa place to ;c.la.coJOCau.s8 of vl:Lce d1_f,.·erences
in the lithology' and thic kn83s of tl!c s2vtUT"atec) 3ediments.. en the
average, wells can be e.:<pected t.o y.iel:i from 100 to 300 ,ga.llons per
minute, but locally t,'hey maJr yield more than 1,000 or less than 50
gallons per minute,
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An analysis of the probD.blc. Di::.QUnt of cround-'\i"ater rcchar06 in the
aroe.. SU:~=[';63tS thQt the sai'e ;:,deJ.rJ ma7 averace a.bout 137 ~:allons per
l:linuta per square mile. rrhi3 figure is str.ictJ.~~ preljjLinarx~ 11' all
the 'viater available under the cie::d.gnat5_on l1sc:fc :riel.d'it VIera to be used
:for j.~·'rig[Li:,lon and applied at a np,t consun'pt~Lve rate 01.' 2 acre-feet
per acre ~ a~oout a si:x.-Lh. of t-he entire area CQu.L:I, be 5_rri[atcL."

'j'hc auouxrc of cround Hater stored in the ter:cL\.c.e deposit3 avcn.l..:~:eG

about j -7 acre- feet per acre.. Ii' half t.l1<':: vater ir~ storace can be
reco~..-Gred b;T punpinc, l'lithdra\'rals at the I'D-te 01' the safe annual :-/'Le1d
r12.Y cantinDc for a period of 5 years, even if no ~:echarge occurs 6

I,Chc siL''Ydficance cf this slate::iGnt i::: that tho amount of vlater in
storace is orton;); to outlast roost drouGhts ~ 'fhe ar.lourlt in storage
d.:;,.-?fcrs cres,tly l'I'O;,~ piaco to place, oi' C01.1r~,;e;J and in 30me localities
cioi~btless is insuLi':i.cient for <l protracted droucht,; in most p13ces~

ilO'.I8ver, the stored Hater .-tEl believed to be B.ciequatE to 8ustb.in a rate
of p1JJnpin~; greater thaD the estimated safe yj_eld for considerable
period.s \'d~hollt excessi\'c lol'lering oJ' V,'e;[,or levels or decline in yields~

The ~';round water ~~n t:'J8 t~r-ra(;e deposits L'; v,ery hard;> but othe:c
;,.'ise it, Generally is en' good quality and is sati~~-'actory lor many
difj:'Dl'C~nt uses~
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Table 7.--Records of wells, test holes, and shot holes in parts of Alfalfa, Garfielcl, Kingfish~r, and Major Counties, Okla. 
\iell no: ..,ll-np$er:l.ng a;y~~tem described on P•. b and 7. l'lllpl c, crlizlclorl Ct, calltritll&all J1 Jet I N, 11-1 s, ncticiDJ 

:, ~~U;l~~/U.~~sJ!h:~~~~"j;!'" 5' "-ra. TB, t::!:j E, elAct.riaJ G, paolilwJ H, blndJ Po JII'OPUIIJ . 
Typal D<i, drilledJ Dn, drivenJ B, boNdJ Dg, .dug. s, ete•J W, v1Dd. 
T;ype of casing• B, brick! c, concreteJ a ·r, galvanized ironJ Uae ot vatera D, dCIIIIIIItiaJ I, in'i&&t.iCIIIJ Ill, :lllduetri&l.J N, n-1 

I, ironJ R, rock; s, steelJ T, tUe. o,. obeenat.iODJ P, pablia IU~J S, atock. 

[_I_J -0·-
Tol7N,, Ro7W• 

l7N7W-12-l :.. SE~Ek 

12-2 :,. sE~sw; 

12-J * NE*SW~ 

""' l2-•; ~ ~sw~ 

l8~'7W- l-l * NW/;NE* 

l-2 * SE~E* 

l-J ** N* cor. 

l-4 *" S* cor. 

l-5 *" SE COr• 

S-1 ** NE cor. 

S-2 * s~ 
10-l NE~SEk 

10-2 NE~E* 

10-3 sw~w~ 

12-l ** NW cor. 

12-2 ** W cor. 

12-J ** * cor. 

!

Kingfisher Water Co. 

Kingfisher Water Co. 

Kingfisher Water Co. 

Kingfisher Water Co. 

Irl landaker 

F. w. Muir 

City of Hennessey 

City of Hennessey 

Cit! of Hennessey 

w. Stribe1 

U, s, Go S. 

Danny Stiger 

J, 'Goetzinger 

J. Goetzinger 

R. M. Deweese 

City of Hennessey 

City of Henneosey 

City of Hennessey 

12•4 ** · E cor. City of Henneseey 

lJ-l * ~cor. NE~ City of Henneoaey 

lJ-2 SE!. City of Henneoaey 

lJ-3 i;sE* pity of Hennessey 

lJ-4 * NWk , M. Patterson 

lJ-5 ** cor. ity ot Hennessey 

lJ-6 ** s* cor. 

lJ-7 ** Center 

City of Hennessey 

City of Hennessey 

lJ-8 ** .SW cor. ~ City or Hennessey 

lJ-9 *" SW~~ 
14-1 NWi;NE* 

14-2 ** NW cor. 

15-l NW*NW* 

15-2 * ~*NE~ 

17 ** ~E cor. 

·19 *"~k 

21 ~WkSE* 

23-l lE~Nt;i; 

23-2 lHI NE cor. 

=~~: ~::: 
24-J ** ~E cor. 

26 * NE~~ 

27 **~cor. 
2B * s~ 
29 ** SE,cor. 

35 lsw~w~ 
T.lSN., R.SI~.I 
lSNSW- l *" SE cor. 

.3 ** NE cor. 

4 ** SW cor. 

ll-l * SE~ 

ll-2 ** W cor. 

lJ n~NW~ 

TolSN., Ro9i/, 

l8N9W-12 ** !IE cor. 

T.l9N., Ro7W• 

l9N7W- 9 ~~ 

18 lW*NW* 

23 * wi;swk 

25 ·• !IE~ 

29 *''· SE cor. 

I 

City o£ Hennessey 

, H. Mosey 

ity of Hennessey 

• F, Winters 

, Rct.hmire 

, s, G. s. 

• s. o. s. 
, B, Stinson 

~ B. Bradbury 

Pity· of Henneoaey 

pity of Henneosey 

ake Iven 

ity or Henneesey 

• F. Romerman 

, s, G. s, 

, A, McKeever 

, S, G. s, 

.Bar.r 

L. s. G. s. 

~~• S, Go So 

[u, s. G. s. 
I 
~er Eatate 

~. s, G. S, 

Donald Perigo 

cr. s. c. s. 

Prancis Gorton 

ity of Hennessey 

ity of Hennessey 

U, S. G. S, 

I Principal water-bearing bed 
f----

1 Depth Diameter [ ~ j ~~cter 
T;ype (feet (inches) I casing! material 

Geologic 
1ource 

P...P Uaa j Dept.h below 
land of Date of I land aurtaoe 
~r wato measurement (feet) 

Dd 35 

Dd 33 

Dd Jl 

Dn 

Dd 45 

D<i 68 

Dd 46 

D<i 39 

Dd 55 

Dg 26 

Dd 60 

Dn 24 

Dd JO 

Dd 68 

Dg 28 

Dd 44 

D<i 37 

Dd 48 

Dd 

Dg 

Dg 

Dg 

Dg 

Dd 

53 

50 

59 

62 

45 

41 

Dd 65 

Dd 58 

Dd 58 

D<i 56 

Dd 42 

Dd 33 

Dg 29 

Dn 53 

Dd 

Dd 

D<i 

Dd 

Dd 

Dn 

Dd 

Dd 

50 

48 

57 

72 

JB ! 

45 

50 

56 

35 

J6 

60 

12 

12 

12 

4? 

6 

Dn 

Dd 

Dn 

48 4 

Dd 

Dd 

Dd 

Dd 

D<i 

Dd 

Dn 

Dd 

Dd 

D<i 

Dg 

De 

Dd 

Jl lt 

47 

43 J6 

55 

59 

43 

25 l! 

32 

37 

JJ 16 

24 

60 216 

50 120 

80 

G I 

G I 

I 
I 
I Sand, gravel 
I I Sand, sravel 

Sand, gravel 

Sand 

Sand 

Sand 

Sand 

Sand 

Clay 

Alluvium - p 

Alluvium 

Alluvium 

Alluvium 

Terrace depoeita W D, S 

Terrace deposita W D, S 
ancl red beda 

Terrace deposits 

Terrace deposita. 

Terrace deposita 

Terrace deposita N 

Sand, gravel Terrace dapoeito N 

7/Jl/50 

Sand, gr&V!Il Terrace daposits c, E D, S 

Shale 

Sand 

Sancl 

Sancl 

Sand 

Sancl 

Gravel 

Sancl 

Sand 

I 

Sand. 
Sand 

Sand 

Sand 

Sand 

Sand 

Sand, gravel 

I sand 

I-
I 

I_,= 
I 
Gravel 

Gravel 

Sand, gravel 

Sand, gravel 

i Sand, gr~vel 

IClay, ~and 
I -
!Gravel 
I 

. and, gravel 

hale, aand 

Gravel 

72 

Red beda 

Redbeds 

Alluvium 

Terrace deposita 

Terrace deposits 

Terrace dapooita 

Terrace dapoaita 

Terrace deposits 

Terrace deposita 

Terrace deposits 

Terrace deposits 

Terrace dapoaita 

Tarrace dapoiita 

Terrace c!Opooita 

c, H 0 

d; w s 
c, w s 

T, E P 

T, E P 

T, E P 

C, W D, S 

·Terrace dapooita C, E D 

Terrace deposita 

7/17/50 

7/17/50 

7/1.4/50 

1949 

1949 

7/17/50 

Alluvium C, W S 7/1.4/50 

Terrace deposita J, E D, S aNsa 

Terrace daposi to 

Terrace dapotita N 

Terrace depotite N 

Rodbede c, w ~ 

Terrace deposita I -· 
Terrace deposita I \i ~. S 

:::::~::::: :l:'~_ p, s 

Terrace deposito Po S 

Terrace deposits N I 0 

Ternce depoeite . c,. E -

Terrace depolite · -- ~
Alluvium . cr I G . I 

:rerrace depooita 1-
Terrace depooita 

Ternce daposita 

Terraca deposita 

Terrace deposits 

i --

1= 
Terrace depoeita ·111 I 0 

:::: ~ ~ II'I-

:-.: :.~ i:oP 
Terrace depoaita 

1

. 

7/17/50 

8/10/45 

S/3/50 

8/9/45 

21.22 

26.08 

21.56 

25 

29 

26 

23·34 

18.61 

Jlo7l 

16.5 

26.8' 

JOo74 

15.6 

18.0 

18.5 

.89 

41-

16.8 

Altituda above moan 
oea level (teet) 

Lr.nd Water · Red becl 
ourtace wurtace ourtaco 

llSO 

ll07oJ 

W6o5 

1097 ·4 1084 ·15 

W4 

l06S,J 

1081.5 

llJ7o5 lll9o0 l082o5 

l097ol l075o88 

ll0lo3 1075 •22 

llllo9 

ll0lo9 

lll6.6 

1117·5 

illJ,O 

lll7 

lll4 

1097·3 

lll8o4 

'lll7o0 

lll7.0 

ll16.o 

1098.0 

lOSS 

lOSS 

1097·4 1065.69 

l100o7 

ll03o9 

lOSl,l 

1100.7 

1124·5 

1078.1 

1039·7 

1078.6 

1204·7 

ll50.o 

1084.20 

1077·1 

l050o36 

1062·5 

11025.6 

I""'"' I 
tm6.3 
i -
!-

1089.51 

1

1060.1. 

1-
ll85o97 

106?.9. 

1964·9 

1968.6 

1066.5 

l056.J 

1053·4 

1059.0 

1059.0 

1060.0 

1065.0 

1052·7 

1053·9 

1062.7 

1068.5 

1036.1 

995·7 

1091.9 

1104·4 

1079.7 

1049.6 

1076.0 



Tobie "-:~Re<;o rds of wells, test holes, and shot holes in ports of Alfal fa, Garfield, Kingfisher, and Major .Counties, Oklo. 
~ll DOl ~ll-1lWibenq a,..taa .S.eC"'"ihid Oil P• . 6 and 7• 1\apl C, CT~l'J ct1 c.Dt.rit'qalJ J, jet) to", DeatJ S, INctiGDJ 

T, turbinl. :. ~io!. ~~~~h:;.~~a;:- .5· 
1'71»: Dd, clrllhdJ Da, driftllJ B, bontdJ De, da.g. 
rn. ot cu1nc1 B, br!dcJ c, coac:r.ter c I, pl.TW.S.d irobJ 

.----~----~!-~·- rockJ s , at.MlJ T, t1le. 

Power: B, but.,.J E, d•ct.rlcJ C, paolJMJ H, IIMdJ P, ~~ 
s, at..•J w, wind.. 

liM ot vat.r1 D, d.CDt•t.lCJ I , J.ni&lr.t.i anJ Ia, J.Ddutri&l.J H, n<D~J 
------,--,--T'o''--="-""~--'-t1'-'ccJ P, pUl.ic au.~ s, ~k • 

I 
I 
I 

WeU no. Location 

19N7W-J~l • sst 

30...2 .- sw!s~ 

)1-1 . .... ~ 

31-2 ** t.'W cor. 

36-1 * SE~Wl 
36-2 * s~~ 

T. l9No1 R. SW, 

19NSW- J-1 HE;mt 

4 ** SW cor. 

5 * NWt 

8 ** t.'E cor. 

10-1 * SB cor~ 

10-2 ** ~iE cor. 

12 ** N£ cor. 

14-1** .,., .... 

14-2 ** SW cor. 

11 ** s;tstt 
20 * IN cor. 

24 ** NE cor. 

I 
31 .. ,);\. ''"' 

33 .. :,. oor. 

34 • i.,I!Nw. 
i . 
jT.19N., R.9W. • 

; 19N9W- 4 hm cor. 

I ' · ;NE cor. 

OWnor or tenant 

!lorman Boettler 

Darrol Goe 

Co R. "Throclaoort.c:n 

Uo So Co So 

John lllad1k 

Uo So Go So 

u. s. c. s. 

Cecil Botta 

Uo So Go So 

u.s. c. s. 
Dunbar High School 

u.s. c. s. 
Uo S o G. So 

Uo So Go So 

Uo So Go So 

u. s. c. s. 

I Eo Fo Se"ard 

j Uo So Go So 

i Lo c·. Wateon 

~u. s. c.s· •. 

I u. s. G. s . 

i u. s. c. s. 
; Harold Collier 

r 
I 
t City or Fldd 
I 

City of Enid 

iNE cor. : City or f.hld 

I ' 
)t!E cor~ NW~ ~ City of !hid 

:~ cor. 

:NB cor. 

lD-1 * ~~~

~2 .. ;rd<IIEI: 

City of Enid 

City or Bhld 

' Ro Y. Sturgeon 

' Uo So Go So 

lD-J ~ cor. _ I Cit;r ot &ud 

11 * ~;ol IG W St j -. ! • • uraeon 

14 ** ~UH cor. NEt u. s. c. S. 

15-l * ;Sitl,:szt 

1~2 :s~~sE],: 

15-3 _,.,.~ 

22 H llE C?i'o 

--;' 24-1 llEi;JIE~ 

24.:2 ** Nlt:NE~ 

· City or Okeene 

. City ot Okeene 

City of Okeene 

Uo So Go So 

U. S o G. S . 

U~ s. G. S o 

Uo So Go So 

:n ·rm cor • : Ci~y or Enid 

T. :ZOX., R.SW. 

20t.'SW- 6 ** :uw cor. 

... !llmt 
17 **~cor. 

18 ** ~IW cor. 

19 ** SE cor. 

23 * ;s~,~ 
26. ** ~W cor. : :r. :::: 

I 
T.20N., R.9W. I 
~2-lMINwc.or. 

·2-2 ** r cor.- sw( 

2-3 ** ~E cor . 

3-1• Jsw'~ 

3-2 ~ eoro 

4-i ** jNE cor. 

~ U. S. Go S . 

:U. s. G. S • 

f u. s. c. s. 
; u. s. c. s. 

. u. s. c. s. 

' H&r'17 0\riatma.e 

u. s. c. s. 

u. s. c. s. 
u. s. c. s. 

City or Enid 

City or Enid 

U. So Go So 

Raymond Suit . 

City o! Enid 

George SUit 

.. ,. -~~::-~:e.--boar"'- bod I ';!!•~.~•~"' ~ 
Type Cha:ract.er 1 - - · ·- - J'wqp ~ee J Dapt.h below r-· 
of ' of r.eolol'!ic and of Date ot 1 land aurtaee Land Water ~d btlcl I 

Cuing ' material aource power ter a.aaUl"tllllent I (!eet) aurface aurtaee Rrface 

: ' 

~,. : ~~~J~.!:) 
I Dn i 81 

i Od I 1s 
Dd ; 68 

Dd ! 84 
I 

=j: 
Dd i 48 

Od 1 95 

Od 1128 

:1: 
Od 95 :I :: 
Od 22 

Od 1 65 

:I:: I' 

: I :~ ! 

Od 

Od 

Od 

Dn 

Od 

Od 

Od 

Od 

Od 

Od 

74 

53 

47 ! 

54 

42 

38 ! 
1,4. 5 

48 

)2 

49 

Del ~ ~Z._;· 

Od )6 

Od 35 

Od "' 
.Del 4'3 

Dg 45 

Od 50 

Od so 
Od .,. 

1S 

lld 4l 

Od 43 

Od 29 

Od 48 

Od 95 

Od i 87 

Od " 22 

Od 87 

Del i 104 

Dd 43 

Od 64 

Od 95 

Dd 140 I 

Od 2)0 

Od 49 

:1' ~: 
Dg 60 

16 

4 ; 

I 
6 ! 

i ·~ 
~I 
4 I 

1t ! 

J 
i 

:. I 
I 

16 i s 

4 , I 

15 

~ Sand 

i 
!cravel 

jCravel 

)sand 
I 

I 
isand 

lcraYol 

1

Grm1 

. Sand, gravel 

Sand, gravel 

Sand 

·j::~ 
Gravel 

I 
jsand 

\Sand, gravel 

!sand, gravel 

:sand, gravel 

!Sand, gravel 

"i ..... 
i 
!sand 

:cravel 

12 ·cravel 

18 

18 :Gravel 

Gravel 

l l: ·sand 

·sand 

Sand 

:sand 

_Sand, clay 

Sand 

G I :shale 

!sand 

- · !sand, eha1e 

I 
1 ravel 

and, . gavel 

73 

Terrace deposits c , W , S 

Te rrace depoaih T, G 

Terrace depoait& J , E 

Terrace depoaita 

Terrace clepoaih C, W 

Terrace depoaih C, W 

Terrace depoaits N 

Terrace deposita 

Terrace clepoeih 

Terrace depoaite c, W , S 

Terrace depoeit.s 

Terrace depoeits 

Terrace dopodte C, E 

Terrace depoaita 

Terrace deposits 

Terrace depoeite N 

Terrace dopoait.e 

Terrace deposita 

Terra~ deposita C, E 

Tnrace depodta N 

Terra~ depoe i ts T, 8 , ~ 

Terrace deposita 

Terrace depoeita 

Terrace depoei~ ' 

Terrace depoaits C, E 

Terrace deposits 

Terrace deposit.~ 

Terrace depoaits 

A11uviWII 

A11uviWII 

Terrace depoaita 

Terra~ depoaite 

Terrace depoeits 

Terrace depoeib 

Tarra.c::e dopo3ita 

Terrace dapoeite 

Tarre.ce depolite 

Terrace deposita 

l Terra~ deposita 

:Terrace deposits 

: 'Ferrace deposita 

1 Terrace depoaita 

i:== :::::: I= 

i 
0 

j TerN.ce depoe ita _ 

irerr.ace deposita ! 
I Terrace depoe ita = [ 
' I !Terrace depoeita _ I _ 
lre rrace deposita 

.J , E 0 !Red bode 
I 
!Terrace depoaita 

jterrace deposi ta 

irerrace depoeita 

i !Red bede 

Hod bede 

,~ 

1-
Terrace deposita N 

Terrace deposita - D 

Terrace jiepo.ita 

8/3/50 

7/14/50 

7/9/45 

8/9/45 

7/lO/SC 

7/14/50 

7/28/50 

?Is/so 
4/l4/51 

7/6/50 

ll/l2/49 

1/30/50 

42.19 

:J0. 47 

17·7 

. 29. 0 

42-5 

19.6 

29.0 

21.4 

10.9 

17o54 

./""· 
·~ 
(_!~~'?) 

