





































































































































































































130 GROUND WATER, TEXAS COUNTY

Adams-Tyrone and Hooker-Mouser plains, and the zone of sat-
uration in the Ogallala is correspondingly thinner. The average
measured water level ranged in 1937 from 155 feet in T. 6 N, R.
15 E., to 208 feet in T. 6 N, R. 14 E. (see Fig. 10). Present in-
formation indicates that all the wells in this plain draw water
from the Ogallala formation. Logs of 9 gas test wells in T. 6 N,
R. 14 and 15 E. suggest that the thickness of the formation may
exceed 600 feet in places and that one of the pre-Tertiary valleys
mentioned on page 63 crosses this area. Hence the saturated
part of the Ogallala may be 300 feet thick locally, though it
probably is much less in most parts of the plain, perhaps between
100 and 150 feet.

Natural gas as a source of power for pumping irrigation
water is available within the area. The plain is crossed by one
railroad which affords an outlet to the east, but there are no main
state or federal highways.

Records .were obtained of 154 wells in this area, of which
47 were measured. In these 47 wells the water levels ranged from
133 to 225 feet, and averaged 180 feet, and depths in 46 of them
ranged from 139 to 240 feet; and averaged 196 feet. In 107 ad-
ditional wells the reported depth ranged from 140 to 263 feet.
The average depth of all the recorded wells was 198 feet. The
water-bearing beds were reported as sand in 39 wells, gravel in
57, sand and gravel in 18, clay in 10, and gravel and clay in 1

Carthage plain. T.5 N, R. 10 E; T. 6 N, Rs. 10 to 13 E.
(Fig. 10).

The Carthage plain as here defined is an L-shaped area in
the northwestern part of the county where the average measured
depth to the water table by townships ranged in 1937 from 210
to 241 feet. It is named for the former town of Carthage, which
was in sec. 10, T. 5 N, R. 10 E. The surface is flat, except along
the north side of Goff Creek, where it is cither rolling or broken,
and the soils are similar to t

greater damage by wind erosion.

hose of other parts of the uplands.:
This area was originally less thickly settled than the eastern part:
of Texas County, and it has lost population because of relativelj.
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well;rlils (tI}all;thagc plain has the deepest water table and the deepest
rabably dr Wcounty. fWatcr analyses indicate that all the wpells
prosably draw \Tatclr rom the Ogallala formation, but supportin
puidence fro tdle' ogs of wells is not available. Gas test Well%
i 29t‘in fc;llicll;c ag‘c]lai'illt)liou'ghf water well 628 reaches a
, able . .5
whether it penetrated to the basemof0 rtrﬁztlg:gaﬁzf: n?ft tllllléi 123“1
. or-

mation is not over 300 feet thick
from 50 to 100 feet in thickncls(;. , the saturated part may range

P]ainNth:j:aL agals) has not bcel_l discovered within the Carthage
P! th(,: but an; CCIL obtained in wells located only a few mil%s
19 the cast an south of the eastern end. The northwestern corner
o e g and1sthcrosscd by t!lC 'Atchison, Topeka, and Santa Fe
o nort’] ; e nearest shipping point on it is Elkhart, Kans
Just 1 of the state line. To the south, Eva and H’ h o
m;%pl?\]g points on the Beaver, Meade, and Engelwog(l;g Ra'rlc
- No main state or federal highways cross the area o

Recor i

e measd:r;:/lcrclzb:ilcllzdlsf Vflllwcllls in this area, of which 19
1 . ells the water levels rang
di;dtlc; i211561 8fee; l;lclow the surface, and averaged 223 n%cee(: f‘:;fg
s in 18 Zz tdenfl.ranged from 209 to 291 feet, and ave,ra ed
o fe 3.08 nd a (;iltlonal wells the reported depth ranged fr%)m
oy to 308 de , and averaged 241 feet. The average depth of all

orded wells was 241 feet. The water-bearing’ lfeds w:rc

reported as sand in 17 wells i
clay in 1, and gravel and cl;ygri;llv;l. i 16 sand and gravel in 5,

Eva slai .

el thepéazlz.n dTLle Eva plain is a ‘triangular area which includes
T e fpth s | etwcc'n Beaver River and Goff Creek (Fig. 10)
el t; tn.angl(? is along the Cimarron County line :nd its.
apex 1s near lct hjunctxon of the two streams. The plair; slopes
Shotwar ,C ODSid:; t:iugh the larg.cr part of it is typical upland flat
i ma e topographic diversity, both within the arca:
Sucams, Presont eformacion e that sk ot (e Y

. . Ca .

this plain draw water from the Ogaflsalz ?)rrrrrll:goﬁf lt)llllft: :‘;‘211: LI;

_th dee cr
P ones appear to draw from Crctaceous, T'riassic (P)
* )
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or older rocks. Drillers'®® report erratic distribution of the water-
bearing beds and uncertainty in obtaining good wells. These
conditions exist either because locally the Ogallala is impervious
below the level of the water table, or because the impervious red
bed basement rises so near the surface that all the Ogallala is
above the water table, or because the saturated part of the Ogallala
is very thin. Well 412 (see page 101; log on page 178) appears
to have been drilled into the red beds because the Ogallala is so
impervious that it yields lictle or no water. The same may be
true of the Beaver, Meade, and Engelwood Railroad well at Eva
(page 108), which, however, yields a more adequate  water
supply than well 412. Well 281 encountered a hard, highly cal-
careous sandstone at a depth of 101 feet, which is quite unlike
the sandstones in surface exposures of the Ogallala but similar

to those found in the Dakota sandstone and underlying forma-
tions of northwestern Cimarron County.*”

The thickness of the Ogallala appears to vary widely in this
area. 'The Stonebraker-Zea Live Stock Co. gas test well indicates
a thickness of only 69 fect, water well 281 indicates at the most
about 100 feet, (log page 177), the Kugle gas test well indicates
160 feet, water well 389 is reported to have entered red beds at
160 feet'?®, and water well 412 indicates 170 feet (log page 178).
On the other hand, analyses of water from several wells about
200 feet deep are typical of waters from the Ogallala and imply
that the formation is 200 feet or more thick. In places almost
none of the Ogallala is saturated, and where the formation s
thickest the water levels are deepest, so that the zone of satur-
ation is probably thin in most parts of the Eva plain. Present
information does not justify assuming a thickness greater than

50 feet for the saturated part of the Ogallal
area.

So far as the depth to the water i
to develop irrigation supplies from we
shallow water area between Eva and

s concerned, the best place
ils in the Eva plain is the
Tepee Creek. Here, the

126. Sanborn, G. C., and Freeman, Frank, oral communications.
127. Qpinion of J. W. Stovall, to whom drill cuttings were submitted.

128. Wasson, Paul, driller, Oral communication.

a anywhcrc in this
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water may be shallow because
of perched i
mate : . p ground wat
o eiet;:lacl;se the impervious red bed basement is near iflcrcsszr; e,
Obtainablcciste, ntll;:i evrv:ttcrdsuplply may be unreliable. Water isr :lcs(:
) ate depths in the extreme east
:‘r;?;:cle.ar the junction of Beaver River and Goff c(r:I;cfljrtbOf tﬂe
purls re; :nedvetr’l and gluch of the original upland soil I;1a lltht .
donthe ved by erosion. In other parts of the Eva la}i,n alv .
depths wzatcr are materially greater, the maximum bcir? ]'t I
i 1an 200 feet in the western part of T. 1 N, R. 10 gEa ’llzﬂc
ain is crossed by the Beaver, M . nge I ;
. , Meade, and E i
road, which affords an outlet to the east and wcs?gaellr:floid Ilf‘ag_
3 y red-

eral highway 64. Roads i
are generally poor. ads in the southwestern part of the area

Rec :

were m::g:rcv:;crclobtzl?ned of 211 wells in this area, of which 80
£2 to 208 foct b ln these 80 wells the water levels ranged from
depth ranged £ elow the surface and averaged 134 feet, and tl

ad ditionalgw llromh 47 to 234 feet and averaged 151 fcet’: In 13];
and averaoe de 188(; ; reported depth ranged from 46 to‘ 304 feet
wells Wasg 169 fcet.CCt:rhzhvia?:: Lage. depth of all the recorded
sand in 42 wells, gravel in 80, san;a;ilndg tr):\cri::l ‘_'Vel‘;O TCPorth as
gravel and clay in 1, and sand and clay %n 3 o 30, clay in 11,

hee deimd inciudes Ao e wpimie oo Bl 2
hors o . e uplands between Beav i
o € Pl;lrvtvsatoefrTCr;:eIliI (Fig. 10). Its surface varies frzrrnR\:Zrer
g e GOOdW.“ » Rs. 13, 14, and 16 E,, to broadly undulat-
o8 pear Good }f i:ar;{d it has bc.cn dissected locally by Frisco
e, Sout ork. Present information indicates that all
i) area draw water from the Ogallala. Logs of
oo e we zosougfgzzt iiﬂ;tlctc:}zt tlhicknes; of the formation rfnges
ely sout 3
ic;st) szltllthvev;st of Qoodwcll, and };he logv‘(]);Sthfeertzﬁlolrél t(z >
) gg thsisab tf}lckt;llcss of 356 feet in the area east of G[;?)%E
e o this fa31s, 1e zone of saturation in the Ogallala vari
eet thick near Guymon to between 200 anda;;(;

feet near G
, oodwell. At the latter place it constitutes a ground
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water reservoir second in importance only to that in the Optima—
Adams-Tyrone and Hooker-Mouser plains.

Depths to water in a small area near Goodwell range from
110 to 137 feet, but they increase to the east, west, and southwest,
From the standpoint of depth to water and topography, the best
part of the Guymon—Texhoma plain for developing irrigation
supplies from wells is the upland of the eastern part of T. 1 N,
R. 11 E., where the average measured depth to water in 1937 was
104 feet. Depths to water arc also moderate in an area of a few
square miles in the narrow strip of upland near the junction of
Beaver River and Coldwater Creek in T. 2 N, R. 17 E, but
the surface is rather broken. The greatest average measured
depth to water in any township 1s 186 feet, in T. 1 N, R. 12 E,
where the water levels in some wells near Texhoma are more
than 200 feet below the surface. The water table is between 150
and 200 feet deep in 2 large area west of Goodwell, and also to
the southeast of Guymon. Natural gas as a source of power for
pumping water seems to be available throughout this plain. The
area is crossed by the main line of the Chicago, Rock Island and
Pacific Railroad, and by Federal highway 54.

Records were obtained of 212 wells in this area, of which
69 were measured. In these 69 wells the water levels ranged
from 81 to 216 fect below the surface, and averaged 151 fect,
and the depths of 68 of them ranged from 104 to 270 feet, and
averaged 167 feet. In 143 additional wells the reported depths
ranged from 100 to 250 feet, and averaged 168 feet. The water-
bearing beds were reported as sand in 54 wells, gravel in 78, sand
and gravel in 39, clay in 3, and gravel and clay in L.

Hardesty plain. The Hardesty plain includes all the uplands
between Coldwater Creek on the west, the Paloduro-Hackberry
valley on the east, the Texas state line on the south, and Beaver
River on the north (Fig. 10). The surface is very flat near the
state line in T. 1 N, R. 16 E. and to the cast of Hardesty, and
undulating or mildly rolling in marginal areas near the streams
which bound it. Present information indicates that nearly all

the wells in this area draw water from the Ogallala. The log
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of the Gailey gas test wel
of st we 1, located about 11 i
de (;y;V::Cgrgsj‘t:su 322t7ln<ikness of about 280 ft:c/i Fc:;letsh:asf; o I‘_Iaf'
orton by A H h,e ?zcsatcd a mile southwest of Hardestrmz'mon,
e ndoting re(gi byd to have passed out of the O allz,l into
o these ot th.e s at a depth of about 190 feet (% arison
icknesses with the depth to thc- woartr;[r)a?sboln
able

indicates that the zo ion i
about 25 to 160 fCCtni:l (;flisc?:rli;:stlon i the Ogallala ranges from
From the standpoint of
e o p of depth to the water
g r: Sf:l\)zglriacl:l; part of th‘e Hardesty plainalz:)jr t(c)l}::(\)'glrap'hy’
migacion suppli edr.om wells lies to the east of Hardest ) 0[l)mg
ater Jevels 1 ;i * n} 1937 from 100 to 150 feet below Zl, wl]crc
here deptie o wc also small local areas near the main 5 limd
ot o o ater are less than 100 feet and the land . felys
e ltlhe and | hfnd atfc ie?stlz (l::rogugh to be suitable for irrigl;tioit
o e i e area extendi ,
s frztrvl\lzalr;io tt(;wza(;(()i Hitchland, Texas, wherlé1 gd(f;)(t)g; It"lardeStY
oping wat | ) feet. I‘\IaFural gas as a source of er for
r is available within the area of the Hardei(t);v erl f'or
plain,

which is crossed b
> d by a branch li i
and Pacific Railroad, and by st:t]ec l?i;l:lvl‘/ixyc_l?:;cago, Rock Ishand,

Records w i
e mcasuredc‘:rcl::biﬁmcd of 66 wells in this area, of which 20
8 oo Top e In ¢ ese 20 wells the water levels ranged fl
o o it et ranw (tl 1; surface, and averaged 135 feet agd d rolm
g e & wgfil rom 97 to 205 feet, and avera ;ed 1576?t N
foer s 616; tflclzt rflglorted depths ranged froé;n 90 to ;;)
. . The average
ells was 164 feet. 'The water—bear%ngdelfetgs O‘f;vzll'i drI:p;e:O(rldCd
rted as

sand in 8 wells, gravel i
band andt ch in%. el in 18, sand and gravel in 6, clay in 1, and

VALLEYS

The broad
doping lov;’li;n,dshfitllow valleys of the larger streams contain
At ats where water is obtainable in t gC_ﬂtlY
ower depths than in most upland areasle IaHUVIfUm
. In a few

s, Huglley, A., Haldesty, ex-duller, oral communicatio
n.
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places the flat flood plains between the stream channel and the
base of the valley bluff are a mile wide, and in many places they
range from 2 quarter of a mile to half a mile wide. Locally the
streams have meandered considerably, leaving wide stretches of
loose sand, and in other places the surface of the flood plain is
so uneven that prcparation of the land for jrrigation might prove
too costly, but in the aggregate there are many square miles of
usable lowland flats.

The soils of these areas arc classed by Fitzpatrick and Boat-
right'® as Lincoln loams and sands, and in 1930 their value was
estimated to range from 25 to 50 per cent of that of the best up-
land soil (Richfield).

Present information indicates that most of the wells in the
valley bottoms—on the flood plains—draw water from the al-
luvium. The thickness of the zone of saturation in the alluvium
varies from place to place in the valleys, and is greatest, of course,
:n the middle of each valley, where the total thickness of the
alluvium itself is greatest and the water table is nearest the sur-
face. The alluvium may be part of an extensive ground water
reservoir, or may be definitely limited, depending on the charac-

ter of the undetlying and adjacent rock formations. Three main

conditions are described as follows, and are illustrated in figure
11.

(1) In most parts of the main valleys sihe alluvium is en-
tirely underlain by the Ogallala formation. The two are similar
in lithologic character, and together they constitute an extensive
ground water reservoir. The water table extends from the Ogal-
lala into the alluvium without important changes in shape of
slope, and the water can move from the one into the other with
relative freedom. Where streams are intermittent, flood waters
seep into the alluvium and move outward and downward into

the gcncral ground water reservoir of the Ogallala. Where the-

strearns are perennial the alluvium receives contributions of water

from the Ogallala. (Fig. 11, A).

130. Fitzpatrick, E. G., and Boatright, W. C,, Op. cit., PP 20-21, and map.
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Chiquita, and the lower part of Hack-

; . s
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Paloduro,
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that are
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(')ttli'er along Beaver River west of Guym PP
inli .
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mouth of Paloduro Creek, may pass through the alluvium and
enter the Cloud Chief formation, of Permian age.

The relation between the permanence of stream flow and the
depth to water in valley wells has been outlined. Actual measure-
ments of water levels in wells on the flat flood plains along
Beaver River have shown that where the flow is permanent the
depth to water ranges from less than 5 feet to a maximum of about
25 feet, and that even where the flow is intermittent and the
channel is dry, as in the western part of the county, the depth to
water in similar locations is not likely to be greater than 30 feet.
Obviously those wells which are located on the valley bluffs,
above the level of the true flood plain, will have to go deeper
for water, and in general the water levels are deeper in the valleys
of minor tributaries. For example, well 154 is located on a terrace
some distance above the dry channel of North Fork, and the
water level in it was 106 feet below the surface.

The thickness of the alluvium is uncertain because the uncon-
solidated alluvial deposits are so much like the nearly unconsoli-
dated Ogallala deposits that the two cannot be readily distin-
guished in wells, but well log 176-a (page 174) appears to indi-
cate a thickness of at least 105 feet. In most parts of the valley
of the Beaver, and in the valleys of the tributaries here considered,
the alluvium is essentially a part of the ground water reservoir
in the Ogallala formation (see fig. 11, A). The volume of water
available is likely to be relatively large, and the quality of the
water is generally good. These factors, plus the shallow depths

to water, make such areas rather desirable for the development
of irrigation supplies from wells.

However, this condition does not exist in the area where
the red beds crop out along the Beaver west of Guymon (sce fig.
11, B). Here the volume of water in the alluvium probably is
very definitely limited, and the quality may be poor if dissolved
mineral matter from the red beds gets into the water. The inter-
mediate condition, illustrated in figure 11, C, probably exists
also, both upstream and downstream from the red bed locality,
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ise in the extreme eastern part of the county,

near the outcrop of the Cloud Chief. _
Beaver flows at the surface.

One well in the valley of the
It is reported'®’ that it is 115 fect deep and once flowed a strong
hen visited by the writer on October 4, 1937, it
is located in the

od plain and at the

and perhaps likew

stream, but W
barely overflowed. The well (number 329)

NEY; sec. 15, T.3 N, R. 16 E,, on the flo
base of a low cliff of caliche.
Records were obtained of 78 wells in the valleys of the Beaver
and its minor tributaries, of which 44 were measured.  In these
44 wells the water Jevels ranged from 22 feet below the surface
in a well on the flood plain of the Beaver itself to 106 fect in a
well located on a terracc above the channel of North Fork, and
they averaged 28 feet. The depths of the measured wells ranged
from 10 to 116 feet, and averaged 44 feet. In 34 additional wells,
the reportcd depth ranged from 6 to 120 feet and averaged 41
feet. The average depth of all the recorded wells was 43 feet.
The water-bearing beds were rcported as sand in 2 wells, gravel

in 7, and sand and gravel in 12.
Valleys of Tepee Creek and tributaries. Tepee Creek and one
of its tributaries have cut through the Ogallala into the underly-
ing red beds in some places (see Plate 1), and the saturated allu-
vial fill in their valleys is a more Of less definitely limited reservoir
of the types illustrated by figure 11, B and C. These conditions
probably exist in the valley of Tepee Creek all the way from the
middle of T. 3 N, R. 11 E. downstream to the mouth of the
creck. At other places the alluvium is entirely underlain by the
Ogallala and for all practica

1 purposcs ijs a part of the ground
water reservoir in that formation.

It 1s probablc that in gcneral
the alluvium in these valleys is t

hinner than in the valley o
Beaver River, and the volume of water in the combined Ogallal
alluvium reservoir seems to

be relatively small for reasons pointcd
out in the discussion of the Eva plain.

Shallow wells that are favorably situat
e alluvium along these valleys, bu

ed may obtain good
water supplies in th t where the

—— .
131. Sassin, L. O oral cpmmunicalion.

GR
OUND WATER CONDITIONS
141

alluvium is thin o

. r barren of

into the red b water the wells .

of water whicgd; whgrc they generally obtain rl?l::t elr)C drilled

o have entered theaZCd cb f(lllghlyd mineralized. Well %87 i‘i}PPPel;es

but the rec beds under the alluviu I

for dctai‘lzairo ::(;[1? it is not especially mineral?zlc((;f ('fq)cc Creck,

Wells drilled on i well, and table XII for analysis ofcfl page 102

Ogallala or the retdleb;;llcg bluffs draw water from ;;:tl:‘c/:tetrl).
Sy € d. 1€

are to the surface (sce well 25;:1 Pl;:ggc ?82 )how near the red beds

Records were obtained of
o rords of 9 wells that are located i
soms of the v Ii:l(ljeyslof iTepcc Creek -and its tributal(:ictltsmofghc lb'oil_
pere meast beio n lt hese 4 wells the water levels ra,n edwfllc
dptne il & w the surface, and averaged 32 fectg drom
depths ranged | :)ﬁn 17 to 81 feet, and averaged 45 f, s
adciional welle fe reported depths ranged from 39 o 4 fae
g eet. One flood plain well was repotr(:e(Eth fe:)t’
o be

207 feet dee
; p- The water-beari
in 4 wells, and gravel ina fr bearing beds were reported as sand

Goff Creek Valley. G .

