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GEOLOGY OF TEXAS COUNTY
By
CHAS. N. GOULD AND JOHN T. LONSDALE

FOREWORD
PURPOSE OF REPORT

During the second special session of the Ninth Legislature
of the State of Oklahoma, 1924, legislation was enacted provid-
ing for an “agricultural soil survey of Beaver and Texas coun-
ties (State Lands).” Under the provisions of the legislation
the Geological Survey was charged with its accomplishment.
This report contains the results of the work done in carrying
out the provisions of the above legislation in so far as Texas
County is concerned. ’

An attempt is made as far as practicable to discuss the
conditions affecting the agriculture and soils of the county. In
as much ag the fundamental factors of agriculture and soils are
geographic, physiographic and geologic, these conditions are
considered here. Accordingly the report contains chapters on
the Geography, Physiography, Stratigraphy, Water Resources,
Mineral Resources, and History of the county in addition to the
section on Agriculture proper.

METHOD AND TIME OF WORK

Because of the fact that the tinie for doing the work was
too short and the amount of money appropriated for this work
($250.00) was totally inadequate to prepare a complete report
the field work done in connection with this report was of the re-
connaissance type rather than detailed. Field work was done
during the months of November and December, 1924, and April
and June, 1925. During these periods of field work the rock
formations were mapped, general conditions investigated and
data collected for the compilation of this report. The draft of
the manuscript of the first five chapters was prepared by the
junior author of this report.

Arrangements were made with the Dean, C. T. Dowell, of
the School of Agriculture of the Oklahoma Agricultural and
Mechanical College, by which Prof. H. H. Finnell, assistant ag-
ronomist of the Panhandle Agricultural College at Goodwell,
was enabled to prepare the section on agriculture which ap-
pears as Chapter VI of the report. The history of the county,
Chapter VII, was written by Prof. M. L. Wardell, Assistant
Professor of History at the University of Oklahoma, and for-
merly a resident of Texas County who has specialized on the
history of the Panhandle of Oklahoma.
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PREVIOUS GEOLOGIC WORK IN THE COUNTY

The first geological work in what is now Texas County,
. Oklahoma, was done by the senior author of this report during

the summer of 1903, At that time a party was in the field un-
der the direction of the United States Reclamation Service, the
object being to study the water conditions of this part of the
Great Plains. Other members of the party were Chas. T. Kirk,
Pierce Larkin, Chester A. Reeds, and Charles Long. The party
outfitted at Woodward, and worked westward between the north
Canadian and Cimarron rivers to the heads of these streams.
Camps were made in what is now Texas County, near the mouth
of 'Coldwater Creek near the old town of Hardesty (now aban-
doned), at Guymon, and near the postoffice of Redpoint. The
results of this trip were published in a government report,! and

the geologic map which accompanied this report has since served

as the standard map of the region. The chief change made on
the map which accompanies the present report is the addition
cf greater detail.

1. ‘Gould, Chas. N.,, Geology and \Water Resources of Oklahoma, U. S. Geol. Sur-
. vey, Water-Supply Paper 148, 1905.

GEOLOGY OF TEXAS COUNTY (N

Chapter I
GEOGRAPHY

LOCATION OF AREA

'I"exas County is the central one of the three counties which
constitute the so-called “Panhandle of Oklahoma,” lying east of
Clma_trron County and west of Beaver County. Its south bound-
ary is the Oklahoma-Texas line while its north boundary is the
line separating Oklahoma and Kansas. Figure 1 is a sketch of
the State showing the location of Texas County.
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Figure 1. Sketch map of Oklahoma, showing location of Texas County.

LATITUDE AND LONGITUDE

In latitude the county lies between 36° 80’ north and 27°
north, while in longitude it extends from a few miles east of
101° west to a few miles west of 102" west longitude. The pub-
lic land surveys of the Panhandle of Oklahoma were made at a
later date than those of the remainder of the State of Okla-
homa, and were referred to a different base line. The princi-
pal ranges in the Panhandle are located east of the Cimarron
Meridian which is the west line of the State being 103° west
longitude, while townships are located north of the base line
established on 36° 30% north, the south line of tl= Panhandle.
This often leads to confusion since, for example, T. 1 N, R. 1 E.
in Oklahoma could be either in Cimarron County or Garvin
County, if the lines of reference are not specifically stated.
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WITH RESPECT TO CITIES AND POINTS

_ The central part of Texas County is approximately 228
miles from Hutchinson, Kansas, 72 miles from Dalhart, Texas,
479 miles from El Paso and 250 miles from Oklahoma City,
Okla. The Panhandle of Texas lies immediately south of the
county 'while the southeast corner of Colorado is only a few
miles distant, northwest of the northwest corner of the county.

SIZE OF AREA

) Texas County comprises 60 townships, but the northernmost
tier of ‘townships is not full-sized, being four miles wide in the
west part of the county, and five miles wide in the eastern part.
Accordingly the area included in Texas County is approximate-
ly 2,065 square miles. An east-west.line through the center of
the county would be 60 miles long, while a similar line from
north to south would be 8414 miles long.

RELIEF

. .Unevenness of land surfaces is called relief. Texas County
is a part of the general region, known as the “High Plains,”
which extends eastward from the Rocky Mountains and includes
parts of Colorado, Kansas, New Mexico, Texas and Oklahoma.
This High Plains region is characterized by comparatively low
relief being usually flat and relatively level. In Texas County,
the area covered by this report, the maximum relief is not more
than 200 feet, the deepest valley being about this figure below
the highest uplands. There are no outstanding elevations such

Plate L. Characteristic Topography of Texas County, 10 miles south of
Guymon,
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as prominent hills or peaks, but the valleys are often, in part at
least; precipitous on their side slopes. Due to erosion certain
areas at the heads of valleys contain sheer cliffs several feet in
height, the rock forming the crest of slopes being more resistant
than the underlying material. Plate I, taken 10 miles south of
Guymon, is characteristic of extensive areas of the county.

It is not possible at this time to obtain exact altitudes of
the highest and lowest points in the area for the reason that
no precise level lines have been run in this county. From data
furnished by the Chicago, Rock Island & Pacific Railway, alti-
tudes of points along that railroad irom northeastern to the
southwestern part of the county were secured. These altitudes
are: Liberal, Kansas, immediately north of area, 2,851; 'L'yron,
Oklahoma, three miles south and seven miles west of northeast
corner of county, 2,987 ; Hooker, 2,996; Optima, 3,031; Guymon,
3,139; Goodwell, 3,298; and Texhoma, near the Texas line, 14
miles east of west border of the county, 3,497.

From these figures it seems probable that the highest point
on the western borders of the county is in the neighborhood of
8,750 feet above sea-level, and that the lowest, in'the eastern
part, is about 2,700 feet above sea-level, giving a slope of about
171, feet per mile. The western portion of the county is ap-
proximately 1,000 feet above the eastern part.

DRAINAGE

MASTER STREAMS

There are no large rivers in Texas County. Little of the
rainfall ever reaches the streams, but flows into basins and
there evaporates. The chief stream of the county is Beaver
Creek, which enters the county from the southwest in sec. 1,
T.1 N., R. 11 E., flows in a northeasterly direction to a poinc
near the old postoflice, Redpoint, about 11 miles west of Guy-
mon, where it turns to the eastward, holding this general course
until the border of the county is passed in sec. 1, T. 2 N., R. 19
E. This stream contains water throughout the year but ex-
hibits the great variability common to streams of semi-arid re-
gions. During dry periods the stream may dwindle until it is
represented by a succession of shallow pools connected by the °
merest threads of water. During periods of more abundant
rainfall, the stream may fill its channel from bank to bank, cov-
ering in some instances, a distance of several hundred yards.

Therefore it is difficult to give an accurate figure for the
width of this stream. As stated above, in time of flood the
width is much greater than during dry periods. If the width
of alluvial sand found in the valley be taken as a measure of
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the maximum width it may be safely stated that in some cases
the stream is several hundred yards wide. In the dryest time
on the contrary, there are stretches of the stream only a few
feet across with a corresponding slight depth.

TRIBUTARY STREAMS

Palo Duro, Hackberry and Coldwater creeks are the main
tributaries of Beaver Creek, all entering from the south. On
the north side of the stream Pony, Goff, and Teepee creeks are’
tributaries, and ave rather less important than those mentioned
above. Other smaller streams, in most cases unnamed, are also
found entering the Beaver, most of which are dry the greater
part of the year and flow only a few hours after rains.

The streams mentioned above are for the most part inter-
mittent in character. During wet times they may flow with
considerable volume, but during the drier parts of the year
many of the channels are simply isolated pools. Palo Duro
Creek is the largest of the tributaries and flows throughout the
year. This stream rises in the Panhandle of Texas and enters
Texas County, Oklahoma, from the southwest not far from
Range postofiice. )

The channels of all of the streams of the area contain ac-
cummulations of sand. In flood time the streams take on tor-
rential aspects, developing great transporting powers. At such
times a great load of sediment, mostly sand, is transported, only
to be dropped when the volume of the stream diminishes. This
results in a wide belt of alluvial sand in the stream valley. The
deposits of sand thus formed afford large quantities of loose ma-
terial which the wind is able to transport and sort. Since the
prevailing winds are from the southwest, it is usual that sand
dunes are formed on the north slopes of the larger streams from
the alluvial sand. These will be discussed in more detail in an-
other part of the report.

CLIMATE AND WEATHER
TEMPERATURE

Texas County enjoys climatic and weather conditions typi-
cal of the greater part of the High Plains region. During the
summer months maximum temperatures of above 100° Faren-
heit are experienced, hut because of relatively high altitude and
low humidity the nights are usually cool, and the heat of the
days not excessively oppressive. Hot dry - winds from the south
and southwest are of rather frequent occurrence in the sum-
mer, but in winter the wind varies in direction alternating be-
tween north and south causing great and sudden changes in
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I iRY3RL88Y 23 % 5 %83 3 932333323553333 temperature. Severe northwinds of winter are spoken of as
€ pHnggdsg ¥y g § g8 E gSEcdgxdageddnds “northers” or “blizzards” and occur to a limited extent nearly
< < < every winter. They rarely continue for more than three days.
The maximum temperature for the winter months is about 50°
g ‘ ¢ Farenheit.
aogagﬁamggﬁza 3%23%&2:}33 SERrRBR-RRIEEY]IE Killing frosts in the area may be expected fairly late in the
I a o o spring and fairly early in the fall, the high altitude combined
3 oo 010 0 © © oq P en en o P o cmoow 3 e o9 o 110 0 10 5. 0 09 o W_it_h the'occasional north winds being responsible for thig con-
zoraneAnmnai® 23 K38 2RASE8R853883R%EY dition. The average date of the last killing frost in spring is
- i - © . April 13th, while that of the first of the fall is October 18th.
S i oy O s orin o 2 " Thg latest kn(_)wn .date of a _killing frost in spring is May 3'1'(1,
02k am{EAnNa JSRRErREYRE 8285220832 381833 while the earliest in fall is October 11th. The average growing
I A L eird Ted fed el T Tedeiedd " season is 199 days.
fuzszsaezesss  $n  93e23  BuE382283IERuTRSS RAINTATL P HomierTY -
L oied ‘edrciriciod e 0 s eded D e e el 63 O el 03 of 65 o The average annual rainfall is about 20.835 inches. About
: 23 per cent of this precipitation occurs during the growing sea-
S5ZHRASAL N8 gREn®e oo PeRRaragLrNannar son. Late summer qnd fall are usually seasons of light precipi-
LN i P oises o od Lrcives oiescd L Ar @ eicied "eicgwid - esel tation. Snows in winter are not abundant, though not uncom-
mon. The greatest annual rainfall known was in 1915, which
>2825888952ey 227223958 258539%38928593934. averaged 30.44 inches for the county. The lowest rainfall was
J i g oy Sridrciedel o 3 S rieieioi ol o oded ool in 1909 amounting to 9.39 inches.

g v _ The evaporation in Texas County, as demonstrated experi-
£8358338308838 3 £8%e2%93 & 1959838 s raseyy  mentally by the weather station at Guymon, is at the rate of
3 THedeidedd " T U 364 drdve T3 e edridBede Ceioiaf about 60 inches per year. This figure is about three tiines the
' i precipitation, and records a lexct thdat is of utrlnost significance
> OO 030D OB O O b= o s CH®own 0 000 O 10 k10 D] in relation to the agricultural conditions of the county. The
D B p M AL I e T Savadeee 8 OdRZRa3d5gee3daad table below gives the monthly, annual and average precipitation

3 for the county as reported for Guymon, Hooker and Goodwell
$229N%888998s & 5383888 $sIzsagessnegd, b the U.S. Weather Bureau.
L = rHA Teed e € ~ rHricitod € O e A i
c ' . < CULTURE
58933‘%82328%3 = =p=tichg [T I LTk POPULATION
Lol ] >
h = - Z m ? Texas County possesses the characﬁeristigs ]0f n;uch r;zf the
;e v : . 3 High Plains region in culture as in weather and climate. Towns
8 :igaﬂggsgsg & E§§§B§§ K [—c§3£§§$‘g§a§3§_a;- are few and located along the railroads. Occasionally small set-
" tlements are found near favorable points on the highways off
g £ o, o we ¢ the railroads, but practically the entire population of the county,
s 5 anbabes with the exception of the few towns along the railroad, is agri-
) cultural.
Guymon, the county seat, Goodwell, Hooker, Optima and
i H Texhoma, located on the Chicago, Rock Island & Pacific Ry, are
i i : the only towns of importance. The population of these towns
g = a a9 E = o = a 28 § § gaoasan § §2 as recorded in the 1920 census of the United States is given
Rt s o e ek R e i >AABBAT3E >3 below:
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Plate 11, Guymon, Oklahoma, county seat of Texas County.