U.o 
14. 0 

4 .0 

15.0 

16.69 

16.38 

16. 0 

1). 0 

25 -4 

16. 8 

2(),8 

)6.0 

uo8.3 
1218.0 

1198. 5 

1181.-9 

1186.7 

l219o8 ll90o8 

lll5.3 

1098. 0 

)207.6 llB6.2 1112. 6 

l225 o7 l212o4 J.210e7 

119.).0 1170. 74 1098.0 

l20lu.3 1171. 0 1089.3 

1190.1 U ?:J. 6 lll2. 1 

1188.2 1177.3 1098.2 

ll?O.) 1152· 76 

1170-i ' 1098 • .) 

ll51.5 uoo.s 
1158.5 nn.5 

~~~·i} 1151.1. 1124.1 

~P-~~;.~ \.W2~·~J 1122.1 

'-~~~~-~) . iJ.l4.2 1081.7 

llfo9···- ll)) , U . _./ 

1150.5 ll34.12 lll5. 5 

1156.2 1140.2 U2lo2 

... U:~> 1m .4··· 1067.8 

ll62o9 ll52o) --=---
1:164-4 1126.4 

( -~~2~~ ,· ~~~~\ 

1260.9 1237·3 1212· 9 

1274..8 1252·5 

1258.7 

1256.5 

12)), ) 

123M 

1178.0 

1220.7 

wo. s 



Table I--Records of wells, test holes, and shot holes m ports of.Aifolfa, Garfield, Kingfisher, and Major Countie-s, Oklo. 
W.ll no1 ..ell-numbering .,..t-. d.l•cribad ~ P• 6 and 7 • 

* Chemical Analys.is shO'>·m. i!1 Tab~e .. 5 • 
** Well -lop llited 1.11 appendix B. . 

Type; Dd, dril.lcrdJ On, 4rivenJ B, bondJ Dg, du.B• 

Puap1 C, cylinOerJ Cf, c.ntr1!'Ugal; J 1 Jet.J ~. ncn.J 5 1 au.cUonJ 
T, t\lrtli.Deo 

Ponr; 3 1 butana r E, eleetricJ G, guollneJ H, band; P, Jll'O'P&DI'J 
51 ate•J W, vindo . 

U.. of water1 D, da:DuticJ I, irrigatim} In, 1llduatrlal; ::, noneJ 
01 obeel"'t'at.iODJ P, public euppl.TJ 31 ttocko 

1)'J:e or cu1ng1 B, briekJ c, eoncnt.aJ G I, ga.l.Tani.Md iroDJ 
11 i.ra:IJ R, . rockl S, ehelJ T, tUe. 

Principal water-bearine bed 
Altitude above mear. ~ 
aea level (feet} ! 

----< I 
i:epth below 

!Dopth l Dillllleter l ~ ; Character 
of 

mat.e r i a.l 
r;eoloa;ic DaU. o! lar.d surfa ce Land 

Well no. location Owner or tenant ype l(reet}! (inches) iCaa:ing. JleUUl'ement ( feet) surface 

20N9W- 4-2 NE cor. 

!i-1 NE cor. 

5-2** h'Wb'Ef. 

5-J ** NEO"'O 
j-4 .. NEOIOIO 

5-5 swkrM~ 

5-6 SW cor; 

5-7 ** SW cor. 

6-1 * NEtNIIt 

6-2. NW-'..sE! 

6-J ** NEtsEt 

6-4 .. :101t.s•< 
6-5 **SEOsl .. 

6-6 HE cor. 

6-7 ""*•El 
6-8 NWtsE! 

Cit:r ot Enid 

City of £nid 

Town of Ames 

Town of Ames 

City of Enid 

CitT of Enid 

V o lo Coqper .. 

Uo So Go So 

Laubhan 

City or &lid 

City of :Ehid 

City of &lid 

City of Ehl.d 

Cit:y of Ehld 

City or Enid 

Citr of Enid 

7-1 ),(£ CO~o tl'll( City of Enid 

7-2 ** NWONWO 
7-3 1NE cor. 

NE cor. 

NE cor. 

10 NE cor. 

12 s&tsw< 
JJ sE!NEk 
14 , NWtllWt 

15 

16 

1

::::: 

1?-1 HE cor. 

City of &lid 

City or Enid 

City o! Enid 

City of Enid 

City of &tid 

Ernest Craun 

Geor81' Patten 

Hallie Bowles 

Cit;y of Enid 

Cit;y of Enid 

City of Enid 

w. E. Suit 17-2 lswt.sw~ 
18 NE cor. 

1 

City or_ Enid 

19 NEiNE! City of Enid 

20-1 NE cor. I City of' Enid 

20-2 ** NE cor. NWl: City or Enid 

21 NE cor. City of Enid 

22-1 NE cor. City of Enid 

22-2 NB cor. NWt City of Fzlid 

23 

24 

NE cor. 

25 * sw~s~ 

26-1 NE cor. 

27 NE cor. 

·2s-1 * sw,_~ 

28-2 NB cor. 

29 ME cor. 

.31-1 NE cor. 

City of ~id 

Helen Melton 

City of Enid 

L. H. Sturgeon 

Cit:r ole Enid 

William Cotton 

Cit:r of Enid 

City or Enid. 

City of &lid 

.31-2 NE cor. NWk City of Enid 

.31-3 · NE cor. swt City ot Enid 

.31-4 NE cor. sEt City of ~id 

32-1 

32-2 

~IE cor. 

33 NE cor. 

34 r.'E ear. 

36 NE ear. 

o20lio 0 RolCMo 

200'10o+-l NE cor. 

City of Dl.id 

City at E)Ud. 

l City of Enid 

I 
City ot Enid 

City of Enid 

City of Fzlid 

KeMeth Fisher 

Dd 59 

Dd 55 

Dd ! 50 

Dd . 48 

Od 38 

Od 

Dg 54 

Od 62 

Del. 67 

Od 67 

Od 60 

Dd 70 

Dd 65 

Od 

'!" 
Od 

Od 

Od 

Od 

27 

65 

60 

40 

70 

54 

Dd 47 

Od 46 

Od 55 

Dd, 120 

Od 

Dg 

Od 

Od 

Dd 

Dd 

Dd 

Dd 

Dd 

Dd 

Dd 

Dd 

Od 

Od 

Od 

Od 

35 

22 

50 

55 

42 

JO 

37 

46 1 

53 · 51 

801 
57 i 
74 ! 
66 

54 

61 1 

a6 

Dd 68 

Dn 53 

Del 71"' 

Dn 45 

Dd 54 

Od 60 

Od JS 

Dd 25 

Od 23 

~- JJ 

Dn 21 

10 

12 

G I 

60 

1~ 

I Gravel 
I 

I

I Sand 

se:nd, gravel 

Sand, gravel 

Gravel 

Cravel 

Sand, gravel 

Sand 

sand, gravel 

,,e: '. 

Jsand, grave~ 

I 

I 

ir.re.vel 

icr avel 
I 

Gravel 

Terrace depoaita 

Terrace deposita 

'i'errace deposits 

Te:t:race deposits 

Terrace deposits 

Terrace depooits 

Terrace deposits ~l l)30/;0 

Terrace deposits 

. ' 
Terrace deposita ~ Cf, 5 )I , c 5/5/50 

Terrace depo3its T, E ! P 9/12/50 

Terrace deposits 

Terrace deposita 

Terrace deposits 

'lerrace deposits i 

Te~ce deposits Ill 
Terrace deposits n 

Terrace depoeits ! 
Terrace deposits i 

Terrace c!Oposita I 

Terrace deposits i 
I ! 
Terrace cbposits I 
Terrace depoaits . 

Red beds I J, E ·n, s 

Terrace deposits ! N 

! Terrace depos its , li 

I Terrace deposits ) 

I 
Terraoe depooio. i 
Terrace c!eposits i 

, Torrace deposits i 

I 
Terrace depot~its ; 

Terrace deposit.s 

:Terrace C.eposits 

~ Terrace deposita 

!Terrace r!eposha 

~ ~ errace d:eposits 

\Terrace deposits 

i ~erraoo ciepo•Ct• 

! Terrace deposits ::, 5 , 
i ':"errace deposits I --

lrerrace deposits \:: 

; Terrace deposits \ -

\'='errace deposit.s 
1 

l'!'errace depodts !~: 

]Terrace depos its 

\Terrace deposits 

~ Terrace deposits 

~Terrace c!eposits 

JTerrace Ceposi te 

j'!'errace deposits 

l-rerrace deposits 

· :'errace depo.sit.s 

r.errace deposits 

~errace 4eposit s 

l 
iTerrace deposit!! 
i 
'rern~ce deposit.s ; .::, : 

10/26/50 

10/26/;C 

~/lEko 

•/27/;C 

2J .O 

2/,oO 

7 . 99 ... 

9oO 

6.0 

e.o 
9.0 

~ .0:: 

~ .o 
9 . 0 

16 . 0 

2Jo0 

~!.. .0 

::.?.0 

l C. O 

J2 . 0 

1~ .o 

;e-.(' 

2" .0 

2L..U. 

;e.~ 

22 . 0 

ll. C' 

2boC 

2!.0 

10. 0 

J-1 * ~~E; 

3-2 NEtsEt 

J-3 NE coro 

Dn. '1:7 Jl ~rerrace deposits l ~/l'J/5~' 1~·~'"".1 

C1t:r oL &lid Del 49 !rerraee ¢epos!.ta I !;.o 

City of Enid Dd 33 !Terrace deposits ~0.0 

Kenneth Fisher 

Cit;y ol J::"hid Del. 45 - , ; Terrace deposits f - ! l~ .O 
ll NE cor. 

12-1 !~ cor. 

1226.7 

121).7 

l207.3 

1202.0 

nao.o 

I
~ 
ll?4o) 

ll.E0.6 

1169.0 

ll?5o0 

ll70o0 

11.68.0 

1171.8 

U70o7 

1171.7 

ll62.0 

ll?5·3 

120£.7 

1218. 0 

12)5.0 

1220 .0 

l22: . 7 

1..2U..l 

1225.&-

120) .:-

ll.!.? oi. 

1181.6 

nse.~ 

1166.1 

11 ' b .'l 

l l(•) . U 

u:- -.o 
12-2 H N:EiNEl City of Enid. OdD<! 

1

. 

60

60 ~and, gravel .errace deposits l 1~'·3 
12-.3 * NE!HEl City of Enid 12 · s i errace deposits -- \ --

~------L_ ____ J_ __________ ~ __ J_ __ L_ __ ~--~--------J_ ________ J_ __ L_ ______ __ l__ __ __ 

74 

u6~.:n ~ 

1168.7 

1171.0 ! 

1J.6Jo7 

ll59oJ • 

1164.0 

ll~5o9 ll.l2 o) 

un.~e 

11~2.68 

1166.0 

U6L..O 

ll60o0 

ll79.2 

ll?~o45 

11?6.7 

ll~3.0 

IHE.) 

1192.7 

ll95o0 

1201.0 

:..22?.2E" 

:..2:~.00 

11~11.0 

lle)o2 

U50.52 

11':'~.3 

!lH.O 1 

ll"t.o 

1100. :· 

llOEoO 

1161.2 

~-
1102.0 

1121.) 

1161.7 

1172.0 

1180.0 

ll7JIJ 

116).3 

ll57o0 

11.4~.1. 

1154.0 

117!.7 

l.l'i'Oo'] 11.4?,'} 

llE'9.66 

lle? o'"l 117"Lu6 

l16Eol 11)~.1 

u,; .t. 

u :; ."J 

; 11':'8.":1 

U'.'2 o5 

! ll7i> ol 

1 a :''i ol:' 

! 1153 ·0 

1156 . '] 

I 

10CI..9 

we.J 

1148o'J 

11!.7 .~ 

1150.2 

i 1129 oC 

j ll)O.O 

I 1126.9 

1 
1_no.o 

I -



Table 7.--Records of wells,·test holes, and shot holes in ports of Alfalfa, Garfield, Kingfisher, and Major Counties, Oklo. 
\<.'ell 1'10 l well-nw:lbeMD& a,..t.u d .. cr1be4 en p. 6 ancl 7o 

:. ~~~:i. ~;c~· t!h:;.~~:a '· 
T)'pe1 Dd, dr~dJ Dn, drlT•nJ B, bond) 0!;, c:tu&• 
T7J1e or cutn&' B, bric.kJ c, concret•1 0 I, &alveAiAd i.ranJ 

~~ c, qlt.DdtrJ ct, ceat.ri.tU&alJ J, jetJ N, DCDeJ S , • ucUoriJ 
T, turi>W. 

Pclwra B, M.aMJ E, e~otrlc) a, SUolineJ H, blnclJ P, FOJI&MJ 
s, et.e•J w, vi»d.. 

I, 1rc:cJ r., r o:kJ !'11 abel) T~ til,..• '----.,.--~------
! 

U.. ot •Wra D1 d(lllllft.1CJ 11 in1.p\1CilJ ltl, ilwhdtr1&1J N, n<NJ 
01 obHnati<Df P, pablic wJIPlr) s, at.ocko 

Prineipal wahl"-~aring bd 

- . .;;;..~.;:- r----~ 
of Geologic ~d 

' Cae i Depth below 

W:ier .:~:!nt. l la.?:e:~!&ce 
I ; l'i)pe 

I · Dept.'- / Div.eter : of 
materi&l eource ower 

J--·Wo_ll_•_•_· +,.Loc=•-'-'""=+==""""=r=or=te=nan=t =*"""',;;.,-~ ~1nchea) _cuing · 

I 
City ot !hid l l)d· 55 I DH1C1toi-J.a.-4 * swtNEt 

12-5 • SElsW~ 

12-6 IK uwtsE! 

12-1 .,. ~1Ets'r,; 

City or Enid i Dd 52 

City or Enid 1 Dd ! 90 

City or Enid \ Dd 60 

City o! ~id I Dd. j 6C 

~ 
12-8 ., S~Sll~ 

12-9 I MEiNE~: City o! ih1d 
1 

Dd 52 1 

12-10 Ci ty or f.hld Dd 53 

12-ll swtNEt I City ot rztid 

12-12 SE~·r~ 1 Cit;y or Enid 

I 
i 

12-13 I SEts~Tt I C!t:y b! D-114 

12-14 ! swt1~ City ot Enid 

lJ-1 * ! !!1#.-tMt I Allupach 

13-2 I llE cor. ~ Cit7 o! :hid 

11-3 "'* NEt!1Wt · City o! &hid 
,I 

13-4 , tl\-1 cor. S~f~ i st .• !..-s •. r . p,y. Co. 

/ 14-1 ~!E cor. • ! Ci ty or Enld 

! 14-2 H 1 M!ts~ _, ! Citr o! Enid 

l 
24 / !4& cor. City ot Chid 

2; Ill! cor. City ot Chid 

o2lr!., Ro7Wo 
1
1 

Fli17W-2)-l * 1:.1 cor. City ot •,:aukomi• 
I 

2)-2 IIWtl,... City ot W&Wc:arla 

2lN~::~ -·: :::;: •1 ::.:~~:::on 

l
l8-) ! liE oor, Holllo Ooodhuo 

19-1 HI :!W cor. City o! !:nid 

! 
i 

I 
i 
I 
I. 

19-2 • h'W cor . s~!~ Cit.y or Dlid 
.. .I 

. 19-3 • 1 3:.1 cor. I City ot Enid 

19- 4 ** S~ cor . I Ci t .: o! Enid 

19-~ tJE(h'W~ ! c. c. Dierkaon 

19-6 ** se cor. sw:j City or Enid 

19- 7 • sttse: j ~ond Dick 
I 1 

19-B ** ~ cor. w!1 Cit.y or D1id 

20 swttr/4!- I 
21 SE!st! --
)0 liE oor. I:W! I City o! Znid 

31-1 SE·!r:.s~ 1 Paul r.re~oey 

\ Jl-2 j S't1'~swt 
r o21No, !'to9Wo ! 

I 
; I.ul& Allen 

""' rlll9W- l ... ,,,., 
4-1 ** lr:E cor. 

i 4- 2 l sw~wi. 

I 4-3 tSWtSEk 

5 .. I•'Wl•:wi 
I 
:f:£ cor. 
' . •• p..w cor. 

I 
1~1 ** fiE cor. 

1~.< 1St cor. 
I 

IJ i"''l,... 
14-1 

14-2 ** 
1!i Nl 

19-1 

19-2 

20.1 

~w~s·~ 
I pre cor. 

' f:W c.,r. 

r& cor. 

t~~<!,E! 

rg::·. 

; 
I Co Eo Stull 

u. s. c: . s. 

Loub Ott 

Lou.b ott 

u. s. c. s. 
Ci t y or Enid 

u:- s. ~. s. 
u. s. c: . s. 
I . Fytte 

w. D. Fy!!e 

u. s. c. s. 
u. s. c. s. 

Cit :r ot lnid 

U. S . Go So 

City or £nid 

r:ed Wooda 

Dd 50 

Od ~2 

; Dd $4 

: [In ~ '' 
Dd ' 5) 

' "" "" 
Od ! :3r)...lt0 : 

Dd 28 

Dd i 40 

Del i 40 

Dd i 29 

I 

I Del i 52 

Dd ! 5) 

i i 

I ~ll; i 
Dd llO I 
Dd ' 122 

Od i 180 

Dd iloo l 
0:~22 1 
Od ~ 150 I 

i 
De : 16 I 

I 
Dd 1) 

Dd 310 

lld 28 

lld 36 

l 5 

Dd 4) 

Dd ~ 163 

Od ·us 

Dd i 53 

; Dd 66 

. Dd 

' "" 
; Dd 
I 

I"" 
' "" 

43 
I 
' )8 

In 
I 
' 53 

hOJ 
; 

Od l 54 

I
. DdDd 1 59 

I 5) 

i r: l3 

! Dd ~ 56 

; "" 1 49 

95 

12 

12 

10 

)6 

12 

12 

40 

6-2 

lt 

; s 

I • 

· Gravel 

~ Gravel 
! I Gravel 

I -

· en\·el 

I 
I ! Gravel 

; Gravel 
i 
I 
I 
i 
/shale 

i S j Shale 

I 

I 

i 
I , 
II Sh&lo 

Shale 

: l :: 
1 

Shale 

I s..io 
I 

I Sh&la 
I 

I 
I Shale 
! 

Shale 

fi I i Shale 

~ Sh&lo 

. o I 
I 

: G I : Gravel 

0 I !Sand 
Cloy 

!Shale 

i s I Shale 

!sand 
i 
j Cl&y 

!clay 

·c I iS bale 

. I 

rerrace depoaitJ T • E P 

Terrace <!.epoaita T, E 

Terrace deposita 

Terrace deposits 

Te~race deposita 

r.rraee do!lpoeite N 

Terrace depolita H-

.Terrace de))')tlta 

Terrace deJIO'it s t! 

i p 

I 

I=-,0 

I 
I Terrace dllpoaita 11 
I I 
'l'i"errao:e depodta \ -

Alluvium fC• H 

\ 7enace deJ>Oeita 

lo-~i 
,o 

:- I i Tf'M'&Ce de})Ollih 

I Alluvium 

1 -

• s 1
1n I 

j /111uv1WII 

I 
Alluduon 

'i'errace deposita 

1 

~errace d.posita 

I 
' Rd bed• 

Alluvillh 

Red beda 

P.ed beda 

C, H 0 

T, E P 

Ternce depoaita t1 
and l"'ld bedif · 

~d beda 

Ra:d beda 

I Terra.:to depos; La ::, tl 

• Red ~•d• 

Terrace depoaita C, W 

. Bed bedl!l 

ited be:!.• 

Reel be4a C, I! 

;errace depodt.a t: 

TerCa~ rJerodt e c, t; 

I Terrae~ o:lepoait.a 
I 
.

1 

Turaee depodt. 

Red beds 

Rad btda 

I Terrace depodt• 

Terrace deposita 

Terrace depoaita 

Terra.ee depolite 

I 

9/2J./SO 

9/21/50 

9/21/50 

9/21/50 

3/6/50 

J /)/50 

2/8/50 

3/)0/50 

)/27/50 

3/V/50 

3/?/50 

4/6/50 

3/29/~C 

4/5/50 

5/8/50 

5/8/50 

l6. 0 

8.69 

,,o 

4o0 

4o0 

)4.0 

2,1.0 

5ol9 

2o64 

lo.?8 

l4o6 

13o)2 

Flowa 

48.00 

1160 .0 

ll60.0 

ll5lo0 

llh6o5 

1176.4 

l140. 0 

llJ!.,l~ 

1120;0 

U86.1 

1.242.7 

1.242·1 

W)o5 

12)?.) 

1220ol 

12)) 

llo42 1229ol 

23·1 1320.6 

66. 94 13l5o5 

) lo5 1305o0 

2l·2 1308·5 

60.0 1299.6 

2'1·5 1295·2 

l8o7 1)l8o8 

2/28/50 22,61, 131Jo4 

' 0 4/?/50 )4.68 1.274·5 

I 0 ;/9/50 25·51 1307·4 

' Te rl"4ce deposit.• - 32·1 1283·4 

!
Terrace deposita ! 32-0 1314.6 

Terraca depoaita I 42.0 12'51·5 · 

l
~erra.ce 3poa!La ;N ! N 7(6/50 18 .69 1W..3 

'! -- ''4.0 I Terraca doposita ~ 1250.5 

I C ISIU'lcl, gravel ! Terrace ~poeite N" 1/30/50 19.90 ~-

Water 
a\ll'!&ce 

llJ5o7l 

llJ'/.26 

1152o4 

llJOol 

ll16.0 

1152.1 

12)1.92 

!228.l 

wo.u 

12l5o55 

12)lo0 

).217.68 

1296·9. 

1248.56 

12'13·50 

1283·3 · 

W9o6 

1267.7 

1300.1 

12So.76 

W9oll2 

12Elo8) 

125lo) 

l282.6 

1209-5 

· 12l5. 6l 

12l6.5 

1214o70 

121J.92 

Rlld bed 
aur!ace 

1100.0 

llOS.O 

1101.0 

1106.0 

1106ol 

l08?o0 

ll46ol 

1187.) 

ll98 

1172o7 

1255ol 

123)·6 

l.262o2 · 