Beaver Riv y. Goff Creek is a dry wa Coa
from the :;;crotr)r; tt};f north. The maXimumywic;tslil o‘;vl:;fh Moy
upland on the oth ¢ upland on one side to the ed ) ;allcy
where mouths of cr'bls between 1 and 15 miles cxcegc l0 e
were mouths of tributary valleys may make » except localy
narrow, and irrigable slopes, hence the low, flac flood ph wider.
bottom  is thwc%n iozrcas are correspondingly small. 'I}‘)hims lirc
at the bridge 5 miles d and 125 feet below the adjacent Vzll ey
below the upland Csh e 'north of Guymon, and is abo 17JP and
R.11 E. The cre;{t its e bridge on the Eva-Elkhart road i: tT 55 flilet
into older rocks in a not known to have cut through the O. 11 l"
located near the cl Dy part of its course. The wells lga -
may be entircly i 1321161 n .the downstream part of tht 1 e
or mear the hcyac;?v tt e aHUVII.lIIl, but those on the vallee ‘l;’llcY
waters probabl sc: ers end in the Ogallala formation y Fluffs
Ogallala, and tl{c satP into the alluvium and migrate P ood
tially parts of the urated parts of the two formations into_ the
Measurements in same l,md_crground reservoir (see fi are el
: wells indicate that on the flat bolt%urc 1'1, -

oms in the



GROUND WATER, TEXAS COUNTY
142

20
1 10 miles of the valley the water table ranges frofmthlg vt:ncy
0Werb low the surface, but that in the upper part oh v
f‘:t lZp(;h to water may approach 100 feet even thoug
the d
are located close to the channel.

i i i were measured. The water lev.els.

o wc“fl l?ecthlil:jvuze surface in well number 433, g;ghflilt
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Records were obtained of five wells in this valley, of which
two were measured. The water levels measured in wells 323 and
460 were 22 and 28 feet below the surface, and the depths were
25 and 43 feet, respectively. In three additional wells the reported
depths were 65, 67, and 90 feet. The water-bearing beds were
reported as sand in 1 well, and gravel in 1.

Coldwater and Frisco valleys. Coldwater Creek enters Texas
County from the state of Texas, and its chief tributary in Texas
County, Oklahoma, is Frisco Creek. Present information in-
dicates that all the wells that are located on the flood plains of
these streams draw water from the alluvium, and that the wells
located on the bluffs of their valleys draw from the Ogallala.
There are no exposures of pre-Tertiary red beds in these valleys,
and it therefore seems probable that the alluvium is underlain
by the Ogallala and is essentially a part of the ground water
reservoir in the Ogallala (see Figure 11, A). The available ground
water is probably comparable in volume and quality to that in
the more favorable parts of Beaver Valley.

Coldwater Creek has cut its channel below the level of the
water table, and therefore has a permanent flow. Frisco Creek
channel, on the other hand, appears to lie somewhat above the
water table, even in the lower part of its course, and the water
table probably slopes away from the channel.

The flood plains in Frisco Valley and in the upper part of
Coldwater Valley are narrower than those in the Beaver Valley,
yet even in Frisco Valley as far upstream as the middle of T.
1 N, R. 14 E,, there are small areas of flat, arable land. In addi-
tion to the present flood plains, there are also gently sloping lands
at slightly higher elevations, some of which might be farmed.
These really are the lower slopes of the valley bluffs, and they
offer the advantage of relative freedom from flood damage, but
the soil on them may not be very good. The largest areas of
such lands appear to be along the west side of Coldwater Creek
in the south central part of T. 1 N, R. 15 E.

Records were obtained of 46 wells in the valleys of Coldwater
and Frisco Creeks, of which 23 were measured. In these 23 wells
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tained in the alluvium itself. As a result, the water from the
alluvium is generally very hard, high in chloride and sulphate,
and commonly is described as salty or “gypy.” The actual min-

eral content of the water probably varies widely from place to
place in response to local conditions.

One well in the valley of Paloduro Creck flows about two-
thirds of a gallon a minute from a water-bearing bed of un-
known character at a reported depth of 207 feet. According to
the owner, there was a slight rise in water level when the first
water was reached. When the second water-bearing bed was
penetrated, the water flowed out at the top of the well, but it
did not rise appreciably above the ground until the third water-
bearing bed was tapped. The original artesian head is reported
as 7 or 8 feet above the surface, but it was only 1.8 feet in 1938.
The water is reported to be salty. The well (number 118) is

located in the SWY sec. 24, T. 1 N, R. 18 E., on the east bank
of the creek.

Records were obtained of 20 wells in the valleys of Paloduro
and Chiquita Creeks, of which 4 were measured. In these 4
wells, the water levels ranged from 7 to 24 feet below the surface,
and averaged 18 feet, and the depths ranged from 26 to 39 feet,
and averaged 32 feet. In 16 additional wells the reported depths
ranged from 10 to 65 feet, and averaged 29 feet. The average
depth of all the recorded wells was 295 feet. The water-bearing

beds were reported as sand in 3 wells, gravel in 8, sand and gravel
in 2, and clay in 6.

“Hackberry Valley. Hackberry Creek has a rather broad and
shallow valley. Locally there are moderate sized areas of flat,
arable flood plain, but in most parts of the valley the total width
of the flood plain probably does not exceed a quarter of a mile.
Although the creek has cut deeply into the Ogallala formation,
it has exposed the underlying Cloud Chief only in the lower 2
or 3 miles of its course. It is probable, however, that the Cloud Chief
underlies the alluvium in the middle of the valley for several
miles upstream from the known exposures of the formation. Thus
the alluvium near the mouth of the stream is a ground water
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th a definitely limited capacity, underlain by imper-
d from the water-bearing Ogallala
(see figure 11, B). Upstream for several miles more of less water
may enter the alluvium from the Ogallala at the sides, but may
be subject to contamination from soluble mineral matter in the
underlying red beds (figure 11, C). Suill farther upstream, either
in Oklahoma or Texas, the alluvium is underlain by the Ogallala
and is a part of the ground water ceservoir in that formation
(figure 11, A). Thus it is probable that both the volume and
the quality of water available to wells in the alluvium of Hack-
berry Valley decreases downstream. Measurements in wells in-
dicate that the water table in this valley is generally less than
25 feet below the flood plains and adjacent low-lying lands, but
may be greater than 50 feet in the valleys of minor tributaries.
Records were obtained of 15 wells in Hackberry Valley, of
which 6 were measured. In these 6 wells, the water levels ranged
from 8 to 58 feet (1n 2 tributary), and averaged 23 feet below
the surface, and depths ranged from 10 to 70 feet, and averaged
29 feet. In 9 additional wells the reported depths ranged from
17 to 100 feet, and averaged 47 feet. The average depth of all
the recorded wells was 40. feet. The water-bearing beds were
reported as sand in 1 well, gravel in 2, sand and gravel in 2, and

clay in 5.
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not possible to salvage all of the natural discharge, some watet
will continue to escape through natural outlets after the safe yield
of the reservoir has been exceeded. It follows, then, that the
amount of water which can be pumped annually from the reser-
voir without causing a permanent and continuing decline of
water levels is approximately the amount of the annual recharge,
minus the part of the natural discharge that cannot be salvaged.

The ground water is derived from the water that falls as rain
or snow, and the water table normally fluctuates in response to
variations in rainfall, evaporation, and other climatic conditions.
Once the water is in the reservoir it moves down the slope of
the water table. Thus water which is added at a locality where
it is of no immediate value may ultimately reach a place where it
can be pumped profitably from the reservoir. The following para-

graphs outline the ways in which recharge may be accomplished,

with respect to Texas County.

Recharge from Local Rainfall. The amount of recharge
over an area as large as Texas County is probably far from
uniform because of variations in the amount of prccipitation from
one place to another, and because of variations in the disposal
of the precipitation. The average annual precipitation of Texas
County is about 18 inches. Of this amount, part is returned to
the atmosphere through evaporation, part is used by plants, and

part is lost through immediate run-off as flood waters. The

remainder seeps downward through the soil and the underlying’

rocks into the zone of saturation. Most of the water in this zone
eventually returns to the surface, either within the county or in
outside areas, through seeps, springs, river channels, or wells, or
is discharged by plants or by evaporation from the soil as it nears
the surface. '

The part of the precipitation that is lost by evaporation varies
with the seasons, and is largest in the summer, when temperatures
are highest (Table V). Finnell'® states that 39 per cent of the
water that falls during a wet period in the spring may become

I
133. Finell, 1, M., “Agricultural significance of climatic features at Goodwell, Oklr
homa™: Panhandle Agricultural Exp. Sta. The Panhandle Bulletin, No. 40, pp. 2

23, 1929.
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cspccially during heavy showers, must stand on the surface for a
drain off into the numerous depressions which dot the
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Caliche underlies the soil nearly everywhere in the county, and
the upper part of it is locally dense and impervious. On encoun-
tering such caliche, the water must move laterally or diagonally
until it finds a crevice or joint leading downward, and because
int or crevice extends through the entire thickness of
the caliche, the watet must follow 2 zig-zag Course downward.
Below the caliche the route of movement is likely to be indirect
because the impervious clays that are bedded with the sands force

the water to move laterally for longer of shorter distances.

no single jo

Some situations offer a much better opportunity for the water
to begin this journcy to the water table than others. 'The sand
dune areas, the intermittent streams, and the temporary lakes are

especially favorable.
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Plains undoubtedly is very great. In depth over the entire area,
however, the average recharge probably amounts to only a frac-
tion of an inch.” This statement can be applied to the High
Plains in Texas County because general conditions are essentially

the same as in the Texas area except that the average annual
rainfall is somewhat less.

Recharge from precipitation on the Ogallala in outside areas.
The intake area of a formation is generally about equivalent to
its surface outcrop. The principal water-bearing formation of
Texas County—the Ogallala—is widespread, and recharge in it
can occur outside the county. The general slope of the land sur-
face, the dip of the formation, the slope of the water table, and
the direction of movement of the ground water are all southeast-
ward. Hence, if exceptionally high recharge occurs to the west
and northwest of Texas County, the water may ultimately move
into Texas County and considerably increase the available supply.

The Ogallala formation of Texas County extends westward
across Cimarron County and a few miles into New Mexico; north-
ward into southwestern Kansas; and northwestward into south-
eastern Colorado. The effective recharge area so far as Texas
County is concerned is limited on the northwest by the Cimarron
River, which enters Oklahoma in the northwestern corner of
Cimarron County, leaves again to enter Colorado about 12 miles
west of the Texas County line, and flows thence through southern
Kansas a few miles north of the Oklahoma State line. Most of
the way across Cimarron County this river has cut through the
Ogallala into the underlying Mesozoic rocks and there is no chance
for ground water to move southward or southeastward into the
Ogallala formation south of the valley. However, some ground
water could possibly seep into the valley and go downstream into
Colorado and Kansas, where the alluvium seems to be underlain
by the Ogallala and southeastward movement of ground water
may be possible. Here, also, ground water taken into the for-

mation on the north side of the river may move southeastward
under the valley and into Oklahoma.

To the west of Oklahoma erosion has cut throu
into older rocks,

gh the Ogallala

and there is no place where the outcrop here
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volume of water increases in a downstream direction, even before
the contributions of Coldwater and

and by the fact that the upper parts of the river are usually dry,
not only in Texas County, but also in Cimarron County. Ref-
erence to Fig. 8 will show that in the eastern part of the county
the slope of the water table near the Beaver is toward the river,
not away from it. Because ground water moves in the direction
of the maximum slope of the water table, it is clear that the per-

manent flow is coming from the ground water reservoir, not
contributing to it.

Paloduro Creeks are received,

From the foregoing discussion there can be only one conclu-
sion, namely that the only water brought from outside areas by
the Beaver and added to the ground water reservoir in Texas
County is the percentage of the flood waters which can seep into
the channel during the brief passage of a flood, as described on
page, 151 but the looseness, permeability and thickness of the
alluvium in the valley suggests that this percentage may be signifi-
cant.

Recharge from Cimarron River.

Cimarron River does not
flow through Texas County,

but it passes only a few miles north
of the State line. Where it has cut its valley into the Mesozoic
rocks, as along most of the stretch of river in Cimarron County,
Oklahoma, the water cannot move out of the alluvium readily
because adjacent and underlying rocks are relatively impervious.
The alluvium is therefore nearly full of water, and the water table
is approximately at the level of the stream bed. In places the
water flows in the channel, and floods are frequent. Where the
valley is partly or entirely in the Ogallala formation, as in north.
castern Cimarron County, southeastern Colorado, and southwestern
Kansas, the water may move laterally out of the alluvium and
some may move southeastward through the Ogallala into Texas
County. It is reported that little water flows in the 60-mile
stretch of river downstream from the casternmost outcrop of pre-

Ogallala rocks.!®® Hence it is possible that water reaches the ground
water reservoir along this stretch.

[
139. Drainage Basin Committee’s Reports for the Arkan
Francis Basins, National Resources

sas, Upper White, and St.
Committee,

p- 17, December 1937,



UND WATER RIECH
TY
D

er water there is in it has to migrate into
the lower beds of the Ogallala formation, and a similar move-
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Recharge from the Dakota Sandstone. There is a possibility
o that water which enters the Dakota sandstone in northeastern
B . .
3 3 New Mexico or southeastern Colorado may travel down the di
NOWAND H g into Oklahoma, and may migrate into the overlying Ogallala for-
e ¥ mation where the two formations are in contact and where the
w - . . . . .
3 g Dakota thins and finally disappears in eastern Cimarron County
u - . .
gel |28 2 or western Texas County.*® This method of recharge is illus-
3P S trated by a west-to-east cross-section from the vicinity of Elizabeth-
-2 oo g y B Y
(oasoeall < \n: 2 town, New Mexico, to Guymon, Oklahoma!*! (Fig. 12). The
To3 uoJiow! a = . .
fo3® g xx 2 Dakota sandstone is well known and widely used as a water-
3 = \ ; i y at
g bearing formation, and it doubtless absorbs part of the precipita-
= tion that falls on it. Near Des Moines, New Mexicd, the Dakota
3 pd
o Crops out at an elevation of about 6,500 feet, and is exposed for
Q . . . .
Ad2 33106 = 50 miles to the east. It dips eastward, passing beneath the Ogallala
I ‘ . . .
2 formation a few miles west of the Oklahoma State line, at an
L™ . . .
b= elevation of about 4,700 feet. In Oklahoma it is exposed only along
(‘09 U014DWID) % E the valley of Cimarron River,'? but presumably is present under
YHOHYTXO. z " the Ogallala in part of Cimarron County. In Texas County, how-
OOIXEAN 8 gal P y. 1 y
5 5 8 ever, it is absent at both of the two localities where rocks older
g 3 than the Ogallala are exposed. Sandstones of Cretaceous age
: o g posed. S g
2 5 E are exposed at the Red Point locality, west of Guymon, but are
z 27 older than the Dakota. It is apparent, then, that the Dakota
] g s must thin and disappear somewhere between northeastern New
2 [ . P 3 . . . .
H > g Mexico and Red Point. As it becomes thinner, its capacity must
samow 430 3 become less until whatev
o
& 25
vLOM -
3
syt £
£5
[~
S
g

ment of water into the Ogallala from Lower Cretaceous sand-
stones may also occur. Downward migration of water from
o the Cretaceous rocks is unlikely because the underlying beds are
,“; relatively impervious.
[} g ege .
2.5 The possibility of recharging the Ogallala from the Dakota
nor® g ‘e in this manner is limited by the scanty rainfall in the intake areas,
S So = _—
2 lzs : % H0. State Geologist R, H. Dott called the writer’s attention to this possihility.
e 2.3 o] 111 Geology and elevations for New Mexico are based on the Geologic Map of New
o 0""' 3, Mexico, prepared by N. H. Darton, 1928, Some exposures of Cretaceous, Tertiary,
eo B and Quaternary igneous rocks have been omitted because they do not bear on the
rAReIn Ly = interpretation here offered.
o i) B 142. Rothrock, E. P., “Geology of Cimarron County, Oklahoma”:
;’é‘a"fﬁa* it Bull. 34, pp. 49-57, and
y3Lvi =)
[=] -
e 8 2.
¥ 3 e

Okla. Geol. Survey
Geologic Map, 1925,
Stovall, J. W., Op. cit.



UNTY
GROUND WATER, TEXAS CO
158

: out,
here it crops
. the Dakota wh Jaterally
ischarge from th it water la ’
by the Probablc c(i‘ty of %he formation to tra nsg‘ecomes thin. As
capa : it
and t.)ynthe carp its castern margin where
especially 1

. 4s any bearing
- 12, the largest outcrop area Wﬁ‘iﬁ,;ﬁNev}; Mexico
shown by Fig. 15 blem lies between th.c Oklanc about 50 miles
on thel.PrcseE:l PI;ZS Moines, New I;(I)CXIC‘?QES 3:1(11: and covers 8010
tate 1ne, a or mi . iderable
?ong from east to west, S:i lasn area of this size b;; tc:;:l;lseragc
or 900 square mdes'ld be taken into the Dakota, arly the same
amount of v-va'ter'COU' relatively low, being very nccciyitatioﬂ on
annual precipitation 18 Oklahoma. The greatest I;lr ffont of the
as for "Eexas r(f)%l;gg, occurs farther dWCSt 3:0:%10;;%1{, but actual
the Dakota p jon stands up as 2 : o esti
mountains, Wh.e re the frocmrizttloavailablc for this loca}iﬂ:}; s:r]ldstone
precipitation f;gurcstaof water taken from the D;,vailablc. Some
mate of the Amoun rtheastern New Mexico 18 t of the Dakota
through wcl!s n fflo mation seeps out at the contac .. Cimarron
of the water in _thc (}): les of the Purgatoire formation Jong Cimar
on the underlying sha d other losses doubtless occur bably is dis
County, Ok.lahoma, aI\r/‘Ie‘{ico. Also, some watct pion the head-
ho Ri:l]efr " 1t\]heewzform;uion where it is exposed along
charged from

c O v MCXlCO.
Wat 1S E BCaVCr Rl er 1n NCW

RECHARGE
SUMM ARY—-AMOUNT OF ANNUAL

IIOIII thc f()le o1m dlSCUSS on t ap ears hat lnuch. Of thc
t

the
to e e ich probably enters
annual rCChargE‘ om local precipitation which Pd soi);s, through
County comes hr reas of sand duncs and san g’rarY lakes. Prob-
a _—
rOundl thrfmzi%y washes, and through ;}ge'tccrl?fs of precipiration
channels o e of the n aches
all percentag . ear ever I€
ably on%y a Sglount}; reccives in an average z) area of the Ogallala
which Texas rts of the outcro : ecipitz
are no pa . high precip
water table. Thjrethc county where CXCCPthllaS};hc gﬂood waters
formation outst ce occur. A significant part oachcs the ground
tion and reCha:lrgwn Beaver River Pmbat')lytl:: upper part of the
. [¢] M
which comcoir through the dry channcl “l;ntain stream, but Fiscs
water reserv is not a mo ico. Floods on
' er, however, Mexico.
river. The }Be:i\(ll [’)hins in northeastern New
on the semi-2

thC rou d wa resery (0313 u dCI‘ I exas
n ter 1 n
g

and it is hoped that this program can be contin

ments may afford data for quantitative estimates of the amount
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AMOUNT OF RECHARGE

Cimarron River are frequent and may contribute considerable
water to the underground reservoir through seep

There is a possibility that some water that fal
outcrop of the Dakota or underlying sandston
into the Ogallala in Texas County. The a

annual recharge is a complex problem for th
adequate data are not yet available.

It is probable that the recharge is approximately balanced by
the discharge. Although some phases of the discharge can be
estimated roughly, the tests necessary for estimating other phases
have not been attempted. Thus tests of the amounts of water

evaporated from the surfaces of the permanent streams and of
the amounts removed from the under

ground reservoir by evap-
oration from the soil and by transpir

ation of plants where the
water table is near the surface would be desirable.