1920 Census of Towns in Texas County, Oklahoma
Goodwell : :

523
Guymon 1,507
Hooker 946 :
Optima 479
Texhoma 687

.~ The total population of the county in 1920 was 18,975, an
average of 6.8 persons to the square mile. If the urban pop’ula-
tion is deducted from the total for the county, it will be found
that the rug'al population averages 4.7 persons or approximate-
15{ one family to the section. A consideration of the statistics
given by the Census Bureau reveals the fact that the population

gf 1the county is decreasing, as can be seen from the figures given
elow:

Population in 1907, 1910 and 1920
1907

16,448
1910 14,249
1920 13,976

This recent decline, that is since the world war, has been
due largely to diflicult agricultural conditions. The rather mark-
ed decline in population about 1910 was due to a combination of
factors. Texas County was settled largely by entry under the
homestead law. Many of the titles on the land were granted
abouf 1907 or 1908. 1In the same general period a series of un-
usually poor years from an agricultural standpoint also oc-
curred. The combination of these two factors led many set-
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tlers to either sell their land or give it up and move from the

county.
INDUSTRIES
Texas County is entirely an agricultural county. The rais-
ing of wheat, kafir corn, and milo maize together with the rais-
ing of cattle, constitute the basic industrial activity of the re-
gion. The climate is too rigorous for successful cotton grow-
ing under present conditions though this crop was attempted
during 1924, with indifferent success. There is one gas well
in the county, but so far the oil and gas industry does not figure
in the industrial aspects of the area.

COMMUNICATION -

The principal railroad in operation in the area is the Chi-
cago, Rock Island & Pacific, which traverses the county from
northeast to southwest. Along it are located the towns of the
county which have already been mentioned. This line furnishes
direct communication with Kansas City, Chicago, and other

. great market centers to the east, and with El Paso and California

to the west. -

A railroad has recently been built across the northwest cor-
ner of Texas County. Itis part of the Atchison, Topeka & Santa
Fe system, and leads from Dodge City and Elkhart, Kansas,
passing Boise City, county seat of Cimarron County, Oklahoma,
to Felt in the southwest corner of the county. When finally
completed, this railroad will probably be a part of the main
Santa Fe line between Chicago and California.

A number of good automobile roads are found in the county.
One of these parallels the Chicago, Rock Island & Pacific Ry.,
traversing the entire county diagonally in a northeast-southwest
direction. This road is well graded and in places surfaced with
the calcareous clay or “caliche” so common in the region. This
road is excellent when properly maintained.

Other good automobile roads are found between Texhoma
and Elkhart, Kansas, traversing the western part of the county,
between Guymon and Spearman, Texas, through the southeast
part of the county and between Guymon and Beaver through the
eastern part of the county.

The greater part of the secondary roads are found to be in
good condition throughout most of the year. They are not re-
paired extensively or as well as graded as the main roads, but
are kept in such condition as to serve very well as outlets to the
better roads.

In a few parts of the county, mainly in the neighborhood of
stream valleys or along the north sides of streams, where sand
is abundant the roads are usually poor.
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Practically the entire area of Texas County is covered b
R‘urql Free Delivery Routes. Reference to thg Geologic mag
(l_n folder at back of report) will show numerous postoflices dis-
tributed over the county. All of these are on maijl routes and
serve as distribution points for the immediate vicinity.

.Nearly qll of the county is well supplied with telephone
service. While exact figures are not available it is estimated

that the number of telephones in the rural parts of the county
averages at least one for every two families.

EDUCATIONAL FACILITIES

Educational advantages are better in Texas County than:

in many qf the other Oklahoma counties. This is due to the
fact that in addition to the usual rural schools and the high
sphools w_lnch are located in larger towns, there is an institu-
tion of higher learning in the county. This school, which is
known as the Panhandie Agricultural College is located at Good-
well and is one of the six district agricultural colleges maintain-
ed by tlge S'tate of Oklahoma. Situated as it is in the midst of
the seml-a}'l(l region of the State, it'is able to devote its efforts
to the agricultural needs of the region which are different from
those of much of the rest of the State. ’

Chapter I
PHYSIOGRAPHY
GENERAL STATEMENT

Texas County lies within that physiographic province com-
monly known as the Great Plains, which region comprises much
of' the area between the Rocky Mountains and the Mississippi
River. 1t is bordered on the east by the Central Lowlands and
on tl]e south by the Western Guif Coast Plain. Included in this
province, known as Great Plains, is a large area including parts
of Texas, Oklahoma, Kansas, and Nebraska which is known as
thg High Plains. Texas County, Oklahoma, is entirely within
t!us subdivision, the High Plains, and shares with the other por-
tions mentioned rather characteristic physiographic features.

DRAINAGE

The High Plains as a whole are believed to represent a
river-deposited apron of debris which flanks the Rocky Moun-
tains.! This apron which originally was essentially flat is now
L. Johwson, W. .. The Igh Plang and Thelr Utllizatlon, 2Ist. Amn. Rept. U. 8

Geol. Survey, pt. 4, pp. 601-741, 1901. Cont. in 22nd. Ann. . .
Survey, pt. 4, pp. 631-669, 1902 nd. Ann. Rept. U.'S. Geol.
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being dissected by streams, though this work has just started.
The High Plains and, therefore Texas County as well, are con-
sequently still in topographic youth, because the streams have
only begun this work. No well-developed drainage systems are
seen, for the stream divides are broad and flat and the streams
themselves are few and small. On ‘these divides rainfall either
collects into depressions which are frequently present, or sinks
at once beneath the surface to become part of the uiderground
water. .

One large stream, Beaver Creek, controls the drainage of
that part of the county which is drained by streams. As shown
in another place in this report this stream follows a course
through the south-central part of the county. It has a few trib-
utaries, some of permanent character, others intermittent.’

Only three of the streams of the county, Beaver, Coldwater,
and Palo Duro are permanent streams. None of these origin-
ate in Texas County, but derive their sources from springs in
adjacent regions to the south and west. Since most of the
springs of the region covered by this report are located at the
base of the Tertiary formations and since this base is exposed
in only a few places in the county, the absence of permanent
streams is easily accounted for. Palo Duro Creek has cut its
bed below the horizon at which springs issue, and undoubtedly
a portion of its water comes from springs along its course even
in its lower reaches within Texas County. In general streams
which are not permanent have not eroded their valleys to the
bottom of the Tertiary, but are flowing, when they do flow, on
a Tertiary floor. Such streams then are unable to tap the
source of water found at the base of the Tertiary and hence are
more likely to be of intermittent character.

VALLEYS

The valleys which have been developed in the once-continu-
ous surface of the High Plains are characterized as being wide
and shallow. In the case of the larger valleys the distance from
the level of the upland, where the valley can be said to com-
mence, across the stream, to the level of the upland on the oppo-
site side, often exceeds three miles. In the case of many of the
smaller streams it may be as much as one mile wide. The depth
of the valley rarely exceeds 175 feet, and is frequently not more
than 100 feet. This results in a broad. shallow trough, which
is characteristic for all the streams valleys of the region. The
rim of the valley, or the point where the valley may be said to
start, is usually marked by an escarpment or precipitous slope,
which results from the resistance to erosion of the rock found
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immediately below the surface. 'This material, caliche, will be
discussed in some detail in another part of this report Because
the escarpment occurs in this way the slope of the valley walls
“toward the stream is not gradual, but sudden. In a horizontal
distance of less than 300 yards the slope may affect a change of
level of as much as 100 feet. 'The profile, of the valley result-
ing from this condition is given in the figure below,

|

Figure 2. Idenl cross sectlon of a High Plains stream valley.

In the narrower valleys the escarpment and the steep slope
still prevail, so that the contrast in surface is still greater than
in the larger valleys. 1n such cases the resulting valley form is
gorge-like or canyon-like. These smaller valleys, near their
sources, are exceptions to the general statement that the valleys
of the area are broad and shallow for in these cases the devpth,
while less than that of the larger valleys, is a much greater
fraction of the width. Plate I1I shows, in the foreground, the
very head of one of the tributary valleys. The escarpment can
be seen while in the background is shown the level surface of
the upland.

RELIEF
The area of Texas County can be divided into four topo-

graphic divisions. These are: (1) Uplands, (2) Lowlands (3)
Breaks, and (4) Sand Hills. These will be discussed in order,

'3‘; !‘Q‘n"

'fi }?‘;

Plato 111, Head of a tributary valley.

GEOLOGY OF TEXAS COUNTY 17

UPLANDS

This term is applied to the flat, undlssected divides which
occur throughout the reglon under dlscussmn Large. areas of
such character are present in the county and apparently are es-
sentially the same as that of the original surface, that is to say
they have never been disturbed or.modified to any extent by
erosional process. Since they form the highest areas of the
region they are spoken of as uplands.

The general surface of the uplands is actually slightly 1011-
ing, as can be seen in the foreground of Plate 1, but these minor
irregularities of relief are only seen when the plam is traversed, i
for to the distant observer no hint of their presence is .given.
Plate 1V can be taken as an illustration of the edge.of an up:

" land area where it changes into an area of breaks or into, one

in-which stream erosion has started to operate. 1t will be seen
that the distant background is quite regular and that it is un-
broken by valleys.

One traversmg the uplands may observe that the othermse
even surface is broken by small swells and depressions. The
swells are simply the minor elevations of a few feet only, which
might be expected on any plain. The depressions on-the other
hand, in many cases, are of a different nature. For the most
part they are basins more or less circular, which have no out-
lets. They vary in size from a few feet in diameter to more
than a mile. In Texas County only small deplessmns of this
sort are found. These are known locally as “buffalo wallows”

- because in days gone by buffalo frequented them, especnally if

the depressions contained water. It.seems llkely that in the

Plate 1V. Escarpment of caliche, west.of Guymon.
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vast majority of cases there is no connection between the pres-
ence of the animals and the origin of the depressions, though
such an origin as has sometimes been suggested. Since the bas-
ins are usually without outlet they frequently contain water in
which case the term “playa lake” is often applied to them. In

the High Plains region as a whole these depressions are of two .

general sorts, one being small, saucer-shaped, and never more
than a few feet deep; the other large and in some cases 100 feet
or more in depth. : :

The origin of the saucer-like depressions which are quite
common in the region has been a matter of some discussion.
Johnson! has shown that their origin is probably determined by,
and coincident with, settling and compacting of the materials
beneath the surface. When this settling is finally transmitted
to the surface the saucer-like depression results.’

LOWLANDS,

Under this term is included only that part of the area which
is found in the valley bottoms. Because of the limited number
of valleys and because of their general slight development this
type of topography is found in a small part only of the general
area of the county. In some of the larger valleys like that of
Beaver Creek and Palo Duro the broad shallow valley bottom
may attain a width of more than one mile, but in the majority
of cases is much less. '

The land materials of the lJowlands are alluvial in nature
and the lowlands are in fact valley flats, built by ‘deposition by
the streams in time of flood. In some cases such areas are com-
posed of silt-like materials which are excellent for agricultural
purposes, in which case the area involved can be classed as
among the valuable lands of the county. It is common to find
ranches located in such places utilizing the rich alluvial land for
hay crops, and to smaller extent for grain crops.

It is to be noted, however, that lowlands on the north sides
of the valleys, and in general those occupying valleys having a
definite east-west trend, are usually less fertile than those de-
scribed above, for in many cases the alluvial material is largely
sand, reworked by the wind. 1t is a fact that in many valleys,
without respect to their direction, sand is a prominent factor
and tends to decrease the fertility and value of otherwise good
soil, : - '

BREAKS .

Under this term is included the rough, broken land lying
between the essentially level lowland, or valley flats, and the
1. Johnson, W. D, Op. cit.
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essentially level uplands, or undissected stream divides. The
term means, to employ the local usage, the place where the plain
breaks into the valley. :

The breaks exist in the region because of the lack of grad-
ual transition from plain to valley. As has already been shown,
the edge of the valley is marked by steep slopes and often by an
escarpment. If instead of this escarpment and steep slopes a
gradual slope existed, the breaks would represer:t a much small-
er area than is now the case. In the wider valleys the area oc-
cupied by the breaks is narrow, but in the case of tributary val-
leys which are too young to have developed noticeahle valley
flats, the entire width of the valley will be rough and broken
and will correspond to the definition given for breaks. In some
cases where a narrow valley has several iributary gullies and
ravines the whole area involved by them will be a succession of
steep slopes and escarpments. Such topography throughout the
High Plains region has come to be known as the breaks. Much
of the scenes covered by Plates 111, 1V, and V would be classed
as breaks. e

As stated above, the steep slopes and escarpments of the
valley walls are responsible for the formation of the type of
topography under discussion. These features, slope and escarp-
ment, are due to the presence near the surface of a layer of hard,
calcareous material, sometimes called caliche, and known locally
as rim rock or cap rock, This material which will be discussed
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in greater detail in another part of the report in almost all cases
forms the steep escarpment of the region and because of its
light color in outcrops can often be seen for miles. Plate 1V
shows a typical escarpment of caliche west of Guymon.

SAND HILLS

The fourth and last tvpe of topography found in Texas
County is known as sand hills, comprising certain areas of vari-
able extent in which wind-blown sand occurs.” These areas of
sand hills, or sand dunes, are usually associated with the stream
valleys; for the alluvial material of the valleys is the source
of the greater part of the sand of the dunes. The beds of the
streams consist largely of sand, and in times of drought the
strong winds of the region transport this material. Since the
prevailing winds of the region are from the south, the greatest
concentratation of sand dunes is on the northern or lee sides of
the valleys, and ordinarily all larger valleys with an east-west
trend, are flanked on the north by a belt of sand dunes. How-
ever, nearly all valleys exhibit this feature to a certain exten.t.
The most extensive occurrence of sand hills in the county is
found in the eastern part of the county on the north 51de.0f
Beaver Creek near the postoffice of Grand Valley. Extensive
deposits of sand are also found in the southwest part of the
county along Beaver Creek west of Goodwell.

