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PREFATORY NOTE,
By Wm. B. Phillips, Director.

During the last two or three years, this Bureau has examined
a large number of samples, from different parts of the State,
for potash. Excluding the isolated and commercially valueless
deposits of nitrate of potash, described in a paper entitled
‘“‘Investigation of Sources of Potash in Texas,”’ published in
Bulletin No. 98 of the American Institute of Mining Engi-
neers, February, 1915, the present Bulletin and Bulletin No. 365
on The Deep Boring at Spur, of the Bureau, contain practically
all of the definite information we now have concerning the exist-
ence of possibly workable beds of potash salts in Texas. The
studies of the deep explorations here presented were made by
Dr.J. A. Udden, geologist of the Burcau. The chemical analyses
were made by Mr, J. E. Stullken, chemist of the Burean. The
commercial importance of the matter is well illustrated by the
fact that during the five years ending with 1913, we imported
into this country nearly $50,000,000 worth of potash salts from
Germany, the sole source of supply. Taking one year with
another, the annual value of our imports of potash salts is close
to $10,000,000.

These importations have practically ceased and it is wholly
uncertain when they can be renewed. The European war has
completely unsettled this business.

Much before the beginning of this war, the TUnited States
Department of Agriculture and the United States Geological
Survey had conducted extensive investigations, chiefly in
Nevada, California, ete., with the hope of finding domestic
sources of potash salts. Near the center of Carson Sink. Ne-
vada, the United States Geological Survey sank a well to the
depth of 985 feet, in the search for these salts.

It is not the purpose of this Introduetion to review the mat-
ter of the search for potash salts in the United States during
the last few years, but it is thought that some ecomparative fig-
ures might be given with reference to the discoveries elsewhere
than in Texas.

Natural brines from Death Valley, California, have shown
a maximum amount of potash (XK,0) of 3.43 per cent. in the
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total salts, which comprised about 28 per cent. of the original
sample. This amount was found in the ground water in the
salt erust at the ‘‘sink.”’

In brines from the Saline Valley, California, the maximmn
amount of potash found was 1.56 per cent. In wells bored at
C'olumbus Marsh, Nevada, the maximum amount of potash
found was 25.18 per cent., expressed as percentage of the
soluble portion of the sample, which was 6.30 per cent. of the
original sample. This sample came from a depth of 27 feet.
The horings at this place reached a maximum depth of 50 feet
and the amount of potash found varied from 0.41 to 25.18 per
cent. In saline vesidues from the drainage basin of Railroad
Valley, Nevada, the amount of potash found, expressed as per-
centage of the soluble portion, varied from 0.89 to 12.19, the
soluble portion in the first case being 25.24, and in the latter
cise. 59.20 per cent. of the original sample.

A sample of mud taken four feet below the surface of Jesse
Lalke, in western Nebraska. gave 28.92 per cent, of potash,
expressed as percentage of the soluble portion, which was 4.63
per cent, of the original sample.

The highest percentage of potash in brines that has heen
noted in the preparation of this Introduetion was 35.83, from
i pond on the Star ranch, western Nebraska. TIn this ease, how-
ever. the dissolved salts ecomprised only 3.21 per cent. of the
original sample.

These references arve from DBulletin No. 540, Part I, United
States Geological Survey, 1914.

Searles Lalke. in southeastern California, which appears to
be an exceptionally favorable locality for potash salts, is de-
seribed in Bnlletin No. 580-I,, of the United States Gieological
Survey, 1914,

There arve two especially important features in the discovery
ot potash salts in Texas, which this Bulletin announces. The
first of these is the discovery of potash-bearing ‘‘salt”’ in depth
and the other is the extent of the area in which this ‘“‘salt”
ocenrs.  The potash-bearing material is not a brine, but a solid.
One of the wells is in Potter County, 23 miles northwest of
Amarillo: the other one is in Randall County, 16 miles south
and west of Amarillo. The distance hetween these two wells
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is abont 30 miles in a southeast direction, the well in Randall
County being about 18 miles farther east than the Potter
Connty well.

In the Potter County well, the highest amount of potash
found, expressed as percentage of the soluble portion, was
9.23, from a depth of 875-925 feet. The soluble portion in this
cuse was 87.24 per cent. of the original sample.

In the Randall County well the highest amount of potash
found, expressed as percentage of the soluble portion, was
10.50, from a depth of 1700 feet. The soluble portion in this
case was 21.72 per cent, of the original sample.