However, it
is evident that the natural discharge of ground water through
the perennial streams—Beaver River, Paloduro, Hackberry, and
Coldwater Creeks—or by evaporation and transpiration in low-
lying areas is not very large.

age into alluvium.
Is as rain on the
es ultimatcly gets
mount of average
e solution of which

These considerations lead to the conclusion that the average
annual recharge, although amounting to a considerable quantity
of water in the aggregate, is equal to only a small part of the
quantity of water that falls on the county as rain or snow. It is
evident that the ground wat

er supply of Texas County should be
well husbanded, that the uses made of it should be carefully con-
sidered, and that a current inventor

y should be maintained of
the withdrawals by

pumping and of the resultant depletion of
the supply as indicated by fluctuations in the water levels.

OsservaTioN WELLS

In order to obtain a record of the fluctuations in water level
which take place normally,

about 45 wells in different parts of
the county have been selected for observation. Measurements of
the water levels in them are being made about e

very two months,
ued. The measure-

and will be especially valuable in showing
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the pond for short periods after heavy rains, of which there were
several in the spring and summer. The rise of water level in
the well implies that recharge occurred through the pond.

Water level measurements in 14 wells were first made between
September 7, and October 8, 1937, and were repeated on Sep-
tember 19, 20, and 28, 1938. In 11 of these wells the rise in
water level ranged from 0.03 foot to 0.65 foot, but in 3 of the
wells the water levels declined by amounts ranging from 0.14 to
0.7 foot. For the entire group of 14 wells there was an average
rise of 0.18 foot. Of the wells showing a decline in water level,
number 497 is about 25 feet from an irrigation well that was
pumped somewhat more heavily in 1938 than in 1937, and number
172 is about 0.75 mile northeast of irrigation well 181 and about
2 miles northeast of irrigation well 179, both of which were
pumped more heavily in 1938 than in 1937. If the records of

these two wells are omitted, the average rise during the year was
0.29 foot for the other 12 wells.

Wells 120, 530, 551, and 552 were first measured October 20
and 23, 1937. In 1938 they were measured in September and
again in November. To afford a basis for comparison, estimates
of the probable positions of the water levels in October 1938 were
made by interpolating between the actual measurements of Sep-
tember and November. In wells 120 and 551 these interpolated
water levels were 0.81 foot and 0.21 foot respectively higher than
in October 1937. In wells 530 and 552 the interpolated levels for
1938 were 0.06 and 0.16 foot lower than in October 1937, The
average change for these four wells is a rise of 0.2 foot.

Water level measurements in 11 wells were first made be-
tween October 29 and December 19, 1937, and were repeated on
November 19, 21, 22, and 24, 1938. One additional well (number
72) that was first measured on October 23, 1937 is included in
this group because lack of a measurement for September 1938
makes it impossible to interpolate an October water level in the
foregoing manner. The water levels in 8 of these wells were
0.02 foot to 0.35 foot lower in 1938 than in 1937, and in the other
4 wells they were 0.04 to 0.33 foot higher. The average change
for this group of 12 wells was a decline of 0.01 foor.
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Of the 31 wells for which comparisons between 1937 and
1938 measurements are possible, the water levels in 18 wells rose
by amounts ranging from 0.03 foot to 121 foot. The water levels
in 13 wells declined by amounts ranging from 0.02 foot to 0.7 foot.
The average change in the 31 wells was a rise of 0.14 foot.

In the following descriptions, the significant data regarding
the observation wells are summarized® The wells are divided
into east-west and north-south lines. The east-west line is given
first, with wells listed in approximate order beginning with the

The north-south line begins at the north. All water

eastern-most.
e measuring points.

Jevels and depths are stated in feet below th
EAST-WEST LINE OF OBSERVATION WELLS

765. Owner unknown, SWj sec. 2, T.3 N, R. 19 E.
Drilled stock well, diameter 6 inches, depth 120 feet; in use. Well
is located in an area of sand dunes totaling several square miles.
Measuring point, top north edge of tee, 3.25 feet above land sur-

face.

Water LEVEL, IN FEET, 1937-38
Date Water level Date Water level
Dec. 3. 1937 107.20 July 27, 1938 107.35
Jan. 18, 1938 107.32 Sept. 20 167.30
March 21 107.31 Nov. 24 107.25
May 24 _____M__*________V__A_rlpl-gg ) .

770, A. C. DeHart, SW¥% NW% sec. 15, T. 3 N, R D E

Drilled domestic well, diameter 45 inches,
used, no pump. Well is located in an area of sand dunes totaling

several square miles. Measuring point, high point on south edge

of casing, 0.1 foot above land surface.
Waret Leve, 1N Feer, 1937-38

Date Water level Date Water level
Dec. 3, 1937 123.89 July 27, 1938 123.91
Jan. 18. 1938 123.93 Sept. 20 123.88
March 21 123.33 Nov. 24 123.85
May 24 124.01

143. Descriptions for most of the observation wells, and the 1937 water level measute-
ments, have also been published in “Water Levels and Artesian Pressures in Obser
vation Wells in the United States in 19377: U. S. Geol. Survey, WWater Supply Paper
840, 1938. Subsequent water level measurements will be published in future papers
in this series. The descriptions here are corrected and revised where necessary:

and additional wells are given.

depth 125.7 feet; un-
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. M. H
N, R. 19 E. Drj an yning, NW1, NWy, Sw
used, no PUmPn‘l};SHV;/Clll, dxax(tr;etcr 125 inchfs dcpt/ﬁ ;%% f21, T. 4
. . . S locate onu l ¢] CCt; un-
irrigat and f
e M e numbery) W}ll)ich islalfszsoztufnfeet west of
g gIOWing

.season. Measurine o
1 g POIDt) Cd
of oil drum used to cover theg cngfl smaller of two holes in head

levels, in feet, j
A , 10 1937-38: Sept
105.06; Oct. 8, 104.90; Nov. 2(},) iOf;ZI%

761. Mrs. Cordi H
19 E. Drill 12 Humble, NW1; Nw?
teed littlr; &da?o;;}esu\jv V\lzlcl!, diameter 4.5 infh:: c.dZ;,tri' 131;\1; R.
.sand AL Well is located ’ eet;
nd dunes totaling several square m?ﬂsweﬁé;ui?fc of area of
) g POlnt, tOp

edge of iron pj
surface, pipe clamp, south side of pipe, 0.7 foot above land
an

WATER LEver, 1y FEet, 1937.38

Date
Dec. 3, 1937 Water _level Date
Y Wate
Jan. 18, 193 108.74 r level
March 51 10867 July 27, 1938 P
May 24 103.58 Noo: 20 108.78
8.68 : 108.3
.34

487. J. :

ed stock ‘ic]}ll (I;I'ICSCD, SE% SEY sec. 34, T. 4 N,, R. 18 =
is located o l1amct(:r 5 inches, depth 120 fcet-.,n - 18 E. Dirill-
point, top in 5) and flat beside small temporar ’ 05 used. Well
north side of.’Slpi(;)ec di‘;CS ?f west block of woodgnpgir;,‘ I\]/Ieasu;ing
feet, i ) » 1.5 foot above land ¢ clamp, on
cet, 1n 1938: July 26, 101.31; Sept. aZIE) ls(l)llrf;agc-e.N;rVatze; levels, in
’ = v. L) 10151

60. J.E.Fri
domestic swell crllizscn, SW-‘-/.; NW!{ sec. 3, T.3N., R 18 E. Dri
located. on u[’)landm;]tcr 6 inches, depth 121 fect..’ ix; '\];,“lled
25 feet at. Measuring point, ; in use, Well is
above land surface, or 2.0 fcelt) abovctoc}z)nf:isetteejgli % e
ab around

the well.
Date Waren Leves, 1y Fror, 1937-38
Wat

Dec. 3, 1937 or_level Date Water 1
Jan, 18, 1938 100.76 er level
March 21 100.33 May 24, 1938 100.47

100.32 Sopy. s 10037

: 100.07
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E.
T.4 N, R. 18
Wl sec. 30, is 1 ted
Zable, NWY; S itde. Well is loca

795. Herﬂ.la:vcl;l depth 124 feet; used 2 liele edgc of tee, 37
Drilledl d(zlmfe;::c Mea’suriﬂg point, southeast top
on UP an N

d surface. .

feet above land § Waten Leve, i Feer, 1937-38 water level

te

water level > 38 116.84
Date — July 26, 19 116.81
—_ 116.88 Sept. 20 11655
pec. 7, 1937 116.83 Nov. 24
Jan. 18, 1938 . 11678
Mavch 421 116.87
May 2

T.4 N, R. 17 E.
589. August Lorenz, NW%L};]\;V‘/: s?;. i‘:,c il s Tocated
" domest lepth 142 ect iron pipe clamp
Drilled domteHe I\‘ngs,urtii% point, top edgef ‘:fe ron pip
on upltani((lleﬂ;lft.})ipe 05 foot above land surrace.
on east S J

Water LEVEL, IN Feen, 1312 Water level
ez e Water level Date 38 120.10
we | W mi
Oct. 29, 1937 120.19 Sept. 23 =
i]vil;l:c 118,211938. 120.11

. 3 N-’ R' 17 E'
t Lorenz, NEV4 NW% sec'v?;l;[‘is located on up-
4. Augos 11, depth 97 feet; in use. Measuring point, 1o
Drilled stock we "butary of Pony Creel?' 1 on north side
land flat nea; trlst block of wooden pipe € amps
'ms.ld.e ed(;g ; ?oo:aabovc land surface. . -
of pipe, V- Waren Lever, 1y FEET, 198 Water level

= te
= vater level Da
Date

\ 91.00
May 24, 1938 90.96

T 90.97 July 27 90.99

Dec. 19, 1937 90.93 Nov. 24

Jan. 15, 1938 90.93

March 21

E.
T.3 N, R 16
323. Mrs Bostwick, SWY% SEY, scc. 1,

dl‘“rlCtCI 5 “lc}les, P ’
l)[l“td do“l('Stlc "LH) de tll 25 feet nOt us:d

Measuring
Pony Crcek.. 3
in the valley of . asses, 0
Well is locateEdllol\: il: ti; cover througl} V\;luih iglpfg 32-38: oct.
point, edge 0 d]iurfﬂce‘ Water levels, in ;ti ,51. Nov. 24, NS,
oot ﬂb;";jl 19"0“ ]1;1)1 77. 1938, 21.67; Sept. 20, 21043
29, 193 ) bt ’

* ec. 2 b 3 9 .

. Anna aly ert 3 /1' /1 h ]

CSth W Cll (dla)mcte[ I “lClleS, dcpth. 100 cht, n“
D[ lllcd dOX[l )

Creek. Measuring point, east edge of

depth 35 feet, with 21 feet of perforated galvanized casing; used
for domestic and stock purpos
of Beaver River. Measurin
below land surface.

OBSERVATION WELLS 165
used. Well is located on upland flat. Measuring point, clamp
bolt on north side of pipe, 0.3 foot above land surface.

WATER Lever, v F EET, 1937-38
Date Water level Date Water level
Oct. 29, 1937 95.67 May 24, 1938 95.68
‘Jan. 15, 1938 95.63 Sept. 20 95.72
March 21 95.65 Nov. 24

95.75
325. Mr. Ensten, NWY, NWY; sec. 2, T.3N,R. 16 E.

Drilled stock well, diameter 4 inches, depth 121 feet; used little
Well is located on upland flat between Beaver River and Pony
casing, 0.4 foot above land
surface.  Water levels, in feet, in 1938: Jan. 17, 105.03; July 27,
105.10; Sept. 20, 105.01; Nov. 24, 105. '

350. C. A. Nash, NW14 sec. 18, T. 3 N, R. 16 E. Drilled
as an irrigation well, but foun

d inadequate, diameter 19 inches,

es. Well is located on flood plain
g point, south edge of casing, 4.0 feet

Warer Lever, v Feer, 1937.38
Date Water level Date Water level
Oct. 2, 1937 3.69 July 27, 1938 3.62
Jan. 21, 1938 2.55 Sept. 20 3.29
March 21 2.54 Nov, 22 2.67
May 24 2.53

well, diameter 6 inches,

unused, no pump. Well
1s located on flood plain of Beaver Rive
point on north edge of casing,

187. John Gill, SEY, Nwiy,

sec. 12, T. 3 N, R. 15 E. Drilled
depth 10 feet;

1. Measuring point, high
1.4 feet above land surface.

Warer Lever, v Feer, 1937.38
Date Water level Date Water level
Sept. 7, 1937 5.50 May 24, 1938 4.48
Oct. 9 5.563 July 27 5.50
dan. 21, 1938 4.84 Sept. 20 4.94
March 21 4.59 Nov. 22 4.84

Dug well, diameter 30 inches, depth

295. E. Q. Hobson, SW1; NW1; sec. 14, T. 3 N, R. 15 E.
14 feet; bucket and line, in
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use. flood
point south edge of casing,
3

TY
OUND WATER, TEXAS COUN
GR

iver. Measuring
flood plain of Beaver Rlvcrface.
iy ot o 0 feet above land sur

1937-38

Warer LEves, IN FEET,

vel
Water level

Date
Water level 24, 1938 i‘{‘é%
e 1937 11-83 1.\1&\?13; 27 11.23
t. 15, 119 t. 20 1117
et 9 1120 N, 22
Jan. 21, 1938 10.90
March 2L

Drilled domestic well, diame
;. Well is locate

:cs)flth of channel, but on tlocf‘)’c

taries, above flood plain

edge of casing,

3N, R 15E
EY, sec. 17, T. i
S\tN:ASSinﬁhcs, depth 75 Ecct,oxsxo:n :1[(1:

i ) f Beaver River less than 1i .
din vy (E divide between two smak e
(l) unused. Measuring pomt,.

332. Owner unknown,

35 feet above land surface.

Water LEVEL, IN Feer, 1937-38

t. 18, 1937 69.78
Y 69.45

Water level

July 26 69.06
Sept. 20 68.99

Date
Water level 538 68.97
Date pr \ May 24, 1 69.09

Jan. 21, 1938 69.20

Nov. 22

March 21

R.
.33, T.4 N, !
N ;:;, depth 90 feet; In
divide between Go
oint, clamp bolt on

; i SWY,
jlliam L. Ziegler, . VA
14 E?'zbrg\;;d domestic well, diameter 4 1

top of
. d on slope near .
Well is log; tiets tributaries. Measuring p

2.0 feet above land surface.

use.
Creek and one

west side of pipe,

Warm Lever, v Feet, 1578 water level
jevel Date 1938 L™
— Water le ay 26, 7441
out 23, 1937 74'.% Nov. N
v 28, 74, .
March 2 1, NE% sec. 5, T-3 N.’ o
H Behne, NEY NEY Well is lo
307. enry

feet; unused. . .
. ic well, depth 72 ’ Measuring poith
14 E. Drilled d{)n;;(it[:z’ below the uplan(é lcvc!l. « clamp, on b
cated on 2 gcnt‘ Ce of west block of wooden \I;)Vl;tcr levels, in leds
inside upper CBg3 foot above land surface.
side of pipe, V-

. Sept. 19, 65.65. N
in 1938: Aug- 17, 6:'68’ P 1, NWY sec. 5, T. 3
294, Stonebra

er-Zea ranch, NW depth 575 fect; unused
. d we
R. 13 E. Drille

11, diameter 5 inches,

OBSERVATION WELLS

no pump. Well is located on sloping bluff of Beaver River, and
ends in Triassic (?) red beds. Measuring point, south edge of
casing, 1.0 foot above land surface. Water levels, in feet, in 1937-

38: Sept. 24, 1937, 43.47; Oct. 9, 43.47; Aug. 8, 1938, 43.13; Sept.
28, 43.08.

551. Owner unknown, SW; SWY; sec. 19, T. 4 N, R. 13
E. Drilled well, diameter 5 inches, depth 214 feet;
pump. Well is located on slightly
ing point, south edge of casing,

unused, no
undulating upland. Measur-
1.0 foot above land surface.

Water Levey, v FEeTt, 1937.38
Date Water level Date Water level
Oct. 23, 1937 146.69 l July 25, 1938 146.42
Jan. 27, 1938 146.80 Sept. 19 146.53
March 22 146.57 Nov. 21 146.43
May 26 146.51

552. B.G. Manwarren, NE1; NEY sec. 1, T. 3 N, R. 12 E.
Drilled domestic well, diameter 5 inches, depth 185 feet; in use.
Well is located on upland flat. Mcasuring point, top west edge
of tee, 3.0 feet above land surface, (0.62 foot above casing).

WaTEr Lever, In FEeT, 1937-38
Date Water level Date Water level
Oct. 23, 1937 177.97 July 25, 1938 177.88
Jan. 27, 1938 178.13 Sept. 19 178.12
March 22 178.13 Nov. 21 178.14
May 26 177.90

661. William Webb, SEY4 NEY sec. 8, T. 3 N, R. 12 E.
Drilled domestic well, d

iameter 4 inches, depth 19 feet; in use.

Well is located about 5 feet above channel of tributary to Tepee
Creek. Measurin

g point, west edge of casing, 2.0 feet above land
surface. :
Warer Lever, v F'eer, 1937.38
Date Water level Date Water level
Nov. 10, 1937 14.37 May 26, 1938 12.94
Jan, 27, 1938 14.77 July 25 11.87
March 22 14.83

286. William Webb

, SWY SWY sec. 9, T. 3 N, R. 12 E.
Drilled stock well, dia

meter 5.5 inches, depth 56 feet; unused.
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Well is located in bottom of intermittent tributary of Tepee Creek.
Measuring point, €ast edge of casing, 0.3 foot above land surface.

WATER LEVEL, IN Feer, 1937-38

Water level

Date Water level Date

Nov. 10, 1937 23.91 Sept. 19, 1938 23.41
July 25, 1938 21.39 Nov. 21 23.97
Aug. 28 24,05

85. George Dean, SEY;, NEY sec. 34, T. 4 N, R. 11 E.
Drilled well, diameter 45 inches, depth 459 feet; unused, 1o

pump. Well is Jocated near shallow pond on upland. Measuring
de of casing, 1.2 feet above land

point, high point on southeast si
surface.
WATER LEVEL, IN Feer, 1937-38

Date Water level Date Water level
Aug. 21, 1937 43.10 July 25, 1938 41.97
Jan. 27, 1938 42.53 Aug. 28 41.89
March 22 42.63 Sept. 19 41.80
May 26 42.67 Oct. 16 41.74

Nov. 19 41.93

270. Owner unknown, NWY SW; sec. 7, T.3 N, R 1

E. Drilled domestic well, depth 82 feet; unused. Well is located
low in valley of Tepee Creck. Measuring point, north clamp
bolt, 0.6 foot above land surface. Water levels, in feet, in 1937-

38: Nov. 5, 1937, 73.48; July 25, 1938, 73.57; Sept. 19, 73.58; Nov.
19, 73.38.

621. Owner unknown, NWl, NWU, sec. 2, T.3 N, R
10 E. Drilled domestic well, depth 165 feet; unused. Well is lo-
cated on undulating upland, and appears to tap a lower aquifer
than wells 618 and 626. Measuring point, top west edge of coup-
ling, 1.6 feet above land surface.