The belt of sand hills in each case mentioned above extends
for a variable distance north of the stream and forms a mantle
spread over the territory involved. The greatest thxckl.less of
sand is nearest the stream and from this point the thickness
gradually decreases until evidence of the sand is no longer seen,
In Texas County the width of the belt or zone of sand is rar_ely
more than two or three miles, but in some localitics in the High
Plains sand dunes are found over much greater distances from
the streams in some cases the distance being as much as fifteen
miles. For this last type of dune the senior autl_wr1 has express-
ed the opinion that other agencies than the winds were partly
responsible for the present location. Water worn pebbles as
large as walnuts have been found on the crests of such dunes.
1t seems hardly credible that the wirid alone could be responsi-
ble for the transportation of materials of this size. It is he-
lieved that in such cases the material is probably essentially
in place and that the dune configuration arose partly from re-
moval of other material by the wind. '

_ In the belts of wind-blown sand as found in Te_xas'County
no evidence was seen that other agencies than the wind had op-

1. Uouhi. Chas N Ueoirey and Watyr [Osyut-ys of SRintvims 11 8. Geol. Kur-
vey, Water-Supply Paper 148, pp. 82-34, 1905,
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erated to bring about the dune formation. A cross section of
the sand area is shown below. .

s
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L stream, Orginal surface

Figure 3. Ildeal cross sectlon of sand hills belt.

As can be seen the sand extends as a mantle over the surface
of ‘ghe land and gradually thins out with distance from the valley
which was the source of the material. The largest dunes are
nearest to the river while in the extreme edge of the belt away
from the river dunes may be absent and the sand present as a
sheet‘.only a few inches in thickness. The dunes present near
the river are numerous and frequently attain heights of 20 or
more feet above the general level. In their aggregate they ex-
hibit all of the features common to dune topography. A round-
ed hummocky surface is common and in some cases the hum-

'gnocks (dun'es) are free from vegetation. Such dunes are grow-
ing or moving with the wind, while in other cases where vege-
tdtion has gained a foothold the dunes are stationary.

Chapter III
- STRATIGRAPHY
GENERAL STATEMENT

The geology of Texas County is of a simple order. No
great, complex rock structures are found, and no great diversi-
fication of rock types exist within the area. The formations
present are of sedimentary origin, a part being of marine orig-
ip, part being river deposits, part deposited by the wind, and
finally a part being desert salts. The greater portion of the
rocks of the county are those of marine or river origin.

Three geological periods are known to be represented by
the formations which appear at the surface within the area of
rocks west of Guymon, to be described later. The formations
found are of Permian, Triassic (?), Tertiary and Quaternary
ages. The first two, Permian and Triassic (?), are represent-
ed by exposures of red beds although no great area is covered
by them. The Tertiary is represented by extensive deposits of
poorly consolidated sandstone, conglomerate and shale which
make up the greater part of the surface rocks in the county.
The Quaternary is known through the accumulations of wind-
blown sand, and the alluvium of the stream bottoms.
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These formations will be described in the ordey in .whigh
they have been mentioned. Reference to the geol_oglc map (in
pocket at back) will show the total area and lo_catlon of the re-
spective formations. As has been mentioned in another place
in this report, on account of lack of funds the field work done
in connection with this survey was of the reconnaissance type.
It is not to be expected therefore that the descriptions which
follow will be as detailed as those of a more exhaustive survey.

PERMIAN ROCKS

CLOUD CHIEF FORMATION

Three areas of red beds are found in Texas County. The
most extensive of these is in T. 1 N., Rs. 18 and 19 E.,_along
the south side of Beaver Creek beginning near the' point at
which Palo Duro Creek enters that stream and extending south-
ward past the postollice of Range along the valley of the Palo
Duro beyond the limits of the county.mto the state of Texas.
A second occurrence of red beds is in the valle‘y of Beaver
Creek eight miles west and two miles north of Guymon near
the old postoflice of Redpoint: Here fqr a few miles along bpth
sides of the stream, but more extensively on the. north side,
these red rocks are exposed. A third exposure is on Tepee
Creek, in T. 3 N., R. 12 . While these occurrences are of the
type known as red beds, the exact g.eologlc_ag.e has not yet be(la(n
accurately determined, some geologists bgllevmg that the rocks
of these exposures in the western part of Texas County are Per-
mian in age, while others consider them as Triassic. _At no
other place within the county except the thr.ee localities de;
scribed are exposures of red beds known to exist. In all cases
the exposures are confined to that part o"(' the stream valley
where erosion has removed the overlying Tertiary deppsnts an‘d
revealed the red beds beneath. 'The exposures accordingly are
narrow and not extensive. 1t is possible. however that at othqr
points along Beaver Creek these red rocks may be iound, but if
this is the case drifting sand has obscured their outcrops.

'Further east in Oklahoma the Permian red beds are divid-
ed into the following formations, the youngest being first. named.

Enld formnilons red clay shales and sandstones.

Dnean sumlsl.l;nc; massive beds of sandstone with clay shales.
Clickasha formations red and varl-colored shales and-sandstones.
Blaine gypsums massive white rock gypsum with interbedded

hales and dolomites.

i)og Creek shales; red clay shales with interbedded dolomite,
Whitehorse sandstoney massive ]clross]-l:ed(ﬁd red sandstone.

Day Creek dolomltes massive white dolomite. .
Uluynd Chlef gypsum; massive beds of white rock gypsum inter-
hedded with red clay shale.

Quartermaster formatlon, red sandy clays.
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The Cloud Chief formation as exposed in this county consists
for the most part of red clay or shale with minor layers of beds
of gypsum and sandstone. The greatest thickness observed
was 70 feet in the hill east of Range postoflice, but since no de-
tailed sections are available this figure is only approximate.
Undoubtedly a thickness of many feet of the formation is not
exposed but is buried beneath the surface. As stated above the
greater part of the formation as exposed consists of clay shale.
This is usually reddish in color, but contains subordinate areas
of gray or green shale, a corhmon feature of the red beds and
one which has not been satisfactorily explained.

The gypsum beds of the Cloud Chiei formation are found
in only one locality in the area covered by this report. This is
located about a mile east of Range postoffice in the southeastern
part of the county along Palo Duro Creek. At this place a defi-
nite ledge of massive gypsum outcrops in the valley walls, and
since the gypsum is more resistant than the shale with which
it is associated, it is somewhat emphasized in the topography.
The thickness of the ledge is not more than three feet as a maxi-
mum, while in many places erosion has.left a smaller thickness
present.- Gypsum was not observed in cither the Redpoint or
the Tepee Creek area. The entire section, some thirty feet in
thickness, is composed of mottled red and green shale or clay.
The absence of gypsum beds has been used to strengthen the

suggestion that this area of red beds is of Triassic age rather
than Permian. : :

CONCRETIONARY SANDSTONE MEMBER

In the area of the Cloud Chief in the southeastern part of
the county there occurs, in addition to the shale and gypsum
mentioned above, a stratum of sandstone. This is well exposed
in see. 17, T. 1 N, R. 19 IE,, about two and one-half miles east
of Range. Eight feet of this material was ohserved outcrop-
ping in the valley wall at a horizon some 25 feet above the gyp-
sum member mentioned above. The sandstone is buff to brown
in color and is very fine grained.

Disseminated throughout the sandstone mass in a fairly

-regular fashion are numerous dendritic-shaped, concretionary

aggregates of some dark colored material. This seems to be
manganese oxide, but without chemical analyses it is impossible
to state definitely the composition of the material constituting
these bodies. The concretionary aggregates are about one-six-
teenth inch in diameter and are present to the number of ap-
proximately 10 to the square inch of rock surface. A drawing
of these bodies as they appear beneath the microscope is shown
below. In addition to the dendritic shaped bodies mentioned
above the sandstone also contains rounded concretions of iron
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oxide: These are spherical in shape and range in size from a
small shot to slightly larger than a pea.” ‘These concretions are
composed of limonite, hut evidently were originally -pyrite or
marcasite balls since altered to limonite.

Fjgure 4. |Dendritlc concretionary. aggregates as they appear under the mlicroscope.

'As stated above the sandstone is fine grained. - Under the
microscope it is seen to consist almost entirely of rounded grains
of quartz. A small amount of calcite in grains is present and
r‘arely prains of magnetite are noted: The dendritic concre-
tions appear to be grains of manganese oxide collected into cer-
tain definite areas within the rock. = - ' ' R

"' The weathering of the sandstone here described is char-
acteristic. There is a miarked tendency toward the develop-
ment of concentric boulders some of which are perched. These
suggest a concretionary structure in which the size of individ-
ual concretions varies from a few ‘inches in diameter to over
six feet. : Plate. VI shows one of the largest of these boulders. . .

Plate V1. Concentric boulders formed by the weathering of sandstones. °
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~ The sandstone as a whole is not unlike the Big Basin sand-
stone first described by Cragin! from exposures in Big Basin,
Clark County, Kansas, this being the highest formation of the
Cimarron series. The Big Basin exposures lie about 80 miles to
the northeast of those at Range.

At the present time the correlation has not been establish-
ed between the two highest Permian formations of Kansas, the
Hackberry and Big Basin, and the two upper Permian forma-
tions of Oklahoma, the Cloud Chief and Quartermaster. So far
as the authors are aware no gypsum representing Cloud Chief
age has been found in the post Day Creek of Kansas.

CORRELATION

The red beds of the southeastern part of the county are
assigned to the Cloud Chief formation. In a previous paper? the
senior author of this report classified the red beds of Texas
County as “red beds of uncertain relation.” At that time data
were lacking upon which to base a more definite classification of
these rocks. Since that time our knowledge of the red beds of
western Oklahoma has been greatly increased, and now hased
upon similarity to known sections of Cloud Chief it is believed
that these beds should be correlated with the Cloud Chief forma-
tion of western Oklahoma. Further it has been found that hy
tracing the exposures of the red beds carrying gypsum along
the south side of Beaver Creek east from Texas County across
Beaver, Harper, Ellis, and Woodward counties, it is possible to
correlate the formations exposed near Range with the Cloud
Chief formation as exposed in southern Beaver County.

TRIASSIC (?) ROCKS

The occurrences of red bed rocks at Redpoint and along
Tepee Creek in western Texas County, are here assigned no
definite age, but are mapped as questionable Triassic. While
these beds are very similar to those of the Cloud Chief, near
Range in the southeastern part of the county neither the gyp-
sum nor the sandstone of the latter occurrence were observed at
Redpoint. Furthermore work by geologists of oil companies
has revealed evidence which suggests that these beds are not of
Permian age. Mr. H, D. Miser? of the United States Geological
Survey, and others have expressed the opinion that the rocks
exposed at Redpoint may-belong to the Triassic rather than the
Permian and accordingly: no more exact correlation is attempt-

1. Cragin, F. W.. The Permian System in Kansas, Colorado College Studles,
" Vol. 6, pp. 46-48, 1896, .- - . ]
2. Gould. Chns. N., Geology and Water Resources of Oklahoma, U. S. Geol. Sur-

vey. Water-Supply Paper ‘148, p. 73, 1905
3. Oin]l Communication.
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ed in this report. In a recent bulletin of the Oklahoma Geolog-
ical Survey,! the senior author of this report, says:
“It 1s the present opinifon of the writer that the rocks in fuestion
are upper Permian (probably Cliud Chief formation), rather than
Triassic. However, in d:ference to the opintons of other geologists,

perhaps better qualified to judge, the beds are here tentatively re-
ferred to as Triassic.”

Dr. T. W. Stanton, of the United States Geological Survey,
our best authority on the Mesozoic, in a letter dated January 26,
1926, to Mr. Sidney Powers (who kindly gave permission to use
the letter) says: .

“I have nct a particle of direct evidence concerning the age of
the red beds §i» Texas and Cimarion countles, Oklahoma, * * * * *
The only reason for suspecting that the upper part of the underly-
ing red beds may he of Triassic age ts that the 'Triassic (Dockum
formation) 1s known to be present in the Staked Plains region of
Texas, and also in New Mexico on the Conchas River, southeast of
Las Vegas.” '

To this the senior author would add: the Texas and Cimar-
ron County red beds do not resemble the Texas I'riassic rocks
and do have the facies of the Oklahoma and Kansas Permian
red beds. Unlil fossils are found in the red beds of the Qkla-
homa Panhandle the question must probably remain unsolved.

TERTIARY ROCKS

With the exception of the areas of red beds already men-
tioned, some valley bottom areas, and the narrow belts of sand
dunes near the streams, the remaider of the rocks of Texas
County are of "l'ertiary age. These rocks consist of sands, clays
conglomerates, and impure limestones, occurring in such ob-
scure relationship that only the general classification of Late
Tertiary can be assigned them.

These rocks lie unconformably above the unevenly eroded
surface of the red beds and comprise all of the area classed here
as the uplands. Paleontological evidence is very scanty and from
this and other reasons it seems impracticable to attempt to sub-
divide these rocks, or to refer them to a more definite age than
that mentioned above. No complete section was available for
study, but from wells it is known that the maximum thickness
of these rocks is 300 feet.

The Tertiary as here discussed consists for the most part
of clay, sand and gravel. These may all be present interbedded
in the same outcrop, or they may occur singly. Frequently a
single small exposure less than 20 feet thick and 50 feet wide

1. CGould, Chas. N., Ilndex to the Stratigraphy of Oklahoma, Okla. Geol. Survey,
Bull. No. 35, p 103, 1926,
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will show as many as ten lenses of these various materials.
Cross bedding is a very common feature of these deposits. Sand
and gravel predominate over the clay in amount, and exhibit
striking characteristics. There is every gradation from very
fine stratified sandstone, firmly or loosely cemented as the case
may be, to much coarser sand, gravel and finally to conglomer-
ate. At Redpoint, 12 miles west of Guymon, the conglomerate
mentioned ahove is well shown overlying immediately the red
beds. At this place the individual cobbles are as large as one
foot in diameter, held in a matrix of sand and cemented by lime.
The pebbles are of various materials some being vein quartz,
some Cretaceous limestone, as recognized by Inoceramus and
other fossils contained in them, some quartzite, some basalt,
and other igneous rocks. It is of considerable interest in this
connection that the nearest known source of some of these cob-
bles is approximately 100 miles distant from the exposure.