128lo8 

W 5·4' 

J.ll5l o6 

ll98:5 . 

1194.0 ' 

~3 " ;sE cor. U. s. C. s . !' :Dd !SIU'ld., sr&vel Terrace depoaita 4/18/51 ;zo.:zB 1234•2 

22-1 " ).'W cor.. City o! Enid . 40 ;s.nd terrace dtposita 1283·8 

L. 

___ : __ : __ -L~: __ ::_:_:_::_;~:-~_~_:_: _:_:_: ______ ~""--L(_:: __ L_ ____ i: -~··&la _-____ ~·-·_·_~_·_· ______ ~:_l· : ~ --~f-~-~~-;_o __ _L __ : _:_: ____ L-~-)_2:_: __ L_~~25_l_:~-o~----~ 
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Table 7.--Records of wells, test holes, and shot .holes in ports of Alfal fa, Garf ield, Kingf isher, and Major Counties, Okla . . 
Wdl no: wll-muDberiq •7St:ea deacl'ibed. ca P• 6 and 7. 

* Chlm.1eal Ana,l.ysis ehQWfl in Table 5. 
- Well lop lUted .in appeild.i% B. 

r,p. : Dd, dJoilladJ Da1 driYGJ B, ~dJ 0&1 cb&&• 
f'7pt o! cuincr B, brickJ c, coacrote1 G I, pl:nzdsed 1ralJ 

I ira:I. J . ~, roclcJ. -~' .teelJ T, tile. 

Plapr c, cJl.1DdtirJ ct, colrt.rl!'u.pl.J J , jet.J !f, nCIDIJ s, n otiaaJ 
r, turba.. 

Powerr B, b\lt.&aJ E, olAct~icJ O, suoliMJ H, b&zxlJ P, propaa»J 

U.. ot ,!{.~-;: ~~~~;J I, irript.icnJ In, induRri&l.J H, ncmeJ 
. 01 obnnat1CCJ P, publJ.c auJIIllJJ s , ·~~k. 

I 
-~- r----· -1 . Altitude above mean 

'- Principal water--bearinB 'be' · au lonl (feet) 

Character Pump Use ) Depth below ~- - - - - - · ··· -- - --
·-~h D' ---•-r I 1,.,.or 1

1 
r •- 1 1 • r I · t .....,"" .....,_,.. o ....,o og c an o Date or land sur ace land Water bd bed 

J-,;;*;;;11;;.;;.n•;.,· +' ...;Loo&;;,;;;t;;;i"";;;.;~~-;;;;,r;,o=r =to""'nan;;;t~~,.,.,.,;;;;,=J,(;;;!;,";;;~~(1n;,'""'"'=',j•;;;Ca;;;•;;;'""~'l=.,;ma;..t•;.,ri=&l==+~.,;';;;"";;;roo,;_,=~-~-.;;;;;,.r:.~:..;;;;·'":;;r.t,.:::mo=.:~"~~~ (!~t_) __ = = 8\U'faca aur!ace surface 

~22-4 ** SW cor. NW; Cit7 ot Enid Dd 171 

--

22-S ** SW cor. ~ City o! Enid Dd 

22-6 ** NW cor. 5ll't: Cit;r ol Enid. Dd. 

23-1 ** NE cor. NWi- Cit7 ot Enid. Dd 

2.).2 ** SW cor. NWl- Cit:r o! Enid Oct 

24-l :.. SB cor. swl- Cit.:r o! Enid Dd 

24 .. , " SE1sE1 a.ozoae :r:. Fa.Uing eo. Dd 

25-1 ...... 

25-2 ...... 

25-3 sw!swo 

2'-4 " HW 1cor 

25-l ... ... 

27-l ....... . 

27-2 ..... ... 

27-3 .... .... 

27-4 .. ...... 

28-1•. S!~ 

28-2 ........ 

C:l.t:r o! Enid 

w. L. s~n 

· Hnl. Beu14l ~r 

Dd 

Dd 

Dd 

D& 

Dd 

Dd 

Dd 

Dd 

Dg 

Dd 

184 36 

45 i 
]jO i 
140 

191 1.2 

19~ 

59 12 

70 

28-3 NE cor . Dd 30 

-!- 28-4 ...... 

Cit.7 c! Enid. 

City o! Enid 

Cit;r ot J!D1d 

City ol .knid. 

City ot Erd4 

Cit.y ot &ad 

City ol E:rUd 

City ol &Ud 

Cit)' ol Enid 

s. D. Rt,nol.<lll 

.cit7 ot &lid 

City o! Bn1d. 

Dd 59 

28-5 ...... 

2'1-l* ...... 

29--2 NE GCIZ'o 

)0...1 NE cor. 

- 3J,-3 ~ Dltriak 

Dd 63 

Dd 48 

Dd 54· 

Dd 47 

Dd 50 

Bd 2l 

Dd 50 

Dd 42 

Dd 43 

I Sand, ab&le 

Sh&lo 

Sand 

Sh&lo 

Sand, ah&l.e 

Sand, ahale 

Sh&lo 

Sand., ahal.e 

Or&'Yel 

Sand, clq 

Sand, ol.q 

Sand 

Sand 

Red beda 

Red beds 

Rad. beda 

Redbeds 

Red beds 

Red beda 

Red beds c, w s, 0 

::.:·~~"· ::.~. ;~.,' 
Terrace depoaita 

t.nace depoaita ~-

:::: :::::: .. ; .. = I 
Terrace clepoaito 

Terrace dcposit.l!l 

T'errace deposita N 

terrace deposito N 

Terrace depoeite 

t.rra.ee depoaita N 

Terr&ce depoeita · -

31-4 SE cor . J. A. . P14lroe 19 

10 

51 G·I Sand Te~ce deposita 

31- 5 ....... 

32-1 NE oor. ~ C1t7 ol Qlid 

32- 2 SJtswo c. w. W.bber 

3a-.3 ** ~ . Town ot •• 

)_2-4H~ 

32-5**S ..... 

32-6 ..... .... 

32-7 ..... .... 

32-l! .. .,... •• 

32-9**lil!OsEO 

·33-l* ...... 

33-2** ....... 

33-3 .. sw;sw; 
33-4 NB cor. 

36-l ....... 

36-2. H SW cor. 

T.2lJI., ! olOH 

21Hl<lW-3 ~ 

4-l* ...... 

6-l HE cor. 

6-2 N'i cor. 

6-3 ......... 

6-4 """"" 
6-5 ........ 

6-6 . sw cor. 

7-1 HZ COl'• 

7-2 """"' 
7-3 ....... 

7-4 """"" 7-5 s ..... 

'l'own ol AIDII 

Town o! .\Ius 

cttr ot Phld 

C1t7 o! Enid 

A. . t.. Turner 

Cit.t o! !hld 

Cit7 o! &lid. 

Cit7 ot Erdd 

Eua OrtJC717 

u. s. a. s. 

Glenn J'ohrulcn 

Eo Pt.l.IDir 

01~ ol !ftid. 

PttA straW 

Cit:r of .l!:nid. 

Cit7 o! .Enid 

7-6 NB cor. swt C1t7 or Enid 

Dd 

Dd 

Dd 

29 

37 

Dd 37 

Dd 46 

Dd 53 

Dd 

30 

Dd "I 4' . 12 

Dd 60 

lln " 
Dd 60 

Dd 55 

Dd 6S 

:1: 
= 1'.~: Dd 3 t 

lln 42 

Dd 48 

Dd 

Dd 

Dd 

Dd 

Dd 

Dd 51 

Dd 

D<l i 

Dd i -

: i :I 
1-

\= 

Terrace dcpoait.a ' W S 

Terrace deJ~C~~~ite 

Gravel Terrace depoaits t, E I 

Sand, gravel Terrace depoaita 

Sand Terrace dapoaita 

Sand, cravel Terrace c1epoaih 

Gravel Terrace depoeita 

Sand, gra,..l Terrace depo51ta 

S&nd, gravel Terrace depoaita 

Gravel Terrace depoeitl 

Gravel Terrace deposita ' G S 

Cnnl Terrace 'depo11ta 

Sand, gravel Terrace depoaite 

Red beds 

Terr&ce .dapoe.ito 

Sand Red beds 

Gravel Terrace deposit• 

Gravel Terrace depoaita c, W D 

76 

2/17/50 

2/27/50 

4/10/SO 

5/10/SO 

7/5/50 

7/5/50 

7/6/50 

4/17/50 

4/17/50 

4/17/50 

5/17/so 

4/ll/50 

5/23/50 

39.7 

24· 5 

22 .0 

l27lo2 

lJlO.O 

12:39.7 

wo.o 

12:30.0 

U61 • .a 

U)4.08 

1250.65 

1209.12 

..1235.6 ·1201u99 

1228.2 

1280.0 

1060.,50 

120'7.9 

WJ6o5 

1179.7 

12,50.0 

. ., .17 12:32.6 1207·43 

21.0 U33 o8 1.2l2o8 1179o3 

29. 0 

1s.o 
]j . )l 

12.0 

11.0 

1206.0 1188.0 

1.202.7 1170.7 

1216.9 1203 ·15 
~-
l2<l5·7 

1.217 . 8 

119).7 llllo? 

l206o8 1175o8 

37.73 1201.1 U63 .37 

5·42 us.s.9 uao.u 

18.52 

21·!' 

26.0 

3) .0 

/,J o57 

JO.O 

:n.o 

26.0 

:zo.o 

1215·1 

1213.9 

1210.,5 

l..205o8 

1210·4 

1211.4 

1220.0 

1224.0 

1.225.0 

1229.0 

1;04.0 

128,5 . 8 

1261u5 

1262.8 

1226. 6 

1263.4 

1260.0 

1260.0 

1.260.0 

12,2.0 

1249.0 

1241.4 

1244·0 

1219.0 

l215 .0 

1206.0 

12:30·3 

1198·5 

1198.0 1169.0 

1170.0 

1174.0 

l20l.o0 ll69o0 

1242.2) 

1.2)4o5 l232o5 

1230·4 121'·4 

1208.0 

1212.0 

1212~0 

1214.0 

l2;1J •O 

1215·4 1190.4 

1.210. 0 

ll67 .0 

u60.o 

115s.o 

1210.3 1189.3 

lJ 

II"• 
1 
I -

'1--
l ' 

I 
I 
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Table 7.--Records of wells, test holes, and shot holes 1n ports of Alfalfa, Gorfield, Kingfisller, and Major Counties; Oklo. 
W.u n01 wll-nua.rlA& e;,.tu 4 .. crtbe4 ~ p. 6 and 7. Pl.llpa c,· crl.iDd.rt ct, oea\r1.f'UplJ J, jrttJ If, 11011111 s, not"icJ 

~ r.ber:t1C4l. An&lyds shmm ~1! ··.:::, ;.. T, htbint. 
" \".dl l.o£11 lt.t.ed in appendix 11. Powr1 B, b\rtaiJ ! 1 elec\rlcJ G, &Ual.J.n.J H, bMdJ P, ~~ 

't)'pt1 Dd, d.rW.dJ tiD, d.rivenJ B, bcNdJ D£1 cN.s• S1 IW•J W, ldn4. . ' 
Tn- ot cuin&a B, brick) c, concnte1 G I, pl.'razdced ircml U.. ot "At.erl D, d.c..lticJ I, ini&atlOhJ 111, !DINArlal.J M, noMJ 

I, irccJ S, rock) 3, &\.MlJ 1'1 t.Ue.. 01 obM"aticaJ P, public wJ!Pln s, atock. 

1-----,-. --~----r--- ~ ~ci~l wa~~~rin& ~~ - - - ~-- ··-·-.' ··-· -r· --- --. - 1-- ··-----r---·.u-.. '-,;"·'-;'."''-.. -~-,-;:-.--.)-.. -----,, 

1 ' ' Trpo Ch&raota; • l""• ,. Uoo I ;Dopth bo1ow - --~-• -- -· ·- --~ Dt~h Diuet..r ot ' or t Glolocic and . ot J 
1 

Date of ! land lsurrace lAnd Water R8d bed i 
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Table 7.-- Records of wells, test holes, and a hot holes in ports of Alfolfo, Garfield, Klngfiiher, ond Major Counties, Okla. 
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32-8 '* :NWIJiwt 

City ot P&iniaw 

Citr ot Fairview 

Cit.,- ot Fairriev 

32-lOH )~~l cor. Cit.;r ot Fail"YieW 

33-1 - Hi cor. Cit7 of Fairriev 

34 

36-1 

36-2 

~NE eoro 

!NE!SEi 

\sEiS~ 

CitT ot f'ainiev 

Cit,- of !nid 

T.22N •• R.l2W •. 

22Hl2W-1-1 

1-2 

2-1 

2-2 

2-3 

10 

11-1 

11-2 

11-3 

11-4 

12-1 

12-2 

' 
~ Cit::r ot Enid 

N£ cor. sEl City ot Enid 

NS cor. City of Enid 

Cit7 ol Enid 

:NE cor. NWt Cit,- ot Enid 
' ' :m; cor. swt : Cit7 ot D'lid 

~! cor. NW!- Cit;r ot Enid ....... 
i<EtNEt 

""'""* 

. Cit;r ot Enid 

Cit;r ot .Enid 

Cit;r ct t:nid 

m cor. NWi Cit;r or Enid 

NE ccro 

Cit;y ot Enid 

Citr ct Enid 

Cit7 ct Enid 

NE ecr. NW"i · Cit;r of Enid 

12-3 - Nl eor. Cit.7 ot Pair"f'iev 

Cit7 ot Fairview 

Cit7 of Enid 

12-4 - NW cor. 

13-1 

13-2 

14 

15 

24 

NE cor . 

t:E cor. tJWC Citr o! Enid 

N£ eor. 

NE cor. 

NE Cot'· 

~w!s~ 

sr;iswt 

.se.;S\1·; 
sw:.SEi. 

City ct Fainiew 

City ot Erlid 

C1t7 ot Dlid 

Citr ct &:lid 

: Od 37 

I Od 28 I 

I ~ .~ . ~ ~ 
: ! :~ I= 
: j_ , -

t 
I 

I Od 118 
! Dd ! 26 

: Dd ; 25 

i Dd 
I 
! Od 

Dd 24 

: Dd . .)6 

. Od 12 
I 

i D<l i 33 

i Dd 

Dd 

, Dd 

. Dd 

Od 

! Od 

Od 

19 

25 

42 

29 i 

30 

21 ! 

29 

25 

Od. . 15 

~ Dd 

. Dd 

: Od I -

1-
l -

I= I 
1- I 
i - i 

·1, =! 
- I 

:- 1 

(=I 

~ ~ I 
1

·'-

= 1-,_ 
I 
1-
i_ 
I 

1- 1= 
1- i.--
1-1- ,_ 
1- ;_ 
I - t --

34 

19 

18.5 

3/8/SO 

39 

36 

15 

l7o5 

10 

11 

• 

28 

14 

20 

20 

111 

1271.Q 

1251.0 

1265 

1261 

1253.6 

l28J.O 

1236.0 

1.239.0 

1232. 5 

1242· 4 

1233·5 

1236.9 

1301.6 

128Jo4 

1281.0 

l ·1284.8 

11266.4 

11254·4 

• 12Z7·1 

11276.3 
I 

13111 

1385 

1386 

l24-o:;-tws~9 
12U.O i 1229.5 

1.240.? i 1230.7 

1.240.5 

1230.8 

1243.5 

wo.o 

J..2Z7. 6 

12)1.0 

1226.0 

:W6.4 

I 1219.1 

j 1264.3 

I l219o) 
I 

11223·4 

! 1.227.0 

: 1224·0 

! -i 1229,6 

' 1230.5 

11196.7 

i 1199 

11203 

i i 1235. 6 

1

1257.0 

1217.6 

ll2ll.O 
I 

11212·0 
. l.20). 0 

l~.s 

' 1209·4 

1214-5 

1211.9 

1259.6 

'

'::: 
1246.0 

11.242.8 
11245· 4 

11225-4 

;1202·1 

l261.3 

l1347 

: I :: 

2)N10'tl-31-1 

31-2 

31-3 

31-4 

31-5 

31-6 

31-7 
1 = ,_ ! 

---L- t_ -~-1~-·-
1398 1 . 1134J 
1.391 l l349 

_ __ L ___ _ j_ __ _ 

80 



Table 7.--Records of wells, test holes, and shot holes in parts of Alfalfa, Garfield, Kingfisher, and Major Counties, Oklo. 
W.ll DOl wll-~J"itl&: ,1,.tu deiCl'it.d ~ P• 6 and 7• 

:, ~~ro!.~~~\:h~~ ;. 
T)piJ Dd• dr~dJ ~. clriV.DJ B, boNdJ l)s, ctq. 
bJ* of euingl 81 briokJ C1 cODcreteJ G 11 plYezd.Md. 1.Jocn1 

I, ii'UII a. rockJ s, et.elJ T, tile. 

Well no. 

[j I ~- i l'l'lnoipol ...... .,..,.Ina bod 

i .,.,. I ........,..--;- ---- - -- """• u .. 
~ Dtpth Diamlter ot I ot Oeolosie and ot 

.TJP. ' (teet (inct.a) ! oui.Dsi uter1al aCNree powr w.ter 

- 23Nl.OW-31-9 •"*""" i 

I 

I 

To2:)N.,. R.l..llt 

2,3mw-6-l RE cor. 

~2 NW cor. 

7 ** SS cor. 

8 **1m cor. 

21 ** NW/;Nw; 

2S-1 SiOsEO 

2s-2 sw~z; 

2s-3 sz;sw; 
2s-4 sw;sw; 
2s-~ 5w;sw; 
~1 ..... ; 

~2 sw~ 

27-1 sw;sEl 
27-2 ..... ; 

29 .... .. 

30.1 HE cor. 

31>-2 NE!NEO 
32-1 NWI;Nw; 

32-2 NW/;Nw; 

32-3 NEI;Nw; 

32-4 NW!NEO 

32-S !IW~ 

32-6 swi;Nw; 

. 32C 7 swi;Nw¢ 

32-8 lsw;sw; 
32-9 jsw;sw¢ 
33-1 ! NWI;Nw~ 

33-2 :.;;~¢ 

33-3 i ... ..; 
33-4 INW!NEO 

:~ 1:: 
3/v-1 fNW/;Nw( 

34-2 1~¢ 

34-3 I""'""' 
3s-1 I""I;Nw¢ 

Uo S o Go So 

Uo So Ch So 

Uo So Go So 

-Cit7 o! Enid 

Cit7 of Enid 

3s-2 jNEI;Nw¢ I 

I ' 
3s-3 J"" oor. NW; I 
36-1 ls&!NEO 
36-1 i...... ' 

'r.Z)N., R.].2W.! I 
2.)Nl2W-l-1 iu. cor. I Cit7 ot l!hld 

1-2 INWI;Nwo 
1 

c1•r ot w• 
l2 !a cor. I Cit7 ol Erd4 

13 lrm cor. ' C1t7 of lnid 

14-1 * iNW cor:. 

14-2 !HB COl"o 

i--'••' 
~ 1;::. 
24 rljE cor. 

25 NE cor. 

26-1 NB cor. 

J. w. !lkjno 

C1t7 ot Enid 

Cit7 or Er\id 

Citr ot En.id 

I 
Cit7 ot l!hld 

' Cit7 ot Enid 
I 
I C1t7 ot DUd 

26-2 NE cor. sKi C1t7 or ~d 

27-1 

27·2 

. 3" 

3s-1 

3s-2 

li 1 

2 

Ci t7 ot Enid · 

Cit;r ot Bnid 

Cit7 ot lhl.d 

Citr ot Enid 

C!t7 of Enid 

Cit7 ot Bn.id 

Cit7 of Eftid 

Cit7 ol Enid 

Dd 42 

26 

Dd 95 

Dd 7S 

Dd 80 

Dd 

Dd 

Dd 

Dd 

Dd 

Dd 

Dd 

Dd 

Dd 

Dd 

Dd 41 

Dd JJ 

Dd 

Dd 

Dd 

Dd 

Dd 

- Dd 

Dd 

Dd 

Dd 

Dd 

Dd 

Dd 

Dd 

Dd 

Dd 

Dd 

Dd 

Dd 
I I Dd I 

I.. ! 
I Dd 

Dd 

Dd 

Dd 29 

Dd "' 

Dd 32 

Dd 26 

Dd 

Dd 

Dd, 

Dd 

Dd 

Dd 

Dd 

Dd 

48 

26 

22 

37 

41 

39 

37 

13 

Dd _ l9 

Dd 41 

12 

i 

lo I 
!-
j-

' I 
I 
1""''"1 

1: ...... 1 

I 

~~ I 
i --

1= I-

I= 
1-
i= 
i= ,_ 
I 

I= 

I= 
[ 

I= 

Shaloo 

81 

'l'ar:race dapoeita 

'!Wrraoe depoeita 

r.rraoe cS.podta 

Red.beU 

C, H D, S 

c, w ( s 

! Altitude~ IDNn I 

O.pt.h belcv r-- . - ----4 

I 
le& ltnl (teat) 

-Data ot l&n!l aurtace I.and Wat.r Red bd 
IIIIUUl"'IIHirt. (lMt.) wrt&ee au.rl&ee eurtace 

8/7/50 

2/21/52 

1.2/ls/so 

14 

11 

12 

24 

19 

21 

12 

lS 

21 

13 

1389 

J348o8 

1339·9 

136S.9 

1347-6 

1389 

1387 

1380 

1376 

1376 

1367 

1363 

1346 

1346 

1346 

1327o0 

1322.6 

1337, 

1339 

1337 

1344 

1JJO 

1331 

1329 

1324 

1330 

1JJ9 

134S 

1342 

1349 

1347 

l346 

~47 

1349 

13SO 

1353 

13SS 

1394 

1392 

'!319.6 

1279-7 

'1319.3 

1317-4 

1277·2 

126i.S 

1272-S 

132).0 

1301.2 

12S7·S 

1254·7 

126J.O 

1288.7 

1282.1 

1241·7 

1240.2 

1270.6 

1288-3 

124lo7 

l3Jl.8 

1337 

1306.8 

1251·? 

1292.9 

1268.6 

1349 

1349 

1348 

1: 
1133S 
I 

I~ 
l J.286.o 

1289.6 

1255 

12S9 

12S6 

1262 

11258 

12S6 

12S7 

12S7 

12S5 

1271 

1272 

1271 

1281 

1266 

1281 

1270 

1269 

127S 

1301 

lJI]I 

1347 

13S4 

130S-6 1290.6 

126S·7 

1310.3 1287 ·3 

1306·4 1291-4 

1268-2 

1254oS 

1260.5 

1299o0 

l282o2 

1236.S 

1282.0 