TATER LEVEL, IN Feet, 1937-38
Date Water level

Date Wwater level
_/—_/____,_____________________________,
Nov. 5, 1937 151.26 July 25, 1938 151.01
Jan. 27, 1938 151.11 Sept. 19 151.17
March 22 150.81 Nov. 19 151.06
May 26 150.93

(o)
BSERVATION WELLS

618. Owne
r
10 E. Drilled yrel],

169

sec. 1, T. 3 N
es, depth 65 feet; unuscd.’ f
, no

nknown, Nw1
, diameter 4.5 in/;h o

edge of cas Creek (int
ca erm
sing, level with land sulrtftem) Measuring point I
e ace. , north
W
Date - ATER Lever, iv Frer, 1937.35
N — ater 1 = -
Jan. 35 lfgg o ovel Date
y b4 8 .68 W:
ll‘\lliarch 22 55.97 July 25, 193 Vater level
ay 26 556.20 éug. 28’ 8 56.00
6.14 ept. 19 55.90

Unmeasurable

626. John
E. Dri Copeland,
Drilled domestic well Si‘;}lvnlf tNW% sec. 27, T. 4 N Rh
3 e > L. . R.10

use. Well is 1o er 5 j
cat inch '
v;ater level in sui hedloon upland flat an(ci f:’ depth 112 feer; iy
Of gear wheel used a5 ;?;On'l Measuring poi:to tatblc for shallow
¢ clamp, 06 f, > top inside ed
s Ul ge

W 0ot a
Date ATER Leves, 1y Feer, 19 bove land surface

Water level 37.38

Nov. 6, 19

J , 1937 Date

yan. 27, 1938 91.72 Water
arch 22 91.65 | May 26, 1933 er level

91.21 [ July 25 91.68
9150

o NORTH-SOUTH LINE of OB
s
Drilled .do(ni.esAti. Rallllm s E
¢ well, diame

no pump. W ter 4.5

. : J 1 .

square nfiles ;\2 15 located i nches, depth 145 feer: - d'

. . Measur; ) ; se

ing, 1.7 feet above lll.rmg point, high point
and surface on north 'don west edge

\\/ Side

ATER LEvEL, 1n Feer, 103 of well.
Water level 2 7-38

Dec, 15 '
. 15, 1937 D
Jan. 26 ate
;1938 123.80 Water level

RVATION WELLg

several
of cas-

Date

.unuscd. Well j
top inside edge ;fl :()rlt(;l-

March 23 1 J
- me | R
3.72 ov. 22 123.9¢

369, Ow 12415

E. Drilleq g tnknown, NE!

cated o::d domestic well, dcpth/; I sec. 15 » T. 6 N

upland. Measuring 835 feet; . > R 15
por

nt,
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ND T S N
1

ide of pipe, level with land

i ts
block of wooden pipe clamp, on e€as

surface. Warer LEVEL, IN FEET, 193738

wWater level

o Water level Date . 156.03
Date May 25, 193

me.asura,ble
___,.-—-—""'“7 156.10 July 26 Un

Sept. 22.1333 156.12

Jan. 26, 156.04

March 23 R. 15

6 N,

WY, sec. 27, T. -1
SS i/:lchcs, depth 167. feet; -13
on containing Wil
int, top inside edge
h side of pipe 10

354. A. M. Fankhauscr,.SE%
D "llcd domestic well, dlameterE nches
bW 11 is located at north end of dep ‘
Ho V‘f ke and a small pond. Mcasurmgn[; !
P%O::/‘;t :k‘)lock of wooden pipe clamp, on
o
oot bore fand surfil:f;m Levet, 1N FEET, 1937-38

water level
Date

= Wwater level

= 148.89

D T suly 26, 1938 11000

s To1 10 : Sept. 1f Repaired.
wpt. 21, 1937 149.00 22 ble.

i(luli 26, 1938 148.90 Nov. Not_messura
March 23 148.91

May 25

N, R. 14 E
120. Joe Gribble, NEY4 NEY, scc. 2, T. 5

feet; used
. inches, depth 200 feet;

i diameter 6 inches, . int, top
Drilled domeﬁtlf ‘l‘s:cl;l,,tcd‘ on upland flat. Mcasf\:lrclzg po

a lictle. ch l;u ling, 0.65 foot above land sur
north edge of coup Waren Lever, N Feer, 1937-38

Date

Water level

T Water level
Date

196.55
T 196.95 Juty 2% 1938 19611
Oct. 20, 1937 19645 N 21 198
Jan. 26, 1938 196.31
March 23 197.11
May 25

4
. T. 5 N-a R. 1
silcnused. Well is lo
st edge of tee, 10

wn, NEY NEY
I, depth 184 feet;

\ . ea
easuring point, top

530. Owner unkno
i ic we

E. Drilled domestic
cated on upland flat. M

e. N
ve land surfac 1937-38
foot abo Warer Lever, 8 FEET, Water level

ate
= water level D 178.46
Date

July 26, 1938

-— 178.48
- - 178.50 .19

Oct. 20, 1937 178.50 g‘(’,‘;t 7 178.63
Jan, 26, 1938 178.43

March 23 178.45

OBSERVATION WELLS 171

507. J. H. Wells, SEY SW sec. 1, T. 4 N, R. 14 E. Drilled
domestic well, diameter 6 inches, depth 181 feet; in use. Well
is located on upland flat. Measuring point, iron pipe clamp on
cast side of pipe, level with land surface.

. Warer Lever, v Frer, 1937-38

Date Water level Date Water level
Oct. 8, 1937 165.87 May 25, 1938 . 165.44
Jan. 26, 1938 165.59 Sept. 19 165.56
March 23 165.38 Nov. 21 165.75

446. Owner unknown, NW NEY NWY sec. 8, T. 4 N,
R. 15 E. Drilled domestic well, depth 163 feet; unused. Well is
located on upland flat beside temporar
upper edge of cast block of wooden pipe clamp, on south side
of pipe, 0.25 foot above land surface. Water levels, in feet, in
1938: July 26, 149.37; Sept. 19, 149.41; Nov. 21, 149.55.

y pond.  Measuring point,

235. John E. Bauer, SW1, SWY, sec. 18, T.4 N, R. I5 E.
Drilled domestic well, diameter 5 inches, depth 190 feet; unused.
Well is located on upland flat. Measuring point, top inside edge
of west block of wooden pipe clamp, north of pipe, 0.5 foot above
land surface. Water levels, in feet, in 1937.38: Sept. 10, 1937,

168.59; Jan. 26, 1938, 168.96; March 23, 169.17; May 25, unmeasur-
able. .

436. Leo Holtgraver, NEY NEY; sec. 24, T. 4 N, R. 14 E.
Drilled domestic well, diameter 4 inches, depth 198 feet; in use.
Well is located on upland flat. Measuring point, top edge of
coupling on north side of pipe, level with land surface. Estab-
lished as observation well to replace number 235, Water levels, in

feet, in 1938: May 26, 170.81; July 26, 171.01; Sept. 19, 171.05;
Nov. 21, 171.12.

176. W. N. Ballinger, SW; SWY; sec. 18, T. 3 N, R. 15 E.
Drilled well, diameter 19 inches, depth 30 feet; used for irriga-
tion. Well is located on Beaver River flood plain. Measuring
point, southeast edge of casing, 5.22 feet below land surface.
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GR P
OUN >

Waten Loy, w Foer, 199780 ovel
Water level level wi
- ith lan
d surface. Water level, in feet, Nov. 22
, Nov. 22, 1938, 138.7
, , 138.74.

”Daie T \V;iel' level Dale
pate S i
Sept. 4, 1987 371 May 26, 1938 ing
Sept. 9 2.00 July 26 a1 404. E
Oct. 9 3.07 Sept. 19 1.20 404, Everett J. Ritter, NW?
O 510 Nov- - Drilled domestic well en NWY; NEV, sec. 4, T 1 N, R 14 B
Mar R = S¢. ell is 1 r 5 inches, d S :
. ocated on : , depth 177.2 f .
. - to 1 undulatin . eet; 1n
R. 14 E. Drilled sic[l)c mfsld? edge of west block of 5 SPlaﬂd- Measuring p(’)int
o woo :
pipe, 1.3 feet above land suffac:n pipe clamp, on nortl;

386. Frank Roten, SEY, SEY, sec. 3 T.2 N,
diameter 5 inches, depth 1089 feet, probably little used.
N Warer Lever, v Feer, 1937-38

h Fork of Beaver River _—
Date
Water level Date
Water level

stock well,
Well is located on upland flat near Sout
(intermittcnt). Measuring point, clamp bolt on south side of e
pipe, 05 foot above jand surface. Jan. 25 'lég? 167.08
March 23 167.20 July 25, 1938
7 Warsn LEVEL, 1IN Feer, 1937-38 - May 2 167. Sept. 20 167.07
e E—— EEp R e y_25 7.14 N 1670
Date water level Date water level 167.11 ov. 21 167.23
Sept. 24, 1937 102.12 July 25, 1938 101.98 167. Owner unk
Jan. 25, 1938 102.05 Sept. 20 101.95 R. 12 E. Drill nown, SW; SEY; SE!
March 23 102.10 Nov. 21 101.97 anused . Drilled stock well, diam + Y4 sec. 34, T.2 N
May 25 102.03 . Sfe , no pump. Well is,locat ;ter 5 inches, depth 196 fe
s from break ed on upl et;
s . and .
399. Andrew Bender, NEY; SEV4 sec. 26, T. 2 N, R. 14 E. channel. Measusi of Beaver River, and 1}’75 m_fllat 025 mile or
Drilled domestic well, depth 1425 feet; used a little. Well is lo- surface. ing point, south edge of casin ‘Cl.s east of river
cated on upland flat. ‘Measuring point, top west edge of coup- g, level with land
ling, level with land surface. : Date Water Lever, v Feer, 1937.38
o WATER Levet, 18 FEET, 1937-38 Oct. 11, 1937 Water level Date
Date water level Date Wwater level g“g- 12, 1938 190.77 o Water level
bate ________’/’/ ept. 20 190.79 ct. 16, 1938
Sept. 25, 1937 121.55 May 25, 1938 127.76 190.97 Nov. 21 190.72
Jan. 25, 1938 127.19 July 25 12771 190.93
March 23 121.19 Sept. 20 127.69 . 459. Owner unknown, NE
= . Drilled domesti n, NEj; NW!
omesti * Y sec. 21
172. Owner unknown, SEY, SEY% NEY: sec. 25, T 2N, about 45 feet abovccchCll, ldCPth 71 feet; unused ’ gV lll N, R. 14
i inche 41 feet. i : hannel of Fri o ell is
Kk well, diameter 4 in hes, depth 141 lmg point, base of pump | dFI‘ISCO Creek (intermittent located
and surface. p head on east side of well, 1.0 f)  Measur
» 1.0 foot above

R. 13 E. Drilled stoc
flat. Measuring point, edge of casing

Well is located on upland
1.2 feet above land surface. Water levels, in feet, in 1937-38:
Sept. 30, 1937, 119743 Aug. 1% 1938, 12063; Sept. 20, 1204 — Whten Lever, v Feer, 1937.38
Nov. 21, 120.34. Oct Water level
) ) Jan, ;lr. 1987 65 Date Water lovel
182. Panhandle Agncultural and Mechanical College, NEY Mavct ag o s Tuly 25, 1938 er level
0 feet E. of SE cor May 25 85.34 Sept. 20 65.02
65.24 Nov. 21 32.59
.04

1.2 N, R.13 E, about 10
d beside curb of driveway. D

h 151 feet; unused, no pump-
s irrigation well (no.

rilled
Well
179)-

NEY; SEV4 sec. 34,
Sewell-Loofburrow Hall an
well, diameter 6 inches, dept
is located on upland flat, near campu

461. Owne
4 E Dl o unknown, NWi; Nw!

ed domestic well, diameter 5 i/r‘:chs::' jl, }T 1 N, R.

, depth 202.8 feet;
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D WATER, TEXAS COUNTY

Well is located on upland flat. Measuring
05 foot above land surface.

 Feer, 1937-38 )

GROUN

unused, no pump.
point, north edge of casing,

WATER LEVEL,
water level

Date Wwater level Date
July 25, 1938 191.92

RS
Qct. 1, 1937 192.13
Jan. 26, 1938 192.24 Sept. 20 191.98
March 23 192,16 Nov. 21 192.06
May 26 191.97

WELL LOGS

In the following pages the logs of several Texas County
water wells are given. The number of the well log corrcsponds

with the number of the well as given in the well tables and on
Plate 1. In general these logs are essentially as recorded by the
driller, but a few changes have been introduced to make the
terminology agree with gcologic usage. Beds rcportcd by the
driller as “gyp” are here intcrprcted as caliche, and “soapstonc”
is intcrprctcd as shale or clay. True soapstone is a metamorphic
rock which has no place among the sedimentary rocks of Texas

County, but the name is commonly used to describe very fine
shales or clays that become soapy of greasy when wet. In some
“fair” or “good” have

logs the water-bearing sands rcportcd as
“medium- to coarse

been interpreted as “medium-grained” anc
n interpreted 2s “meCiERE : ;
grained”, in keeping with the known practice of the driller.

In addition to the logs of Texas County wells, the logs of six
wells located just over the state line in Kansas ar¢ given (numbers
K1 to K-6). These all begin on the Ogallala formation and
reach depths ranging from 277 feet to 502 feet, and some reac
red beds which may be interpreted as Triassic (?) or Permian.

176-A. Domestic well of W. N. Ballinger, SWi, SWk

SWY, sec. 18, T.3 N, R. 15 E., within 75 feet of irrigation wel
176. Originally 41 fect deep, it was decpened to 105 feet in 1937-

Thickness Depth
(feet) (feet)
Alluvinm
Not reported. Static water level about 7 feet.
tains blue mud and has swam- u "

First water, con
py taste, (cased out)

WELL LOGS

’ -
Coarse, water bex'uhlg gravel (second water

supplies a i
p; djacent irrigation well; cage

Red clay

Coarse sand and fine glavel, water-bearin
g

(third water)

Lower 10 fee 9=
teel casing is perforat.
t of the 4.5 inch s rated,

Thickness
. (feet)
d
16
40

35

1/9. P(lllllal)dlc I&gllcultulal a“d Iv’ICCllal)lCal
3 I E/4 I]E/4 SE/? scc. 3' I 2 I]‘ I"' 13 -
1, OOd vy C“ 3 . ) E

Ogallala for
mat
Caliche fon
goft rock
hale or cla,
‘White sand v
lS];rale or clay
neresan_d, a little water
Hars gg;tizd as 135 teet..
lsi‘tilne sand or clay
ale or cl
Fine sand i
Soft rock
]%Ih::llie or clay
edium to
Il\"aine . coarse sand
edium to coa
rse sand. Irrigati
oped at depth of 238 rir;eg;atlon well devel-

Static water level

181- Iallhalldle Ikgllcultural a“d Mcchanlca] CO”

NW!4 sec. 36, T.2 N, R. I3 E

Ogallala for
o mation
White caliche
Sha‘le or clay
‘White caliche
Dry sand
lS)hale or clay
C(x)'g;‘ coarse sand
se & v
repoﬂ:gl’ Z:telrz-(;)earing. Static water 1
ggft sandstone feet. ™
arse sand a
Soft sand nd gravel,
S stone
Sandstone
gine sand
ine, dirty s
Hard rocl}(r and

water-bearing

Thickness
(feet)

45
1
23
23"
23

22
1
26
6
4
2
4
15
8

38

Thickness
(feet)

2
28
10
20
20
20
16

37

8
35
5
1
1
27
43
5

175

Depth
(feet)

30
70

105

College at

Depth
(feet)

45
46
69
92
115

137
148
174
180
184
186
190
205
213

251
ege, SEY4

Depth
(feet)

2
30
40
60
80

100
116

153
161
196
201
202
203
230
273
278



GROUND WATER,
176

nd.
i coarse, cleny sa
Medlll)lel}:rif:’g bed. Irrigation well
depth of 298 feet.
Rock
Dirty sand
Shale or clay
Sand
Shale or clay
Sand a
»d san
Triags;c (?) or Permian
Shale and red beds

181-A. Panhandle Agriczl
Goodwell, SEV4 NW4 sec. 36,

from irrigation well 181.

TEXAS COUNTY

Depth
T“‘é‘e‘é‘te)ss (feet)
Main water-
developed at 99 300
3 303
9 312
7 319
328
: 331
13 344
12 356
9.8 365.8

hanical College at
tl’]IEalZ aNnd I?tlelc; E. Domestic well

h
o ] Dept!
located about 100 £ Thzg{;‘;s -
2
2
ala formation E
Ogallqum reported. Soil }g ig
Caliche 2
‘own caliche . 8
ng?t—(})()llz‘;étl, coarse-grame.dcialiche A e
E}va(;ighe with some satﬁd ro :8)’ 7
Tine-grained lsalnd roc 5 g(s)
caliche
galllll((li le"(;gk with some caliche lié 0
Dry sand 6 13(2)
Caliche Hche -, K
oo Bamzl.r;m}]uca;:'tz sand :lv“haxptez!asai‘davéta- -
Warerd i ravel and quar . 25
Wati;‘-bi\%:gf illélvtef reported as 120 feet. N
c 2
1 .15, T. “
H. L. Gihson, SW¥% WY, SEAdscc irr‘léation b
e son,
o b Lo resents four closcly-spaced, ug !
ol " Log - Thickness Dept
(feet) (feet)
8
8
Alluvinm 0t | .
ot mﬂafl‘ﬁé ;::a\?el. Static water level 8.3 1 / 223“
Water-b 2 .
feet.
N erbo water rises to level of . 1%

Water-bearing gravel;
first water

WELL LOGS

281. Lester Sparks. NWy Nwy,
R. 11 E.

177

NEY% sec. 5, T. 3 N,

Thickness
(feet)

Gray-black soil. Fine to coarse sand with con-

siderahle clay. 3
Brown-gray calcareous sandstone, Sand is

fine.
Light-brown, calcareous, sandy clay, Dense,

compact 2
Light-brown, calcerous sandy clay 30
Light-red, calcareous sandstone 14
Pale-pink, calcareous sandstone 2
Red, calcareous sandstone 4
Red, sandy limestone 12
Greenish-gray clay. Slightly calcareous 29
Brown, compact, calcareous sandstone 2
Brown, loose, calcareous sand Ya
Brown, compact, calcareous sandstone 4
Fine-grained, brown, calcareous clay. 5%

Depth
(feet)

72
101
103
10312
107
113

317. General Atlas Carbon Co, NWY NW; sec. 28, T.

3N, R I5E.

Ogallala formation
Soil and caliche
White caliche roclk
Sand with white limestone
Very coarse dry sand and gravel
Clay, dirty, sandy
Rock
Dirty sand
Rock
Static water level
Sand and caliche
Sand, dirty
Sand
Sand, dirty
Clay, sandy
Sand, good, clean
Sand, clean, with streaks of gravel
Clay, dirty, red, sandy
Triassic (?) or Permian
Red bea

317-A. General Atlas Carbon Co., NW1;, NW
3 N, R. 15 E. About 200 feet north of number 317.

Ogallala formation
Soil and caliche
White caliche rock
Sand and limestone
Sand, coarse
Clay
Clay, sandy
Hard shell
Sandstone, yellow
Sand, fine

Thickness -

(feet)
6
10
20
56
23
1
15
2

17
21
39
75
30
22
27
21

Thickness
(feet)
6
8

21
55
26

7
1
14
13

Depth
(feet)
6
16
36
92
115
116
131
133
134
159
171
210
285
315
337
364
385

385

Y4 sec. 28, T.

Depth

(feet)
6
14
35
90
116
123
124
138
151
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Thickness
(feet)

Clay, sandy ;?
Clay 4
Clay, sandy s
Sandstone, yellow o8
Sand, fine ] o
Clay 2
Clay, blue, tough 60
Dirty sand and gravel

Triassic (?) or Permian 02

Clay, red

Depth
(feet)
166
203
231
240
268
296
304
364

386

319. Oklahoma Electric and Water Company, Guymon,

NW1; NEY; SEY sec. 31, T.3 N, R. 15 E.

Thickness
(feet)
Ogallala formation 3
Soil o
Clay and caliche n
Limestone H
Clay 18
Sand and clay s
Hard clay "
Clay and broken limestone ;
Hard, white caliche 1.4
Hard clay H
Hard clay and gravel 3
Conglomerate ™
Sandy clay i
Hard cla.\;l . i
ick ellow clay
(SJE)zfrsye ysaud and thin layers of yellow clay.
Static water level reported as 190 feet. gg
Sand and clay 52

Red clay, sand, yellow sticky clay
Yellow clay, sandy yellow clay, muc
Probably sand and gravel

320. Guymon municipal well, NWY; NEY; NW; sec. 19,

., R. 15 E.
T.3 N ’ R Thickness Depth
(teet) (feet)
i
Allug;:r(;l very fine (static water level, 12 feet) Z‘i gé
Clay : o
Fine plaster sand 1 %
P 10 45
Coarse plaster sand 4 3
Cla
Sanyd. coarse, estimated 35% pea-gravel 9 57
412. F. B. Buzzard, NWY NWY; sec. 25, T. 4N, R.12E
Thickness Depth
(feet) (feet)
Ogallala formation e 8
Soit A o
Caliche 5 70

Clay with a little sand

k or mud 26
2

8

Depth
(feet)

3
50
61
72
90

100
112
121
135
146
149
160
175
190

220
252
276
302
330

First water en Y
Static war ]ev(:;;untel ed at 179 feet.

total depth of
Static water level
reported as 134 fee

Triassic (?) or

Red beds, with a 1.

a depth

than the rest. -

49. Dr.
N, R. 19 E,

Ogallala formation

Not reporteq

WELL LogGgs

Thickness

(feet)

Teported as 143 feet wh
well was 30¢ feet‘.v e
on ctompletion of well

Permian

inch bed of bl
ue sh
of 425 feet. Last 28 feet h'{;l:d::

283

w.