In many localities the pebbles and cobbles of the Tertiary
are so firmly cemented by calcium carbonate or lime, than the
aggregate resembles concrete. Such rocks were long ago dubbed
“mortar beds” by the Kansas geologists! and present one of the
most striking features of the Tertiary of the High Plains. Plate
VII and Fig. 5 show typical exposures of the material.

The Tertiary formations of this area, then, consist of
clay, sand, gravel, and conglomerate occurring in short, discon-

Piate V11. Mortar bed structure in late Tertiary formation.

1. Haworth, &, Second Ann. Rept., Kans., Unlv. Geol. Survey, pp. 247-284.
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tinuous lenses, highly cross bedded and presenting very com-
plex stratigraphic conditions. It is impossible to separate or
delineate individual beds over wide areas, and very few similar
cections can be found even though short distances separate .the
exposures. :

.TFigure 5. Tertinry rocks, showing structure of mortar beds—after Gould.

This complex relationship of these rocks was long ago rec-
ognized and the term High Plains Tertiary assigned to the whole
mass of material. This has come to mean that vast aggrega-
tion of sedimentary materials which forms a wide apron flank-
ing the east front of the Rocky Mountains, and extending over
all the area designated before as the High Plains, including
parts of the states of Texas, New Mexico, Colorado, Oklahoma,
Kansas, Nebraska, Wyoming, and the Dakotas. Various names
such as Loup Fork, Nussbaum, Ogallalla, Goodnight, Palo Duro,
Blanco, and Tule, have been used at different times and by vari-
ous writers to describe the beds here included under the general
term Late Tertiary.l The scope of this report does not permit

an extensive study of these beds and their origin, but it is be-

lieved that a summary of current belief concerning them may be
of value. .

- ORIGIN

The concensus of opinion as the origin of these deposits
seems to favor stream deposition. 1t has been frequently
stated in geological reports that the surface of the High Plain
Tertiary formations slopes to the east and that the size of the
materials constituting them decreased in the same direction,
The sediments composing the rocks are assumed to have been
derived from the Rocky Mountain region, and to have been car-
ried to their present position by streams which originated in
mountainous regions and flowed out into an arid plain. Such
erosional conditions would result in the gradual diminution of
the volume of the streams until in some-cases streams would no
longer exist. Any sedimentary materials carried by the streams
1. Sce di;mslou In Water-Supply I'nper 1564, U. 8. Geol. Survey, pp. 26-28, 1906,
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\vould_ be dropped as the volume decreased, and the resulting
dep_0s1t vgould be a wide apron of rock debris spread over the
plam: Similar accumulations but with higher slopes are the
alluvial cones and fans found today in most of our western
states. The High Plains Tertiary formations are believed to
have originated in a similar fashion.

) While there still remain many puzzling features concern-
ing these formations, it is difficult to escape the conclusion that
they were formed by streams. The highly cross-bedded, lenticu-
lar deposits suggest this, and the gradation of the size of materi-
als east_ward is significant. The rivers which carried the materials
were different in some respects from those in the same region
togiay, for no present day stream heading in the Rocky Moun-
tains and flowing out onto the High Plains carries sediments,
the individual fragments of which are a foot in diameter, for
distances of 100 miles from their source.

CALICHE

In much of the area covered by the Jate Tertiary a layer of
caliche is found just beneath the surface, and is usually over-
lain by a grayish calcareous soil. Its thickness ranges from
less than one foot to more than 20 feet. In certain localities
two or more accumulations, one above the other have been oh-
served, but this is unusual. This material is very abundant in
Texas County. It forms the cap rock of the breaks and is espe-
cially well exposed in railroad cuts along the Chicago, Rock Is-
land & Pacific Ry. In the cuts between Guymon and Optima,
20 or more feet of the material can be seen. Plate VIIl is of

this locality, while plates III and IV show caliche from other
localities. ’

Plate V111, Caliche in rallroad cuts between Guymon and Optima.
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CHEMICAL COMPOSITION

Caliche is essentially calcium carbonate in composition, but
rarely is it entirely pure. Sand and other materials are usually
admixed with the calcium carbonate, so that the correspondence
to ordinary limestone is not exact. No analyses of caliche from
the area covered by this report are available, but the material
is so similar over wide areas that the anlyses quoted below will
be helpful in gaining an idea of the nature of the rock. The
analysis of caliche is from Cimarron County, the county imme-
diately west of Texas County. :

. Analysis of Caliche from Cimarron County, Olla.
A. C. Shead, Analysiat ’

1120 plus
Organfc .......ccoooovvveevmenai } 1.03

DESCRIPTION

Caliche, then is an impure limestone. 1Its color varies from
pure, chalky white to buff or gray color, depending upon its state
of purity. Its upper portion is often dense and massive but the
lower part of any occurrence is usually porous and incoherent.
In a few cases a fine horizontal lamination can be observed, but
this is the exception. In any extended traverse over the region

occupied by caliche beds it is soon noticed that the location of

the deposit is always near the surface. Plates IV and V1I show
definite layers of caliche. This suggests a stratigraphic unit,
but such is not the case, because it is found that the surface
often determines the relative elevation of outcrops. ~ It is be-
lieved that this material is characteristic of arid regions and
owes its formation to the chemical and physical conditions pe-
culiar to such regions. 1t may be said at this point that many
names besides caliche have been used for this material. Among
them are hardpan, cement, surface marl, cap rock, tepetate, lake
marls, gyp, and indurated clay. However, it is thought that
the conslantly growing use of the term caliche is justified, and
that geologists and the public will do well to include the material
so prevalent over the southwest under this term, for which per-
haps a dozen local names have been used.
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ORIGIN

‘Several views have been postulated in the past. to account
for the origin of caliche. The first geologists to visit the Plains
region observed the material and thought it to be a limestone
laid down in fresh-water Tertiary lakes. This view is no longer
held to account for the extensive deposits known. In 1901 .Wil-
lard D. Johnson! in his paper, “T'he High Plains and Their Util-
ization,” discussed in detail this material and its origin. He
held that the deposition of calcium earbonate is a typical feature
of the dwindling streams of arid regions. Their final disap-
pearance on an arid plain is marked by a crust of calcium' car-
bonate. The material thus deposited by the streams is rework-
ed with every rain, and in general carried downward. 'The
great accumulations would result at the groundwater table and
our present day horizons of caliche represent old levels of the
surface of the underground water.

In 1902 William P. Blake? called attention to the caliche of
southern Arizona calling the material by this name, and ascrib-
ing its origin to a reversal of the underground circtilation. He
believed that the general underground circulation of southern
Arizona contained calcium carbonate in solution, and that the
waters of this circulation rising by capillarity came to a zone
where evaporation occurred. The depth below the surface at
which evaporation would be effective depends on local condi-
tions and would determine the place of greatest accumulation of
caliche. The dense upper portion of caliche deposits was ac-
counted for by Blake, by the action of rainwater carrying down
some re-dissolved calcium carbonate which on precipitation en-
riched that already accumulated. Blake’s paper is probably the
first }iln which the material considered here is called by the name
caliche.

Contemporaneous with Blake, R. H. Forbes, chemist and
director of the Agricultural Experiment Station of Arizona, also
wrote about the caliche of Arizona.? He advanced the view that
the caliche was concentrated by rainwater alone, percolating
downward and carrying the material in solution as a normal
carbonate. Precipitation was supposed to occur at the levels
which we see today as accumulations of caliche.

In 1905 Willis T. Lee! discussed the caliche of Salt River
Valley, Arizona. While agreeing with both Blake and Forbes

1. Johnson, W. D, The High Plains and thelr Utilization, 21st Ann. Rept. U. 8.
Geol. Survey, pp. 634-643, 19091,

2. Blake., Willlam P., The Caliche of Southern Arlzona; An example of depnst-
tion by the Vadose Circulation. Genesls of Ore Deposits, Posepeiy and others,
pp. 710-715, New York, 1901.

3. Forbes, R, 1., Quoted by Lee, Willls T., Water Resources of Salt River Val-
ley, Arlzona, U. 8. Geol. Survey, Water-Supply Paper 136, 1905,

4. Lce, Wiis T., Water Resources of Salt River Valley, Arizona, U. S. Geol. Sur-
vey, Water-Supply Paper 136, pp. 107-111, 1906.
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as to the origin of certain occurrences of the material Lee stated
that in his opinion some deposits could not be accounted for by
either process. He demonstrated the presence of carbon ‘diox-
ide in the underground water of the region and thought that in
most cases the calcium carbonate was in solution as a bicarbon-
‘ate. In this case evaporation would not be necessary for pre-
cipitation of the normal carbonate since escape of carbon dioxide
as the solutions neared the surface would produce the same re-
sult. - In a similar fashion the accumulation of a dense'upper
portion of the caliche once formed would retard evaporation, but
not the slight relief of pressure needed for the escape of- carbon
dioxide. Lee felt that in such cases the escape of carbon dioxide
due to relief of pressure as the solutions approached the’surface
was the probable cause of precipitation of caliche.

Charles L. Baker! in 1915 mentioned the occurrence of cal-
iche in the northern Liano Estacado of Texas and expressed the
belief that this material resulted from the evaporation of solu-
tions forced upon by capillarity.

Leroy T. Patton? in his bulletin on Potter, County, Texas,
mentions the caliche and calls attention to the fact that while
the material is a near-surface accumulation in Tertiary forma-
tions, the surface with which it is associated may be near the
top of the Tertiary or actually just above Triassic formations.
This emphasizes the fact that the essential factor involved in
the formation of this material is not the, original conditions of
sedimentation of the formations with which it is found.

Finally J. A. Udden? in 1923. discussed the formation of
caliche in the southwest. He believes that it was brought to the
surface from underlying formations by solutions drawn upward

by capillarity. Loug dry seasons with short intervals of con-

siderable rain are thought to be essential for its formation, Rain
water is believed to rework the upper part of the deposit and to
add to the results effected by .the ascending capillary solutions.
Udden believes that in general the depth below the surface at
which the caliche is found represents the depth at which evap-
oration of the ascending solutions takes place. Local topogra-
phic changes might account for:two or more horizons of. the
material.. . . :

From -a consideration of the literature on caliche. and from
field observation in western Oklahoma, the conclusion seems

i._ii;i;;;._Cll:tl‘los L., Geology and Undergreurd waters of the nocthern Linto
- Jstacado of Tcxu‘s. Bur, Jicon. Geol. and Tech., . Univ. of Texas, Bull. 67, p 31,

2. Patton, Leroy 'T., Geology and Mineral Resourves of I'otter Cohnty, Texas,
!h::".oof Econ.y(}t'ol. ;\ml Teoch, Unlv. of Texng, Bull. 2330, p, 89, 1923,

3. Uddén, J. A., The Rim Rock of the High Plains. Bvil. Amer. Assn, Pet. Geol.
Vol. Vi1, pp. 12-74, 1923.
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warranted that caliche is not a lake or river deposit. The great
extent and continuity of the material would seem to prohibit any
such origin. = It seems probable that the greatest factor involved
in its accumulation is evaporation of ascending solutions drawn
upward by capillarity. However, it is believed that certain
local accumulations of the material are due to the action of rain
water immediately following a rain. In Texas County, Okla-
homa, enclosed basins were seen into which collected the imme-
diate runoff after the rain. Upon evaporation of the standing
water in the basin a crust of almost pure calcium carbonate was
left. As long as such basins remain enclosed this process would
be repeated with every rain, resulting in time in a deposit of ap-
preciable thickness. In all cases of this kind observed in Texas
County the deposit formed exhibited a fine horizontal lamina-
tion. 1t is entirely possible that many of the occurrences of
caliche showing the fine horizontal lamination may have orig-
inated in the same way. ‘

QUATERNARY SYSTEM

SAND HILLS

In certain parts of Texas County the occurrence of sand
hills, or sand dunes is quite common. These dunes are confined
largely to the north banks of streams but, as shown in the dis-
cussion on Physiography, small areas are also found in other
locations.

As will be seen on the geologic map only one area of any
extent is mapped. This is along the north side of Beaver Creek
extending from the neighborhood of the mouth of Coldwater
Creek to the eastern border of the county. Here is a continuous
belt of sand dunes extending about four miles back from the
stream. A great part of the sand of the sand hills is derived
from the bed of streams, and since the prevailing winds are
from the south the sand accumulates on the north, or lee side
of the channel. Quartz, the most abundant mineral found in
the sands, was eroded from both the Tertiary and red beds form-
ations. Since the prevailing sandy formation of the region is
Tertiary, it follows that more sand was derived from that source
than from any other. :

The senior author! has drawn attention to the possibility
that the winds may not have been alone in the formation of
these dunes. Since much of the area covered by the sand hills
is underlain by Tertiary sandy formations, it may be that some
of the dunes were formed in place from the underlying form-
ation.

1. Gould, Chas. N., Geology and Water Rcsources of Oklahoma, U. S. Geol. Sur-
vey, Water-Supply Paper 148, pp. 83-84, 1903.
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Since many of the sand dunes are still growing in size to-

dpy, being supplied with sand from the river, and since the
river sand is largely re-worked late Tertiary sand, it follows
that the sand hills are of Quaternary age.

ALLUVIUM

As shown in the discussion on Physiography there are cer-
tain areas of bottom lands in Texas County. . These areas con-
tain considerable deposits of alluvium composed of material de-
rived from the disintegration of red beds and Tertiary forma-
tions. The materials thus made available are largely sand and
clay. In cases of alluvium originating from red beds a red
color may still be seen in the deposit, while in other cases no
evidence of this is seen. In a majority of cases the alluvium is
a dark brown loamy material which makes an excellent soil. It
is probable that much of these deposits consist of a mixture of
both red beds and Tertiary sediments. :

The area occupied by the alluvium varies with the size of
the stream in whose channel it occurs. In the valley of Beaver
Creek alluvial deposits a mile wide are not uncommon, and from
areas of this size there is a gradation to dimentions too small,
in case of the small streams, to be shown on the geologic map,

-In many places wind-blown sand has drifted over the loamy
alluvium, destroying its value for agricultural purposes. . The
depth of the alluvium varies.from two feet to 30 feet.