1.262.2 

1220.S 

1241·7 

1244-0 

11247-7 

j::~ 
'1230·2 

12Slo1 

12S7·3 

1232·7 



Appep.dix Ao--Heasured stratigraphic sections

n. in.

8

Clay~ brmvn and GruY~ ~ .• ~ b • " ~ ....

.>1,ale, red,:ulh-br01'm "ith greenish-gray spots,
fissile; calcare DUS ~ • • ~ • • " " • • • • •

Shale, l'eddish-bro'm wi',:') ereenis'l-cra,'c spots, massive
calcareous; shows conchoidal fracture, ••

Shale, recidish-brown with greenish-r:ra:l spots,
fissile, calcareous" . ~ . 0'." •• "'. ....

Shale, reddlsh-brmm ",ith gre~nish-bray spot", masslve,
calcareo·,.ls j snm'fS conchoidal fracture. •. "

Shale, reddisc>bro"m "ith greonish-gray spots, j

fissile, calcareous a $ ••• p •."Shale ,> reddish-brown,dth I3reenish-e:ray spots, ,
massive, c,::,J_ca.i'>eo-J::,,; ShOl1S conchoidal l'racture ••

Siltstone, reddis ',-brown wit': greenish-gray spots,
argillaceous, !!lass~Ye, caJ,care ous; shol-ls blocky
fracture <> • ., ~ • ~ ., " • '.' .. ~ .. .. • .. •

Shalo, reddish-br01m vrith gre'ct,ish-gray spots, massive,
calcare cus; shm'l conchoida.: fraCT ure .. . .. .. .. 0

•

• • •

• •

• ••

• • •

•

• •

• •

3

1

4

3

2

6

2

• , • 10
• • • • 6

• • • 6

• • • 6

• · • 1 3

• • • 3

• • • 4

• • • • 1

2

7

•

• •

• ••

•

•

• •

Sho.le, reddish-bro;m "ri,t}; I3reeni3JJ-l3ray 1;pOtS, narrow bands of
pla:,y and fisslle shale interbedded, c'alcareou8; shows
blocky to conchoid'll fracture. • • , • • • • , •

Shale, reddish-brown with greenish-eray spots, silty,
thin-bedded, calcareous ••• '. • • > •••

Sh~le, reddish-brown with greenish-gray spots, calcareous;
shol,vs conchoid:;l fracture" ' " It • ~ • .. • • • • !) • •

Shale, mottled, reddish-brown anc1 light-greenish..gray,
silty, calcareous~ • ~ n _ ~ • ~ ••••

Siltstone, lieht-sreenish-l3ray, massive. • ••••
Siltstone, light-greenish-gray; platy, calcareous
Sho.le, reddlsh-bro;m with Greenish-gray spots,

silty, calc.areous,. . .. .~ .. ~ .. . " . " • •
Siltstone, light greenish-gray, massive, calcareons;

shows blocky fracture., () • .•. • • • •
Siltstone, mottled, reddish-,brown and greenish-gray,

arzillaceous, calcareous .. ~ . ~ ~ ~ .. _ •
Shale, reddish-brown ,"ith Greenish-cray spots, 'massive,

calcareous; shows conchoidal fr~cture•••••
Siltstone, reddish-brown with ereenish-gray spots,

argillaceous, calcareous .
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Section of bedrock exposed in SH~,M~ sec. 21, T. 21 H., R. 10 l!.
Continued

Ft. in.
Shale, reddish-bro>m >lith greenish-gray spots, massive,

calcareous; shorm conchoidal fracture ••••••
Siltstone, reddish-bro>rll >lith greenish-Gray spots,

argillaceous, calcareous; shows blocky fracture.
Shale, reddish-brmm rrith greonish-gray spots, silty,

calcareous; sho>ls blocky to conchoidal fracture.
Siltstone, reddish-brO>rll >lith greenish gray spots,

argillaceous, calcareous ....... II ...... " ~ II ..

Shale, reddish-bro>rll >lith greenish-gray spots, silty,
~laty, calcare ous.. . • .. " .. .. .. II .. • .. II

• ••

•

• •

• •

• ••

4

6

2

2

•

Clay, br01m to reddish-brorrn, sandy; sho>[5 earthy
fracture; calcareous concretionE ••••

Clay, grayish-brown, calcareous; sho>m,earthy
fracture • ,. .. " " .. .. • . II " " .. ., .. "

Sand, bro>rll, very fine, silty, argillaceous,
calcare ous .. " ., ., It " " .. .. ii Of .. .. ... ..

Clay, grayish-bro>rll, sandy; sho>ls earthy fracture;
calcareous concretions .. " " ..

Clay, reddish-bro>ln, sandy; shO>lS earthy fracture;
calcareous concretions .. " " " " .. "

Clay, gray, plastic; calcareous concretions ••••

Section of terrace deposits .:h!! SE~ ~. 22, I.

• • • • • .3

• • • · • 4

• · · • 2

• · • • • 1

• • • • • 2
• • • • • • 1

22 N. R. .§ N·
Soil and clay, gray to grayish-brmm•••••••••
Clay, reddish-brown, porous, some carbonized plant

remains; contains pebble and sand lenses ••
Sand, black, friable J conglomeratic .. " " " .... " ~ "
Sand, bro>rllish-orange on weathered surface., dark

reddish-brmm on fresh surface, argillaceous;
contains some disseminated gravel. •

Clay, brownish-orange, sandy~ .... " " " ........ " " "

• · • 2

• • • • • • 10
• • 1-6

• 5
• • • .3

Append:L, B: Logs of Test Holes and }Jells.
The logs on the follo>ling pages record the materials penetrated in the

drilling of 182 test holes and wells. All the logs are of test holes except
those for wells 19N7W-30-2, 2]J~8W-19-1, and 2lN9\"T-24-1. They are arranged by
to>rllships, south to north and ranges, east to west. Within a to>rllshi:p they
are arranged by section number and by serial number within the section. Those
logs described as sample lops were made by field and microscopic analysis of
the drill cuttings by Joseph E. Barclay. Those logs described as drillers'
lOGS were made by field analysis of the drill cuttin[;s by the well driller.
The altitudes refer to ground level at the mouth of the hole and are in feet
above mean sea level.
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1n,r-n-l-J2-L 1.432 feet east and 390 feet north of SW
cor. Driller's log supplied by Kingfisher Water Co.

lSN7W-12-L N\'l cor. Altitude, I,lL..". :1'('51:t6r'5 log
supplied by Hudgins, Thanpson~ Ball & Asso~i~tes. -

'l'hiclme:ss Depth Thickness lxmt.h
(feet) (feet) (feet) (feet)

Sand 8 8 Clay ,- 5~

Sand, fine 9 17 Sand, red 15 20
Sand, fine; gravel, fine 5 22 Sand, coarse 4 24
Sand, coarse; gravel, fine 8 30 Sand, very coarse 8 32
Gravel. fine 2 32 Cla.y 1 33
Gravel, coarse 3 35 Sand, reddish. coarse 7 40
Red beds Sand. coarse; shale 4 44

17N7W-12-2. 1.432 feet east and 890 feet north of SW
cor. Driller's log supplied by Kingfisher Water Co.

lSN7W-12-2. SW cor. Altitude, 1,101.9. Dril1er's log
supplied by Hudgins, Thompson, Ball & Associates.

lSN7W-12-J. S~ cor. AltitUde, 1,116.6. Driller1s log
supplied by Hudgins, Thompson, Ball & Associates.

Sand, red
Sand, very fine
Sand, white; gravel. fine
Sand, coarse
Sand, very coarse
Red beds

6
10

9
3
5

6
16
25
28
33

Clq
Sand, coarse
Sand~ ver,y coarse

18
7

12

18
25
37

17N7W-12-J. 1,432 feet east and 1.390 feet north of SVl
cor. Driller's log supplied by Kingfisher Water Co.

lBN7W-1-3. N~ cor. Altitude, 1,180. Driller's log
supplied by Hudgins, ThODlPSon, Ball & Assoctates.

IBN7W-12-4. SE cor. Altitude, 1,117.,. Dr1ller'-~ log
Bupplied by Hudgins, Thompson, Ball & AS80ciatn.

18N7W-IJ-5. W~ cor .. AltitUde, 1,097.). Driller's log
supplied by Hudgins, Thompson, Ball & Associates.

2:J
44
50
51
53

32
48

2:J
21

6
1,

32
16

Soil, sandy; sand, fine; clay
Sand, COBrse
Clay, red

Sand, red, fine
Clay
Sand, coarse
Clay
Shale

10
30
36
46

5
9

25
31

10
20

6
10

5
4

16
6

Clay, red
Clay, red; shale.
Sand, red
Sandstone, red

Sand
Sand, very fine
Sand, coarse; gravel, fine
Sand. very coarse; gravel, coarse
Red beds

lSN7W-1-4. S~ cor. Utitude, 1,107.3. Driller's log
supplied by Hudgi.M, Thompson, Ball. & Associates.

Clay, sandy
Sand, eoarse
Sand, fine

21
7

13

21
28
41

IBN7W-1-5. SE cor. Altitude, 1,136.5. Driller's log
supplied by Hudgins, Thompson, Ball & AssOciates.

~BN7W-13-6.. S~ cor.. Altitude, 1,118.4. Driller's log
supplied by Hudgins, Thompson, Ba.11 & Associates.

Soil, sandy
Clay, sandy
Clay
Sand, coarse, water-besring
Shale

10
8
0.5

10.5

10
18
18.5
29

sand, fine
Sand, coarse
Shale

58
7

58
65

18N7W-B-1.. Altitude, 1,137.5. 50 feet south and 15
feet west of NE cor. Sample log.

Sand
Clay, sandy
Clay

20
20
15

20
40
,5

I$N7W-13-7. Center. Altitude, 1,117.0. Driller's log
supplied by Hudgintl, Th(ID.pson, Ball & As.ociates.

Sand, fin. 20 20 '
Sand 5 25
CJay, sandy 15 40
Sand, yellowish, coarse 10 50
Sand, white, coarse 8 58

lSN7W-13-S. SW cor. NEk. Altitude, 1,117.0. Drillerta
log supplied by Hudgina, Thcmpson, Ball & Associatel,.

Clay, gray, sandy
Sand and clay, gray and brown
Sand and clay, reddish-brown
Clay, reddish-brown and gray, sandy
sand, brown, fine
Clay, reddish-brown, sandy
Sand and clay, brown; gravel,

medium; caliche
Red beds

6
10
6
5
5

11

Ie

6
16
22
27
32
43

55

Sand, fine
Clay, sandy
Clay and sand
Sand, coarse
Sand, tine

20
15

5
15
3

20
35
40
55
58
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18:\J'1W-IJ·,q~ S~L;St\',>!t·;:,. AJ.tit:ude, 1,116.0. Driller's
log m':PIlJ jed bJr Hudgins, Th01~pson~ Ball 8£ Associates"

18JJ7".'---!9" 50 feet north and 20 feet west of SE cor.
AI~,it."..1c."" 1~039.7. Sample log.

l8N7W··27. 500 feet south and 15 feet west of tJE co!'~

Altitude; 1,078.1. Sample logp

IB1;7V!-1l.-2~ NW cor. Altitude, 1,0%.00 Jrill~rls log
supplied by HUdgins J Thompson, Ball & Associ.atesG

18N7i'l-24-]. SF,; cor~ Altitude. 1,J24.5. Driller1s log
3upplied b;y Budgins, Tha:np8on~ Ball & Assoc:i"tes ..

Sand;, fine 15 1:,
Sa..,d, fine; clay 10 25
Clay, coarse~ sandy 5 30
Clay~ yellow~ sandy 6 36
Sand, red, fine 4 40
Sand 3 43
Sand~ coarse 1.3 56
Shale

6

6
11
16
27
32
48

55

16
27
32
38
43
48
53

59

30
32

36

6

:;
6
5
5
5

6

7

4

10
11

6
5
5

11
5

16

30
2

Thickness Depth
(feet) (feet)

11 11.

, 16

Ii 22

5 27

10 37

7 44

l8N81;[-3. 120 feet south and 15 feet west of Kg cor.
Altitude p IJ159~6~ Sample log.

Sand a:.-ld clay, brown
Clay~ r8ddish-brown) sandy
Clay~ bro-,.'n, aandy~ fine
Clay~ brown and gray, sandy
Sand, very fine
Clay ~ gray and brown, sandjr
Gravel, medium; sand, medium,

ca1r;areoue
Red bed:o

18N8W-4~ '/5 feet north Md 10 feet east of SW cor..
Altitude~ 1~1l5~7~ Sample log ..

Sand? veY"'J fine
Cl"l~i, bl·o'·,n~ sandy, calcareous
GrJ:l.yel$ medium; sand, medium;

caliche
Red kcis

Sand and clay, g1'ay
Sand S-'1d clay, reddish-brown

and gray
Sand s very )'i.ne
Glay ~ redd sh-brown, :Jandy
3ar.:; <1l1d (;" "W~ r::ddish-brown
Cla<", bl"CfuTl., sandy; g:t"8vel, fine
San·: w;.ry fine
Gravel~ m~d.l.1,.1J~; aand ll medium
CleJ'~ l'eddish··brnwn" sandy;

gravel~ m,adium
Reel beds

Sand, Y8X7r fill~

C~ay. brown and graYi sandy;
caliche

Gravel~ arkosic p lnedium; sand_
meciiUID,

Gra"1Je::'~ arkosic, medium; sand and
-:; 1£.7 ~ brawn, calcareous

Gravel~ medium; san'd and clay,
brown~ calcareous

Sand, medi.um; gravel, medium,
calcareous

Red beds

18N$W-l~ 60 feet north ~fid 20 feet west of SE cor.
Altitude, 1,146~9o Sample log~

10
20
30
50
56

18
33

Dept.!".
(feet)

.18

1$
15

'1'hicknef;s
( feet)

10
10
10
20
6

6 6
5 11

and gray 16 27
5 32
5 37

gravel)
6 43

gravel,
7 50

Altitude, 1~lOOs7~ Drill~r75 log
ThompBon~ Ball & Associates.

181'7'';-17. 10 feet west and 55 feet north of SE cor~

Altitude, 1,100.7. Sample log.

Sand and clay, brown 32 32
Clay, red and brown, sandy,

calcareous; gravel, fine 11 43
Gravel, medium; clay, red and

brmID s sa.J'1d.YJ calcareous 5 48
Red bed8

18N7W-19. 10 feet south and 100 feet east of l11:" cor~

NE~f\'W*~ Altitude, 1,103.9. Sample log~

Sand J .Cine
Sand e.nd clay
Sand~ fine
San", coarD6
Sand~ fine

GI.",yJ sandy
3s.nd, coarse

Clay, brown, sandy
Sand and clayp brm.n
Sand and clay, brown
Clay, gray, sandy
Clay, brown and gray
Sand and clay, brown;

fine
Sand and clay, brown,;

medium
Red beds

18N7W-23-2. N:E cor~

supplied by Hudgins f

Clay and sand
Sand, coarse
Shale

18N8W-U-;~. 20 feet north and 70 feet east of SW cor.
Altitude; l,078*6~ Swnple log.

Clay, gray, sandy
Sand a..'1d clay, brm-m
Clay. brown and gray, sandy
Sand, brO\'.n~ coarse; gravel~ fine
Sand p brown, coarse
S,and, brown, coarse; gravel, fine
Gravel, lIl8Uium.; sand, medium;:

clay, red
Gravel, medium
Red beda

6
5
5
6
5
5

5
5

(,

11
16
22
27
32

37
42

Sand. very fine
Cla;y~ brown and gray, sandy,

calcareous
Sand and clay; grayish-brown
Clay, brown, sandy
Red beds

6

5
5

1.3

(,

11
16
29



$N9W-12. 10 teet south ~~d 10 feet west of 1~ cor.
A1titade, 1,075.3. Sampl'O ;'og~

19NaI'l-4. 75 feet north and 8 feet eB.3t of SW cor ..
Altitude,. 1,218.0. Sample log.

19N7W-29. 75 feet west arid 15 feet north of SE cor.
Altitude, 1,150.0. Sample logo

Thickness Depth
(fee '. ) (feet)

Clay, brown, sandy, cB.lcareous 6 6
Sand and clayJ brown; gravel,

finc,. calcareous 5 11
Sand,. medium; gravel,. medium,

calcareous 11 22
Sand, coarse; gravel,. fine,

calcareous 10 32
Red beds

Clay, brown, sandy, calcareous
Clay, brown and gray, sandy
Sand, very fine
Sand and clay~ brown; caliche
Sand and. clay, gray, calcareous
Gravel, medium; sand, medium
Sand, coarse; gravel, fine
Sand and clay, brown; gravel,

medium
Red beds

6
16
10
11
10
11
5

5

6
22
32
43
53
64
69

74

Thickness Depth
( feet) (feet)

Sand and clay~ brown 6 6
Clay, reddish-brownJl sandy 16 22
Clay, brown, sandy 5 27
Sand and clay,. brown 10 37
Sand, brown,. medium 6 43
Sand and clay, bro'W1l 10 53
Sand, very fine 11 64
Sand and clayJl brown 10 74
SandJl very fine 5 79
Clay, broWl1 J1 sandy 6 B5
Gravel,. medium,. sand and clay 5 90
Gravel, mediu.m; sand,. medium 5 95
Gravel,. medium; clay,. brown and

16 111gray, calcareous
Cla;}', brown and gray, sandy,

116calcareous 5
Clay, reddish-·brown; gravel,. fine,.

calcareous 4 120
Red beds

19Nffi'l-6~ 390 feet north and 15 teet east of SW cor.,
Altitude, 1,.219~S. Sample log.

19N7W-JI-2. 100 feet south and 20 feet east of NW cor.
Altitude, 1,159.5. Sample log.