Thicknesg
(feet)

Struck water at

100 fe 100
White clay and sand ot
Soft sand rock %

White clay
Red clay

Red clay and sand !

Red clay
i_{ed sand
ellow cla;
Light red s};n
Red clay and
Red clay
Red sang
Yellow clay
Yellow sang
Yellow clay
Yellow sang
Blue clay
Yellow clay

Blue clay

497. R. M.
N,R 19E.

Ogallala formation
ot reported
Struck water at

d
sand

5
3
Hard-packeq sand :
7
7

Van Hym'ng, Nwy, NWy, sw

Thicknessg
(feet)

100 feet 100

Yellow clay ang sand

Yellow gap
Yellow clayd
Yellow sand
Yellow clay and
Yellow sand
Yellow clay
Yellow sand
Yellow clay ang

14

10

28

sand :
5

8

2

sand 2
30

179

Depth
(feet)

453

A. Hodges, NWy; Nwy, NEY sec. 21, T. 4

Depth
(feet)

100

120
-128
129
144
148
164
171
178
187
196
202
219
213
223
236
241
244
248
255
262

Y4 sec. 21, T. 4

Depth
(feet)

100

114
124
152
160
165
173
175
185
215



Aug. 24, 911

Thickness
(feet)
10
Iala formation ) .
Ogalsoil, dra softﬂ sandy water-bearing, stat 195
: soft, s
Clay’\v;?t‘e::'h'level 130-140 feet. g
: soft a :
gand, brown, oft, drab son . 5
Sandyl dlz)lly'tci“dmfd yellow, water-bearing A
((‘:,{Z;e 'dmh, ey Sm(;dﬁrowu soft, water-bear- 5
] hite an . s
Qulcksnud, w ;
ing . it 92%
Gy t, sondy ‘ater-bearing
Cmiy'l;}t‘;ﬁ{)' fi(;;ih't-culored, goft, Wal i
ksand,
%‘l\z\;. light blue. soft

UNTY
GROUND WATER, TEXAS CO

Thickness

(feet)

10

1 3

Yellow sand, water-bearing K
%lellg‘\‘\lr :zlta;lyd, water—l)earing ‘i
Wwhite clay ] 3
White chalk gravel 3

Yellow clay

Blue clay

Hooker Exploration well, NWY; sec.

4 - rin 15
llght-colored, goft, water pearing

15
Quicksand, oy . ) 5
S dmb't s?fl%red. soft, watel'-l:Z?-r\l)esring e
e llglh ;iul yellow, goft, W& 332
Clay, re
i 20
(ééi‘:le light-colored, soft
ey mation (V) 2
(;i‘:l)l’ (€3] Cloud Chief forma 2
Fel “Gypsum, white, soft 4
ay, red, soft 4
((}‘xl;f‘gsum, white, hard ) 1
lo. rod hard ¥ nd white, har H
Si‘al and gypsum, ved 2 s
hale ; |
ghale. red, hard | i
e ft water-bearing b
Cllay, red granular. soft, 2
Clay, ret
ay, rved, soft ‘ 0
((j‘ly"lgs'uxn, white, hard :
:‘ , red, soft 7
%‘yq]z,sum, whlt[et, hard 1
) red, so s
("‘ay'um white, b d gravel, mixed 40
oy ¢ sandstone, an
gandy clay, 88 ane. &t io
Clay, brown to red,

Clay, red, soft

.Depth

(feet)
225
228
259
262
266
269
280

34, T.5 N, R. 17 E,

Depth
(feet)

10

1356
155
170
180
221

280
300
395
415
430
445
460
485
515
518
550
670

590
640
644
654
672
690
767
780
800
810
865
868
875
900
950
990
1063

WELL LOGS

151

Ferguson No. 2 gas well, sec. 14, T. 6 N, R. 16 E. (com-
piled from samples submitted by Republic Natural Gas Company

to Oklahoma Geological Survey).

Ogallala formation

Sand, fine, light brown

Sand, fine, medium-brown

Sand, medium, light brown

Sand, fine, light brown

Sand, fine to medium, light brown
Sand, fine, light brown

Sand, gray (static water level probably in this

unit)
Sand, coarse, and fine gravel, gray
Gravel, fine, and coarse sand, gray
Sandstone with grains of quartz and quartzite;
highly calcareous

Sand, and fine gravel

Sand, fine to coarse, gray

Sandstone, very calcareous

Clay, brown, sandy

Clay, brown, and calcareous white clay
Sand, coarse, with some clay

Clay, brown, sandy
Sand, and sandy clay
Clay, brown, sandy

K-I.  Kansas City Power and Light Company test number

Thickness
(feet)
10
60
10
10
10
20

10
10
30

10
10
10
20
100
30
10
10
20
50

Depth
(feet)

10

70

80

90
100
120

130
140
170

180
190
200
220
320
350
360
370
390
440

I, Elkhart, Kansas, 100 feet north of the Oklahoma State Line,
and 900 feet east of the southwest corner of sec. 21, T. 35 S, R.

42 W. Elevation of ground at well, 3621.

Thickness
(feet)
Ogallala formation
Soil 2
Sandy clay 18
Clay 5
Sandy clay 45
Sand 10
Sticky clay 5
Caliche and clay 45
Sand and clay 20
Clay 15
Sand and clay 175
Fine muddy sand 125
Clay and a little fine sand 7
Fine muddy sand, water-bearing 6
Sand, clay, and a little caliche 2
Clay and a little caliche. Static water level
reported as 212 feet. 5
Clay with a little sand 2.5
Soft clay and sand 22.5
Fine muddy sand, water-bearing 15
Yellow clay 4
Fine brown sand, water-bearing 6
Yellow clay 34

Depth
(feet)

2
20
25
70
80
85
130
150
165
182.5
195
202
208
210

215
2175
240
255
259
265
299
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165

umber K-4. Kansas City Power and Light Company test number
n
ight Company test 4 Elkhart, Kansas, NWY NWY NW¥ sec. 21, T. 35 S, R.
City Power and Lig line, and 900 ’ ce
K.2. Kansas 11}’00 feet north of Oklahoma ;2 ,W Eleva- 42 W. Elevation of ground at well, 3608 feet.
€ .
2, Elkchart, Kﬂ“ls"‘s’ t corner of sec. 21, T. 35 S, R. , Th(ifelgé)ess ]()figttl)l
of southwes n .
f‘ect CaESt ound at well 3614 feet. Thickness [()t?étt) Ogalsl;(;)li;l; formation \ ,
tion O gr ) (feet) Sand 23 25
2 Sandy clay 10 35
-mation 2 12 Sand 10 45
Ogallala form ig 25 Sandy clay 55 100
S(;llk gumbo : 30 Clay and caliche 8 108
Blac 55 Clay 12 120
Clay . 25 60 Sandy clay 30 150
SIticléyclc,L;y 43 102 Sticky clay 10 160
Har e 110 Sandy clay 30 190
S;m(ily s(t:ilf:ll){y clay zg 135 Fine, muddy sang. Static water level reported
Har 165 as 192,75 feet, 10 200
ga;;gﬁecgfd clay ig 173 Sand and clay, with Some caliche and pebbles 5 205
a 20 Clay with a little sand 2.5 207.5
. lay 3
Sott sandy ¢ 25 Sticky cl 35 211
. clay CRy clay B
Soft s“ﬁg}’ clay art water-bearing. 395 232.5 Sandy clay 4 215
S s olay and sand, in rted as 202 feet. 25 240 Fine sand with a little clay 25 2175
Sticky ;ater level Tepo i . 248 Sand with a litile caliche 25 220
Statle N ed sand, water-bearing 8 259 White clay 5 225
Sticky clay ter-bearing 11 284
sand, water Clay 75 2325
Medium stql::lky clay bearing 22 288 Fine sang, somewhat muddy, water-bearing 25 235
Yeuowmuddy sand, water- me water Medium sand, water-bearing 5 240
Fine, muddy, sand rock, SO 2 290 Sand and gravel, good water-bearing 3 243
T iaggltgy (7) or Permian *a b (S:almd lanl(ll cla{'i ball]?,mwater-é)earing beard '27 g?g
" ? rater-
umber ay balls and a e sand, water-bearing 5
Red shale nd Light COmPany test n Brown sang, water-bearing 1 253
Kansas City Power a feet west of NE corner Sand and clay, water-bearing 5 258
K-3. 30 feet south and 15 fe 11. 3631 feet. Hard brown clay 2 260
Elkhart, Kansas, ion of ground at well, Layers of sand, rock, and clay 10 270
3 R. 42 W. Elevation Depth Hard sand rock, a little water 7 277
21, T.35 S, R. Thickness ; Triassic (?) or Permian
sec. Z1, (feet) :
(feet) Red bed 0.5 277.5
50
50 .
Ogallala formation 25 1;‘3 K-5. Santa Fe Railroad, Elkhart, Kansas, located 3 few
gz‘l‘lgy clay q ig ﬁg hundred feet from the Kansas City Power and Light Company
n .. . . ’/
Sandy clay and sa ! 125 test number 4 (log K4). Originally drilled in 1913 to a depth
g;yd and gravel 5 }ig of about 200 feet, deepened to 277 feet in 1927, and il] later
R clay, and caliche 5 180 deepened to 370 feer. No log was kept for the last 93 feet. Sur-
and, ’ .
Caliche and clay _ 10 190 face elevation 3621 feet.
dy clay
A S R s 0 g T penn
Sandy clay. 8.5 248 ¢ o
feet. 2 Ogallala formation
275 Brown cla 2 2
lay te clay 27 Town clay
gandy caliche 0:'1 ‘z\!l;ter-bearlng 13 ggg Marl 0.5 25
Fine muddy sanla,y 12 a0 Light yellow clay 102.5 105
Tellow Sqtlld{y ¢ 5 In:Iia;;IIt yellow clay ;g gg
ksan e
g:llzxisand aund joint clay 3 308 . Marl 10
Triassic (7) or Permian :
T ‘ ‘
Red shale :
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Red clay

Sandy cl(;xy

Red san i -
rse sand, water

con reported as 208 feet.

Caliche, clay, and clay or shale

Sand, water-bearing

Caliche, clay, and clay or sghale

Sand, water-bearing

Caliche, sand, and shale or clay

f '~ 'ing
nd, water-bear
ggft, yellow sand roc
Red sand

K-6. City of Liberal, Kansas; located in park.

Ogallala formation

Static water leve

Medium to coarse sand
Sandy tl:laly;
Hard she )
Medium to coarse gand
Rock
Tough clay
Hard sheil
Sand .
Sandy clay
., . "(

Very hard roc
Sticky clay and sand
Tough clay
Coarse sand

Clay

Sand

la.

1(\310(¥ium to coarse sand
Clay

earing. Static water level

k, water-bearing

1 reported as 157 feet.
Soil, clay, loam, and dry sand

17
8
4

4
25
5
3
2

1
1
16
6

200
17
62

2
18
1
5
1
18
31
3
20
21
1
19
8
15
48
b

182
199
194

218
243
248
251
253
254
255
271
277

200
2117
279
281
299
300
305
306
324
355
358
378
399
406
425
433
448
496
502

WATER WELL DATA

TABLES OF WELL RECORDS

The tables on the following Pages summarize the infor-
mation that was obtained regarding wells of all kinds. The
number in the first column is the same as the o

the map (plate 1) beside the well symbol.
wells are given to the nearest even foot as
land surface. They may be different from the original depth
obtained by the driller if the well has partly filled with sand or
if some obstacle prevented the measuring tape from reaching
the bottom. The water levels are given as measured below some
definite and reasonably permanent object which usually was
above the surface of the land. To determine the depth to which
the water stands in a well, subtract the figure for water level
from that for depth and add the height of the measuring point
above the surface, unless this last figure is preceded by a nega-
tive sign, when it should be subtracted. The symbol (=) follow-
ing the figure for water level indicates some uncertainty as to
the exact position of the water table and an accuracy of a few
tenths of a foot. If a question mark (?) follows the figure for
water level, there was greater uncertainty, and the figure given
may be accurate only within a few feet. Depths and water levels
that were reported rather than measured are indicated by refer-
ence to a foot note. Where there was some doubt as to the ac-
curacy of some of the other information, such as well diameters

or the nature of water-bearing materials, a question mark (?)
has been used. :

Altitudes for the land surface
in part by aneroid barometer.
materials is based on reports by
were obtained by the State Min
reported to be of good quality
marks column, and the tempera
to the surface by most of the
to 65° F. Many farm windmills
irrigating small gardens, in
domestic and stock purposes.

ne appearing on
The depths of the

measured below the

4

at the wells were determined
The nature of the water-bearing
owners and tenants, part of which
eral Survey. The water has been
unless otherwise noted in the re-
ture of the water as it is brought
domestic wells ranges from 58°
are used to pump water for
addition to the usual supplies for
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WATER LEVEL

Method

Dia-
meter

Alti-

Date

com-
pleted

Topo-
graphic
situation

Remarks

Use of
waters

of
1iftz

Date
Mea-

Below

M. P.

Height
of M. P.

Deptt.
(feet)

tude
(feet)

Owner or name

Well

(feet)s  (feet) sured
(Cont’d)

{in-
ches)

T.6 N, R. 19 E.

Location

No.

Water In gravel

DS

2915 107

rland
flat

1916

W. C. Farmer

20

3ec.
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APPENDIX A

ns in Texas County,

vcling by the United

}
lose

]
.’

Eva

 — L

»
,7 S
~ 3

. L‘ﬂ

, Goodwell

i g
.!.._.......,.. hSshome . = 8 . . J_
Fieure 13, Index

map of U. S, Coas and Geodetic Survey level lines in Texas
County, Oklahoma,

First Order L
Liberal, Kansas.
to Kansas-Oklahg

eveling. Line No,
Oklahoma Section, alon
ma Boundary.

18—Dalhart, Texas, to
g CRI&P RR., Texhoma

(Adjusted Elevations)

4 14 1933; Ay Texhoma, at Fourth and Eim Streets, at the S. side of high
school, in brick wall E, of E. entra
tically,

nce, and 4 ft, ahove ground. S, disk, set ver-
(Intersection with line No, 68). EL 1,063.384 meters
3.488.786 feet.

rail of the CRI&P RR. at the Main Street crossing,

EL 3,490.2 feey,
ahout 18, poles SW
city water

No. 68).

Texhoma, top of W,

B.14 1933. At Texhoma,
No. 494, in top of E. concrete

on the CRI&P RR,,
of C/L of track. Std. disk.

block foundation of

of milepost
(Intersection with line

ank, and 51 f; NwW
El 1,062.805 meters
3,486.886 feer.
El 34855 feet.
NE along the
of milepost 493,

Top of W. raj) o

*C-14 1933:
CRI&P RR.,

Pposite CRI&P RR. milepost 494,
SW1i NE

L% sec. 33, TIN, RI2E, about 0g mi,
from the station at Texhoma. About 23 poles SW
-

* Shown on Plate 1.

Oklahoma, from
States Coast and



224 GROUND WATER, TEXAS COUNTY

about 163 yards SE of C/L of track, at a 12-inch box culvert under Hwy. No. 54,

and in the top of the NE end of the NW head wall. Std. disk. El 1,059.868 meters
3,477.250 feet.

Top of W. rail opposite CRI&P- RR. milepost 193, El 3,476.3 feet.
Top of W. rail opposite CRI&P RR. milepost 492. EL 3,458.1 feet.
*D.14 1933: SWY% NW14 sec. 26, TIN, RI12E, about 2.6 mi. NE along the
CRI&P RR. from the station at Texhoma, about 30 poles SW of milepost 491,
about 3 poles NE of a road crossing, about 135 ft. SE of C/L of track, at a box
culvert under Hwy. No. 54, and in the NE end of the NW concrete head wall.
Std. disk. EL 1,032.421 meters
3,452.818 feet.

Top of W. rail opposite CRI&P RR. milepost 491. El 3,427.1 feet.
Top of W. rail opposite CRI&P RR. milepost 490. EL 3,384.5 feet.
E-14 1933: About 4.6 mi. NE along the CRI&P RR. from the station at Tex-
homa, about 27 poles SW of milepost 489, and at the SE side of the SW end of
steel bridge 489 8, in the top of the concrete abutment. Std. disk. EL 1,027.873 meters
3,372.280 feet.

RV-2. About 4.6 mi. NE along the CRI&P RR. from the station at Texhomu,
and in the top of the N. end of the E. concrete abutment of bridge 489 8 over
Frisco Creek. Std. Monel-metal rivet. El 1,027.489 meters
i 8,371.020 feet.

F-14 1933: About 5.2 mi. NE along the CRI&P RR. from the station at Tex-
homa, about 2% poles SW of milepost 489, 25 feet SE of C/L of track, and in

the top of the SW end of the SE head wall of a concrete box culvert., Std. disk.
El. 1,020.506 meters

3,348.110 feet.

Top of W. rail opposite CRIXP RR. milepost 489. EL 3,357.9 feet.
Top of W. rail opposite CRI&P RR. milepost 488. El 3,359.1 feet.
*G-14 1933: SW¥% NWY% sec. 9, TIN, RI13E, about 7.3 mi. NE along the
CRI&P RR. from the station at Texhoma, about 2 poles NE of milepost 487, about
2 poles NE of a road crossing, opposite wooden culvert 486 9, ahout 135 ft. SE
of C/L of track, at a box culvert under Hwy. No. 54, and in the top of the NE
end of the NW concrete head wall. Std. disk. El 1,016.018 meters
3,333.386 feet.

Top of W. rail opposite CRI&P RR. milepost 486, El 3,324.9 feet.
H-14 1933: About 0.9 mi. SW along the CRI&P RR. from the station at Good-
well, about 2 poles SW of milepost 485, 48 ft. SE of C/L of track, 50 ft. SW of a
right-of-way fence corner, opposite & pole, and 2 ft. NW of the right-of-way fence.
Std. disk, set in top of a concrete post. El. 1,005.729 meters
38,299.629 feet.
Top of W. rail opposite CRI&P RR. milepost 485. El 3,30L5 feet.
J-14 1933: At Goodwell, at the Panhandle A. and M. College, at the S. side

of the S. entrance to Hughes-Strong Hall, and in the front brick wall, about 4 ft.
higher than the street. Std. disk, set vertically. EL 1,007.794 meters
i 3,306.404 feet.
K-14 1933: At Goodwell, at the front entrance to the M. E. Church South, and

in the top of the NW end of the sccond concrete step from the bottom. Std. disk.
El. 1,005.512 meters

3,208.917 feet.

L-14 1933: At Goodwell, about 2% poles SW of the CRI&P RR. station,
about 7% poles SW of milepost 484, 54 ft. SE of C/L of track, and in the top of

the N. corner of the concrete foundation of a railroad oil pump. Std. disk.
EL 1,003.610 meters

3,202.677 feet.

* Shown on Plate L

BENCH MARK ELEVATIONS
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well op of W rail of th RI P R at the Malll S reel 0ssing.
GOOd top . 1 the C & R. t. t
y Crossing

F1. 3,2916 feet.
ElL 3,289.4 feet.
EL 8,268.3 feet.

:II:op of W, rail opposite CRI&P
op of W, rail opposite CRI&P

M-14 1933 About 1 i
: 6 mi. NE ]
évell, about 18 poles SW of milepos? (:1’;352, honigP RR. Eom the

-It. co 1gnwa op o e L}
crete h & y bri ge, nd n e top
£t n t h d a th I th SW end f th

Std. disk,
EL 992.440

. . ‘ meters
T;):: Zi’ ‘;’, ra{l] opposlse CRI&P RR, milepost 482, oy feot.
o 1933: r:boo;:p;sue .CRI&P RR. milepost 481, El;il. Ty et
well, about 16, Dole;l Sﬁz n}l. NE along the CRIGP RR. from 1 . .3,236.7 oo
20-t. conerele culvert undel? Hmllep?‘?t “Sa; abaut 150 ﬂ: SEn:,fl g/itat}on ok s
NW heoq rels. St o Wy. No. 54, and in the top of the NI'EJ) elr:addzt' a:h:
EL 984.594 meters
g milepost 480, El3’233§;5859 ;eel.
» a; i .

y» and 2 ft. NW; of the right-of-way fel::e Sl!;'Snt’d4‘!;4:“&1; oL

3 - disk, set in 4}

El 978.751 metcrl:
3,211.119 feer.
EL 38,2059 feet.