Chapter IV
WATER RESOURCES

MOVEMENT OF GROUND WATERS

The water supply of a region depends primarily upon rain-
{all, but also in a large measure upon the porosity of the rocks
found beneath the surface and their structural arrangement. If
the formations which wells penetrate are of a nature adapted
to filter the water which passes through them, this will have a
favorable effect on the water obtained. "On the other hand,; if
the rocks beneath the surface contain soluble materials these
will be found in the waters which are taken from such rocks,
either by wells or from springs issuing at the surface, even
though no formations with easily soluble materials are found
in the immediate vicinity.

A large part.of the water falling upon the surface as rain,
sinks into the earth. 1t is guided in its downward movement
by the character and structure of the rocks which it encounters.
Porous rocks, such as sandstone, afford the easiest passageway,
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and underground water may follow strata of this kind for great
distances. Such rocks are known as aquifers and in most re-
gions one or more of them are to be found in wells. Compact,
fine-grained rocks like shale or clay do not afford easy passage
to waters and in many cases act as absolute barriers through
which the water cannot pass. '

If ground water in its movement enters an aquifer, its sub-
sequent movement will be governed by that rock. - Should the
aquifer be limited above and below by relatively impervious
beds the effect will be to confine the water to a definite horizon
in the rock column of the region. Water-bearing rocks such as
sandstone frequently dip in a certain direction. As water fol-
lows down the dip a condition is reached in which a hydrostatic
head is established. Flowing or artesial wells and bubbling
springs, are the result of the tapping such aquifiers, and they
show that the water in these rocks is under pressure.

SHEET WATER

In Texas County the prevailing rock at the surface is the
Tertiary formation composed of sand, clay and gravel. Water
obtained from these rocks is usually sweet, pure and wholesome,
The depth at which water is obtained in these formations varies
from 50 to 300 feet. Its location depends upon the geologic sec-
tion found in a given locality. Since the Tertiary varies widely
in composition within short distances, no generalized section
can be given. The water is usually contained in layers of sand-
stone or gravel so common to these rocks. At some localities
a water-bearing sand will be encountered at a shallow depth,
while at other places a much greater depth must .be reached
before water is obtained. Perhaps the most common horizon
from which water is obtained in this region occurs near the base
of the Tertiary. There is usually a fairly continuous bed of
conglomerate at this horizon which affords easy passage to the
water, while the underlying beds of the Permian are relatively
impervious shales which limit the downward movement .of the
water. This occurrence of water is known locally as “‘sheet
water,” referring to the fact that practically dry (impervious)
rocks may be encountered for considerable depths to be follow-
ed by a zone in which water flows into the well in abundance.
The presence of a clay or shale layer underneath the aquifer is
a common and favorable accompaniment because such a condi-
tion limits the downward movement of the water.

There has been some attempt to classify the depths or zones
at which water can be found in this region.. One often hears
of the “first sheet” or the “second sheet” and a figure is fre-
quently given for the depth at which these exist beneath the
surface. Such figures may represent conditions over a very



36 OKLAHOMA GEOLOGICAL SURVEY

small area but because of the great local variation in the char-
acter of the Tertiary formations they have no significance’ if
applied to areas of more than a few square miles. The con-
glomerate bed at the base of the Tertiary is perhaps the most
continuous “sheet” and will probably be encountered in most
wells drilled into Tertiary formations. : '

As stated above, water sometimes moves for great distances
within the rocks, it is not believed that such conditions are found
in the area covered by this report. 1t is believed that the water
obtained from wells and springs of the region originated from
local rainfall and while its movement has been to the extent of

a few miles, the water was not derived from a source as far

distant as the Rocky Mountains. However, the occurrence of
bubbling springs and artesian wells tends to show that in some
cases the water exists under artesian pressure,

WATER FROM RED BEDS

Small areas of Texas County are characterized by the oc-
currence of red beds at the surface. Water derived from these
formations is likely to be objectionable for domestic use. The
red beds in addition to the common gypsum (CaS0,.2H,0) and
salt (NaCl) often contain sodium sulphate, calcium carbonate
magnesium sulphate, calcium chloride and perhaps still other
soluble salts. The waters traversing such rocks usually con-
tain part or all of these salts in solution. If the amount of
material in solution is small no objection is found to the water
for domestic purposes, but in large amounts the water becomes
unfit for use. Since the outcrops of red beds are limited in
area in this region, and since springs occur at the base of the
Tertiary formations, it is possible in most parts of Texas County
to secure water without access to the red beds. Ground waters
seeping down through the Tertiary formations e_ncounter the
conglomerate hed mentioned above. Since impervious red beds
underlie this conglomerate the water is forced tq move lateral!y
resulting in springs along the red beds-Tertiary contact in
the valley walls. Such springs are fairly common and may be
relied upon to furnish good water throughout the year.

Figure 6. ldeal section of Tertlary springs—after Gould.
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Conditions are also favorable for a good water supply in
the areas of sand hills in the county. Water issues along the
bluffs on the north side of valleys, and in nearly all cases is of
good quality. This water is pure because it has passed through
sandy formations without soluble material. :

Besides the wells and springs from which water is obtained
permanent streams in the area may also be listed among the
sources of water supply. Beaver Creek always contains water,
as do also Coldwater and Palo Duro creeks, though to lesser ex-
tent. These streams furnish a supply of water for stock pas-
tured in their valleys and in a few cases could be used for pur-
poses of irrigation.

The question of water supply for domestic purposes in
Texas County is never serious. Though the rainfall is some-
times deficient for agricultural purposes this does not apply to
water used for other purposes. Wells in the Tertiary are usual-
ly easily obtained in most locajities and supplemented by springs
and the streams furnish an adequate water supply. Since wells
in the Tertiary are frequently fairly deep, windmills are almost
universally utilized for pumping the water. It is customary
to build an earthen dam across some depression in-the vicinity
and empound the water raised to the surface by windmill and
pump. Such bodies of water are called “tanks” and are com-
mon features of the High Plains.

WATER ANALYSIS

The difference between water secured from the red beds
and from the Tertiary formations is shown by two water analy-
sis given below. The Guymon water was from the Tertiary,
while that from Beaver came from the Permian. As can be
seen the water from the Tertiary contains only 14.8 grains per
gallon of material in solution as contrasted with 560.6 grains
per gallon in case of the red beds water.

Analysis of water fron: red beds at Beaver City and from
Tertiary beds at Guymon!: ‘ |

Location Ca0 MgO0 SO, CL CO, Ins'ble Tot.Sol.
Guymon 4.2 0.7 4.6 0.6 4.7 179 148
Beaver City, 727 178 1394 3165  27.2 7999  560.6

Beaver County

1. Uould,_al—ms. N., Gevlogy and Water Resources of Oklahoma. U. 8. Geol. Sur-
- vey, Water-Supply Paper 148, p. 146, 1905.



38 OKLAHOMA GEOLOGICAL SURVEY

Chapter V

MINERAL RESOURCES

The mineral resources of Texas County are very limited as
far as any present development show. Building stone, road ma-
terials, sand and gravel, gypsum, lime and natural gas can be
listed as the present mineral resources. These will be discuss-
ed briefly below. '

BUILDING STONE

Certain strata of the 'I;ertiary are known to be firmly ce-
mented so that they can be used as building stone. No rule can
be stated as to the occurrence of this material and it occurs in

only thin layers, but in the past a limited use of the rocks has:

been made in constructing buildings. 0ld houses built of this
material are still to be seen at some of the ranches, as for in-
stance at Redpoint.

ROAD MATERIALS

Caliche in the Tertiary, and clayey horizons of both the red.
beds and the Tertiary have been used in the construction of

roads in the county. In locations where sandis so abundant as
to impair the condition of the road it is often necessary to add
more binding material to render the road firm. Clay and
caliche serve this purpose. Caliche because of its high calcium
carbonate content is excellent because it binds and makes a firm,
hard surface. It is doubtful, however, if this material would
be satisfactory under continued wet weather.

SAND AND GRAVEL

Sand and gravel are very abundant in Texas County. When-
ever local building eonditions demand the use of these materials
in concrete or other construction, an adequate supply can usual-
ly be obtained from the nearest stream.

GYPSUM

No attempt has been made to use the gypsum in the area
for commercial purposes. The supply is not extensive and is
observed only in one locality near Range in the southeastern
corner of the county. The distance from shipping facilities
renders doubtful the utilization of this material.
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LIME.

At one time the caliche of the region was burned for the
production of ‘lime plaster for local use. Since the caliche is
relatively pure, a product of good quality can be obtained. Be-
cause of fuel conditions of today it is found advisable to buy
ziim%' on the open market rather than to attempt its local pro-

uction.

OIL AND GAS
. TEXHOMA GAS WELL v
Natural gas has been found in Texas County. A well was

“started November 15, 1922 by the Home Developing Company,

a local company with headquarters at Texhoma, in the NW 1-4,
SW 1-4, sec. 4, T. 1 N, R. 1 E., Cimarron Meridian. Work con-
tinued on this well for a little more than a year and it was com-
bleted on December 3, 1923. The total depth reached was 8,040
feet. The log of the well as reported to the Corporation Com-
mission is given below. '

Log of Texhoma Well, Sec. 4, T.1 N., R. 1 E., C. M.

Top Bottom
Sandy SOl .o 0 15
Sand and gravel . 15 174
Hard sand 174 200
Red rock 200 315
Sandy shale : 315 355
Red shale 355 400
Lime shale 400 420
Flint rock 420 425
White lime 425 433
Red DraKke e 433 480
Red sand 480 510
Red shale 510 600
Sandy shale 600 640
Rled shale ... 640 700
Red water sand 700 760
Red shale ... 760 75
Gyp rock 776 . 800
Red brake 800 825
Hard lime : 825 860
Red shale 860 875
Salt rock 875 900
Red shale 900 910
Red sand ... : 910 930
Salt rock 930 985
Red shale ; 985 1,000
Soft sand ... 1,000 1,025
Hard red sand 1,025 1,100
Soft red sand 1,100 1,220
Red shale 1,220 1,280

Red sand 1,280 1,300
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Red shale ... s 1,300 1,400 Shale red - 2,17b 2,780
Red sand .... 1,400 1,425 Shale blue 2,780 2,800
- Ned shale ... 1,425 1,450 Lime shale ... 2,800 2,825
Red sand . : 1,450 1,467 Soft sand no water . 2,825 2,850
Red shale ... 1,467 © 1,500 Blue Shale .o 2,850 2.875
White Hme 1,600 1,625 - Black and white lime 2,875 2,900
Sandy lime 1,626 - 1,575 Ited shale 2,900 2,925
Salt TOCK (et 1,575 1,650 Lime white ..., 2,925 2,950
Gyp rock ... 1,650 1,656 Red and bLlue shale . 2,950 2,980
Black lime 1,655 1,670 Lime white . 2,980 2,990
Red shale ... 1,670 1,700 Red shale ... 2,990 3,020
Red sand 1,700 1,740 Red cave—Total depth 3,020 3,040
Red shale ... : 1,740 1,750
Dien il e e s 1w e On September 27, 1925, the H. F. Wilcox Oil & Gas Co.
me shale ... 1,800 1,825 4 . ’
Red mud or shale o 1825 1,860 started a well known as the Zea No. 1 in sec. 28, T. 3 N,, R. 13 E.
_Broken sandy . - 1,860 1,880 C. M., in Texas County. This well is near Redpoint, west of
Sandy hard Mtme ... . 1,880 1,910 Guymon. The log of this well is given below.
Red shale ... 1,910 1,950
Red shale .. 1,950 2,125 7 2 I . ;
Red eove 2125 2160 Log of Zea No. 1, Sec. 28, T.3 N.,R. 13 E., C. M., Near Redpoint
Sandy shale . 2,160 2,180 Top Bottom
Hard lme ... 2,180 2,190 Surface sofl ...oooeen.e. . 0 20
Blue shale 2,190 2,200 Sand and clay 20 50
Sandy shale ... 2,200 2,210 Sandy clay . 50 150
Red shale ... 2,210 2,220 Sand and clay 150 170
Ilard Hme 2,220 2,240 Clay ... . 170 200
Red cave ... 2,240 2,250 Sand rock e e 200 218
Lime hard .. 2,250 2,260 Sand and red clay ... 218 315
Shale red .. 2,260 2,270 Hard sand 375 425
Lime hard .. 2,270 2,275 Lime . O 425 430
Blue shale 2,275 2,280 Broken lime .....cooonieneneeeee. 430 445
Limme white hard [T 2,280 2,290 Lime ... PR 445 470
Blue shale 2,290 2,300 Red shale : 470 b5
Lime dark 2,300 2,310 Broken ImMe ... 575 580
Mue shale ... 2,310 2,340 Red shale and €lay ......occooreeeeereeieeeee e 530 655
Lime and shale .... 2,340 2,400 Shale and clay ................ 655 765
Blue shale ... 2,400 2,450 Broken sand and lime 765 775
Lime RAPd e e s aene s 2,450 2,475 Red bed ..ttt s 775 800
Blue shale 2,476 2,500 Red shale : e 800 825
Black fime hard ..o 2,500 2,620 Gyp 825 835
Blue shale 2,620 2,645 QYD TOCK e eeees 835 855
Lime shale 2,646 2,655 Gyp and red shale 855 890
Red sghale 2,655 2,660 Gyp and shale ... e 890 945
Lime white 2,660 2,670 Broken gyp rock . 945 955
Red shale 2,670 2,680 SANA FOCK oo e etme e emree s ae e e 955 973
Lime white hard 2,680 2,690 Gyp rocK e 973 975
Blue shale ... - 2,690 2,620 R 2 RS O 975 976
1AME DIOKCI ceeeececeeeeeecececereee s sneneenasenesaes 2,620 2.630 Red shale : 976 1,150
Blue shale ..ooveeeeieeceee, eeerteseeseneeen aeesreerensenrenn 2,630 2,670 Sandy shale .. 1,150 1,260
Lime bhlack 2,670 2,695 Red Shale ..ooceeeceeeeceee e ceeeeetes e eemre e e senenn 1,260 1,425
Gas 8AAA e e 2,695 2,707 Red shale and sand e 1,425 1,498
Lime oot e 2,107 2,720 Gyp rock - " 1,500
Blue shale broken . 2,720. - 2,736 1ted rock 1,505
Red shale 2,736 2,740 Shale 1,555
Lime hard ... 2,740 2,760 Gyp 1.585
Water sand e 2,750 2,760 Lime ... 1,585 1,600