19N7W-JO-Z. StVi;:SEt. Irrigation well. Altitude, 1,182.7.
Drillerts log supplied by owner.

Sand
Clay, sandy
Sand, fine
Clay, red and blue, hard, sandy
Sand, medium
Red beds

5
33

5
29
20

5
38
43
72
92

Sand,. brown, fine
Sand and clayJ brawn
Sand, brown, medium
Clay, brown and gray,. sandy
Sand, brown,. medium
Sand a.nd clay, reddish-brown
Sand. brown, coarse
Sand and clay, brown
Sand,. medium
Sand,. coarse; gravel. tine
Sand; clay. red; gravel
Red beds

6
5
5

11
10
6
5
5
5
6
5

6
11
16
27
37
43
48
53
58
64
69

Clay,. gray:lsh-bro'WIl, sandy 6 6
Send and clay,. light-brmm 5 11
Clay,. bl,o,,,..n and gray, sandy U 22
S&id and clay, reddish-brown 5 27
Sand and clay,II brown and

dark-gray 5 32
Sand and clay,II light-brown;

16 4Bcaliche
Sand and clay,. light-brown;

gravel, medium; caliche 5 53
Gravel, medium; sand,. medium 5 58
Gravels medium; sand and clay 20 78
Red beds

19N$W-S~ 80 feet south and 15 feet west of NE cor.
Altitude,. 1,219 ..8.. Sample log ..

Clay, brown, sandy 6 6
Sand, brown.. medium 10 16
Cla.y, brown, l!latlcly 6 22
Sand, brown,. fine 5 27
Sand, very fine 5 32
Sand, mediUJn 6 38
Sand,. very f:i..ne 26 64
C1a.y,. brown,. sandy 26 90
Gravel, medium. 5 95

19N5W-12. 55 feet south and 15 teet 'West of NE cor.
Altitude, 1,.::'.25 ~7.. Sample log..

19N5W-IQ-2. 60 feet south and 15 teet west of NE c?r.
Altit'lJde,. 1.207.6. Sample log..

19N5W-3-2o 5 feet north and 60 feet we~t of SE cor..
Altitude, 1,208.3. Ssmple log.

Sand and clay,. gray 6 6
Sand and claYJI gray; gravel, fine 5 11
Clay,. gray, sandy 11, 22
Sand,. very fine 5 27
Clay, brown and gray, sandy 5 32
sand, very fine 5 37
Clay, brown and gray, sandy 6 43
Sand,. very fine 15 58
Clay,. reddish-brown,. sandy 21 79
Clay,. reddish-brown, sandy;

5 85gravelJl fine
Gravel, medium; cl.aYJl reddish-

bro'Joltl, sandy 7 92
Red beds

86

Clay, dark gra.y. sandy
SandJl coarsej gravol, fine
Clay,. gray and brown. sandy
Clay, brown ll sandy
Sand,. very fine
Clay, red, sandy
Stlnd.. very fine; caliche
Sand,. fine; caliche

Clay, brO"~

Clay, reddish-brown and gray,. sandy
Red beds

9
2

11
5

37
10
16

5

6
9

9
12
22
Z1
64
74
90
95

6
15



1 N8hT-lh-L 23 feet east and 750 feet north of SW cOr'.

Altitude) 1,193"O~ SBmp16 log.
19t':8't.-27-2. 1,<;.80 eet north and' 780 feet wes of
cor. ."J. ~tude, 1, ,70. • 3a:npl log.

Sand, gray) U':ed~um

Sand anti clay" ~ddish-brQwn

Sandp browfi~ cQa.rse
Sand and -::1&:1., brown
Sand and clay) :red,~ ca.lcareolls;

grave· , f1.ue
Clay and sand, grey
Clay~ gray, sDndYJ gravel,

medil.un
Gravel.' mcdiu,11

ThiclmBtlS Depth
(feet) (feet)

6 6
10 16

6 22

" 53

11 64
5 69

5 '14
21 95

Soilj sand, br~wni medium
Sand, brown mediu.1l
San~J bl"own', clayey
Sa.nd, brown. med'~um

S.l',d, brown, fine
Sand, medium, clay, brown

and gr'ly
Sand, br,)Wll, fine
Gra-;1S1. mediULiJ
Red beds

Th '..cknes .
( feet;

21
5

11

5
13

f,

DepVI
(feet.;

2'1
32
43
48

53
66
n

19N~~-14-2. 50 feet east and 75 feet north of SW cor.
Altitude~ 1,204._,.

19L'BW-31. 25 feet east and 10 teet sout.h of 1M cor.
Altitude, 1,151.5. Sample log.

19NBW-33. 15 feet 50uth and 100 feet east ot N~ cor.
AltHude, 1,158.5.. Sample log.

Sand, very fine i 6
3end end clay, brown 5 11
sand~ very fine 5 16
Sand and clay, brown; rravel,

fine 11 27
Clay, '.1rown, sandy 5 32
Clay, brown and gray1 5andy;

gravel 1 medium 5 37
Gravel, medium; <1and~ medium 10 1,'1
Red beds

19N9\'l-1Q-2- 250 feet south and IpS90 feet "West 0.:' NE
co~', Altitude~ :1,150,5.. Sample log.

19N9W-14" 10 feet Douth and 35 feet east of lJW oar.
NEL, Alti~udej 1,148.7. Sample log.

sand, brown~ mediu:n 6 6
Sand and. cla;:.'~ brown; gra'oloel, fine 5 .c.

S:and:~ ver.'Y fine 5 16
Sand and cli.\Y, brOl'il'l; gravel: fine 16 32
Sand, very fine 11 43
Sand a;,1d clay ~ b.c'owl1.9 calcareous;

gravel, fin' 5 48
Cla.y, brown, s8.ndy 5 53
Clay, grayish-b:L'oW!l! sandy; gravel,1

medium. 5 5$
Clay, bl'o<m and gray~ sandy 6 64
Sand and clay:. brown 5 69
CIa}', browr:!is h-gra.y, ,andy 16 85
Clay, browntsh· "griiY~ sandy;

gravel i f'ne 5 90
Gravel, medil.l.ll 5 95
Clay, br'Qwn, sandy.; gravel, fine 5 100
Gravel f medium; sando medium 15 115
Rod beds

19N8W-17~ 570 f8G~ north and 15 feet west of SE cor.
Altitude, 1~l90"l Sampls log.

Sand" brmm) r.OfU'se 11 11
Sar,C, b:>ow:l, m.cdiUl"J 5 16
CIa;,;" b:ro',Tj. 3XF gray, sandy 6 22
:.l-l:.TId v~ry fine 5 2'1
';1ay., ·:-eddir:lh",',rmm. aiL:; 5 32
Clay; I'cddish-bl:'own" sandy 5 37
Cla.y, brown a.'"Jd gl'i,;'y" sandy 11 48
Cla~" bZ'()\,>[!l and gray, sandy,

calcar-eot-l.s 5 53
CIa,?, .redd1 sh-b own, sandy,

calcareous 5 58
Clay,. b:rawn and gray, sandy;

caliChiS 6 64
Sand~ J:ed, medium; graveL

medium 10 '14
Clay" I'p.d; gt'8.'m.i.} medium 4 78
Rod beds

Sand, very fine
Sand~ brown, medium
Cla;Y'1 brown and blBck, sandy
Clay, brown, sandy
GraVEl),. medium; sand and clay,

brown, calcareous
Red beds

Sand an, clay~ gray
Clay, brc:",n t sandy
Clay!, Lrown i\O',: gray" eandy
Sand, coarse
Gravel, i'~le" sand, coa.rsej

caliche
Red beds

16
6

15
6

$

6
6

10
5

8

16
22
37
43

51

6
12
22
2'1

35

19N8fl··24., 195 fee., south and 15 fc,et 'Wezt of J-.TE cor.
Altit~de, 1;188~2~ Sampls log.

Sand, very tine
Sand and clay, reddish-brown
Cl"':It, brown i aandy
.3and, very- fine
Clay, brown and gray, ss.ndy
S:,.\'\,d, V"ery fine .. clay} brown
Sand, very fine; c<l.llche
Cla: r end ~and$ reddish..brown;

gravel, fine
Red bed

6
16
31

6
5

11
10

5

6
22
53
59
64
'15
$5

90

0'7

Sand and clay, dar],-gray"
calcareous

Sand, clay, brown and
gI'ay

Sand and;:lay~ brown
Clay, broWllJ sandy
Gravel, medium; sand, medium;

caliche
Red beds

6

5
5
6

9

6

11
16
~~

31



19N9W-22. 65 feet south and 5 feet west of rE cor.
Altitude, 11l1l9~8. Sample log~

20~8W-17. 110 feet east and 15 feet north of SW cor.
AJtituc.s, 1,257.0. Sample log.

Thickness Depth
(feet) (feet)

Sand, very fj.!1e 6 6
Sand, brown, medium 5 11
Sand, very fine 5 16
Sand and clay, brown 6 22
Sand, msdium; gravel, fine 5 27
Gravel, medium; sal1d, medium 16 1.a
Sand, medium; gravel, medium 48
Gravel, medium; sand, medium,

calcareous 4 S2
Red beds

Sand and clay, gray
Clay, dark-brown and gray, sandy
Sand end clay, gray and brown
Clay, bro\offi and gray, sandy
Clay, brown and blad;, sandy
Clay, gray. sandy
Sand, very fine
Sand ~d clay, grayish-brown
Sand, very fine
Clay, brown, sandy
Clay, red, sandy
Red beds

Thickness
(feet)

6
5
5
6
5
5
6
5

21
10

5

Depth
( reet)

6
11
16
22
27
32
38
43
64
74
79

19J119:,r-2l,-2. 650 feet sout.h and 15 feet west of tiE cor.
Altitude, l,164Q4. SSlllple log.

ZOI'J$lrl'-lS. 100 feet east and 12 feet south of NW cor.
Altitude, 1,254.2. Sample log.

20:'iS':i-19. 85 feet west and 20 feet north of SE cor.
AltiLud€, 1,241.7. Samplp. log.

Clay, bro"'TI, sandy 11 11
Sand, fine; caliche 11 22
Sand, very fi.!le 5 27
Clay, ",d, sandy; gravel,

fine 5 32
Clay, red; sand a....1d gravel,

fine to medium 6 38
Red beds

19N9T:i-26. 15 feet I'lest a..'1d 15 feet south of !-,."2 co!'.
Altitude, 1,132.1. ::3a.;npls log.

Sand and clay, brown
SEBG and clay, reddish-brown
Clay, redGi5h-bro~~, sandy

3~~d, brown, medium
Clay, bro~n, sandy, calcareous
Clay, brown, sandy
.Sand, very fine
Shale, rGd and sray;

gravel, medium
Red beds

6
5

11

6
5

22
U

5

6
11
22

6
11
33
74

79

20X8H-b. 85 feet east and 20 feet south of TM cor.
Altitude, 1,26009. 5&~ple log9

20;':S,'i'-26. )5 feet east and 15 feet north of S'vl' cor.
Altitude, 1,258.7. Sample log.

20NBlti-7. 333 feet south a:1d 225 feet west of EI,. cor.
Altitude l,27t~8. Sample log.

110 feet east and 15 feet south of j~1 cor.
1,256.5. Sample log.

Sand, brm-m, .-r\;:ldium, calcarf!ous
Sand, dark-bro~n, medium, silty,

calc.o:.reous
.Sand .'l.nd clay, coarse, calcareous
Sand, very fine
Red beds

Sand~ gray, medi~~

Clay, brown, sa!ldy
Sand, very fine
Glay, reddish-brown
Red beds

6

5
11

7

6
16
21
5

6

11
22
29

6
22
43
L;8

Clay, gray a..nd brown, sandy
Sand and clay, brown, calca.reous
Clay, gray and brown, sandy
Clay, reddi5h-bro~TI and gray,

sandy
Clay, reddish-brown, sandy
Clay, brown and gray, sandy
Red beds

20!-:8W-27.
Altitude,

Clay, dark-gray and bro~n,

sandy~ calcareous
Clay, brown, sandy
Sand and clay, reddish-bro>m

and dark-gray
Sand, very fine
Clay, reddish-brown~ silty
Red beds

6
5
5

11
5
6

6
10

6
5

19

6
11
16

27
32
38

6
16

22
27
46

20~8W-29. 75 l~eet north and 15 feet west of 52 cor.
Altitude, 1,224.80 . Sample log.

Sand, bro'.m, mediuTll 6 6
Sand, very fine 5 11
Sand a.od clay, brown, calcareous 16 27
Clay, brown and gray, sandy 15 42
Sand, ver.! fine 6 1..$
Clay, reddish-brown and graJ',

sand;r 5 53
Clay, reddish-brown, sa..'1dy 11 64
Clay, red, sand;!" 5 69
Clay, ",ct, sand;r, calcareous 74
Cl~r, brown, sandy 5 79
Clay, brolffi, s;;..ndy, calcareous 6 8'
Sane, very fine 10 95

88

::::la;r~ bro-.lTl, sandy
Clay, brown, sandy, calcareous
Sand, brar.TI. mediwll
Sand and clay, brar.n
Sand, ;-cry nne
Clay, brown and gray, sandy
Sand, brown, :nediw!I
Sand and clay, brown
~lay, bro~~, sandy
Clay, brown. sandy, calcareous
Clay~ rej, sandy

11
5

27
10

5
6

10
5
6

11
16
43
53
58
64
74
79
85
90
95



20!;;9'i1-2-1. NW IX');'. Altitude 1,247.4~ Drillerts log
supplied by city of Enid.

20N9!'1-6-3. NEtNE~E~~ Altitude, 1,175.0.
log s~ppl~8d by city of Enid.

,'iller'S

Clay and sand
Sand
Red bed

Thickness
(feet)

10
25

Depth
(feet)

10
35

S _jd, fine
Sand, coo" S~

Red beds

Thickness
(feet)

35
25

Dept,
(feet

35
60

20N9W-2-?. NW cor. swt. Altitude, 1,244.1. Sample log.

20N9W-2-3. 70 feet west and 10 feet north of SE cor.
Altitude 1,252.9. sample log.

2ON9W-6-4. NWi;swksE~. Al.titude, 1,170.0.
log eupplied. ~ ott,. of Enid.Sand and clay, brown and gray

Sand and d3.Y~ grayish-brown
Sand and cl,".~·, gray and brown
Clay, brown and graYe sandy
Sand and clay, brown and r,r2y
Chf, brown, silty, sandy
Clay, brown and craYI silty, sandy
Clay, reddish-brown, silty,

sandy; gra.vel, .~ine

Red beds

10
5
5

10
5

10
15

7

10
15
20
30
35
45
60

67

Sand
Sand, fine
Clay. ,gray
Clay. sandY
Sand~ fine
San::" _ coarse
Cr,w,~1•.ni',dium
Sane:y coa.rs~
Gcyel and clay
Red beds

5
5
5
5

10
5

15
15
4.5

Driller"

5
10
15
20
30
35
50
65
69.5

Clay, brown and gray, sandy
Sand, very fine
Red beds

32
17

32
49

20Wf;/-' ". SEisE~SW~.. Altitude, I, L6S.0. Driller's
log $Uppliea 1;ly cit,. of Enid.

20N9W-4-1. NE cor. Altitude, 1,225.7"
supplied by the city of En:d.

Sand and clay
Sand
Sand and gravel
;3Md~ coarse
Red beds

Driller's log

33 33
8 41

15 56
4 60

San_.
Sand, fine
Ciay~ ~andy

IClay bh.ck
Clay and send
Sand, coa~e

Sand, mediuJJl
Sand, fine
Sand, medium
R"'d beda

5
5
5

10
5

15
5
5
5

5
10
15
25
30
45
50
55
60

20N')\·:-5-2. SWtNWkNW~i. Altitud", 1,213.7. Drilhr~:3
log supplied,by J~ E. Yarborough.

201\' ,-5-3- SEtNW~NE~NW1::. Altitude, 1,207-3. Driller's
log suppli':d by J. Ee Yarborough~

20N9W-7-2. NEtNwhrmt. /i,ltitude, 1,F2.0. Drillerts
log supplied by city of Enid.San an topsoil

s , fi" e
Cl y wh~te, soft
Grave

Sand
Rock; gray, hard
Sand; gravel
Red beds

11
11
26

2

27
5

16

11
22
48
50

27
32
48

S"",.
ClaYf S8D.tV
Clay. black
Sand. [i'iS
Sane', e-oarse
Gravel ... f:l:ne; clay
Sand, medium
Red bed"

5
10
10
if!
iO
5

10

5
15
25
35
45
50
60

20N9W-5-7. 45 feet east and 55 teet north of Sl·t cor.
Altitude, 1.114.3. Sample log.

20N9W-5~4. NE~NEkNW~. Altitucle, If202.0. Driller I ,'"'

log supplied bT city of Enid.

Sand, fine
Sand~ coarse
Red beds

Sand and clay, gray~ calcareoue;
gravel, medium

Sand and clay, brown, calcareous
S,'_nd, very fine
Sand, medium; grave I" medium,

calcareous
Gravel. medium.
Red beds

27
11

6
~6
21

15
4

27
38

6
22
43

58
6~

89

20119W-20-C NE cor. NWi;. Sample loS'

Sand and clay. brawn 10
Sand, brown, med1\111t 5
SeJ'ld and clay, brown 10
Sandt medium;- caT. brown,

sandy j
Sand) medium; Wl. grayish-

broWll., sandy, calCa:reoue 5
Sand. medium; grollvel and cl~,

calca1'$OUS 5
Sand~ medium; gr.~vell fine.

calcareou:lJ 5
Sand, coarBe; gravel, mediUJ:P.,

calcareous 5
Sand, coane; grav$l~ fine ;5
S~d, Jneoi,UlJli gravel $Jld clay,

c.aJ,.careotl,z 25

10
15
25

30

35

40

45

50
55

SO



20NIQt.'i-12-2·. SE.f;!ffli;:NEk. Altitude, 1,165.0. Drillf.!::"5
log suppl~ed by city of Enid.

2lNBW-19-1. NW cor., Public-suppl? well.. AltitUde,
1,240.5. Driller1a log supplied b,· city of Enid.

2J::8:W-1B-2. ...i..' cor. SEt:. Sample log.

'l'h., (,1aless
(feet)

S01,l 5
Sand
Clay, blue 10
Clayl gray; sand 5
sand, white, coarse 5
Gravel and sand, white 15
Sand and gravel, yellow 10
Red beds

Depth
(feet)

5
10
20
25
30
45
55

Clay.' brownish-gray, sandy
Clay, gray, sand,r
Clay gray, sandy, calcareous
CIa. , brcnm and gray! sandy,

calcareous
Red beds

Thickness
(fee', )

10
5

15

.Jept:j
. f·,et)

10
l5
20

35

20NlOW-12-6. NW4NWisEh Altitude, 1,160.0. Driller's
log supplied by city ot Enid.

Sand and. clay 10 10
Sand 10 20
Sand and.'lay 10 "'''..
S""d fine; clay 10 40
R(,d bed.s and ~and.; fine ,,0 60

2lNaw-19-2. NW cor. SW~. Alt,ituds, 1.238.5.
los suppl'ed by city of Enid.

Sand
Sand fine
Sand~ medium
Sand, coarse
Gravel, fine