RR. milepost 484,
RR. milepost 483,

Top of W, rajl o i
. pposite CRI&GP R
P-14 1933: About 5.6 1n -

2)‘011; 3[9 3W- rail opposite CIt
mon, about 3 son20ut 6 mi. SW along the CRIg
poles SW of milep P RR. from the

" u ost 47
of the NE end of the NW head ialllg'f ?!(l)l I:}.IISEc:f e of track,
-It. con

I&P RR. milepost 479,

and in 1}
crete box culvert, Std. dliikl.Op

EL 969.303 meters
3,180.122 feet.

Top of W. 1aj) opposite CRI&P
EL 3,175.2 fcer.

R-14 1933. Abou

: t 3.5 mi. SW aj
mon, o 2 u . along the CRI

ek, "o l}[' 3NEOI§F (?/‘Y, of mllep.ost 477, at a ronﬁpcr‘;:‘s‘i f:om e Lation at e

in the top of the NW end ggti:lel‘?gje rvete el It box crﬁ;efﬁ u‘-t.d e i

€ N concrete head wall Sid. di El. 961 o0 on

. - disk. El 961,989 n’lclcrs

3,153.806 feet.

RR. milepost 178,

Top of W, rail o i
. ! pposite CRI&P RR. mi
"o ot . - milepost 477,

sec. Tingun Srnll!l‘gpprﬁlte CRI&P I}R. milepost 476, Near ; o '3’156.4 b
- .;‘_14 Tags S.W%y.seco. 154,Tr;;,\:;r I'c{nE cor. sec. 2 TéN Rz;r1 F{ntel;fct;O{l FEw
$a 7 : "L . RUE s ] - RIME, - 31377 feer.
NE of ro;:i sct:;;g?n at 9((;)ui_’mon, ahout 27 polesongjf rl::lll sy ayone he Fsp
vert under T 0 g[,} dl.'SE of C/L of track, at an 139051475, ront 7 poles
it 9% and in the top of the NE end of lh:nl(\:JWc?lnc:ie[e il
ead wall, Sid.
. ElL 953.062 meters
3,126.838 feet.

T-14 1933 At Gu
] : ymon, at the SW g;
and in 2 s O side of the front ent i
section with T ggx)n)n, 4 ft. above the ground. Sid, distn:eet l:')erlt,;ga}}l)'g!l ?ih?OL
. nter-
ElL 954.037 meters
3,130.036 feer.
a Streets, at
e,t_and In a concrete block ;f :ll::
ertically, (Intersection wiy), Line
ElL 952761 meters
3,125.850 feer.

*U-1¢4 1933: Ay G

br.i:lidew:{] l};; }\J entraneymom, or. of Main and Fourth
No. g0 h t. above ground, Std. disk, set v

L]
Shown on Plate L
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V.14 1933: At Guymon, at the Fourth Street crossing of the CRI&D RR. about’
240 fL. S. of C/L of track, at the city water tank, at Fourth and Sullivan Strects,
and in the top of the N. concrete block foundation. Std.. disk. El 951.393 meters

3,121.362 feet.

Top of W. rail opposite CRI&P RR. milepost 473. ElL 3,112.0 feect.

Guymon, top of W. rail of the CRI&P RR. at C/L of a road crossing the
track 29% poles south of milepost 472. EL 3,105.3 feet.

Top of W. rail opposite CRI&P RR. milcpost 472, EL 3,079.6 feet.

*J7.14 1933: SWY, NW1Y sec. 28, T3N, RI5E, about 1.7 mi. NE along the CRI&P
RR. from the station at Guymon, ahout 33 poles SW of milepost 471, at a road cross-
ing, about 105 ft. SE of C/L of track, at a concrete culvert under a road, and in
the top of the SE end of the NE head wall. Std. disk. El. 939.065 meters
: . 3,080.916 feet.

Top of W. rail opposite CRI&P RR. milepost 471. El 3,041.4 feet.

*X.14 1933: NWY SW1Y sec. 22, T3N, RISE, 0.1 mi. NE along US Hwys.
Nos. 54-64, from point where hwys. cross N-S linc between sece. 21 and 22. Ahouw
3.1 mi. NE along CRI&P RR. from the station at Guymon, about 20 poles SW of
milepost 470, about 3 poles NE of a road crossing, 85 fi. SE of C/L of track, at a

concrete box culvert under hwy., and in the 1op of the NE end of the NW headwall.
Std. disk. El 921.006 meters
3,021.667 feet.

Top of W. rail opposite CRI&P RR. milepost 470 EL 2,999.8 feet.
Top of W, rail opposite CRI&P RR. milepost 469. El 29575 feet.
Y.14 1933: About 4.9 mi. NE along the CRI&P RR. from the station at Guy-
mon, about 28Y% poles SW of milepost 468, and in the top of the SW end of the

SE side of the concrete head wall of a bridge under track. Std. disk.
E!l. 898.213 meters

2,946.887 feet.

Top of W. rail oppesite CRI&P RR. milepost 468. ElL 2.999.8 feet.

RV 3: About 5.7 miles NE along CRI&P RR. from the station at Guymon,

and in the top of the N. end of the E. abutment of bridge 4679. Std. Mounel-metal
EL 890911 meters

rivet,
2,922,930 feet.

*7.14 1933: NEY SEY% sec. 12. T3N, RISE, about 2.2 mi. SW along CRI&P
RR. from the station at Optima, about 4% poles SW of milepost 467, at a concrete
railroad bridge for overpass a side road running W. from US Hwys. Nos. 54-61,
about 0.7 mi. NE of the NE end of a concrete hwy. bridge over Beaver (North

Canadian) River. In the top of the SW end of the SE headwall. Std. disk,
: . El 893.831 meters

2932511 feet.

Top of W. rail opposite CRI&P RR. milepost 466. El 2,985.2 feet.
*4.]15 1933: NEY NWY sec. 5, T3N, RIGE, at Optima, about 6 poles SW
of the CRI&P RR. station, at milepost 465, at a road crossing, 45 ft. NW of C/L of

track, and 9 ft. NE of a pole. Std. disk, set in the top of a concrete post.
EL 920.929 meters

. 3,021.415 fect.

Optima, top of W. rail oppesite the CRI&P RR. station. ElL 3,022.0 feet.
Top of W. rail opposite CRI&P RR. milepost 464. EL 3,011.9 feet.
*B.15 1933: SW1Y SWUY sec. 27, T4N, RIGE, about 1.8 mi. NE along the
CRI&P RR. from the station at Optima, about 2 poles SW of milepost 463, at
bridge 4631 over Pany Creck, and in the top of the SE side of the SW concrete

abutment, 7 fi. SE of C/L of track. Std. disk. El. 905.673 mcters
2,971.362 fecet.

* Shiown on Plate L

* Shown on Plate I.
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*RV-4 (CRI&P RR.). About 1.8 mi,

station at Optima, in the to f
4631. Sid. Monel-metal rivext). of the N. end
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NE along the CRI&P -RR. from the
of the E. concrete abutment of bridge
ElL 905.640 meters
2,971.254 feet,

EL 2,973.1 feet.

NE along the CRI&P

;I"Z‘pl of W. rail opposite CRI&P RR. milepost 463
RR. I";nf t{]i&:t:alfi‘lE‘/; sec. 27, T4N, RI16E, about .2.9 mi
on at Optima, about 1 pole NE of mile.post 462, about 6 pol
, abou poles

Sw of a road crossing, and i th op of the SW end of the SE head wall of a
B n e t

20-foot concrete budge. Sld. dlSl\, slamped C 14 1933™ l)y mistake.
]

EL 908.393 meters
2,980.286 feet.

T . .
op of W, rail opposite CRI&P RR. milepost 461, ElL 3,008.9 f
. 3, . eet,

*D-15 1933: SEY Swy,
CRIgP RR LD e smtion;ﬂse&.p[!.’i, T4N, RI6E, about 4.9 mi. NE along the

road crossing, 50 SE . ma, at milepost 460, about 6 pol
Hany, ossing, - SE of C/L of track, at a 6-ft, ; e nder O &
Y. Nos. 5464, and in the top of the NE end of :hc:';\?{sui]elﬁx xfa:llllverzrl(llmile'rIU. 5

. P . 1Sk,

EL 914.663 meters
3,000.857 {eet.
El 3,003.8 feet.
¥ EL 3,012.3 feet.
along the CRI&P RR.
post 457, 48 fi. NW of C/i.
W of a pole. Std. disk, set
ElL 916.835 melers
3,007.983 feer.

EL 29945 feet.

;‘op of W, ra.i] opposite CRI&P RR. milepost 459
op of W. rail opposite CRI&P RR. milepost 458 .
sec. 7, TN, RI7E, abou 3.5 mi. §

» 30 ft. NE of C/L of a crossroad, and 3 ft. N

Top of W. rail o i
. prosite CRI&P RR. mi
F-151933: About 18 mi, il

about p les S of mile| ost 456, about 1 pole W of I 3 8
5 po L% t ’
/ P y )il S a ya d llml[ sign, 80 ft

e box culv

of the NE end of the NW head wall. Sld‘.e::llis!lj(nder ffy. Nos. 54-%/147 ;lllilSi; the Lo
. . 941 meters
2,990.614 feet.
El. 2,994.1 feer.
y EL 29886 feet.

! 2 poles SW of mi
in the top of the S. concrele block ?our:(llz;,l[l)g:t
EL 909.639 meters

HOOKEI? 1933: At “00’(6!, at 1\‘181" Sueet and Bloadwa , and 1 SE of
Yy 0fi. S

the SW side of the fr
o i Sd ont entrance to the First Naij 1
o b ;Lsti?valk. Std. disk, stamped “HOOKER 19?31.';?’ al?x?ln';:ztbl?rtnwflel: lthe c}"b
o
EL 909.644 lr)ne(:ersef
2,984.390 feet.

;‘op of W, raf'l opposite CRI&P RR. milepost 456
op of W. rail opposite CRI&P RR. milepost 455'

G-15 1933: Ay Hook
454, w233 oo er, on the CRI&P RR. ahout 20
o o L city water tank, and

H-15 1933: Ay Hooker, at the NW en

high school, in the co
ground. Sud. disk, se??::gqgl]?;k foundation of the SW vall, an

About 1.5 mi. NE 2,994.8¢
crossing the track, of Hooker, top of W, rail of the CRI&P RR. at C/L, ;)f): rr::::l

About 2 mj D -
il X ?I:le CRylné.Pl\iERogtH(t:)?Ec;} aboutdl3‘/2 poles SW of milepost E:éZZ,?L:LQy.O ffeét‘
715 055 b KR, / a road crossing the track. : y .
;b({;utss e ::Flmzi.]ipn;:l I}gzalaolng the lCRI&I’ RR. fcrom the slal;:il(;nz,agzsl‘laooflfen
g T 3 2 road crossing, 4 k.
o ;:osta. fence corner, and 2 ft. NW of 3 pol:.gSlds {l'i'sl?“:lctognct/lL ?f tmek’

. s e to

EL 904.198 ?ner;er:
2,966.523 feet,
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*K-15 1933: About 3.7 mi. NE along U. S. Hwy. No. 54 from junction with
U. S. Hwy. No. 64 at Hooker. About 4.1 mi. NE along the CRI&P RR. from the
station at Hooker, about 8 poles SW of milepost 450, 90 ft. SE of C/L of track,
at a 6-t. concrete box culvert under Hwy. No. 54, and in the top of the NE
end of the NW head wall. Std. disk. El. 900.647 meters
2,954.873 feet.
Top of W. rail opposite CRI&P RR. milepost 449, EL 2,949.5 feet.
L-15 1933: About 6.1 mi. NE along the CRI&P RR. from the station at Hooker,
about 8 poles SW of milepost 448, at a road crossing, 60 ft. SW of C/L of the road,

45 ft. NW of C/L of track, and 18 ft. W. of a pole. Std. disk, set in the top of a
concrete post. El. 895.732 meters
2,938,747 feet.

Top of W. rail opposite CRI&P RR. milepost 448, EL 2,939.0 feet.
*M-15 1933: About 6.7 mi. NE along U. S. Hwy. No. 54 from junction with
U. S. No. 64 at Hooker About 3.2 mi. SW along the CRI&P RR. from the sta-
tion at Tyrone, about 6 poles SW of milepost 447, 90 ft. SE of C/L of track, at a
2-ft. concrete culvert under Hwy. No. 54, and in the top of the NE end of the
NW head wall. Std. disk. El 892.685 meters
2,928.751 feet.
Top of W. rail opposite CRI&P RR. milepost 447. El 2,928.5 feet.
Top of W. rail opposite CRI&P RR. milepost 446, El 29229 feet.
*N-15 1933: SWY sec. 35, T6N, R18E, about 8.35 mi. NE along U. S. Hwy.
No. 54 from junction with U. S. Hwy, No. 64 at Hooker, about 0.1 mi. NE along
hwy. from intersection with N-S section line road. About 1.5 mi. SW along CRI&P
RR. from the station at Tyrone, ahout 17 poles SW of milepost 445, 90 it. SE of
C/L of track, at a concrete box culvert under hwy. and in the top of the . NE
end of the NW head wall. Std. disk. El 890.208 meters.
2,920.624 feet.
Top of W. rail oppusite CRI&P RI:. milepost 445, EL 2,920.9 feet.
TYRONE 1933: At Tyrone, on the CRI&P RR., about 5 poles SW of mile-
post 444, about 120 ft. NW of C/L of the main track, at the War Memorial, and

in the center of the top of the NE side of the concrete foundation. Std. disk,
EL 892.070 meters

2,926.733 feet.

Tyrone, top of W. rail opposite the CRI&P RR. station, ElL 2,925.9 feet.
P-15 1933: At Tyrone, on the CRI&P RR., opposite milepost 444, about 310

{ft. S. of C/L of main track, and in the top of the N. concrete block foundation of
the city water tank. Std. disk. El. 890.348 meters
2,921.083 feet.

Q-15 1933: At Tyrone, at Sixth and Beatrice Streets, in the S. brick wall of

the grammar school, 2 ft. from the SE corner, and 3.5 ft. above the ground. Std.

disk, set vertically. EL 895.280 mfi_ters
2,937.264 feet.

Top of west rail opposite CRI&P RR. milepost 443. EL 2,920.4 feet.
*R-15 1933: NEW scc. 19, T6N. RI19E, about 2.0 mi. NE along the CRISP
RR. from the station at Tyrone. About 0.28 mi. SW along U. S. Ilwy. No. 54,
from the line between secs. 19 and 20. About 1 pole SW along RR. from milepost
442, 90 ft. SE of C/L of track, at s concrete culvert under Hwy. No. 54, and in
the top of the NE end of the NW headwall. Std. disk. EL. 887.812 meters
2,912.763 feet.

*S.15 1933: SWl NW sce. 16, T6N, RI19E, about 3.7 mi. NE along the
CRI&P RR. from the station at Tyrone. About 0.2 mi. NE along U. S. Hwy. No.
54 from the line between secs. 16 & 17. About 12 poles SW along RR. from mile-

stamped “TYRONE 1933.”

¢ Shown on Plate I
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post 440, 90 ft, SE of C/L
o . of track, at a
and in the top of the NE end of the NW heztc)l’::;ﬁfe gto; :i:;lsll:ert ungrrB;égz;dNo' i
X R 414 meters

Top of W. rail opposite CRI&P RR, milepost 440, H0LEIS fet.

ElL
OKLAHOMA-KANSAS BOUNDARY. 2,901.1 feer,

At Oklahoma-Kansag S i
5 tate Line. Al i
! ; out 4,
‘$W of milepcn 439h?;58lf£:"051}5 aotf Ié})ﬁral% Seward County, Kgnsr:;. 'asl‘};u:!hsng l]he
. 2 . ° ’ :
ence, Sui Ty % & the oo % of track, and 2 fi, NWw OEII the righl-oE\v:;
. 879.648 meters
2,885.978 feet.

a concrete post.

Second Order Leveling. Line No. 20

Stinnett, Texas to Gu
. Y 'y ymo £
Oklahoma Poruon—along road.from Hitch]an(]; Tot:;]:'}:oma
4108 1934: A . (Unadjusted Field Elev’ations)ky
:_ At Hitchland, Hansford County, Tex., 445 ft. W. of Bj Jo L
. - W. of Big Jo Lum-

ber Co. yard; 35 ft. N. of C/L (U R s . -

/ f Okla ICXaS Slate Lme road; 3t E of fenc ¢
cor.; Std, disk set in concrete post. El 938. 9 m ers
. 938.602 met

3,079.400 f
land; 01 mj. E f im .y
road intersection, where %engpﬁv‘t;r.m;\}i sﬁgv joci(:xrs'

cofrection comer; 30 fr ﬁf l;;_n'nt where Texag Hwy. No. 88 turns

to Guymon, Oklahoma

*B-103 1934: 28 1 i
sec. 32, TIN, RI6E, oppt:;.itew"‘T?’f o
State Line road; 90 ft, E,

crete post. ) C/L of State Line road; Std. disk set in con
EL 948.7135 merers

* neters
C-103 1934 4.9 mi. NW of Hitchland 3,112,571 feet.

40 f. E. of C/L of ro i near SW
2d from Hitchland to 'Guymon: 70 0% St 20, TIN, RIGE;
- 30 {1, gnd to Guymen; 75 fr, C/L fea S
SE of D. D. Delay's mail box. Sid. disk ay o e e
? ¢ post.
El. 944.9368 n
*0-103 1934- . lelers
east side hwy_f47.8 ?tp &“‘-O}V‘g/ff Ifii}tlchland; near SE cor. sec. 7 Tfi\gmi?f&feet‘
curve; Std. disk set in concrete posl:, wy.; 63 ft. W, of gate ir}zlfence;,a[ Ou[,SiZZ
- 904.3487 meter
*£-103 1934: i : o
ft. NE of C/I;,M;n ?\ﬁvml- dNW of Hx!chland; near SE cor. sec. | Tfi\?m‘on feet
léhonf line turn NW; (fg x:ind 0'-"5;_(10 of curve where ai)and;lne,d road IilsdE;t ]30
reek; 500 {t. T - . ol point wh I and tele.
conorere post.l W. of present road; 300 fr. N, o(}reS.s?i’:: ::cadlfr%isfddpzldwater
© oo otd. disk set in
EL 881.9700 met
*F.103 1932; 97 . 2,893.507 foor.
ft. W. of C/L of hug.s 33 1 N CU¥non; near SE 97 feet.
gate; S, diskosetwy 33 fr. N. of C/L sec. line roadc;ol;t SSeE fi?;cc;r 'Z'yr' EJSEE'* 3?’
EL 935.3649 meten
*G.103 1934 . _meters
1t E. of /L huy.; 33 T gEo?fc(/;}lmon; near SW cor. sec. 13 Tzsﬁwiigs-f 2
mail box; Std. disk set jn concrete posiEC- Iine road; 42 1, NWEffgw' M Evalis
- 933.6039 meters
L]
K {)11:1(0;[,1?1?; ) 297 fmi. SE of Guymon; near NW cor. sec. 12 099 feet
20 of L s Tine oads 10wy 1 ok NSEs 42
€ post,
El 9335049 meters
3,062.674 {eer.

2N, RISE; 45

*J-1 : i
03 1934: 37 mi SE of Guymon; near NW cor. sec. 2, T

—_——
* Bhown on Plate 1.
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0. 0 n house; isk
/ a. Hw N 35; 65 fi. W. of H. C. JﬂnSO 1 use; Std. dis
ft. S. of C/L Okla. Y. . M

sel . { headwall of concrete culvert over hwy. rade ditch.
t in N. end of E, a 11 c I Y- E

3,064.495 feet.

E; 30 ft.
*K-103 1934: 17 mi. SE of Guymon; near NE cor. sec. 5, T2N, R15

te culvert on Okla.
W. of C/L sec. line road; in E. end of S. headwall of concreél- st jon Okla.

Hwy. No. 35; Std. disk. s era

Second Order Leveling. Line No. 67

Guymon, Oklahoma to Clayton, New{ Mexx(c;(; o Cimareon
Portion—along U. S. llighwe‘xy No. 64 {rom y
Texas County Portion oY |
nadjusted Field Elevations i o and
. l\(JUo[ E H. at Guymon, along U. S.. ltlw‘z'l.mlr\iu.”::-y. p
A5 ois: 4€~n]l;"\r -QW cor. sec. 6, T3N, RI15E, at ;f)onfr;m? cre, Dy 61
road lI(:I\Wl/)O“§2CfrlccE‘ t:lfAC/i.. of N-S road, about 20 ft. N. o e,
turns . . E.