Lime hard 2,760 2,16 Broken lime 1,600 1,608
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Gyp and shale ........ ... 1,608 . 1,634
Broken sand and shale . 1,634 1,654
Shale. e reeeatrate st e e annannatans : 1,654 1,708
Salt e 1,708 1,710
Broken sand and gyp ... 1,710 1,728
Lime shell ..., 1,728 1,732
Broken sand, gyp ... 1,732 . 1,783
Shale ... 1,783 1,796
Gyp broken ... : 1,796 1,798
Broken gyp and shale ... 21,798 1,888
Broken sand and shale . . 1,888 1,935
Sandy lime, shale ... 1,935 1,937
DBroken sand, shale 1,937 1,950
Shale et traeente et eanaeas 1,950 1.995
Shale, gyp, sand ... 1,995 2,025
Broken Mme ........iiiieneinaens . 2.025 2,035
Gyp rock ... ... . 2,035 2,045
Broken gyp shale ... 2,045 2,055
Broken sand aud shale . . 2,055 2,075
_ Shale, sand, and gyp . e 2,075 2,105
Gyp oot e eeeeeeteesterereeestea e taesteateaatereernaeatesereseraasstann 2,105 2,110
GYP and BHAIC e e 2,110 2,12%
iyp and shale ... . 2,125 2,133
(254 | ST . 2,133 2,135
QYD e e 2,135 2,143
Gyp and shale, broken ... 2,143 2,155
Shale . 2,155 2,184
Gyp Bhell e 2,184 2,185
Red shale .......coooooiiiiieiceeeceeracecanemaiens 2,185 2,190
Broken gyp and shale 2,190 2,201
Gyp rock—Totnl depth ... ... 2,201 2,204

According to the common interpretation of the log of the
Texhoma well, the Tertiary rocks were passed through at a
depth of 200 feet, and the Permian red beds at a depth of 2,275

feet. The initial production from this well was variously esti- -

mated from 15 to 30 million cubic feet. We have not been able
to secure accurate data as to the actual amount of gas produced.
This gas has never been utilized but at the time of our visit to
the well November 1924, it was shut in. With the completion of
the Texhoma well, Texas County becomes possible oil and gas
territory. 1t seems advisable therefore, to include in the present
report some discussion of the origin and accumulation of oil and
gas and the prospects for future production in Texas County.

THEORY OF OlL AND GAS ORIGIN

There are four essentials for the production of oil and gas
in any particular region, namely: a source of supply, a reservoir
rock, a cap rock, and some form of structure which will retain
the oil and gas. Though the various essential conditions have
been discussed in many places, and at great length, a brief sum-
mary may be of value here.
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Plate’ 1X. Gas well at Texhoma.

No one knows absolutely how oil and gas are formed. Some
scientists contend that these substances are formed chemically
in the earth by the action of super-heated steam on the carbides
of certain metals, much as acetylene gas is formed by the action
of water on calcium carbide. However, it must be said that
relatively few geologists or chemists now hold to this theory
of the origin of oil and gas. By far the greater number of both
geologists and chemists hold to the organic theory for the origin
of these substances. They believe that oil and gas were formed
by the slow and long continued distillation of minute animals
and plants that lived in the ocean when the rocks were laid
down, and that these animals and plants gave up their organic
parts to form oil and gas. At the present time the general con-
census of opinion seems to be that the greater part of oil and
gas were derived from waxy plants of marine origin, which
were imbedded in mud and ooze which have since been consoli-
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dated to form shales. There are even those who would contend

tl.mt practically all oil and gas are derived ultimately from ma-
rine shales. '

The second condition necessary for the accumulation of oil
and gas is some form of a reservoir rock. This is usually an
open, porous sandstone, usually spoken of in oil parlence as an
“‘oil sand.” In some fields, however, the reservoir is not a

s;mdstone at all, but is an open, porous shale or broken lime-
stone.

The third essential is a cap rock to retain the oil. This cap
r(_)ck is usually a dense, massive shale or clay, although other
kinds of rock may serve the same purpose.

The fourth essential is some form of structure, usually a
dome, an anticline or a fault. To state it differently, there must
be a high place in the rocks where the oil and gas may accumu-
late. 1n the majority of oil fields throughout the world this
high place is in the form of an anticline or dome. In some
fields, however, such as Mexia, Wortham, and others in eastern
Texas, and in many of the fields in Mid-Continent region, the oil
occurs along a fault fine. It also occurs in lens-shaped or lentic-
ular sands, where there is no definite surface structure.

LOCATING OIL FIELDS

The geologist in attempting to locate oil fields searches
the country for evidences of structure. This is usually de-
termined by the dip of rock ledges on the surface. If the geol-
ogist can find a ledge of rocks extending across the country for
.a considerable distance, and dipping from a high point, some-
thing like the comb of a roof, he will know that he has discov-
ered an anticline, and will often be able to recommend that a
well be drilled near the axis or apex of this structure. The
geologist is never able to guarantee that oil will be found by
drilling at any particular place, for he can have only a general
idea as to what the underground conditions may be. 1t some-
times happens that there are no sands or other reservoir rocks,
or there may be no cap rock to hold the oil. In many cases the
sands encountered will be dry, that is, neither oil or gas will be
found in them. A considerable part of the wildcat wells drilled
even on well defined structure are non-productive.

‘During the last few years other methods for locating oil
structures have been tried out, some of them with considerable
success. 'The most important is core drilling, which is prac-
ticed in regions where there are no definite formations exposed
to the surface. A number of shallow wells are drilled to some
definite underground stratum, usually a ledge of limestone, and
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by plotting the logs of these wells it is often possible to determ-

.ine the location of a subsurface structure which does not show

on the surface.

CONDITIONS IN TEXAS COUNTY

Texas County is not an easy region in which to do geologie
work toward the location of oil and gas wells. The reason for
this fact is that there are very few exposures of hard rock on
the surface. As has already been stated the surface formations
in the greater part of the county consist of clays, caliche, and
conglomerate of Tertiary age. It is only along the margin of

-the streams that these beds of caliche and other hard rock form-

ing ledges are exposed on the surface. It has also been shown
that this Tertiary rock lies unconformable on the red beds be-
neath. Most geologists who have studied the entire situation
throughout western Kansas, Oklahoma and the Panhandle of
Oklahoma, believe that the great folds or structures which are
found throughout the Mid-Continent oil field and in fact,
throughout the Great Plains area, occurred before the Tertiary
rocks were laid down. This being true it will readily be under-
stood that any structures in Texas County, which might profit-
ably be drilled for oil, are in all probability buried beneath the
blanket of Tertiary rocks which in most cases effectively con-
ceals them. As far as the writers have been able to determine
from the study of surface beds there are no evidences of surface
structure at Texhoma where gas was encountered.

When more well logs have been made available it may be
possible to work out sub-surface structure in the region. There
may even now be information of this character in the confiden-
tial files of several of the larger oil companies, but if so these
data are not available to the Oklahoma Geological Survey.

CONCLUSIONS

1t has also been: stated under the head of “Stratigraphy”
that the rocks beneath the Tertiary, consisting of red beds, be-
lieved to be of Permian age, outcrop in three places in Beaver
County ; namely, near Range in the southeast corner of the coun-
ty, near the old postoffice of Redpoint, twelve miles west of Guy-
mon, and along Tepee Creek. Investigations made in connec-
tions with the present report failed to reveal favorable structure
for oil and gas at either of these locations. Several slight ap-
parent dips which were noticed, were interpreted as cross-bed-
ded rather than true structure.

" 1t is altogether possible that oil and gas may occur in com-

"mercial quantities in this county. The finding of large quanti-

ties of both gas and oil in the Amarillo region of the Panhandle
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of Texas, something like 60 milen south of Texas County, Okla-
homa, has given an impetus to drilling in many parts of the
Great Plains. The greater number of wells driiled off of well
defined surface structures along the Canadian River, however,
have proved non-productive. Two notable exceptions are the
one referred to, near Texhoma, and a well near Liberal, Seward
County, Kansas, not far from the northeast corner of Texas
County, Oklahoma.

As this manuscript is being prepared for the press, there
is considerable oil activity in "Texas County. A number of
blocks of leases have been secured and in February 1926, wells
are reported as being drilled for oil. 1t is greatly to be hoped
that some of these wells will be successful, and that profitable
production will be found in the county.

Chapter VI

AGRICULTURE
By 11, I, Filnnell

SOILS

With regard to cultural problems the soils of this county
fall into two distinct groups, the tight lands and the deep sands.

The tight lands vary in texture of top soil from loam to silty

- clay loam, but all types have a sub-surface layer of impervious

clay loam or silty clay which is very compact in structure and
usually from 18 to 24 inches thick. ,

The sandy soils vary in texture of top soil from loamy sand
to loam and do not have sub-surface material finer than a sandy
clay which admits of free water movement into the subsoil,

A common type of tight land consists of a dark brown to
chocolate silty loam running into a dark brown clay loam at two
to five inches which ordinarily merges into a light brown silty
loam at 20 to 30 inches. Spots and streaks of calcareous material
appear in the lower subsoil. This type of soil was formed by
the weathering of Tertiary calcareous clays. »

Another common type of tight land is quite similar to the
ahove excepting that the surface soil has in many places been
modified by the deposit of wind borne material. The silty loam
surface soil 8 to 6 inches deep grades into a reddish brown silty
clay loam with hard compact structure reaching a depth of 18
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tq 24 inches. The lower subsoil is more porous, sometimes run-
ning into a sandy silt and containing white to pinkish white cal-
careous material mottling the red. This soil is the product of
weqthered Tertiary calcareous silty clay or clay deposits from
regions supplying considerable admixtures of red bed materials.

. Tight lands in general are very fertile, long wearing soils,
high in organic matter, and lie level or very gently sloping.
They are adapted to small grains, sorghums, and annual leg-
umes. Winter wheat is the most important crop grown on
these soils. - '

The greatest problem entering into the farming of tight
soils is getting a good supply of moisture into the sub:surface and
subsoil preparatory to planting the crop. Light showers are in-
effective in adding to the subsoil water store so that it is only
when periods of several weeks excessive rainfall oceur that the
soil is able to accumulate much moisture. Should this happen
immediately previous to a planting season good yields of any
adapted crop may be expected. However, if some time must
elapse between the accumulation of moisture and a suitable
planting date, the complete control of weeds is necessary to save
the moisture for the use of the oncoming crop. -

Along with the difficulty of moisture control tighter types
of soil possess the advantages of greater water storage capacity
and freedom from erosion or leaching, so that available fertility
accruing during fallow periods remains intact for the use of the
next crop.

One of the most useful types of sandy loams and one of
which large areas are found in Texas County has a surface soil
of 10 to 12 inches of brown to reddish brown sandy loam, very
loose and friable. The subsoil consists of brown to red sandy
loam or sandy clay. Spots of white caleareous material occur
at depths of from 20 to 86 inches. This soil was formed from
sandy deposits of Tertiary or Quaternary age and in some cases
materials have been transported to overlay beds of white cal-
careous clays, while in others the soil is undoubtedly the weather-
ed product of a more sandy Tertiary deposit. Nearly all areas
of this kind of soil show evidences of red beds material. The
actlion of wind has complicated the formation of most sandy
soils.

These lands do not present the difliculty of absorbing water
experienced on tight land. Light rains are more effective in

crop production. On the other hand they do not afford as great

a storage capacity and slight losses are likely to occur from ero-
sion and leaching. The chief problem of handling sandy soil
is in giving constant attention to the prevention of blowing, and
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maintaining organic water especially where cultivated crops are
grown continuously. i

Fertility vavies, being low in the loamy sands but ample
and highly available in the sandy loams and clays. The topo-
graphy tends to be more rolling than the tight lands. The roll-
ing character is very gentle and some large areas are to be found
where sandy soils are very level and uniform. '

These soils are highly prized as row crop lands. The sor-
ghums, including milo, kafir, broom-corn, sweet sorghums and
hay sorghums are the main crops. Annnal legumes and sweet
clover are also adapted crops. Sandy soils are generally pre-
ferred for fruit and vegetables especially where supplemental
irrigation may be had. Limited areas of sandy soil lie in the
stream valleys where sheet water may be reached at depths of
8 to 15 feet. Many very successful fields of alf{alfa are to be
found in such favored spots.

The nalive vegetation varies from pure short grass sod to
various comibinations of short grass,. bunch grass, sage and
yucca.

Jackrabbits abound in spite of frequent drives in which
tens of thousands are killed. 'Che prairie dog being more easily
eliminated is gradually disappearing. Coyotes remain but are
not serious farm pests except in particular localities.

CROPS AND FARM PRACTICE

Stream valleys cut the county into numerous irregular di-
visions of flat land. Most of the “break” land is used for graz-
ing purposes, but there is still much tillable land included in the
ranches. Considerable areas of farm land in smaller tracts also
remains in native sod scattered through the farm communities.