Gravel~ fine; clay
Clay
Red beda

10
5

25
5

10
5

25

10
15
40
45
55
60
85 S~d, fine

Clay and sand
Red beds

10
25

Drillerts

10
35

20NIOW-12-'!. SEkNE!S~. Altitude, 1,160.0. Driller's
log supplied by city of Enid. 21118W-l -4. 100 fset east and 100 feet north of SW cor.

Altitudl;;!, 1,24.-::.. sample 10-

2INSW-".9- NE cor. NW"~. ,,:'i;,ituds, 1,233. Dfoillerte
log supplied by city of Enid.

2L1\T$\>1 30. '10 feet soutl and 4$ fset west of NE cor.
NTd~_ Altitud!', J.,2.32.~. Sample log.

Clay, gra.,< sandy, calcareous 20 10
Sand, me ::'.iwu, calcareoua 5 15
Sand, red.. medium; clay.: red 15 30
Clay, b:cown" calcareous" sandy lO 40
.laY", gray and brown, calcareous 10 50

3il'" reddis:-brown; lay,
cal';areous 5 55

Clay, ray and brown,
5 60calcareous J sandy

Red beds

5 5
10 15
5 20
5 25

5
5 35

4 39

itude, 1.237.3. Driller's

20 20
10 ' 30
10", 40
10 50

10
20
30
35

10
10
10

5

Clay, brown, sandy
Clay, brown, sandy; caliche
No :'.lamp.8
Cla.y brown" ~ andy; caliche
Cl~' b own and gray, s-and.1;

caliche
CLy, brawn, Bandy; clai,~h8

Clay, brown and gray, sandy~

calcareous
Red beds

Sand
Sand end lay
Clay and sand
Clay and tland, fine
Red beds

21 ,8W-19-6. SE co~. swk.
log :':iupplied by city of Eni

Sand and ',.o.y
Gand and gravel
Sand
Cla,." gray
Red beds

Sand 10 10
Sand, fine 5 15
Sand, medium 10 25
Sand, medium; clay 5 30
Sand, coarse 5 35
Gravel, .me 5 40
Gravel, med:um 5 45
Gravel, fine; clay 10 55
Red. beds

20NlOW-12-8. SE~E~SW~. AltitUde, 1,151.0. Driller's
log supplied by city of Enid.

Sand. 5 5
Sand, fine 15 20
Sand clayey 5 25
Clay red 5 30
San'-', medium 5 35
San , coarse 5 40
Gra"eJ 5 45
Grav 1, medium 5 50
Red beds

20NlOW-13-3. sW*NEkrfw~. Altitude, 1,140.0. Driller's
lClg supplied by city of Enid..

Sand 10 lO
Clay. Bandy 5 15
C'&y, gray 5 20
Clay, black 5 25
Sand, medium 5 30
Gravel, fine 10 40
Sand, coarse 5 45
Gravel, fine 5 50
Red beds

20Nl.OW-14-2. sE~rffiisEk. Altitude, 1,120.0. Driller's
10' B'upplied by city of Enid.

Sand. fine 10 10
Gravel, coarse 23 33
Redboda
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21N9W-4-1. 15 feet south and 150 fe~t we5t of NE cor.
Altitude, 1,320.6. Sample log.

2lN9W-20-J. 65 feet north and 50 feet west of SE cor.
Altitude, 1,234.2. Sample log.

Thickness Depth Thickness Depth
(reet) (feet) (reet) (feet)

Clay, dark-gray, sandy 6 6 Clay, gray and brawn, sandy (, 6
Clay, brown and gray, sandy 2l 27 Clay, grayish-brmm, sandy,;
Clay, brownish-red, gravel, fine 5 11

calcareous 4 31 Sa"ld and clay, gray 5 16
Red beds Clay, gray and brown, sandy 6 22

Sand, very fine 5 27
Sand and clay, brown 5 32
Sand, medium; gravel, medium 5 37

21N9W-5. 580 feet east and 12 feet south of 1I"W cor. Sand, medium,; gravel, medium,
Altitude, 1,30$.5. Sample log. calcareous 6 43

Sand and clay, brown; gravel,
Sand. gray, medium 6 6 medium 10 53
Clay and sand, grayish- Sand and clay, reddish-brown;

brown, calcareous 16 22 gravel, medium 5 5$
Clay, gray, sandy 5 27 Clay, reddish-brown, sandy,
Sand, very fine 11 38 calcareous 6 64
Clay, brownish-red, Clay, reddish-brown, sandy,

sandy, ca.lcareous 10 48 calcareous; gravel, fine 5 69
Clay, brownish-red, Clay, reddish-brown and white,

sandy 53 sandy, calcareous 5 74
Red beds Clay, reddiSh-brown, sandy,

calcareomi; gravel. fine 5 79
Clay, reddish-brown and gray,

calcareous 6 $5
2lN9W-9. 20 fest east and 90 feet south of NW cor. Clay, reddhh-brawn, sandy,
Altitude, 1,29.5 .2. Sample loe;. calcareous; gravel, fine 7 92

Red beds

211f9W-22-1. NW cor. Altitude, 1,283.8. Driller's log
supplied by city of Enid.

2lN9W-ID-l. 50 feet south and 15 feet west of tlli cor.
Altitude, 1,318.8. Sample log. 2lN9W-22-4. 25 feet north and 65 feet east of SW cor. NWt

Altitude, 1,275.2. Sample log.

21N9W-14-2. 15 feet south and 85 feet west of NE cor.
Altitude, 1,283.4. Sample log.

Sand and clay, 'brown and
gray

Sand. very fine
Clay, brown, sandy
P.ed beds

Sand and clay, brown and gray
Clay, brown and gray, sandy
Clay, brownish-red, sandy
Red beds

Sand, brown, mediwn
Sand and clay, brown
Sand, very fine
Clay, reddish-brown,

sandy
Red beds

6
16
11

11
5

17

6
16
16

10

6
22
33

11
16
33

6
22
38

48

Sand and c.l.ay
Sand

Sand, brown, medium
Clay, red, sandy
Sand, red, very fine; clay, red
Red beds

2l.N9W-22-5. S'd cor. m"l"k. Sample log.

sand, brown, medium.
Sand, reddish-brown, medium
Sand. and clay, reddish-brown
Sand, reddish-brown, medium
Sand and claSr , reddish-brown
Clay, silty, calcareous; sand,

gray, fine
Red beds

10
30

35
5
7

5
15

5
5
5

11

10
40

35
40
47

5
20
25
30
35

46

2lN9W-15. 65 feet south and 15 feet east of ~~ cor.
AltitUde. 1,314.6. Sample log. 2IN9W-22-6. l~i cor. SW~. AltitUde, 1,275.2. Driller's

log supplied by city of Enid.
Sand, coarse 6 6
Clay. gray, sandy,; gravel, Sand and clay 10 10

fine 5 11 Sand 35 45
Clay, gray, sandy 11 22
Sand and clay, brown qnd

gray; gravel, fine 5 27
UE cor. NW~.Clay, brown, sandy 16 43 21N9W-23-1- Altitude, 1,310.0. Driller's

Clay, reddish-brown, swdy 16 59 log supplied by city of Enid.
Red beds

Clay and sand 20 20
Clay and red beds 10 30
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2lN9W-24-5. NE~SE4sE~. Altitude, 1,237.9. Samples
and cores supplied by Geo. E. Fa.iling Supply Co.

2lN9W-24-l. Public-supply vell. 125 feet north and
95 feet west ot SE cor. SWt. Altitude, 1,251.5.
SBIllple log.

Driller's log supplied by

Sand, brown, fine, argilla.ceous 10
Sand, brown, medium, argillaceous 20
Shale, reddish-brown mottled with

gray, silty, sandy, calcareousJ
shows earthy fracture 20

Shale, reddish-brown mottled with
gray, calcareous; ahows earthy
fracture 10

Shale, reddish-brown, mottled with
gray, sandy, calcareous; shows
earthy fracture 10

Sandstone, light-gray, fine-
grained, calcare~s 0.5

Sandstone, mottled gray and red,
tine-grained, argillaceous,
calcareous 1.5

Shale, red mottled with gray, hard,
silty; calcite in veins; showe
conchoidal fracture 2

Shale, red mottled with gray,
sandy, calcareous; shows
ea.rthy frac1;.ure 3

No sample 4.5
Shs.le, gray to red, sandY'; shows

earthy fracture; small cavities
lined with druay calcite 0.5

Sandstone, banded red and brown
mottled with gray, very fine
grained, argillaceous, calcareous;
a few small cavities 15

Shale, banded gray and red, silty,
fissile, calcareous; a few small
cavities 1

Siltstone, red mottled with gray,
argillaceous; shows earthy
fracture; many small cavities
lined with druay calcite 3

No sample 1
Sbale, red, lSilty, calcareoua;

shows earthy fracture, a few
small cavities 4

No sample 1

us

lJ2

128

131

109

U3
114

122
123

125

147
148

150.5
151

153

158

159

163

164

108

165
166.5

Depth
(reet)

Thickness
(feet)

Shale, red, silty, calcareous;
shows earthy fracture; a few
small cavities 1

Shale, gray, silty, calcareous,
shows earthy fracture; a few
small cavities 0.5

Shale, mottled red and gray, silty,
calcareous; shows earthy fracture;
a few small cavities 0.5

Shale, red, mottled with gray,
calcareous; shows starchy
fracture; a few small cavities 3

Shale, banded reddish-brown and
gray, fissile, calcareous, a
few small cavities 1

No saxnfl1e 1
Shale, red mottled with gray,

calcareous; shows earthy
fracture; cavities up to 1
inch in diameter 4

Shale, red mottled with gray;
shows earthy fracture; calcite
crystals in cavities and cracks 2.5

siltatone, gray with reddish
brown mottling, argillaceous,
fissile, calcareous; a few
small cavities 1.5

No sample 1
Siltstone, mottled red and gray,

argillaceous, calcareous,
cavities up to 1 inch in
diameter 2

Shale, red mottled with gray; shows
earthy fracture; cavities up to
1 inch in diameter with drusy
calcite 3

Shale, red, shows earthy fracture;
cavities up to 1 inch in di-
ameter J

Siltstone, red with gray mottling,
argillaceous 2.5

Shale, red mottled with gray,
silty; shows earthy fracture 4

Siltstone, red mottled with gray,
argillaceous, blocky to fissile,
calcareous; cavities up to 1
inch in diameter 3

No sample 2.5
Siltstone, red mottled with gray,

argillaceous, fiasile, cavities
up to 1 inch in diameter 4

No aample 1
Siltstone, gray mottled with red,

blocky to fissile argillaceous 2.5
No sample 0.5
Shale, red, hard; shows conchoidal

fracture 2
Shale, reddish-brown and red,

mottled with gray; shows earthy
to conchoidal fracture 5

Sha.le, banded red and brown, silty,
calcareous, shows earthy fracture 1

Shale, reddiBh-brown, calcareous,
showa earthy to conchoidal
fracture 4

Shale, bluish-gray to reddish-brown,
calcareous; shows earthy fracture 1

Shale, red, calcareous, shows eartbT
fracture; cavities up to 1 inch
in diameter 1

No l!larnp1e 1.5

21N9W-24-5. NE!:s$Et.-continued

5

82

97

50

72

10
15
20
25

30

43

98

74

70

70.5

10
30

77
Sl.5

60

101
102

106
1m

Depth
(feet)

10
20
30
40
50

5

5
5
5
5

5

13

Thickness
(feet)

10
10
10
10
10

Sand, reddish-brown, medium
Sand, reddish-brO\tm, medium;

caliche
Sand, reddish-brown, medium
Sand, fine
Sand and clay, reddish-brown
Sand and clay, reddish-brown,

ca.1careous
Clay, reddish-brown, sandy;

caliche
Rod beds

Sand and clay
Clay and sand, 'White
Sand; clay, Bandy
Clay &nd Band
Sand and clay
Red beds

2lN9W-23-2. SW cor. N"..ri~
city of Enid.
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211,19\"-24-5. NEtsEiSEi .--continued

Thickness
(feet)

Depth
(feet)

Thickness
(feet)

Depth
(feet)

2lN9W-28-2. SNi-SEtSE~. AltitUde, 1,230.0.
log supplied by city of Enid.

Clay and ::land, brcrwn and gray 5
Clay and sand, brown and gray;

caliche 5
Clay, brown, sandy 10
Clay, brown and gray, sandy 20
Clay, brown and gray, sandy 10
Gravel, medium; clay, brown and

sandy 10
Red beds

Sand, brown, meditUnj clay,
brown, sandy 10

Sand and cl8Y~ brown 10
Sand, brown, coarse 5
Sand and clay, brown 10
Sand and clay, brawnll' ca1.careou" 5
Clay, brown, sandy; caliche 5
Cla.y, brown, sandy; caliche;

gravel, fine 5
Sand and claylI' brown; gravel,

fine; caliche 13
Red beds

10
15
20
35
40
60

10
20
25
35
40
45

50

63

5

10
20
40
50

60

Dril1er t e

10
5
5

15
5

20

S~d

Glay, gray
Clay, sandy
Sand, fine
Clay, sandy
Sand, coarse
Red beds

173

173.5
176

168

189

195

169
169.5

171.5

168

178

183

6

2

5

2

1.5
1

2·5

1

Shale, red, calcareous, shows earthy
fracture; ,cavities up to 1 inch
in diameter

Siltstone, reddish-brown and gray,
argillaceous, calcareous; shows
earthy fracture

No sample
Shale, red, hard, silty, calcareous;

shows earthy fra.cture; a few
small cavities

8hab, red, silty,. ca.lcareous; thin
veins of satinspar gypsum; a
few small cavities

Siltstone, bluish-gray and red,
calcareous, argillaceous

t!o sample
Shale, red, hard, calcareous;

shows conchoidal fracture;
thin sheets of selenite
gyp61llJl

Shale, red, hard, calcareous;
shows conchoidal fracture;
gypSUl!I in veins and nodules

Shale, bluish-gray and red,
calcareous, shows blocky
fracture;: thin veins of gypsWll

No sample
Shale, red mottled with grayish

blue, hard; shows earthy to
conchoidal frecture; gypsum in
veins and nodules

Shale, bluish-gray mottled with
red, shows earthy fracture

Shale, red, hard, calcareO'J.s;
shows earthy to conchol:ial
fracture; thin veins of gypsum

21N9W-25-4~ NW cor. Altitude, 1,288. Dril1er9s log
supplied by city of Enid.

2IN9W-)2-J. S~i:ksE~tmt-swl::. AltitUde, 1,213.9. Driller's
log supplied by J. E. Yarborough.

Sand and clay
(''lay and sand
Sand
Sand
Red beds

10
10
20
10

10
20
40
50

Sand and topsoil
Sand, fine
Sand, coarse; gravel, fine
Red beds

11
11
15

11
22
37

2lN9';1-32-4. NW~I;sEkswk• Altitude, 1,210.5. Driller's

NEkswkswk. Altitude, 1,2.39.7. Driller's
log supplied by J. E. Yarborough.

21N9W-27-1.
log supplied by city of Enid. Sand and topsoil 11 11

Sand 5 16
Sand 5 5 Sand, coarse 6 22
Clay, aandy 5 10 Sand, fine 10 32
Clay', red 5 15 Sand, coarse 5 37
Sand: fine 25 40 Red beds
Cla]", red 5 45
Gra.vel, fine 15 60
Red beds 2lN9\i-J2-S. NW*NWtsE~SW*. Altitude, 1,205.6• Driller's

log supplied by J. E. Yarborough.

Sand and topsoil 11 11
2lN9l;-27-2. NEksEk,sEk. AltitUde,. 1,270.0. Driller's lor; Sand, fine 14 25
supplied by city of Enid. Clay, streaks 4 29

Sand, toarse 3 32
Sand 10 10 Sand, coarse; gravel, fine to
Sand, fine 5 15 coarse 11 43
Clay, red 5 20 Sand, coarse; gravel 3 46
Red beds Red beds
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21N9W-32-6. SWf;SEtSK~__SloJ~. Altitude, 1,210.4.
log supplied by J. E. Yarborough.

Driller's 21N9W-36-2. 15 feet north end 100 feet east of 5W cor.
Altitude, 1,264.5. Sample log.

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Sand and topsoil 11 11 Sand, brown~ medium 6 6
Sand 21 32 Clay, brown and gray, sandy 10 16
Sand and gravel 11 43 Sand, very fine 11 27
Gravel 10 53 Clay; brown and gray, sandy 5 32
Red beds Red beds

21N9W-32-8. NW~SEtsWf;sE*. Altitude, 1,220.0.
log supplied by city of Enid.

21N9\'l-32-7. NE~SE~SK~S\'l~. Altitude, 1,211.4.
log supplied by J. E. Yarborough.

21N1OW-10. 15 feet north and 90 feet west of SE cor.
Drillerts Altitude, 1,247.8. Sample log.

21N'lOW-12-2~ 15 feet south and 215 feet east of NW