. . )
oi lence post. Std. disk set in concrete post (Intexsec_tlon with Line No. 69
f { .

3,012.641 feet.

72 1935: 4.9 mi, N. of Guymon, alon Hwy. No. 61; about 200 ft.
E ’ £ . "
3 . . ) Y. NW

. « 8 ell,
e lo im 0 Utilities Co. No. 1 Ga

rve s f gate t Cimarron 1 W .
of hW). curve -ll!ll,/ 2 fi. NW o

and 48 ft. SW of C/L of llwy. Std. disk set in concrete post. EL 924.7981 meters

F-74 1935: 6.1 mi. NW of Gll)lll()ll, near NW cor. sec. 1, I3N, quE, along
. N 64', a curve in the hw .y on the S. curb of a concrete box CUIVC", at
“W} No on Y

isk set in concrete box
the E. end of culvert and 19 ft. S. of C/L of hwy. Std. dis SEl, in Soncrete box

3,100.682 feet.
culvert.

- : B uymo (] wy 0. N. curb of
F-72 1935 7.0 mi. NW of G ¥ n, al ng 1 . No. "4, in the [d
{ .

8 concgrete box Cll]V(‘lt" at the W nd o . E. of fence corner and
t . end of CU!‘CI[, 200 ft
21 ft. N. of C/L of hW)’- Std. disk set in concrete box culvert. EL 94-2.4274: meters

G-74 1935: 7.9 mi W sUymo y e S.
0 . 64. On th curh
. N of Gu mn, lll()llg Hw No.
of a concrete box culvert, at the E. end of CUlVEH, about 110 ft W, of a ’CHCC,
»

d 21 {t. S of C/L of llwy. Std. disk set in concrete box culvert. EL 946.255] ineters
an .

] d of Easter.
*G-72 1935: 8.9 mi. NW of Guymon, along Ilwy. No. 64; in yard o

1113 mad, and
wi I, 95 ft. N. of C/L of hwy. 42 ft. E. of C/L of ii. (622.6373 ctore
2OdeESChIO?l;g ‘pole‘ Std. disk set in concrete post 3,158.253 feet.

t. E. o .

t 0.2 mi. E.
*[1.74 1935: 9.8 mi. NW of Guymon along Hwy. No. 64. Abou

of a cross roa S. r ac CT 18.5 ft. S. of C/L of
'd, on the curb of oncrete box CU]VCI’[, and 18.5

hwy. t sk set in concrete box culvert. El 966.8204 mecters

wy Std. di

1 Hwy.
.72 1935: 11.0 mi. NW of Guymon, SE cor, sec. 36, T4N, RI3E, along

f hwy. Std. disk set
No. 64. 2 ft. SW of a fence corner and 48 ft. N. of C/L o Elv,y979_9784. sk set

feet.
in concrete post. S215148 e

ss road,
*J-74 1935: 12.0 mi. NW of Guymon, along Hwy. No. 64. At a cro

d 2 fr, E. of a fence
37 ft. E. of C/L of cross road, 50 ft. S. of C/L of hwy,, an B oo 8 fence

corner. Std. disk set in concrete post. B o

¢ Shown on Plate I.
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J-72 1935. 13.0 mi. NW of Guymon, along Hwy, No. 64; at interscction of
€ross road to Goodwel| (Panhandie A. & M. College), 50 11 N. of C/L of hwy,
and 2 ft. W, of 4 telephone pole, Std. disk set in concrete post,

EL 1,002.4314 meters

3,288.820 feey.

g Hwy, No. 64, At a cross road,
of cross road, and 1 ft. S. of a
ncrete post, El 1,008.4173 meters
3,308.449 feer.

*K-7¢ 1935 149 mi, W, of Guymon, alon
48 ft. N. of C/L, of hwy.; 85 1. | of C/L
telephone pole, Std. disk set in co

*K-72 1935, 151 mi, w

- of Guymon, along Hwy. No. 64; at a cross road,
55 ft. W, of C/L of the cross road, 50 ft, N, of C/L of hwy., and 2 ft. E. of a
telephone pole. Sid. disk set in concrete post. EL 1,011.1514 melers

3,317.419 feet.

, along Hwy. No. 64. About 200 . E.
2 cross road, 48 f;. S, of C/L of hwy,
in concrete bost.  EL 1,018.4942 nmeters
3,341.710 feer.

*L-72 1935. 17.0 mi. W, of Guymon, near SE cor. gec, 36, T4N, RI12E, along
Hwy. No. 64; at a schoo| building, 120 ft. N. of NE corner of building, 50 fy. N.
of C/L of the hwy.: 35 fr. W, of C/L of a crosg road and 2 ft, W. of a telephone
pole. Sid. djsk set in concrete post. EL 1,026.3734 meters

3,367.360 feet.
*M-7¢ 1935, 18.0 mi. W. of Guymon, along Hwy, No. 64; at a cross road;
50 ft. E. of C/L of the eross road, 48 fr. N. of C/L of hwy., and 2 ft S, of a
telephone pole, Sid. disk set in concrete post. EL 1,029.2415 meters
3,376.770 feet.
8 cross road,
¢ross road and 2 fy. NE of a
concrete post, ElL 1,028.8929 meters

3,375.626 feet,
*N.74 1935, 20.1 mi, W, of Guymon, along Hwy. No. 64. About 0.1 mi. W,
of a cross road, on the S, curl of a concrete box culvert, and 185 ft. S, of C/I, of
hwy. Siq. disk set in concrete box culvert, El 1,033.3731 meters

3,320.325 feer.
*N-72 1935. 211 mi. W, of Guymon, along Hwy. No. 64, At a school] house,
at a cross road, 155 ft. NW of the NW corner of the school house. 50 1y, N. of

C/L of hwy. and 2 ft. W, of a telephone pole. Std. disk set in concrete post, -
El 1.0435158 meters

3.423.601 feet.
P74 1935. 22.0 mi. W. of Guymon, along Hwy, No. 64. Ar 4 Cross road, on
the S. curh of g concrete hox culvert, at the F. end of the culvert, 60 fi, E. of C/L

of the cross road, and 18.5 f;, S. of C/L of hwy,  Sid. disk Set in concrete hoy

culvert. EL 1,017.1424 me'ers

3,435.500 feet.

X . W. » near NE cor, gec, 1, T3N, RI1IE, along

Hwy.. No. 64, At intersection of road to Texhoma, 50 ft. N. of C/L. of hwy. and

i et in concrete post. El 1.054.8938 meters

3,460.947 feey.

*Q-74 1935, 24.1 mi. W, of Guymon, along Hwy. No, 64. About 0.1 mi. W.

of a cross road, on the S, curb of 3 concrete hox culvert, at the E. end of the
culvert, and 183 f. S. of C/L of hwy, Std, disk set in concrete box culvert,

El. 1,061.1146 melers

3,481.340 feet,
*C-72 1935. 250 mi, W, of Guymon, along Hwy, No. 64. At a crosg road,
about 100 f), NE of the NE corner of a hrick house, 53 . S. of C/L of hwy.;

*L-74 1935. 16.1 mi. W, of Guymon
of a highway camp, 15 fi. W, of C/L of
and 2 ft, N, of 5 fence corner. Std. disk set

*M-72 1935+ 19.0 mi, W. of Guymon, along Hwy. No. 64, At
52 ft. N. of the C/L of hwy.; 29 ft. W. of C/L of
fence corner. Std. disk set in

_
* Shown on Plate I,
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30 ft. W. of C/L of cross road, and 3 ft. S. of a fence corner. Std. disk set in
El 1,066.4459 meters

concrete post.
3,498.831 feet.

*R.74 1935: 26.0 mi. W. of Guymon, along Hwy. No. 64. At a cross road, W.
of the cross road in the S. curb of a concrete box culvert; at the E. end of the

culvert and 185 ft. S. of C/L of hwy. Std. disk set in concrete box culvert.
EL 1,066.9103 meters

3,500.355 feet

*R.72 1935: Near SE cor. sec. 32, T4N, RHE, 27.0 mi. W. of Guymon, along
Hwy. No. 64; at intersection of a cross road from Eva to Rice; 33 ft. W. of C/L

of the cross road, 105 ft. N. of C/L of hwy. and 3 ft. SW of a telephone pole.
Std. disk set in concrete post. El. 1,074.8387 meters
3,526.366 feet.

*S.72 1935: Near NW cor. sec. 5, T3N, R11E, 28.0 mi. W. of Guymon, along
Hwy. No. 64. At intersection with road to the town of Eva, 52 ft. S. of C/L of

hwy.; 33 ft. E. of C/L of cross road, and 3 ft. E. of a telephione suy pole. Std.
disk set in concrete post. : EL 1,080.8540 mrters
3,546.102 feet.

*S.74 1935: Near NE cor. scc. 1, T3N, RI0E, 29.0 mi. W. of Guymon, along
Hwy. No. 64; about 65 ft. W, of a eeclion line fence, on the S. curb of a concrete

box culvert, at the E. end of the culvert, and 20 ft. S. of C/L of hwy. Std. disk
set in concrete box culvert. El 1,092.0328 meters
3,582.778 feet.

*7.72 1935: 30.0 mi. W. of Guymon, along Hwy, No. 64; about 400 fr, W.
of a while house, at a cross road, 50 ft. N. of C/L of hwy., 45 {t. E. of C/L of

cross road, and 2 ft. W, of a telephone pole. Std. disk set in concrete post.
El. 1,099.9044 meters

3,608.603 feet.

*T.74 1935: 31.0 mi. W. of Guymon along Hwy. No. 64. About 0.1 mi. E.
of a section line fence, on the S. curb of a concrete box culvert, at the E. end of

the culvert, and 20 ft. S. of C/L of hwy. Std. disk set in concrete box culvert.
ElL 1,096.5639 melers

3,597.643 feet.

*[J.72 1935: 321 mi. W. of Guymon, along Hwy. No. 64; at a cross road,
about 400 ft. SW of a shingle house; 130 ft. W. of C/L; of cross road, 50 ft. N.

of C/L of hwy. and 2 ft. W. of a telephone pole. Std. disk set in concrete post.
El. 1,101.7075 meters

3,614.519 feet.

*U.74 1935: 33.1 mi. W. of Cuymon, along Hwy. No. 64, about 85 ft. E. of

a section line fence, 50 ft. N. of C/L of hwy.; and 2 ft. W, of a telephone pole.
Std. disk sct in concrete post. El 1,110.7939 meters
8,644.330 feet.

*).72 1935: 34.1 mi. W. of Guymon, along Hwy. No. 64, about 0.6 mi. E. of
Cottonwood Station, at a cross road, 50 ft. N. of C/L of hwy.; 3 fi. E. of a tele-

phone pole. Std. disk set in concrete post, El. 1,118.4319 meters
3,669.389 feet.

V.74 1935: 35.1 mi. W. of Guymon, near SE cor. sec. 36, T4N, RIE, along
Hwy. No. 64; at Cimarron-Texas County Line; 50 ft. N. of C/L of hwy.; 2 ft, W.

of a telephone pole. Std. disk set in concrete post. El 1,124.9406 meters
3,690.743 feet.

* Shown on Plate I.

school. About 100 5, 5, uf s % 1 TIN, RIIE, 88 mi, NW of Tox
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* Shown on Plate 1.
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makes a right angle turn to the W., 40 ft. E. of C/L of the road, and 1 ft. S. of a
telephone pole. Std. disk set in concrete post. El. 1,039.1223 meters
3,409.187 feet.

*R-71 1935: Near NE cor. sec. 3, TIN, R11E, 9.6 mi. NW of Texhoma high

school. At a dim cross road, 67 ft. S. of C/L of the road, 30 ft. W. of C/L of the

dim cross road, 15 ft. S. of a fence corner. Std. disk set in concrete post.
El 1,050.0390 meters

3,445.003 feet.

*B.74 1935: Near SE cor. sec. 33, T2N, RI1I1E, 10.6 mi. NW of Texhoma.
About 150 ft. SE of a stucco house, about 50 ft. W. of C/L of a cross road, 40

ft. N. of C/L of the road, 2 telephone poles W. of a fence corner. Std. disk set
E. 1,057.3101 meters

in concrete post.
3,468.858 feet.

*S-71 1935: Near NE cor. sec. 5, TIN, R11E, 11.6 mi. N. of Texhoma. At
a corner where the old road to Eva turns N., about 43 ft. S. of C/L of the E-W

road, and 38 ft. W. of C/L of the N-S road, 8 ft. S. of a fence corner. Std. disk
El 1,062.2295 meters

set in concrete post,
3,484.998 feet.

MOQUSE, Ref. Mk. No. 2 1931: Near NW cor. sec. 33, T2N, R11E, 12.6 mi.
NW of Texhoma. About 78 ft. E. of the C/L of road, and 3 ft. S. of a wire fence,
and 50 ft. E. of a fence corner. Std. ref. mark set in concrete post. Stamped

MOUSE No. 2 1931.
MOUSE, Triang. Ste 1931: Scc. 33, T2N, RI11E, 126 mi. NW of Texhoma,

about 0.5 mi. E. of C/L of road, 65 ft. N. of a fence corner, 2 ft. W. of a fence.

Std. triangulation disk set in concrete post. Stamped MOUSE 1931.
El 1,062.1561 meters

3,484,757 feet.

MOUSE, Ref. Mk. No. 1 1931: 12.6 mi. NW of Texhoma. N. of MOUSE Tri-
angulation station, and 1 {t. W. of a fence line. Std. ref. disk set in concrete post.

Stamped MOUSE No. 1 1931.
MOUSE, Ref. Mk, No. 2 1934: 12.6 mi. NW of Texhoma. About 150 ft. E.
of Triangulation station MOUSE, in a fence line, and 150 ft. E. of fence corner.
Std. ref. disk set in concrete post. Stamped MOUSE No. 2 1934,
*C-74 1935: Near NE cor. sec. 29, T2N, R11E, 13.6 mi. N. of Texhoma
(13.5 mi. S. of Eva). About 0.1 mi. S. of bridge over North Fork, opposite third

telephone pole south of bLridge. About 35 ft. W. of C/L of road, 3 ft. N. of a
fence post. Std. disk set in concrete post. El. 1,037.5683 mcters
3,404.089 feet.

*T-71 1935: Near NE cor. sec. 20, T2N, RI1E, 12.4 mi. S. of Eva, along old
road to Texhoma. About 0.2 mi. S. of a farm house, about 0.1 mi. S. of the top

of a hill, and 33 ft. W, of C/L of road. Std. disk set in concrete post.
El 1,061.8055 meters

3,483.607 feet.

*U-71 1935: Near NW cor. sec. 16, T2N, R11E, 11.5 mi. S. of Eva. About

34 ft. E. of C/L of road, at a cross road, and about 30 ft. S. of cross road, 4 ft.
E. of a telephone pole. Std. disk set in concrete post. EL 1,070.3173 meters
’ 3,511.533 feet.

*V-71 1935: Necar NE cor. sec. 8, T2N, RI1E, 10.5 mi. S. of Eva. At a side
road to the W., about 24 ft. S. of side road. About 83 ft. W. of C/L of road

and 1 ft. N. of a fence line, and 3 ft. W, of a fence corner. Std. disk set in con-
' EL 1,060.8101 meters

crete post.
3,480.341 feet.

*-71 1935: Near NW cor. sec. 4, T2N, R11E, 9.5 mi. S. of Eva. About 32

ft. E. of C/L of road, 3 ft. E. of a fence corner, and 1 ft. N. of a fence line.
Std. disk set in concrete post. El 1,066.2780 meters
3,498.280 feet.

¢ Shown on Plate I.

BENCH MARK ELEVATIONS
235

*X-71 1935, Near §
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48 ft. S. of the cross road, 21 ft. S. of a telephone pole, at the second fence post
S, of a fence corner. Std. disk set in concrete post. El. 1,086.8019 metcrs
8,565.616 feet.

C-75 1935: Near NW cor. sec. 20, T4N, R11E, 0.6 mi. N. from Eva, along
hwy. to Elkhart, Kansas. In the SE cor, of a cross road, about 135 ft. E. of
C/L of hwy., 36 1. S. of the cross road, opposite the second fence post {rom the

corner, and 1 ft. N. of the fence line. S5td. disk set in concrete post.
El 1,090.7310 meters

3,578.507 feet.

D-75 1935: Near NE cor. sec. 18, T4N, R11E. 1.6 mi. N. from Eva, along
the hwy. to Elkhart. About 52 ft. W. of C/L of hwy, and about 40 ft. S. of
a cross road. Std. disk set in concrete post. El 1,094.2803 meters

3,590.151 feet.

*[.75 1935: SW1Y sec. 5, T4N, R11E, 2.7 miles north of Eva, along hwy.
to Elkhart. At the intersection of a road, in the W. end of the wye intersection,
125 ft. E. of C/L of hwy.. and 33 ft. N. of C/L of section line road, sbout 3 ft.
N. of a fence line. Std. disk set in concrete post. El 1,094.0600 mcters

3,589.429 feet.

*F.75 1935: Near SW cor. sec. 32, TSN, RI1E, on std. parallel, 3.7 mi. N.

from Eva, along hwy. to Elkhart. About 70 ft. E. of C/L of hwy, about 29 ftr.

N. of a cross road, and 2 ft. E. of a gate post. Std. disk set in concrete post.
ElL 1,087.5063 meters

3,567.927 fcet.

G-75 1935: Near NW cor. sec. 32, T5N, RI11E, 4.6 mi. N. from Eva, along
the hwy. to Elkhart. 0.2 mi. S. of bridge over Goff Creek, 49 fi. E. of C/L of
hwy., about 25 ft. S. of a telephone pole and 1 ft. W. of a fence post. Std. disk
sct in concrete post. El. 1,067.4621 meters
3,502,165 feet.

*H.75 1935: Near SE cor. sec. 19, TSN, RI1E, 58 mi. N. from Eva, along
the hwy. to Elkhart. About 350 fti. N. of a tclephone line branching toward the
E., 48 ft. W. of C/L of hwy., and 2 ft. N, of a telephone pole. Std. disk set in
concrete post. El. 1,092.2446 meters
3,583.472 feet.

*].75 1935; Near SW cor. sec. 17, TSN, RI11E, 6.8 mi. N. from Eva, along
the hwy. to Elkbart. (7.6 mi. S. of Elkhart, Kansas). About 225 ft. NW of a
frame farm house, 50 ft. E. of C/L of hwy., 40 ft. N. of a side road, 4 ft. N.
of a telephone pole. Std. disk set in concrete post. El 1,101.3130 meters
: 3,613.224 feet.

MARSHALL Ref. Mk. No. 2 1934: 19 mi. N. of Eva, along the hwy. to
Elkhart. (6.5 mi. S. of Elkhart) About 90 ft. S. of C/L of a cross road, 49 f1.
E. of C/L of hwy. 1 ft. W. of a fence line. Std. Ref. Mark sef in concrete post.
Stamped MARSHALL Ref. No. 2 1934,

MARSHALL Ref. Mk. No. 1 1931: 8.0 mi. N. from Eva, along the hwy. to
Elkhart. 130 ft. E. of Marshall triangulation station. Std, Ref. Mark set in con-
crete post; stamped MARSHALL No. 1 1934.

*Triangulation Station MARSHALL 1934: SW¥ sgec. 8, TSN, R11E, 8.0 mi.
N. of Eva, along the hwy. to Elkhart. About 60 ft. E. of C/L of hwy., about 45
ft. N. of a cross road. Std. disk set in concrete post. Stamped MARSHALL 1934.

El 1,104.9849 meters
3,627.271 feet.

*K.75 1935: Near NE cor. sec. 7, T5N, R11E, 9.0 mi. N. from Eva, along the
hwy. to Elkhart, About 45 ft. S. of a cross road, 46 ft. W. of C/L of hwy., about

8 ft. W. of a teleplone pole, guy pole. Std. disk set in concrete post.
' EL 1,106.2476 meters

3,629.414 feet.