The acreage of crops varies a great deal from year to year
and depends somewhat on the planting conditions prevailing at
the different seasons of the year. An average figure for Texas
County shows 57 per cent of the tilled land in winter wheat, 3
per cent other small grains, 835 per cent milo, 4 per cent other
sorghums, including broom-corn, and 1 per cent miscellaneous
crops.

private irrigation projects of from 20 to 640 acres are in oper-
ation. Alfalfa and market gardening use most of such water
available. ‘ :

Dry farming methods under high plains conditions neces-
sarily call for an extensive scale of farm operation. While the

Intensive farming has been but little developed. A few
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land was homesteaded in quarter sections the half section farm
is now more commonly found. The following description of
crop methods in vogue will indicate why large areas may be
{1andled by one man and the cost of production on acre basis is
ow,

Deep plowing for wheat is not generally practiced and can- -
not be used unless it preceeds a season of fallow due. to the lim-
ited rainfall. Since rains are relatively infrequent fewer culti-
vations are needed to control weeds. Strong wheat soils re-
quire only from 20 to 40 pounds of seed per acre. Hessian fly
and chinch bug are unknown in the county. Harvest weather
is usually favorable and the grain stands well after ripening.
Headers have formerly been used to harvest the crop but re-
cently they have given place to the combines. Grasshoppers
are an occasional menace to the crop and hail is often severe
in narrow strips.

The milo crop is planted in late spring or early summer
and allows an opportunity for much of the needed cultivation
for weed control before planting time. Lister planting admits
of cheap and effective cultivation of the crop. One or two culti-
vations constitute the regular practice and the crop is harvested
with the grain header and stacked in the open field for thrash-
ing. Sheds are not considered essential {or caring for broom-
corn.

Rotation of crops is uncommon. Alternation of wheat and
milo is more or less irregular. The use of legume crops is prac-
tically negligible, although tests of many varieties at the Pan-
handle Experiment Station, Goodwell, show productive possi-
bilities which can be utilized when the type of farming may have
changed to require their use.

The beef cattle industry was one of the earlier developments
of the county and at the present time many purebred herds of
Hereford cattle of a very high grade are to be found on the
ranches.

The fluctuation of grain supply from year to year has tend-
ed to discourage hog raising on a large scale.

Dairy cattle and poultry are on the increase as indicated
by the steady growth of the volume of marketable products of
these 1wo farm enterprises being shipped from thg county.

CLIMATE, ETC.

The following climatological data is the average.o[’ records
in the county of 15 years or more, the stations used being Hooker
and (Goodwell:
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Lemperature and Rainfall; M ean, Monthly and Annual

Month Jan. Feb. Mar. Apr. l\iny June .i'uly Aug. Sept. Oct. Nov. Dec.. An'l

Temperature 3G 360 409 G50 628 775 TR0 824 0.3 654 447 30 Bhe
Ratntull 0.24 0.80 0.48 149 270 2227239 2.38 220 137 0.2 079 1988

Average length of growing season is 180 days.

Prevailing direction of wind, south.

The following are records for the year 1925 from Panhan-
dle Experiment Station, Gopdw_ell:

Relative Humidity; Mean, Monthly and Annual

ii;;th Jan, Febh. Mar, Apr. Mn.y-.lun(-. .luli' Aug. E;}vt. Oct, Nov. Dee, An'l.
———— - Rt N I — - e -
Mean 65.9 659.6 50.9 539 61.3 53.2 60.9 62.2 65.8 69.6 63.1 2.4 60.7
Mean Max. 929 87.7 738 79.0 854 73.0 855 87.8 88.6 81.2 803 87.7
Mean Min. 390 31.6 28.0 279 373 284 36.3 §6.6 411 501 369 37.1

Annual evaporation, open tank, 69.44 inches.

Annual wind movement 21/ feet from ground, 76,434 miles
or 8.7 miles per hour average for year. -

Abundant water of excellent quality is found at depths
varying over the county from 100 to 200 feet.

The total area of 1,321,600 acres is roughly estimated based
on adjacent surveys to be classilied as follows: -

Tight sofl 666,650 acres
Sandy soil ... 574,330 acres
Dreaks ...l 66,080 acres
Alluvial 14,540 acres
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Chapter VII

HISTORY
By M. L. Wardell

THE EARLY SOUTHWEST

Texas County is a part of old Beaver County which has long
been known as “No-Man’s-Land.” The history of this area is
the history of great continental land adjustments. The first
established boundary of the region was that of the one hun-
dredth meridian west longitude. In 1819 the United States and
Spain by treaty determined the line of separation to be in part
the Red River, the line one hundred degrees west longitude and
the south bank of the Arkansas River. This allowed Spanish
jurisdiction over what came later to he called Beaver County.
It had been almost three centuries earlier when the Spanish first
came into this territory. 1t was in 1539-1542 that Coronado
was tramping about over the Southwest looking for gold. In
his marches he crossed this Panhandle area of Oklahoma and in
all probability as he traveled in a southwest direction to his base
of supplies in New Mexico he crossed Texas County.

Until 1821 the Spanish colony of Mexico was badly govern-
ed. At that time, 1821, Mexico declared herself independent of
the mother country and began to carry out the policies of a
young nation. One of the policies was that of settling the coun-
try. Mexico continued to use the method that Spain had just
started to put into operation. This colonization scheme was
known as the empresario land system. It was first used in
Texas by Moses Austin in 1821, was thereafter generally em-
ployed to settle large areas of that part of the Republic of Mex-
ico lying north of the Rio Grande.

This land system was sort of a manorial plan. A man, the
empresario, agreed to settle a number of families upon a desig-
nated tract of land—hundreds of thousands of acres—within a
stipulated time. The empresario realized his profit by the gov-
ernment’s granting him a liberal homestead of many hundreds
of acres. Such a system did much to bring settlers into Texas
as well as to encourage men other than Austin to undertake the
promotion of settlement. Practically the whole of Texas was
soon covered by empresario grants. Many of these in the pres-
ent day Texas panhandle section came to nothing because of the
distance from the base of supplies, the impossibility of farming
and the yet unborn cattle industry.
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The land hunger proclivity of the men of the thirties and
forties led to the granting of vast tracts north of the Red River
and west of the one hundredth meridian. The grant made to
Wilson and lixeter included, in part, the north half of what is
now Cimarron County and that of Beale and Royuella’s, in part,
the south half. 'The greater part of what is now Texas County
was included in the Chamber’s grant. Al of what is the pres-
ent day Beaver County was incorporated within the grant made
to Dominguez. .

In 1832 the New Arkansas and 'Texag Land Company en-
tered into a contract with the State of Coahuila and Texas.

Beale and Royuella of this company received permission to col--

onize a part of the vast unsettled domain. This contract called
for the settlement of the south half of Cimarron County. The
company had already, it seems, sent a surveying party to de-
termine the houndaries of the grant. The work of this party
took them into ‘“No-Man’s-I.and” as they surveyed northward
on the one hundred second degree west longitude approximately
the present boundary line between Texas and Cimarron coun-
ties. Hvidently this was the first official survey marking the
boundaries of what in time should become Texas County.

While surveying this region the party found plenty of game
and fruit along the crecks. Jven an Indian fight of serious
consequence was had. The fight, however, occurred, very prob-
ably, in what is now Cimarron County near the present Okla-
homa-Kansas houndary line. Three men were killed and one
slightly wounded before the attacking party was driven off.

The survey made at this time, as well as others, did not
wholly come to nothing. Notes and descriptions of early sur-
veys of this region may be found in the records in Beaver, the
county seat of Beaver County.

NO MAN’S LAND

In 1845 when Texas was admitted to the Union the claims
of boundaries advanced by this state were assumed by the Uni-
ted States. This, with other things, led to the Mexican war and
the acquisition of more territory. By 1850 the demand for.ad-
justment of difliculties arising partially from the newly acquired
territory led to the great compromise—that of 1850. By virtue
of certain provisions Texas was given control of boundaries as
they are today. By this legislation the northern boundary be-
came 36 degrees and 30 minutcs north latitude. By other terms
of the compromise New Mexico extended to the one hundred
third meridian west longitude. In time the formation of Kan-
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sas and Colorado as Territories and later as states left that area
lying south of the thirty-seventh degree north latitude without
laws—either state or national—a narrow strip of land, “No-
Man’s Land.” By some it was supposed to be under the juris-
diction of the Cherokee Nation but a supreme court decision in
1885 determined otherwise.

About 1862 Judge N. C. McFarland, Commissioner of the
General Land Oflice, ordered a survey of this somewhat lost
land. It was surveyed into townships of six miles square and
marked with zinc markers, locally known as “pots.” They are
still to be found in various parts of the county. Slowly prep-
aration was made for a place in which people could live with
some assurance that in time there might be law and order.

At any time between 1880 and 1885 there were many set-
tlers coming into this region. Since no laws were at hand to
protect them, they proceeded to devise their own methods of
regulation. A complete provisional territorial government was
organized with a full quota of officers—executive legislative and
judicial. This was the first local government ever provided for
this area. It was called Cimarron Territory.

Counties were laid out but rivalry of two parties, purely
local, led to disagreements, with one or the other party more or
less in the ascendancy. Nevertheless at one time according to
divisions made in 1889 what is now Texas County was included
in Shade, Springer and Turner counties respectively from east
to west: Springer county lay wholly within the present Texas
County. The provisional government was lost by the opening
of Oklahoma and its later development into Oklahoma Territory.

Great ranches hegan to cover all of this land by 1880. Soon
great herds of cattle were grazing over the entire area. The
valleyvs of Palo Duro creek and the Beaver River (north fork
of the Canadian) afforded excellent pasturage, The winter of
1886G-1887 was a hard one for all cattle owners. Thousands of
cattle died and when spring came there were many men who
never again made a serious effort to collect a great herd. This
was true over the whole plains country.

Copper mining had considerable attention given it as an
industry in the extreme portion of “No-Man’s-Land” but the
distance to railroads made it an experiment rather than a suc-
cess. Agriculture was given attention only as much as was
necessary to carry on the major industry—that of cattle raising.
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SETTLEMENT AND GROWTH

In 1890 by provisions of the Organic Act this “Cimarro_n
Territory” was made into Beaver County. ‘T'he peculiar condi-
tion of non-contiguous land made up Oklahoma ’l‘errito!'y. Beav-
er County was separated from “Old Oklahoma” hy Indlap lands.
Until November 16, 1907, Beaver County comprised this whole
strip of land which is one hundred sixty-eight miles long and a

little more than thirty-four miles wide. The area is 5,738 square -

miles. This county was larger than the State of C’onnectigut
by nine hundred and eighteen square miles and more .than five
times the size of Rhode Island.

The settlement of Beaver County developed slowly during
the first few years of its history. The better land farther east
attracted settlers more than the “semi-arid” country as maps
designated it. The Governor’s report to the Secretary of In-
terior in 1891 showed the population to be 2,982, '1‘.wo years
later it was 2,316 and in 1896, 4,778.¢ There came a time, how-
ever, when settlers began filling up the eastern end of the county
and gradually settlement pushed farther and farther wesﬁwapd.
By 1900 the occupants of the land had entered what is now
Texas County and by 1905 the settlement of the entire county
wasg well under way.

The settlers came from neighboring states and t‘h1e ol,('ler
settled portions of Oklahoma. Many came from the “East’—
Hlinois, Indjana and no small number came from Arkansas and
Kansas. There was somewhat of a tendency for sgttlers from
a particular state to group themselves together and in that way
formed colonies. This, however, was not very commonly found.

Those who came into thig region to take up lam! had to
have their filing papers completed at Wpodwau! _but in order
to avoid delay and a long drive, application fqr filing on home-
steads could be made at Guymon. R. B. Quinn was _the first
United States Court Commissioner with whom application could
be made. His oflice wag a very busy place (lurlng the years of
rapid settlement. 'The land was easily and quielly occupied.
There was but very lit{le elaim Jm'npmg'for the I;gml as a who_le
is about the same quality and clm.ms were practically equal in
value. The distance from the railroad made the greater dif-

ference.

This section was greatly benefited by .the -Chicago, Rock l:q-
land and Pacific Railway. Company’s building into the county_ in
1900. 'This road extlends (Iiagon'ally across the'county entering
at the northeast corner and leaving the county in the southwest
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corner. Fifty-five miles of this road are within Texas County.
It i3 said that from a point near Guymon southwest toward
Dalhart, Texas, the road has one of the longest stretches with-
out the slightest curve of any in the United States. Such a
condition exists because no rough country of consequence ob-
structs the building of an “air-line” road. Much traffic passes
over this road which is the main line extending into the South-
west from Kansas City to El Paso and westward to California.

Along this line townsg began to grow very rapidly. Tyrone
is the first town on the road after leaving Liberal, Kansas,
Southwest of Tyrone is Hooker, named for a man by that name.
It, like Tyrone, is a great wheat market. With a railroad,
Beaver, Meade and Englewood, now being built from Forgan,
Beaver County, to this town, it has a future in being somewhat
a distributing center. Between Hooker and Guymon is the lit-

tle town of Optima. This place has long had a history of some
importance. -

Guymon, the county seat and largest town was named for
E. T. Guymon, a merchant of Kansas who was interested in the
building of a store at that place. It is the principal town of
the county due to its being the county seat and its central loca-
tion. It is the only town in the county that hag paved streets.
In a survey made in 1921 Guymon was rated the highest in the
state in the percentage of home owners.

Goodwell gets its name from a good well of water that once
was one of the few to be found in the whole country. Wells are
drilled quite deep—one hundred to two hundred twenty feet—in
order to find water in suflicient quantities.” The state school,
the Panhandle School of Agriculture, aids very materially in
helping the town into its place among the others of the Panhan-
dle country. ’ .