cor. Altitude3 1,269.7. Sample log.

6
16
22
33
38
43
48

53
58
64

69
74

80

6
10

6
II

5
5
5

5
5
6

5
5

6

Sand, brown~ medium
22 Sand, bro'WIl, medium:; gravel, fine
37 Clay~ brown, sandy
51 Sand, brown, mediumj gravel, fine

Sand, b~'own, medium
Sand, brown, m~dium; gravel, fine
Sand, Very fine
Clay, grayish-brown, sandy,

Drillerts cal~areou5

Clay, brown, sandy; gravel fine
·Clay, gray, sandy; gravel, medium

5 Clay, d..,rk-gray, sandy; graVel,
10 med:'-'lil
15 Clay, b:, :<.ck- gravel t medium
20 Clay, ':·rown and black; gravel,
25 medium

Red beds

45

22
15
14

5
5
5
5
5

20

Sand
Sand, fine
Sand and gravel
Red beds

'l'opsoil
Sand
Sand, fine
Clay~ red;' sand
Clay, red
Sand~ yellow, fine; gravel,

coarse
Red beds

21N9W-32-9. SE*NE~SEi. Altitude, 1,224.0. Driller'8 Clay~ brown, sandy II 11
log supplied by city of Enid. Sand 3 brotm, medium 9 20

Clay~ brown, sandy 2 22
Sand 5 5 Sand, brownish-red, medium 5 27
Clay, sandy 10 15 Clay~ brownish-red, silty 6 33
Clay;, rod, sandy 20 35 Sand, brownish-red, medium 5 38
Clay, gray 5 J..j.O Clay, brownish-red, sandy 5 43
Gravel, fine 5 45 Sand, bI"'ownjsh-red~ medium 5 48
Gravel, medium 5 50 Sand, V"Gry fine 5 53
Gravel, medium; clay 5 55 Sand, b!'owniah-red, medium 6 59
Red beds Sand, very fine 5 64

Gravel, medimn 5 69
Sand, medium; gravel, fine 13 82
Red beds

21N9W-33-2. NWi:SW~NE~. Altitude, 1,225.0. Dr-illert·s
log supplied by city of Enid.

2lN1OW-12-3. 20 feet north and 130 feet west of SE
Sand 5 S cor. Altittme, 1,262.1. Sample log.
Clay, blue 5 10
Clay~ sandy 10 20 Sand, brown, medium 6 6
Sand, fine 10 30 Clay" grayish-brown, sandy 21 27
Sand, medium 5 35 Clay~ brown, sandy 16 43
Clay, sandy 5 40 Sand, very fine 10 53
Gravel~ fine 15 55 Gravel, mediUlJlj sand and clay, red 11 64
Red beds Gl'a'!el, mediurn, sandy 19 83

Red beds

21N9W-33-3. SE~SEtSW*~W~. Altitude) 1,229.0.
log supplied by city of Enido

Driller's 21NlO\'J-16-2. 700 feet north and 726 feet east of SW
cor. Altitude, 1,214.8. Sample log.

Top:;oil
Sand
Sand and clay, gray
Sand, yellow, fine
Sand, yellow, medituIl
Sand, white; gravel, coarse
Red beds

5
5
5
5

20
15

5
10
15
20
40
55

Clay, brown, sandy
ClaJ'; brown~ sandy; sand, medium
Sand, coarse, gravel) fine
Sand, coaras; gravel, fine,

argillaceous, calcareous
Sand, coarse; gravel, medium
Red beds

11
5

11

5
8

II
16
27

32
40
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21NIOW-24. 15 feet south and 110 feet east of N\v cor.
Altitude, 1,247.9. Sample log.

22racrw-29. 85 feet south and 15 feet 'West of ME cor.
Altitude, 1,294.9. Sample log.

Thickness Depth
( feet) (feet)

6 6
5 11
5 16
6 22
5 27
5 32

21 53
5 58
6 64
5 69

Sand, brown, medium
Sand and clay, brownish-red
Sand, very fine
Sand, brownish-red, coarsej

caJ..iche
Clay, brown, calcareous
Clay and sand, brown,

calcareous; gravel, fine
Sand, brown, calcareous; gravel,

fine
Red beds

Thickness
(feet)

6
5

2l

1
8

2

10

Depth
(feet)

6
11
32

33
41

43

53

Clay, brown, sandy
Clay, brown and gray, sa.'ldy
Clay, reddiSh-brown, sandy
Clay, brown, sandy
Clay, red, sandy
Clay, brown, sandy
Clay and sand, reddish-brown

and gray
Clay, red, sandy; gravel, l~ine

Sand and clay, red; gravel, tine
Gravel, lilediwn; sand, coarse
Red bedf:!

22NIOW-34' 35 f~et north and 65 feet wast of SE cor.
Altitude~ 1,270.0. Sample log.

22Nl~4. 160 feet south and 7 feet east of NW cor.
Altitude, 1,.365.7. Sample log.

Clay, gray, sandy 6 6
Cla]', reddish-brown, sandy,

calcareous 5 11
Clay, reddish-brow, sandy, cali~he 16 27
Shale, reddish-brown, silty,

calcareous 5 32
Shale, brown, sandy, calcareous 5 37

22NlOW-7. 20 feet south and 45 feet west cif 1l'E cor.
Altitude, 1,363.4. Sample log.

Cl~~·, reddish-brown, sandy
Sand, fine; caliche
Clay, red, sandy
Sand, red, JtII3diwn
Sand, red, medium; gravel, fine
Gra\'al, med1.um
Sand, medium
Gravel~ medi.UIr.
Red beds

6
5

21
6

10
5
4
2

6
11
32
38
48
53
57
59

22N1.DW-9. 100 feet north and 15 feet east of SW cor.
Altitude, 1,312.6. Sample log.

22NlOW-36. 15 feet south and. 35 reet west of ME COl'.

Altitude, 1,3l7~4. Sample log.

Clay, brown and gray, sandy
Send and clay, brown
Sand, brown, medium
Sand and clay, brown
Clay, reddish-brown, sanel)"
Clay, brown, 3andy; caliche
Clay, red, sanely; gravd, fine
Red beds

22
15
16
11
10
5
9

22
37
53
64
74
79
88

Sand and cla)", gray
Sand, brown, rnedj.um
Clay and sand, brown
Sand and clay) brown
Clay, brownish-red, sandy,

calcareous
Red beds

6
16
11
10

4

6
22
33
43

47

Clay, brOlm, san<1r 6 6
Clay, gray, sandy 5 11
Clay, dark grayish-brown, .andy 11 22
Clay, brown, sUty 5 27
Cl-r, reddish-brown, sanely 10 37
Red beds

22NlOW-19. lSO feet south and 8 feet west of NE cor.
Altitud.e, 1,312.1. Sample log.

Clay, brown and gray, sandy 22 22
Clay, dark brown and gray, sandy 5 27
Clay, brown and gra.y, sandy 5 32
Clay, red.dish-brown, eandy 5 37
Sand., very fine 16 53
Clayt brown, eandy 11 64
Gra.vel, medium; sand, coarse 10 74
Gravel, medium; sand and clay, red 5 79
Red beds

22NlOW-25. 80 feet south and 10 feet £last of NW cor.
Altitude, 1,307.8. Sample log.

22Nl1W-3. 65 feet north and 10 feet ...t of.SW cor•
Altitud.e) 1,333.5. Sample log.

Sand, medL-1m; gravel, fine 6 6
Sand and clay, brown; gravel,

fine 5 11
Clay, brown, sandy; gravel, fine 5 16
Clay, brown, sandy 6 22
Sand and clay, brmm; gravel,

medium 10 32
Clay, brown, sandy; gravel, fine 5 37
Clay, brown, sandy 6 43
Clay, gray and brown, sandy,

cal<;areous; gravel, medium 5 48
Clay, gray, sandy, calcareous;

gravel, fine 5 53
Clay, gray, sandy; gravel,

58medium; caliche 5
Gravel, medium; sand, coarse 9 67
Hed beds

22~llW-7-Z. 1,320 feet west of ME cor. Altitude,
1,304.8. Driller's log supplied by Alexander & Pollard.

No sample 22 22 Sand, fine; clay streaks 20 20
Sand, brown, medium 21 43 Cla~' , red and whit.e, sandy 18 38
Sand and clay, brmm 10 53 Roc}~s 2 40
Clay, reddish-brown, sendy 10 63 sand, fine 7 47

Sand, fine; gravel 6 53
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?;'::'::.c::,\V-·?'<i. 1 .• <~O :"eel f.''?51:, of I.X cor~ I\ltitude,
~_~ ~OCi.;:. ;!:r:.lleJ"s 1,0[. s-...pplied ~sr ,U~n::a.nder ,~ F:lll,ard.

22\:llh·-l!S-1. 0.4 mile east of NW cor. Altitude, 1,314.9 ..
V:::'1.i:'.er T:; 10i; :2upplied by Alexander &. Pollard.

Drillerts log

Iii .C~~J:l(-':;S

{.::cet)

S,~ld, finez clay streaks; gravel
Red beds

22NIIW-8-2. N~ cor. Altitude, 1,316.0.
supplied by Alexander & Pollard.

~,;<)p'-:.h

(f-eet)

;~and, brown) fine
C-:lay, sandy
Sano, fine
Cla.J'~, 3artcty
Sand, fine
Sand, coarse; gravel
Red beds

Thickness Depth
(feet) (feet)

17 17
5 22

24 46
11 57
6 63
6 69

22NllW-l6-2~ Et cor .. Altitude, 1,314~8.
supplied by Alexander & Pollard.

sand, fine; clay streaks
Sand) fine
Sand, cOarse; gravel
Sand, medium
Red beds

55
5
6
4

55
60
66
70

Sand, fine; cl,,:r streaks
Sand, medium
Red beds

60
2

Drillerts log

60
62

22NlIW-9-1. ~~ cor. Altitude, 1,326.1. Dril1er t s log
supplied by Alexander & Pollard.

Sand, fine 3 3
22NllW-17-1. 1,320 feet east of NW cor. Altitud.e,

Clay, sandy; sand streak3 44 47
1,291.6 .. Dl'"illerts log supplied by Alexander & Pollard.

Rock 2 49 Sand, brown, fine 16 16Clay, yellow, sandy 10 59
Sand, coarse; gravel 3 62 Clay, sandy

gravel (trace)
7 23

Sand, fine 2 64 Sand, fine; ;:::lay; 27 50
Red beds Red beds

22NIIW-9-Z. N! cor. Altitude, 1,317.$. Driller's log
supplied by Alexander & Pollard.

22.NllW-l7-2. 1,320 feet west of NE cor. Altitude,
1,297.2. Driller's log supplied by Alexander & Pollard.

Sand, f,ine
Cla3', sandy
Sand, red, fine
Clay, white, sandy
Sand, fine
Sand, coarse; gravel
Red beds

3 3 Sand, brown, fine; clay streak 28 28
6 9 Clay, sandy 17 45

19 28 Sand, medium 5 50
7 35 Sand, coarse; gravel 2 52

17 52 Red beds

6 58

22NllW-l7-3. N~ cor. Altitude, 1,287.25. Drillerts
log supplied by Alexander & Pollard.

22~llW-9-3. NW cor. Altitude, 1,308.3.
supplied by Alexander & Pollard.

sand, fine; clay streaks
Sand, coarse; gravel
Red beds

42
14

Driller's log

42
56

Sand, fine
Clay, sandy
3:md, fine
Sand, coarse;
Red beds

gravel

20
12

9
5

20
32
41
46

22NIIW-9-4. E~ cor. Altitude, 1,329.8. Driller's los
supplied by Alexander & Pollard.

22N1lW-17-5. Wf; cor. Altitude, 1,271.2. Driller's
log supplied by Alexander & Pollard.

clay streaks
Sand, fine 17 17

Sand, fine; 40 40 Clay, black, sand;y 11 28
Rocks 2 42 Sand, coarse; gravel 4 32
Cl~', red and white, sand.r 3 45 Red beds
S.and., tine 7 52
Clay, red, sanliy 3 55
Clay, yellow, eandy 7 62
Sand, medium 3 65 22NllW-18-2. NW cor. Altitude, 1,290.3. Driller's
Hed beds log ,upplied by Alexander & Pollard.

22;~llW-9-5. SE cor. Altitude, 1,320.6. Driller's log
suppl~ed by Alexander & Pollard.

Sand, fine; clay streaks; rock at 38
feet 60 60

Red beds

Sand, fine
Clay, sandy
3and~ fine
Sand, coarse; gravel
Sand, medium
Sand, coarsel gravel
Red beds

96

21
7
3
7
6
4

21
28
31
38
44
48



22N11W-1S-3. 1~J20 feet west of l\"E cor. Altitude,
1~287.6. Driller's log supplied by Alexander & Pollard.

22NllW-20-5. Wi;: cor. Altitude, 1,275.2. Driller's
log supplied by Alexander & Pollard.

Thickness Dept.h Thiclmess Depth
(feet) (feet) (feet) (feet)

Sand, brown, flne 6 6 Sand, fine 15 15
Sand, fine; clay streaks 29 35 Clay, red, eandy 6 21
Sand, fine 4 39 Sand,. coarse; !,Tave1 11, 35
sand, c.oarse; gravel 5 44 Red beds
Red beds

22NllW-18-4. 1,.320 feet esst of NW cor. Altitude,
l,2B9.a. Driller's log supplied by Alexander & Pollarcl.

22NIIW-21-2. NE cor. Altitude, 1,309.4. Driller'5
lng supplied by Alexander & Pollard.

22NIIW-21-3~ Nt cor~ Altitude, 1,306~6.

log supplied by Ale.xander & Pollard.

22NllW-19-3. 1,320 feet west of NE cor. Altitude~

1,272.6. Driller's log supplied by Alexander & Polla.rd.

22N11W-19-4. 1,320 feet east cf NW cor. Altitude,
1,260.4. Driller's log supplied by Alexander & Pollard.

22.!'lnW-21-4. E~ cor. AltitUde, 1,30.3.3.
log supplied by Alexander & Pollard.

Sand, brown, fine
Clay, sandy
Sand, fine; clay streaks
Clay,. blue, sandy
Sand, coarse; gravel
Red beds

Sand, brown, fine
Clay, sandy, tough
Sand, white, fine
Sand. coarse; gravel
Red beds

Sand, brown, fine
Clay, black, sandy
Red beds

6
5

19
8
7

9
6
1

12

21
17

6
11
30
3$
45

9
15
16
28

21
38

Sand, fi..'le; clay streaks·
Sand, coarse; gravel
Red beds

Sand. brown, fine; clay
Sand, red, fine
Clay
Sa....d; fine
'sand, coarse; €,T8vel
Red 'bede

Sand~ fine; clay atreaks
Clay,. E1andy
3and~ tine; clay streak
Red beds

58
10

12
37

7
2

12

33
17
16

5$
68

Driller':J

12
49
56
58
70

Driller's

33
50
66

22NlIW-20-2. NE cor. Altitude, 1,298.7. Driller's
log supplied by Alexander & Pollard.

22!Unl-21-5. Center. Altitude, 1,299.0& Driller's
log supplied by Alexander & Pollard.

22NllW-21-6. 1,000 feet east of SW cor. Altitude,
1,293~aa D;;illc:-tf. l!)g ~\lpplied by Alexander & Pollard.

Sand, brown, fin!}
Clay, red, sandy
Clay, white, sandy
Sand, red~ fine; cla.y streaks
Clay, sandy
Sand, fine; clay streaks
Sand, co~e1 gravel
Red beds

7
7
1

13
4

24
7

7
11,
15
28
32
56
63

3and, nne; olay streaks,
sandstone layer at 45 feet

Sand, med:i,um
Red beds

59
3

59
62

22NllW-21-7. SE cor. AltitUde, 1,301.1. Driller's
log supplied by Alexander & Pollard.

Sand, fine; clay streaks 45 45
Rock 3 43
Sand, fine; clay streaks 7 55
Sand. medium " 59
Red beds

22Nll\i-20-3. 1,320 feet 'Wat of NE cor.. Altitude,
1,)01&3. Driller's log supplied ,by Alexander & Pollard.'

Sand, brown, fine 11, 11,
Clay, sandy 4 18
Sand, fine 13 31
Clay, sandy 4 35
Sand, fine; clay streaks 24 59
Sand, coarse; gravel 8 67
Red beds Sand, fine; clay streaks

I';U tia:np!.<c
35
25

35
60

22NllW-2D-4. 1,32:0 feet ea5t of NW cor. Altit.ude,
1,290.0. Driller's log supplied by AleXlit'lder & Pol1tlrd~ 22NllW-Zl-S. 400 feet north of SE cor. Altitude,

1,300.1. Driller's log supplied by Alexander & Pollard.
Sand, brown, fine 8 8
Clay, sandy 3 n Sand, !"in€"; clay streaks 62 62
Sand, red, fine;. clay 33 44 Red. beds
Sand, coarse 5 49
sand. coarae; gravel 1 50
Clay, red 2 52
Red beds

97



22Nll\'I-21-9. 60 feet north of SE cor. Altitude.
1.299.4. Driller's log sllpplied by Alexander & Pollard.

22NllW-30-2 .. NE cor. Altitude". 1,265,3. Driller"!
log supplied by Alexander & Pollard.

Thickness Depth Thiekrlt!'ss Depth
(feet) (feet) (feet) (feet)

Sand, brown". fine 5 5Sand, fine; clay streaks 35 35 Clay. rad, sa.ruiy 9 J.4
Clay, red and whit.e, sandy 10 45 Clay, red J. 15
Sand, fine; clay streaks 17 62 Sand, fine 5 20
Sand, fine 4 66 Send, coarse 3 2:J
Red beds Sand, coarse J gravel 7 30

Red beds

22NllW-32-2. NE cor. Altitude. 1,274.9. Driller's
log supplied by Alexander & Pollard.

22NllW-3D-3. 1,320 fee.t W88t of NE cor. Altituc1e,
lf267.6~ Driller's log supplied by AleJWlder & Pollard.

22NllW-2l-10. 1,.320 feet west of SE cor. Altitude.
l •.30S.4. Driller's log supplied by Alexnnder & Pollard.

Sand. fine J.5 15
Clay. sandy J.5 3D
Sand, fine 5 35
Clay, sandy 7 42

.Sandstono 3 45
Clay, sandy JJ. 59
Sand. red. fine, hard 10 69
Sand, fine 4 73
Redbeds

Sand, brown, fine
Clay, red, sandy
Sand, fine
Sand~ coarse; gravel