* Shown on Plate 1.
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and 13 ft. W. and 1 ft. S, of a fence cormer for fence to morth. Std. disk set
in concrete post. EL 1,007.7689 meters
3,306.322 feet.
*Q-75 1935: Near E4 cor. sec. 19, T5N, RI14E, 1.0 mi. N. of Hough. About
100 ft. W. of C/L of hwy., 45 ft. W, of fence corner and 1 ft. N. of fence line
to W. Std. disk set in concrete post. EL 1,003.5894 meters
' 3,2905.890 feet.
R-75 1935: Near N cor, sec. 32, T5N, RI4E, 1.0 mi. SE of Hough, along
hwy. to Guymon; about 0.5 mi. S. and 0.5 mi. E. of Hough; about 75 ft. S, of
C/L of hwy. and 1 ft. W. of a fence post. Std, disk set in concrete post.
El. 997.1284 meters
3,271,412 feet.
*S5-75 1935: 3.1 mi. SE of Hough, along hwy. to Guymon. About 1.5 mi.
W. of a turn in hwy, About 60 ft. N. of C/L of hwy. 20 fi. N. of fence corner
and 1.5 ft. W. of a fence to the north, Std. disk set in concrete post.
El 985.9718 meters
3,234.809 feet.
*T-75 1935: Near W% cor. scc, 36, T5N, R14E, 53 mi. SE of Hough, along
hwy. 10 Guymon, About 0.5 mi. N. of Standard Parallel, about 2/3 of telephone
pole distance S. of an E-W fence. About 29 ft. E. of C/L of hwy. and 3 1. S.
of a telephone pole. Std. disk set in concrete post. EL 978.7867 meters
3,211.236 feet.
*U-75 1935: Near NE cor. scc. 12, T4N, RI4E, 7.5 mi. SE of Hough, along
hwy. to Guymon. About 38 ft. S. of C/L of a cross road, about 48 ft. W. of
C/L of hwy., and 10 ft. S. of a telephone pole. Std. disk set in concrete post.
+ EL. 965.2914 meters
3,166.960 feet.
*V-75 1935: Near NW cor. sec. 19, T4N, RI15E, 8.6 mi. N. of Guymon, along
hwy. 1o Hough, (9.4 mi. SE of Hough). About 29 fi. S. of C/L of a cross-road,
about 145 1, E. of C/L of hwy.,, 5 fti. W. of telephone pole and 1 ft. N. of fence
line. Std. disk set in concrete post. El 963.8415 meters
3,162.203 feet.
*I7-75 1935: Near SE cor, sec. 25, T4N, R14E, 6.6 mi. N. of C. H. at Guy-
mon, along road to Hough, About 2.0 mi. due N. along road from point where
U. S. Hwy. No. 64 turns W, About 35 ft. N. and 2 ft. W. of a section line
fence corner and about 52 ft. W. of C/L of road. Std. disk set in concrete
post. EL 953.9767 meters
3,129.839 feet.
X-75 1935: Near SW cor. sec. 6, T3N, RI5E, 4.6 mi. N. of C. H. at Guymon,
along U. S. Hwy. No. 64 and road to Pony Creek. At the intersection of an E-W
road with a road bearing N. at a point where U. S. Hwy. No. 64 turns from a
N. to NW'ly direction. 52 ft. E. of C/L of the NS road, about 20 ft. N. of a
fence, and 2 ft. E, of a fence post. Std. disk set in concrete post. (Intersection
with line No. 67). El. 918.2548 meters
3,012,641 feet.
*Y-75 1935: 3.6 mi. N. of C. H. at Guymon, along U. S. Hwy. No. 64 and road
to Pony Creck. On a concrete bridge, on the E. end of the N. abutment. Std.
disk set in top of concrete abutment. EL 915.0381 wmeters
. 3,002,087 feet.
*Z:75 1935: 2.0 mi. N, of C. 1. st Guymon, along U. S. Hwy. No. 64 and
road to Pony Creck. 0.6 mi. SE of bridge over Beaver River. About 53 ft. W. of
C/L of hwy, 2 ft. W. of a fence post, and 1.5 ft. W. of a fence corner. Std.
disk set in concrete post. El 921.8677 meters
3,024.494 feet.

* Shown on Plate I.
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Adams, see ground water conditions

Agricultural Expertment farm, lrrigation well, 112
Alluvium, described, ...... 86-87
ground-water reservolr In, 136-138
quality of water from, 87, 94
relation to underlying formations, 136-138
water supply of, . 87, 136-138
Area of county 12
B

Bakershurg, nose on water table, 152
water supply 106
Ballinger 1irrigation well .. 116
Beaver, Mead, and Englewood Railroad, Well at Eva 108
Beaver Rlver . 18
as effluent stream 91

as influent stream ... 91
headwaters of 154
permanent flow of 18, 164-155
recharge from 154
tributaries of 19
Beaver Valley, gronnd water conditions ... 138-140
Bench marks, described 223-239
line 18 223-229
line 20 229-230
line 67 230-232
line 68 233-237
line 69 237-239
Breaks 19-20
deflned 20
relation to caliche 21
Buzzard, . 13, well 412, described 101-102

C

Caliche cliffs nlong valleys .....ccooecveeeeane 19
Caliche, described 79-85
chemical composition 81
economic uses 35-36
relation to ground water 85
relation to recharge ......ccoeeeeeeenen.. 85, 150
relation to uplands and bhreaks .. 21
Carbon black, plant at Guymon 35
Carboniferous system, described ... 45-48
Carthage plain, groung water conditlons 130
Cattle 1T e et ce e raesecevesses b e e e e rmsems e e et oeme e eenesennnen 33
relation of wells to ... 33
Chance and Kimball irrlgation well............... 113
Chemlical chavacter of ground water. 92-100
from Alluvium 87, 94
from "Cloud Chief formation 93
from Ogallala formation T4, 93
safe and unsafe Irrigatlon water. 96, 100
from Tringsic (?) red beds 94
Cheyenne sandstone, described 54-56
water supply of 56

INDEX

Chicago, Rock Islan,
Chiquita Creek ..
ground water conditions,
Cimarron River, recharge from
Climate ... . .
Cloud Chier formation, de:
correlation ...
gypsum in .
Intake area .
sandstone in
c water supply of
oefficient of uniformit;
of
Coldwater Creek . Y 2
Coldwater ang Frisco
valleys, gr
College irrigation wells ... T Bround water
c drawdown, farm well |
one of depression at pum
E: ping wells
Cost of irrigation wells in Texas High Plal
s T
Costner irrigation wells . ? }.(.fls Hish Plains.
Cretaceous System, described -
water supply of
Crops

d and Pacific Rallroad wells.

scribed

-111-113
~112-113

Dakota sandstone, recharge from
Day Creek dolomite, in relation to
Depréssions on upland surface
origin ...
re:ation to recharge ...
relation to struectur
Depth to water, see gli-:'l: Pt
Depth to water lines .
in uplanqg areas
along valleys ~
Depth of wells, see ground Water conditions T o
Discharge, College farm well, Goodwel]
from ground-water reservoir
of windmill wellg .. .
Dodge City, Kansas, irrigation
Domestic and stock wells
Douglas irrigation wel] .
Drainage )
area actually draine
pre-Ogallala,
Draw down,
Drought

d by streams

College farm we

relation to water table
water supply

Economie geology
Effluent streamsg ..

Electrical resistivity, See Resisti - gf
Elevations (see also, Bench n;a.ik:)”y fosts -
Beaver valley
of uplang plain . 13
Ephemerai stream, defined %
relation to water table %

Eva plain, groung water conditiong
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Farms, slze of
Faulting

Flood plains

Frisco Creek

Gas

Goff creck

Eva, water supply 106
Evaporation from free water surface 32
of rain water 148

Exeter sandstone, compared with Jurassie
sandstone at Red Point 64
Experiment farm, irrigation well 112

i
34-35
43
18, 135
Chiqufta creek 144
Coldwater creek 143
T'risco creek 143
Goff creek 141
Hackberry Creek 145
Paloduro Creek 144
Pony Creek 142
Fluoride in Ogallala waters 95-96
relation to mottled enamel 95-96
Folding, of rocks 42—::
Frisco valley, ground water conditions 143
Frost, last in spring and first in fali 24
G
Garden City, Kansas, Irrigation : 1::
: 5-
Avallabliity in:

Carthage plain 131
Guymon-Texhoma plain 134
Hardesty plain 136
Tlough plain 130
Optima-Adamyg-Tyrone plain 128
General Atlas Carbhon Co, Wells 106
Geologic formations, table showling 40
Glbson irrigation wells ..o 1}3
ground water condltions 141
Goodwell, frrigation wells 111-113
water supply 106
Great Plains province 18
Ground water conditions, by localities 1265-147
basis for subdlvision of area 125
Beaver Valley 138
Carthage plain 130
Chiquita. Creek 144
Coldwater and Frisco Valleys 143
Eva plain 131
Frisco Valley 143
Goff Creelk 141
Guymon-Texhoma plain 133
Hackberry Valley 145
Hardesty plain 134
Hooker-Mouser plain 128
Hough plain 129
Intermediate area, near Range 146
Optimit-Adams-Tyrone plain 127
I’aloduro and Chiquita Valleys .. 144
Pony Creek 142
Tepce Creek 140
126-136

Upland areas

243

G Valley areas ... .
round water, importance in 0k1:;hh ........... Panhandle. 15
moverent or oma JPanhandle. e 10
Source of ... "

Ground water reservoir, saf

s e yield ..
Growing season ... . _ N
Guymon, water supply . N ' ) o

Guymon-Texhoma plain, ground \-wa.ter conditions........._ 7 103_;:(3)34

“Gyp", meaning caliche

Gypsum, In Cloud Chief formation o imm 20

, mation
economic use (Permian).. T
................................ b

Hackberry Creek ... ... .

gackvberry valley, ground water conditions .
Hag), Harrington, ang Marsh Co., water well

ardesty plain, ground water conditions )
Hardesty, water supply
High Plains gection
High Plains of Texas, r "

, rech:

Highways ... oaee
Hodges irrigation well .
Hooker, water supply ..

]I;ooker-Mouser plain, groung water condftions
ough plain, ground water conditions

Hough, water supply )

Humidity, at Goodwell

Industrial ang rallroad wells
Influent streams
Intake areq
of Jurassic rocks ...
og I(;,'gallala formation .. -
o ermian (Cloud Chief) rocks .
of Triassic (?) rocks en) rocks
Irrigation from wells
feasibiity ...
Dodge City, Kansag .
Garden City, Kansas
High Plaing of Texas .
Liberal, Kansas
local interest in .. ...
ey 2ossibilities In Texas Gounty .
rrigation water y
Irrlgation wote » 8afe and unsafe.
cost of in Texas

gohnson irrigation wells
oint Clay, as an aquifer {
) & n Cloud Chie i
Jurassic (?) system, described of formation.
water supply of

annsas. Irrigation from wells ...
Kimball and Chance irrigation well
Kiowa (?) shale, described .

water supply of ... .
Kuhn Brothers water well
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L

Late Tertlary see Ogallala

Latham irrigation wells 114
Lee and Moore, irrigation well 117
Liberal, Kansas, frrigation 123
Location of area 12
Logs of wells 174-184
M
Mechanical analyses, Qgallala. formation 76
Mesozoic rocks, described 48-57
Methods of well drilling 124-125
Mineral resources 35-38
Morrison formation, compared with Texas County Jurassic (?)..ccoeeneenes b4
Mottled enamel, due to Fluoride content of water 95-96
Mouser, ground water conditions 128
water supply 106
Movement of ground water 90-1563
Municipal water supplies from wells 103-106
N
Nash well 117
North Canadian River see Beaver River
North [Fork 19
O
Observation wells 159-174
comparison between 1938 and 1939. 160-162
cast-west Hne of wells ... 162-169
north-south line of wells 169-174
Ogallala formation, described 57-78
age 61
chemical character of water ... 74, 93
fossils from ... 61
gravels in 58
intake area 153
in wells ... 60
mechanical analyses of sands 76
nomenclature 61-62
origin 61
permeihility 77
red clays in 58-69
sands in 67
Thickness in
Carthage plain 131
Eva plain 132
Guymon-Texhoma plain 133
Hardesty plain 134
Hooker-Monser plaln ..o, 129
Hough plain 130
Optima-Adams-Tyrone plain 127
Range area 147
wells . 63-73
thickness, resistivity tests showing 73
uniformity coefficient of sands 7
water supply 73-78
Optima-Adams-Tyrone plaln; ground water condltions .......o.oooooeeooeooe 127
Optima water supply 106

INDEX 2

P
Paloduro and Chiquita, valleys i
Palodure Greer YS, groundwater conditions..

campus well
farm well

Permia.n-Trla.ssicm-;(;;-r.x-(_l-ary
Physiography, standard classification
Pliocene, describeq

Pony Creek -

Pony Creek, ground- ater conditions
Population . "
Possibilities for further irrigation
Precipitation

annual varjations ..
causing recharge locally ... ... ...
caustng recharge from outside areas
county average ...
deficiencies due to drought.....
disposal of ..

Snow ...
tables showing
Public supplies, see water supply
Purgatoire formation, description of
water supply of ..
Purpose of investigation

Quality of ground water
Quartermaster, in relation
Quaternary system, descri

to Cloud Chief ang Day Creek
bed

Railroads ... ...
Rallroad wells ... . .
Rainfall see precipitation
Ranches

Range area, ground water con itic-)x;;
Recharge of ground-water reservoir

amount annually .. .147']59
defined ... 1o
from Beaver River 1a1

from Cimarron Rlve; -
from Dakota, sandstone . i
from dry washes 1o

from local rainfall 158
from rainfall on Y
summanall 9§fillala formation in outside areas..

through depress ons
through sand dunes
Records of wells ... T L 299

c (?) ..
(2) at Riowa shale horizon
(3) in Ogallala formation
(4) In Permian ..__ e
(5) In Triassic ?)
Red Point, inMers near
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Resistivity tests 14

showing thickness of Ogallala 73
Roads 13
Rock formations, table showing 40
Run-off 149

-8

Safe yleld of ground-water reservoir ... 148
Sand dunes : 21-22, 88-89
Sand dunes, In relation to recharge. 150
Sand and gravel, for concrete 36
Sanitary condltions of ground-water ... 93

Saturated zone, see zone of saturation
Skeeter Creek, see Chiquita Creek
Solls, character in: .

Carthage plain 130
Eva plain (eastern) 133
Hough plain . 129
Intermediate area, near Range ... 146
Optima-Adams-Tyrone plain 127
Range area 148
Upland areas 126
Valley areas 136
Solls, In relation of recharge . 149-150
Soll molsture as percentage of precipitation . 149
South TFork 19
fossils from 62
section In Ogallala 60
Sparks irrigation well 113
Specific capacity, deflned . 75
of wells In Ogallala formation 75
Streams, dry, related to recharge 90-151
Stream flow, permanence of . 18-19
permanence in Beaver River 18-154
Stock wells 101-102
Stonehraker-Zea Ranch, wells 287 and 288 deseribed 102
Stratlgraphy, general 39-41
Structural geology . 42-44
faults 43
of Ogallala formation 42, 43
of Pre-Ogallala rocks 42, 43
Surface water supplies 10
amount used 100
T
Tablelands 20
Temperature
annual mean ... 23
maximum and minimum 24
tables showing monthly averages : ; 26-31
Tepee Creek 19
Tepee Creek, ground water conditions 140
Tertiary, described 67-85
Texas High Plains, irrigation 120-121
Texas High Plains, recharge ..o, 162
Texhoma, see also ground water conditions
Texhoma, water supply 105
Three-way oll test 48
Topography 18-23

Topography, pre-Ogallala 63, 73

INDEX 247
Topography, of upland areas . 126
Topography, vicinity of Paloduro Creek 21 ‘146
Topographic age of COUNLY ., ' 21

Towns, abandoned

population of 39
Transportation: roads and railroads ‘1"2--13
Triassic (?) -Jurassic (?) boundary .. "“"\1-52
Triassic (?) system, described 49-51

analyses of water from . . _;4

Intake area N

permeability of g;

WALET SUDDLY OF oo e 51
Tyrone, see also ground water conditions -
Tyrone, recharge near 152
Tyrone, water supply . “-'165

U

Unconformity, between Triassic (?) and Jurassic (?”).......
Uniformity coefficient of sands in Ogallala formation
Unpalatable waters
Upland plains
described as tablelands
elevation and slope of
related to run-off

v
Valleys, width ang depth of 19
Van Hyning irrigation well ‘110
Vegetation
of breaks 20
of flood plains . ;0
of sand dunes 52
of upland plains 20
Vertebrate remains from Ogallala 61
W
‘Washita—basal Washita fauna in
Cheyenne sandstone angd Kiowa (?) shale.... ... 55-57
Water-bearing beds, in wells, see ground-water conditions i
Water for irrigation, safe and unsafe 96-100
Water supply, (see also Ground-water conditions)
at Bakersburg 106
at Eva . 106
at Goodwell 105
at Guymon 103-104
at Hardesty 106
at Hooker 104
B HOUBR T 106
at Mouser 106
at Optima R 106
at Texhoma 105
jat 'I;?'rolne 4.“10.5
n alluvium
In caliche i 136_13?
In Cheyenne SANABLONe .o 56
in Cloud Chief formation ) :18
In Cretaceous rocks ... 56-57
in Jurassic rocks 54
In Klowa shale 57
in Ogallala formation 73-78

in Purgatolire formation

........ 56-57
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in sand dunes . 88
in Triassic rocks 51
‘Water table, shape and slope of 90-92
(1) affected by additlon of water ' 90
(2) affected by differences in permeability of rocks .......ooocemoeioenen. 92
(3) affected by pumplng ... 91
(4) near ephemeral streams 90
(5) near perennial streams 91
Well 85, showing recharge through lake 151
Wells:
for domestic and stock use... 101-102
drilling methods 124-125
for irrigation 109-118
for lirigation, cost in Texas 121
for irrigation, at Goodwell 111-113
for municipal supply 103-106
‘Well logs 174-184
Well records 184-222
‘Whitehorse sandstone, in relation to Cloud Chief formation.......................... 46
Wild Horse lLake, related to recharge 151
‘Wind, prevalling 33
velocity . 33
Windmill wells, discharge 102-103
X, Y and Z
Yield of wells In Ogallala formation 73
Zone of saturation T4
Thickness in:
Alluvium 136
Carthagoe plain 131
Eva plaln ... 132
Guymon-Texhoma plain 133
Tlardesty plain ... 136
Hlooker-Mouser plain 129
Hough plain 130
Intermediate area, near Range 147
Ogallala formation 74-119
Optima-Adams-Tyrone plain 128
Range area : .147

Valley areas 136
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CouNTY

T5N

PLIOCENE

PERMIAN

A

EXPLANATION

ALLUVIUM

Sand, silt, and gravel on flood plains.
Coarser portions yicld adequate sup-
plies of water which generally is of
good quality cxcept in the valleys of
Paloduro Creck and its tributarics. In
places probably would supply a lim-
ited amount of water to irrigation
wells.

DUNE SAND

Sand. Sand duncs absorb all the rain-
fall and are arcas favorable to re-
charge of the ground water reservoir,
but are above the water table and do
not supply water directly to wells.

To

OGALLALA FORMATION *

Calcarcous sands, gravels, silts, and
clays, in general but slightly consoli-
dated. Principal aquifer. Furnishes
adequate supplies of water of good
quality to domestic and municipal
wells, generally from depths greater
than 100 feet. Gravels and coarser
sands probably would supply water to
irrigation wells in parts of the county.

I
R’

TRIASSIC (?)

Red, yellow and gray clays, with in-
terbedded soft, red and gray sand-
stones. Furnishes meager supplies of
water to stock and domestic wells
and may be more or less mineral-
ized. Includes small areas of fossilif-
erous Cretaceous sandstone, and older
béds thought to be possibly Jurassic,

N

CLOUD CHIEF FORMATION

Red clay or shale with minor beds of
sandstone and gypsum. Yields small
supplies of highly mineralized water
from the sandstones and from joints
in the clay.

/.

TEMPORARY LAKE OR POND

{z76)
Orzigr

WINDMILL WELL

Number above the line is number
used in well tables. Lower number
is depth to water helow measuring
point. {78) indicates water analysis.

QUATERNARY

TERTIARY

v

CARBONIFEROUS TRIASSIC®, JURASSIC @,

CRETACEOUS
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The Texas-Oklahoma boundary line recently was ce-sur-
veved, along 30 degrees 30 mmutes Noeth Latitude, and
found to be 126 1o 409 feet suuth of the base Line i Texas
County. The smadl strip of Land south of the base line, T,

1 S.. 15 not shown on thas map.
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OF INTERIOR : OKLAHOMA GEOLOGICAL SURVEY
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The Texas-Oklahoma boundary line recently was re-sur-

veyed. along 36 degrees 30 minutes North Lazitude, anld
found to be 126 w0 49 feet sourh of the hase line m Texas
County. The small strip of Land south of the base line, T,
1 S.01v not shown on this mup.
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