On the Texas-Oklahoma state line is situated the town Tex-
homa. The interests of this town are somewhat varied. The
Texas country lying to south is a great grazing section. The

* cattle on these Texas plains are frequently carried through the

severe winters by the feed that is shipped here. The Oklahoma
lands around Texhoma are devoted more to farming than to
cattle raising,. -

Early in the county’s history there were numerous railroad
surveys here and there. In some instances every assurance was
given that the road would surely be built. On the strength of
such prospects town sites were laid out. Sometimes a town
would be built and all plans made for the first train which never
came. Such a town that built and waited for a railroad was
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Carthage in the northwest part of the county. For years it ap-
peared that a reason might be found for its continued existence.
At one time a test well for oil was drilled but nothing came from
this enterprise. In time the Atchison, Topeka and Santa Fe
Railway Company constructed a road from Dodge City to the
Oklahoma-Kansas state line at a point not more than seven or
eight miles from Carthage. The terminus of this road for sev-
eral years was BElkhart, Kansas, This town served the inter-
ests of the settlers in the northwest part of the county and
caused the final abandonment of Carthage. This road, the
Santa Fe, has now (1926) extended far into Cimarron County,

having reached Boise City, the county seat, in the summer of -

1925. The road as constructed extends across the northwest
corner of Texas County.

-Alamo, in the north-central part of the county, had an ex-
perience not unlike that of Carthage. It one time was a very
thriving place and a center of community interest but the con-
struction of railroads in the other parts of the county and the
coming of automobiles helped to make it of little importance.

LIFE ON THE CLAIM

Scattered here and theve over the county in its early days
were many little country stores in which postoflices were housed.
Some of these stores were “‘half dugouts” while others were
frame houses which showed that the owner came into the coun-
try with finances suflicient to make his residence the center of
the community. Gradually these country stores began to dis-
appear as roads improved and the automobiles made the miles
shorter. Then, too, in time rural free delivery of mail made
. many of the postoflices useless or eliminated them at once so
there was no reason for the continuance of the store. In many
instances the owners of these stores left the country as soon as
the claims were “proved up.” Sometimes, however, a neighbor
would buy the small stock of goods and continue the store. Sev-
eral causes induced such transactions. With careful buying and
selling a small income could be realized. The joy of having
someone come in to spend an hour was an item of no small con-
sequence during the long winter days when there was but little
to do. Then, too, there was at times the necessity of the post-
office and it could be continued only by some accomodating man.
In that case a store had as well be “kept.”

The early days in Texas County were truly pioneer days.
They did not last as long as in some parts of the United States
in the earlier pioneer times. Conditions would not allow it.
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Many hundreds of “dugouts” and “half dugouts” were to be
found housing families that came to make their- homes in the
new West. Here were the opportunities to have a quarter sec-
tion of land for the asking and the perseverence to stay five
years. Now and then an old man and his wife who had seen
frontier life before would come to take a claim, more often the
settlers were young or middle aged. Many unmarried men and
women came to take advantage of the free lands. Bachelors
and old maids were much in evidence. The former were large-
ly iIll the majority. All these made up the community of early
settlers.

Often when the young farmer and his wife came to the
claim in the spring and made ready to plant the crops there was
but little prospect for much remuneration. It was a very com-
mon occurrence to see the young man hitch his one team to the
covered wagon and drive to the harvest fields of Kansas or east-
ern Oklahoma after the crops had been planted. This was near-
ly the only way by which finances could be prolonged. It was a
hard summer driving to the harvest fields where probably both
the husband and wife worked to collect a few dollars before
coming back for the winter. Upon his return to the claim the
“sod crop” might be nothing or it might have made fodder for
the team.

There was no time for regrets. Provision had to be made
for the coming winter. It was more than likely that the “dug-
out” needed repairs and a stable of some sort had to be built
for the team. Such duties claimed the attention of the home-
steaders during the fall months. :

The problem of securing fuel was serious in many cases.
Coal cost a good deal of money and moreover it was a long drive
to the railroad town for many of the settlers. - There was no
wood to be had—not even for fencing the farms. The resource-
fulness of the American pioneer was never more in evidence
than in this extremity for winters are sometimes severe in Texas
County. Wagon loads of “buffalo chips” were gathered and
burned. Thousands of early settlers warmed themselves by
fires kept alive throughout the winter by this product which is
no poor substitute for coal and wood.

The transition from a grazing country to one of agricul-
ture is sometimes difficult. It generally means the cattle men
who have had the great spaces to themselves retreat with reluc-
tance. They hesitate as long as possible to fence their pastures.
It means great expenditures, a drawing in, while heretofore the
word has been expansion. 1t would have saved the cattlemen
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much time and labor if the farmers had fenced their small crops -

and let all the cattle graze the prairies. This was agitated in
certain sections of ‘the county. The farmer generally felt that

cattle should be carefully herded or placed in pastures. ' This.

idea was the prevalent one and all saw the. necessity of fencing
_as many acres as possible.. = o

It was a task to get posts for fencing the pastures. There
are but few places in the county where there are trees enough
for posts. The farmers in the west end of the county often
drove to the west end of Cimarron County or even into New
Mexico for cedar posts. The cedars are found in the hilly coun-
try and in the foothills of eastern New Mexico. Going into this
western end of the Panhandle for posts served a double pur-
pose. Sometimes a few hundred pounds of coal from the sur-
face mines were brought home to supplement the “buffalo chips.”

In time the homesteader began to collect cattle around him
s0 he might “stay with the country.” Butter and cream could
be sold at almost any of the country stores. The income from
-this source was not large but it was steady and came from no
large investment in the beginning inasmuch as the farmer kept
the increase of the herd instead of selling it. This made it pos-
sible for many to continue living on their claims until better
days should come. Herds of cattle increased in numbers until
many farmers owned from ten to thirty or more. In many cases
by the time the herds had grown to this size a half section or
section conld he grazed. Those who were able bought adjoining
homesteads but if they could not be bought it was not uncom-
mon for the land to be rented even for the paying of the taxes.
In this way a rather large pasturage area could be had.

"These pioneers were no less enterprising when they were
faced with the difliculty of providing churches and schools. As
soon as a few families settled in a neighborhood efforts were
made to secure a school building suitable for their needs. Either
a building was erected, a “half dugout” made or an abandoned

house served as a temporary arrangement. The half dozen or.

more pupils came together to do the best they could under the
circumstances. The selection of teachers was limited for the
salary was a nominal one, however, there were to be found now
and then well qualified teachers who lived on nearby claims and
could be employed. They were generally glad to teach school
for two or three months and thus add a few dollars to their
meager bank account. Very soon after the settlers felt them-
selves established, better conditions were provided. Sometimes
excellent “half dugouts” were the school buildings. Good schools
soon came; also more and better teachers.
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T.he school houses were widely used for church purposes.
T'hg ploneer preacher had a shorter period of really pioneer con-
ditions than some frontier communities yet some of these itiner-
ant preachers experienced the hardships of long drives in bitter
cold weather to preach to these rural communities far from the
towns. The moral tone was always good and the influences of
the church communities was far-reaching.

) There were many events to hreak the monotony of the year
in the first early days. Frequently when the crops were planted
and.cared for the men and boys met at central points and or-
ganized baseball teams. This was a sport that interested all
for t'.hose who could not play could watch. 1n the fall coyote
hunting afforded much sport and pleasure. Hunting was usual-
ly limited to small game. Drives were organized by which
method the rabbits and coyotes were driven for miles to a cen-
tral point. Here the dogs and hunters finished the day. As
in all frontier communities dances were often found giving an
outlet for social activities. No eight piece orchestras were pro-
vided. ISometimes an organ was used but more often a fiddle or
two served to make the music. On certain occasions such as the
Fourth of July or Thanksgiving a community would gather for
dinner at the school house or the church. This afforded a gath-
ering of the rural folk which largely took the place of the log-
rolling or barn-raising in the pioneer days of earlier genera-
tions who lived in the timbered regions.

STATEHOOD AND TEXAS COUNTY

When Oklahoma Territory was ready for statehood Beaver
County was well settled. A very substantial population was to
be found in hoth the towns and country. In dividing the Ter-
ritory into districts necessary for the selection of delegates to
the constitutional convention the west two-thirds of Beaver
County, now Texas and Cimarron counties, was designated as
district number one. T. Q. James, a democrat, of Guymon was
elected to represent this district in the writing of the constitu-
tion for the new State. This constitutional convention met in
Guthrie November 20, 1906 and sat in almost continuous session
until April of the next year.

According to the constitution as it was written Texas
County was defined as follows:

All that part of the former county of Beaver, Territory of Okla-
homa, extending from range line between nineteen (19) and twenty
(20) east of the Cimarron meridian, to the range line between
range nine (9) and ten (10) east of the Cimarron meridian. Guy-
mon is hereby designated as the county seat of Texas County.
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This is virtually identical with the one hundred first and one
hundred second meridians west longitude. There was a “gen-
tleman’s agreement” between Guymon and Goodwell that if
Goodwell would give its support to Guymon for the counly seat
the latter town would support Goodwell in its asking for the dis-
trict agricultural school. This agreement was observed.

The vote of the county on the adoption of the constitution
was decidedly in favor of that document, 2561 to 531. At the
same time the vote was cast on the adoption of the constitution
the prohibition clause was submitted for approval or disapprov-
al. The county favored the prohibition enactment by a count
almost two to one, 1839 for and 1005 against it. The vote on
state oflicers indicated a democratic majority which is generally
maintained to this day.

With the creation of new counties there arose the necessity
of courthouses. 'Texas County had to secure a suitable place in
which the business of the new county could he carried on. There
was provided a long one story frame building which was used
until January, 1911, when it burned. The county records were
then moved into the Summers building where the business of
the county was transacted. In 1913 a new location was secured.
A rather commodious building that had been used at one time
for a hotel was purchased by the county and remodeled for the
courthouse. This building is in use at the present time, but a
new one costing $150,000 is now being constructed.

Some attention has been given the educational interests of
the county, particularly during the earlier days. There is need
of the mention of higher educational interests. "The principal
school of the Panhandle is the Panhandle School of Agriculture,
which was first known as the Panhandle Agricultural Institute.
The school has grown rapidly from a secondary school to one
which is now authorized to offer four years of college work.
The school is equipped to care for more than three hundred fifty
students. A real service is rendered by this institution in pro-
viding not only higher education for the young men and women
of the northwest part of the state but as an agricultural experi-
mental station. Seven hundred twenty acres are devoted to
agricultural purposes and building sites.

When Guymon was having its boom days al.ld showed 'a de-
cided increase in population from year to year it was propqsed
by the Christian church that a college be built there. A piece
of land was contracted for and plans laid for the sale of lots
but the project came to nothing primarily due to the lack of
funds. o

At present the county school system incorporates several
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consolidated schools. The city school systems have grown pro-
portlongtely with the other interests. The youthfulness of the
county in every respect assists in making each enterprise one of
worth. The consolidation of rural schools which has been given
s_uch an impetus in Oklahoma has been given every considera-
tion here with generally good results. :

In 1913 the School Land Commission conducted a sale of
thg school land located in the county. This land which com-
prised thousands of acres that had not been filed upon at the

. time of the passage of the enabling act, was given the state by

t]_le Federal Government to be used for the aid of schools. The
disposal of this land by auction, upon very favorable terms, al-
lowed the farmers to buy and add pasture land to their farms.
Generally this was land which had been passed over by settlers
for the more desirable level tracts. In several ways the county
benefited in that it made the land taxable and the farmers felt
a segltse of ownership which lends support to a growing com-
munity,

Along the larger streams and where there is a large acreage
of rough land are to be found many large ranches. The bottom
land affords excellent pasturage und meadows from which hay
for winter feeding can be cut. One of the largest ranches ex-
tends up Beaver River and Goff Creek from. a point-not far from
Guymon. The so-called “north pasture” is about thirty-five
miles in length and from two to four miles wide. The ‘‘south
pasture” is hardly so large but can carry as many cattle on ac-
count of the well watered Beaver Valley. In the southeast part
of the county are several large ranches in which may be found
thousands of head of cattle. :

The county is crossed by good highways. State highway
number eleven enters the county from the east extending to
Hooker from which place it parallels the railroad ‘to Guymon,
IFrom that town it extends northward about four miles and
then westward into Cimarron County. The Dallas-Canadian-
Denver highway passes through the county in a generally north-
west direction. Both these highways, being kept in excellent
condition, are used extensively by motorists on their way to and
from the Colorado and New Mexico summer camps.

At a very early date the county’s first newspaper was the
“Hardesty Herald.” When Guymon began to build into a town
of considerable importance this paper was moved from Hardes-
ty and published under the name, “Guymon Herald.” Generally
there have been two papers in Guymon. At the present time
they are the “Guymon Tribune” and ‘“Ihe Panhandle Herald.”
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Tyrone and Hooker each have a newspaper. Tyrone pub-
lishes the “Tyrone Observer” and Hooker supports the “Hooker
Advance,” “The Texhoma Times,” published at Texhoma serves
the interests of both the south side of Texas County and the
Texas country joining the county.

There are ten banks in the county. Two of these are state
banks located in Optima and Goodwell. The others are nation-
al banks, two in each of the towns, Tyrone, Hooker, Guymon,
and Texhoma. The county’s wealth is founded upon cattle rais-
ing and agriculture.

There are in Texas County two things of remarkable im-
portance. One fact is that in 1920 the county was the banner
wheat county of the United States. The average yield that year
was twenty-two and one-half bushels to the acre. Moreover in
past years the grade of the wheat has been such that it has won
first place in the International Wheat Exposition, the second
point of interest is concerned with the county’s part in the
Great War. Among those entering the army there were fewer
rejections on account of physical defects than in any other
county of the state. The hardy pioneer citizenship reflects the
frontier characteristics such as have been found in all American
frontiers,

Today Texas County has its established principles of prog-
ress. The development of oil is at this time causing consider-
able interest in the county. The major oil companies of the
Southwest are engaged in drilling wells in several parts of the
county. Thousands of acres are now leased for drilling. Gas
wells are already producing in paying quantities. The oil in-
dustry is creating a new interest in the county.
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