Red becUJ

9
11
3
5

9
20
23
28

22NllW-22-2. 100 feet west of SW cor. Altitude,
1,229.2. Driller's log supplied by Al.e.xa.nder & Pollard.

22NllW-32-.3. 660 feet west of NE cor. Altitude,
1,273.5. Driller's log supplied by Alexander & Pollarcl.

22NllW-26-2. 90 feet north and 18 feet ea.st of SW cor.
Altitude, 1,277.70 Sample logo

22NllW-32-4. 1,320 feet east of Nk cor. Altitude,
1,272.7. Drillerls log SUpplied by Alexandor &: Pollard.

22tillW-32-5. 660 feet east of Nk cor. Altitude,
1,271.0. Driller's log lJupplied by AleX&rl.der & Pollard.

22Nl1W-28. 95 feet south of NE cor. Altitude, l,29S.7.
Driller's log supplied by Alexander & Pollard.

22NllW-32-6. N~ eor. Altitude, 1,264.4.
log supplied ·by AleXJlI1de~ &: Pollard.

Sand. rine
Clay. gray. sandy
Sand. red, tine
Clay, red and whit!'.!, S81'1dy
Rock

Sand. grayish-bI'oWtl. medium
Sand. and claYI1 brown; gravElI. fine
Sand and clay, brown; gravel, fine;

caliche
Clay. brown and gray, sandy
Sand and clay, brown; gravel, fine
Clay, brown and gray, sandy
Clay. red.dish-brown, sandy
Sand and clay, reddish-brown
Sand and cla.y, brown
Sand, brown, medium
Sand, brown, coarse
Sand, brown, medium
Sand and clay, brown
Gravel, fine
Red beds

Sand, tine
ClaT, gray, sandy
Sand, red, fine
Clay, red and white, sandy
Sand or limestone; drill could

not go far'th"r

5
6

JJ.
J.3

6
5

5
6
5
5
5

n
5
5
6

10
5
2

~
19

8

J.

5
11
25
38

6
n

16
22
27
32
37
48
53
58
64
74
79
81

5
n
30
38

39

Sand, brown~ fine
Clay, brown, sandy
Sand, fine
Sand. coarse; gravel
Red bedB

Sand. brown
Clay, blue, ~andy

Sand. fine j clay streaks
Sand, coarae; gravel
Red bade

Sand, brown
Clay, blue, sandy
Clay, brownl1 sandy
Sand, fine J clay
Sand, coarse; gravel
Red beds

Sand, brown
Clay, Band
Sand, fine
Sand. coarseJ gravel
Red beds

J.5
15

8
8

11
4

20
9

8
3
7

15
9

7
26
4
5

15
30
38
46

11
J.5
35
44

8
11
18
33
42

7
33
37
52

22Nl1W-29-1. wk COl'o Altitude, 1,260.7. Driller's
log supplied by Alexander & Pollard.

Sand, fine 7 7
Clay, sandy S 1.5
Sand. coarseJ gravel 9 24
Sand, fino 6:30
Sand, coarse; gravel 4 34
Red beds
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Sand, brown
Clay, gray, sanq
Sand, red, fine
Clay, .red} sandy
Sand~ tine
Sendr coarse; gravel
Clay, red, sandy
Sand. coarse; gravel
Red beds

8
6
6
5

10
2
3
J.

e
JJ.
20
25
35
37
40
41



22NllW-32-7. 1,980 feet east of NW cor. Altitude,
1,256.3. Driller's log 5upplied by Alexander & Pollard.

22N12W-12-4. NW cor. Altitude, 1,265.3. Driller's
log supplied by Alexander & Pollard.

Thickness Depth Thicmess Depth
(f.et) (feet) (fe.t) (feet)

6 6 Sand, fine 6 63 9 Sand, coarse; gravel 15 215 14 Red beds6 20
17 37

22NllW-32-10. NW cor. Altitude, 1,251.0. I1riller'5
log 5upplied by Alexander & Pollard.

22NlUI-.32-a. 1,320 feet east of NW cor. Altitude,
1,251.4. Driller's log supplied by Alexander & Pollard.

22NlIW-32-9. 660 feet east of' NW cor. Altitude, 1,253.0.
Driller's log supplied by Alexander & Pollard.

10
21

10
11

22Nl2rl-13-). 1,320 feet east of Nif cor. Altitude,
1,266.4. Driller's log supplied by Alexander & PollllI'd.

23rmw-7. 30 feet north and 15 feet west of SE cor.
Altitude, 1,339.9. Sample log.

Sand, brown, fine
Sand J coarse; gravel
Red beds

Sand, fine 2 2
Clay, grayish-brown, 5andy 4 6
Sand and clay, gray 5 11
Clay and sand, brown and gray

calcareous 5 16
Sand, light-brown, medium 6 22
Sand and clay, brown, calcareous 5 27
Clay, brown, sandy, calcareous 5 32
Sand and cla.y, brown, calcareous 5 37
Cl~, reddish-brown and gray,

sandy, calcareous "6 43
Gravel, medi.um; ,and, coe.ro. 5 48
Sand, coarse; gravel, :medium 5 53
Sand, gravel, and clay,

reddish-brown 5 58
Gravel, medium 21 79
Gravel, medium; clay, reddish-

brown and gray, calcare~s 6 85
Sand and gravel, medium 3 88
Red beds

23NllW-8. 1.26 feet south and 12 feet \fest of NE cor.
Altitude, 1,365.9. Sample log.

5
9

13
18
21
22
28

5
7

10
13
19
25
26

5
4
4
5
3
1
6

5
2
3
3
6
6
1

Sand, brown, fine; soil 5 5
Sand, fin. 4 9
Sand, coarse; gravel 6 15
Clay, red; sand 8 23
Sand, coarse; gravel 2 25
Clay, red 2 27
Red beds

Sand, brmm; soil
Clay, black, sandy
Clay, tan, sandy
Sand, red, coarse; gravel
Sand, coarse; gravel
Clay, red; sand and gravel
Sand, coarse; gravel
Red beds

Sand, brown; Doil
Clay, red, sandy
Sand, fine
Sand, coarse; gravel
Clay, sandy
Sand, fine
Clay, sandy; sand, coarse; gravel
Red beds

Sand, brown; soil
Sand, fine
Clay, sandy
Sand, hard, medium
Sand, coarse; gravel
Red beds

.22NllW-JJ":l. N~ cor. Altitude, 1,279.9. Driller's
log supplied by Alexander & Pollard.

22Nl2W-12-3. N~ cor. AltitUde, 1,281.0. Driller's
log supplied by Alexander & Pollard.

22NllW-33-2. 1,320 feet west of NE cor. Altitude,
1;282.5. Driller's log supplied by Alexander & Pollard.

Sand, brown, fine 9 9
Cl.ay, brown, sandy 11 20
Clay, red, Bandy 25 45
sand, medium; gravel 4 49
Clay 1 50
Sand, mediun;; gravel 2 52
Red bede -.

Sand, very fine 6 6
Sand, brown, fine 5 11
Sand, very fine 11 22
Sand and clay, brown 5 27
Clay, brown, sandy 5 32
Sand, very fine 5 37
Clay, brawn, sandy, calcareous;

gravel, medium 6 43
Clay, brawn, sandy; gravel, medium 5 48
Sand, ve'r7 fine 10 58
Clay, brown, sandy, ca.lcareous 11 69
Clay, reddish-brown, calcareous;

gravel, medium. 4 73
Red beets

23NllW-21. 320 feet south and B feet east of NW eor.
Altitude, l,347~6. Sample log.

Sand and clay, brown 6 6
Clay, brown and gray, sondy 10 16
Sand, very fine 16 32
Clay, brown and. gray, sondy 5 37
Clay~ gray, sandy 6 43
Sand, .very fine 21 64
Sand, medium; gravel, medium 10 74
Sand and clay, reddish-brOlM;

gravelJ tIledium 5 79
Red beds

1)
20
40
50

20
30

13
7

20
10

20
10

Sand, fine
Clay, brown, sandy
Clay, red, sandy
Sand, medium.; gravel
Had bed5

Sa.nd, fine; clay streaks
Sand, coarse; gra.vel
Red beds
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IRRIGATION "I'lELlS COHPI.ETEn AS OF AUGUST 1, 1953

KmGFISHER COUNTY

Annendix C

70 Rotary i 75' 3211 75' of 1611 Perforated Turbine
I

8JO
160 notary ! 82' 32" 82' ('If I8n Perforated Turbine 1,500
80 Rotary I SI' 3011 8'7' of 161t Perforated Tu::-bL'1e 500
80 Rotary i 75' 2611 75' Perforated TurDine 600
80 Rotary, 56' 2611 "' 56' of 1611 Perforated Turhine 600

160 ! Rotary I 761 32 1l 1761 of 1811 Perforated T"'!1r::me , 1,OOC;
120 JRotary i 62' 24" 62' of 1211 Perforated 'I\;.r; E1B i 345
80 R.otary I 61' 30lt 61' of 1611 Perforated ?url'ine ~ 500

-----~ ---- ._---_._-"

I ! Type
I, Acres ! of Total I TYPJ of H.eported

at Lon Date Irrif':ated Ril! Denth Diameter I Cas;n" Finial1 PU!'tln Yield Gni

15/6/49

,

7-T·; 40 : P.otary 34' 30" 1.34'of 16n , Perforated Turbine 200
tN-7':i : i";ay' 1949 80 Rotary 91' 1611 ! 91' of 16n i Screen Turbine 600
1-7\'1 ,%1/52 30 R.otary 44' 31fl '44' of 16n Perforated Turbine 125
J-7\.'.T 2 24/53 40 Rotary 61' 3211 61' of 1611 PerfOrated 'Turbine !.,.CKJ

m-7"\i 1952 180 Crug 41' 8" 3D' sandpoi.'1t Centrifugal 1,200
~-7J;: 1949 1 Drh-eu 28' 2" 28' of 211 Sandpoint Centrifugal I --
1-71) 1951 10 Driven 38' 2" 38' of 2" Sandpoint Centrifugal I --
~-7'JoI Dec. 1952 50 Driven 38' 4tt 38' of 4 1t Sandpoint Centrifugal 600
'J-7H July 1951 1.0 Cable J8' 8" 38' of 81t Perforated cent~:fuga1 I 130
If-TN !'lay 1951 2 Rotary 1,0' 8" 40' of Sir Perforated --
{-7'iJ Hay 1948 26 Driven 27' 2" 27 1 of 2" Sandpoint Centrifugal ' 25~'

.j-7'",' Hay 1947 10 Cable hO' 6" 40- -- Centrifugal , 150
'j-7\o1 Nay 1945 30 Driven 30' 2" 30' of 2 11 0andpoint Centrifugal 25:)
f-7rl V~y 1945 , J, Driven Je' 2" 30' of 2 11 Sandpoint C.entrifugal 2~O

'J-71," l';h: 1947 I 30 Cable 35 ' 1211 35' Gra'rel C"lntrifugal 250
f-7t'1 5 7/37 , ,,0 Du_g 50' 20' SOt of 40 lt GraY01 ':;entrifugal 1,200,

'l-6~! 1946 80 Driven 30' 2" JOt of 2 tl Sandpoint Cent riLlgal 450
7N-6\'! 11/20/52 35 Rotary 501 2611 50' of J2!1 P9rforated Turbine

I

150
7!'l-6y,' 1948 80 Driven 40' 2" 40' of 2 fT Sandpoint I C6ntrifugal 450
IN-6C! Hay 1941 40 Driven 35' ;;'11 35' of 2 1t Sandpoint , Centrifugal 400

15 Driven 3.5' lf1T 35' of 1+,11 SanJpoint, Ccnt.rifugtll 150
35 Driven 3.5' 2't 36' of 21t Sandpoj.nt Centrifugal 250
75 DriYen 38' Zit 381 of 2 11 Sandpoint Centrifugal 500
80 Rotary 73' 211t 65 1 of 1211 Perfo~ate'd 10' Turbine 265
80 Potar.r 75' 321

' 60t of 16n PerfortJ.ted Turbine 900

O>ner I:
J

Francis Gorton, Hennessey 'I 9-1(
H. S. Stringer, l-islme5sey 30-
Halt Stribble~ 110l'"lllessBY t,-I,
B. Throckmorton~ Hennessey 6-1e
Bill Barr~ Dover 35-1,
lee Foultz, Dowr 1-17
Dill Barr, Dover 2-17
Pete Towne, Dover 2-17
Pete Towne* Dover 2-17
Earl McNally, Dover 2-17
Emma L. Purdy, Dover 2-17
w. D. Kenyon, Dover 2-ri
W. D. Kenyon, Dover 2-17
rl. D. Kenyon, Dover 2-17
W. D. Ken,YOll, Cover 2-17
J. R. Cheney, Dover 2-17
Glen Johnston, Dover 7-1"
Roy Counts, Dover 10-
Glen Johnston, [JoveI' 17-
~l. D. Kenyon, Dover 18-
W. D. Kenyon, Dover 18-
w. D. Kenyon, Dover 18-
Glen Johnston, Dover 18-
Virgil Ingle, Dover 132-
G. H. stewart, Hennessey 22-
G~ H. Stewart, Hennessey 22-19N-8H 2/22/53
AI D~ Racer, Henne-ssey 14-19N-&1i 10/5/52
JifJa,son Stanbaugh, \'Jaucanis I 16-19N-8'ti 2/15/53
Delmer Beadle, Hennessey j16-19tJ-8W Nov. 1952
Warner Elrod, Hennessey 30-19N-8W Oct. J952
Al D. Racer, Hennessey 22-19n-8~' 10/22/52
George Yecrnan 2i..-lSn-7H Oct. 1952

~._~~. HcCann, Dove~ ". 32-lSN-6w 7/29/53 t

I-'o
o



IRRIGATION WELlS CCNPLo;TED AS OF AUGUST 1, 1953

HAJOR COONTl

--
::-5~)

3:)0
soc
400

;,50
<.;00
300
250

,:0 Rotary 5['1 36n

8 Potary 49' 10n
_v Rotary 70' L?"
,0 Dug 53 ' ;.;;:u
,0 Rotary (Ijt ',2 T1

J-' ~ot«ry {'it. ' 2,,"
)0 Eotary 35' 3C"
- -- 51' ·:m

BO ;<ot.,.ry 60' 1""
)0 ~ctary 82' 19"
Xl :~otary 56' 321'
,,:0 ~otary 52' 2Bo

av. 1952 I 68 ?otary 59' --
-/22/52 60 :R.otalJr 50' Ie',
''..2/53

1

80 l:otary

I
60' 1811

>Oar. 1948
l

)0 Rotary 6',." --

Continued

____(Mler I Acres T~ Tetal I 1Typ:l of Report,":!d I---r [(\Cation Date Irrigated :?i" Dent:h Dial:leter Casing finish, Pumn Yield-Ct':-: 1
, I I,
I ~:, -21\-9\'; 5, J/53

'-22i:-n, dl!52
J,,>-,al;-] (l'.i Ja'1. 19')1
~G-21~J-(J',: :'.2.'" 194f:
7-;1"-'..1" ]!i/53
~-;:~2i:-L:', ;Jl/53
32-211;-..;\; ',' /Ie!:;;,
E-21i:-lC:! -_
6-~lN-10J Apr. 1953
,-20':-9<: ')lS!J1
~-20ri-9i-: ,;jal'. 1953 I 21

!l. 1. :"7I'ers, Ames I::::::~:" :S/lh3 i
:::'owrl ,\:alone, .\.Jnes 3l,.-2OfJ-9i'; 1"
,'a1t<::r laubach, ;','ichita r:an. 2-201-:-10:, 1/

',j j cto!' laubhan, ;:J~25 iL'_-_2_0_1:_-_'_l".'__-,-"_'~__~-'-- L_---':_-L -'-- ---l -L=--__=-- i -=_i _

Appendix C:

I. '2"". Hall, hJIles
l.eo Earms, ":.lBO -'pri:-,;~s

?ra.'1k FulJcr'
rled \:cod, J,:U<;:;

Pete .Jantz. ?J;j:~F'Vj

II. J. ,:i)rt" ", ~" .·pr1JJ.gs

r. H. " ....s,tr, .,n~!;

f.. t1• ;»"'~r., ~(iabella

,~'harl ., 'rL~\'iU~l, ~l:~nZl\lood

IP. ;\rdA on, >r'.-.l5

illo ~. :(l'lolLr.a.~= ,.1I'-'.'i

, \. ',. lIal1, hffie.;

to;
f-'



o

,.,.
•

{ "l
. ,
, y

l-',

~aw !)

I \ '1
\ ,i

'",

I ~ ~

ScOlD In Mile-..

Con'wr lotefVCI\ZOfe-et

SHOWING RS ONTHE
CONTOU

GENERALIZED CK SURFACE
BE ORO

EXPLANAT10N

/'2~

='ne 5holliing g1ritu~~0; bedfock~~=.
1.e~t<lbo'ffl

~~"-.

. o1tl'le CImarron
::::I~ttcm l(lnd~

MAP OF KINGFISHER
LFA, GARFIELD. HOMAPARTS OF ALF~ COUNTIES. OKLA

AND MAJO



.,.'.,.. ..IU•• CI""...b ........._.....

SV J. E. BARCLAY

GEOLOGIC MAP OF
PARTS OF ALFALFA, GARFIELD, KINGFISHER

AND MAJOR COUNTIES. OKLAHOMA
SHOWING THICKNESS OF TERRACEOEPOSITS

OItIa..... stal.N'I'_,
lJn'II'S'tCII.IlftI~1IVfOlI...GWnll ll...

"'I~M""" U:.~NtI
___ ~1r4,"lrI"'\IOOIl

...,ui..,rfoaollr-.
___ .BitI.-."'~Idr<lool

P-.l .....
ClWl.II"'IIl,.

_, $O~

!;ooo.,..,Iu.I, ""'.lll4ItlIleI. .......h
'-l'I~'oM""o1""

....,..

Gn "•• lil\ ....d ...... ,~tII.Ci.,"'"'"
V!l\1.,.; ,,.dot....:l oll;j""'"tnIlut..,l'
_gl,',,".,lllb~_tlrr.""I1J,r

1I_e-......A!¥........ -._"""",
.,,,_."ucI\lI'!"blQ.~.._l....

B!Mt.,I ..,.IWII5l1I ..........11'1_..<II
......_ , •.d.~NWn,.;IhIll'"'...

,.",,",o,..'N d_,lI4~"'.. 1I$
.M<lI"""~ .1 ..t"'~ffI'.,••I'''ill''''__IIII'tIOCll.

I.rr..~. dliWMh

.......I1,"""d, .. " .... ~Ior; ""'~"",IolrI ..
• 1~.lfl'lt".""'. n.I.....i>..D9ftlI.....
..f_I.,_ ...;"ul._todfr<>m~I"I"
1I'I .....IWtltl'''',.._I...,.~_

F"1~IIg'oorIIl .;n...bl__~.~f)"

._IIlI ...,.,l.Dlli_I,IOII9I'J
"" ...o:4oI"o"''''''a__,'"tII', la,-

-;=. '

""

O'~I.~~ mill,,,,,,' ~""I~~,n~~ "rlH US o~0'r"""I.·-'l1"',~l'...1
s"~ "",dl',.<I~r.'" ... ~. ~I O~I.h"'MSI<II...,0 ...... r;"",,,,, ...,,"



,-,
----- ... ,,,,, ...



~"7--,,-----:, ,
I~ ~ -t

)

MAP OF D KINGFISHERLFA GARFIEL , A
PARTS OF ALFA OlJNTIES,OKLAHOM

AND MAJOR ~ THICKNESS OF
SHOWIN RRACE DEPOSITSSATURATED TE

EXPlANATION

./20",-
~el'lQ~QIl'Jd 11M $~O"

t~tc~nllss of sa'~r
~~ tllrroct deP=.:rs.
Inft.etQ~~g

". '---~

Aa"'O~I:.~:~~n:..~II~
dIVI$~~ m~

dlnVll'lg ...~.::r~nd
terrace dilp

ellsd"erlvmglO(J\H
~rnm thE r..d beds In

~~-
lol"rgiB t>l Cimarron
Rlv8r tQI1Qm londs

I l
5~",I1llnM.ln

ConNUI' inlerlitll 10 1.UI

Plole (:

~---

T

",



j

,

:]

n, !.I'l'i' "f1l..•........ 0;_J -~ flllJ ~ ful ~

I
I

I \
I...."...., -'1_


	Binder1.pdf
	Binder1-10
	Binder1-2
	Binder1-3
	Binder1-4
	Binder1-5
	Binder1-6
	Binder1-7
	Binder1-8
	Binder1-9