In eoncluding his observations, Dr. Udden says: ‘‘...the
territory which appears from our present knowledge to give
most promise is along the supposed axis of the basin, southward
and a little westward from Boden, the Miller well and Adrian.
From the sections already made, it is evident that tests should
extend to the greatest depth at which it may be considered
profitable to work, say, 2000 feet. The ‘red salt’ horizon in
the Miller and the Boden horings will lie, it is believed, over
most of the territory indicated, between 2000 and 2400 feet
above sea-level, or from 800 to 1700 feet below the surface.”’
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Potash in the Teras Pormian

INTRODUCTORY,

Tn an ecarlier publication® an aceount was given of the dis-
covery of potash in a brine from the deep well at Spur, at the
depth of about 2200 feet. The quantity amounted to 5.4 per
vent. of potassium chloride in the total soluble solids, in one
sample.  After the publication of this report, the Burcan of
Economic Geology and Technology of the University ot Texas:
reecived samples ol drillings from sceveral other explorations
in the western part of the state. Some of these drillings con-
tained fragments of rock salt. Several samples of this rock
salt have heen analyzed and found to contain considerable
imantities of potash. In fiwo cases, it is believed that a potash
mineral, such as carnallite, has been found. This is a bright
salmon red substance containing about 14 per cent. of potas-
sium chlovide. 1t came. in one case, Irom a depth of about 900
feet below the surface, in a sample representing a fifty-foot
hed of roek salt. This salt overlies three other salt beds, meas-
uring jointly several hundred feet in thickness. In the other
vase, it was found in some rock salt coming from a depth
somewhere between 1500 and 1700 feet. It is believed that
this ocenrrence of potash in the form of a native mineral in
issociation with salt deposits in the Permian redbeds at a
moderate depth, warrants further explorations. In order that
stich explorations may be made as intelligently as possible, I
wish to review some information which has been collected
during the last three years and has a bearing on the geology
of the Panhandle and the adjacent country, with speecial refer-

enee to the possible occurence of workable potash deposits in
these heds.

Data From Borings.

The data secured consist of drill records and in some cases
the determinations of contents of samples of cuttings from
cighteen borings in the area of the Permian redbeds. The loca-
tions of these horings ave shown it Fieure 1. Ten of these hor-
ings extend in a belt from a little sonth of east, to north of
west, aeross the north part of the Plains, following the drain-

*The Deep Boring at Spur, by J. A. Udden, Bull. of Univ, of Texas,
No. 363,
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age of Red River. The formations explored in these borings
are shown in Figure 1. The other borings are located in a belt
which is pevipheral to the south end of the Iilano Estacado,
from Dickens county on the north, then south, sonthwest, and
west, to Reeves county, west of the Pecos. The formations in
these borings are shown in Figure 20 The data from which
these sceetions were made ave presented below,

Lesbia, New Mexico, Boring.

At Leshia, New Mexico, a boring has recently heen made for
vil, 1414 fect deep, on land belonging to Mr. J. W. Lowing.
Mr. Lowing furnishes the information that the first 1200 feet
were in rock (probably mostly shale and sandstone).  Below
this depth, there was a bed of 100 feet of salt, followed by
more rock, which was sufficiently indurated to be taken out
in cores three feet long, Information from another sourve was
to the effeet that some salt had bheen penetrated at about 700
feet below the surface. This boring is on the east side of
Arroyvo Plaza, in the Triassic.  Elevation ol enrb, estimated
3950 feet above sea level.

The Glenrio Well.

Driller's Log.

Log of Rock Island Lincs, deep well No. 2, at Glenvio, Deal Smith
County. FEstimated elevation of curb, 3812 feet above sea level.

Depth in feet
below surface.

From To
Rod samdss it vai S sy ion P e s e 1 8
Ted:sanl AN ClAY .. « iir. iive ras Ea e se Sy S 32
Red shale. . ... i et i ine e cnannannnns 32 52
Hard red and blue shale, alte mating layers. ........ n2 ne
Red SHAYE .« avvw sivs iwivs e asms et b e S a6 120
Blue shale, mixed with sand..................... 120 142
Red shale, mixed with sand.......... ... .. ... ... 142 165
Gray BADASLONE . . vt o v i e vevias oim s n il v v 165 230
Water-bearing gray sandstone, ......... ... 0, 230 255
Blue shale ......cc000 o R ST alialaE 2565 262
Gray sandstone ..... 0000000 AR SR RN 262 280
Porous water-bearing gra}' sandstone. ............ 280 308
BIOg, SRALE . vicaioinems i /e el sionene s seiveeeise 4 308 315
Porous water-bearing gra.y sandstone .............. 315 324
BLUE BN o ovie mmonwmvnm msnct, oims n peen &) &.5,18 & o W88 @) 4000y 325 334
Water-bearing gravel bed; “Tertiary gravels”. ... ... 354 366
Pe BHEIA ciioon b s e s ia e ) pemisre e Steee e tsatial s 366 376

Red clay and sund-streaked red clay. ... ... .. ... 376 4166



.“H{‘i.."fi ?‘H ”U 'Jf.l'.f'f'.\' .f”. J'J':ir'..'l-.-' i

Bliie SBALE consaomim i e o ey e S & st T e e 466 476
Concretionary red clay with white calcareous concre-

CIONE & o i ih il Vs Sk R R SR b 476 H15
Blue shale and limestone. .. ..... oo vvvennnnn R HES
Brown sandstole ........ceeenannsatsornasonens ndl ki

Sand-streaked red clay with layer of brown shale at
top and thin streak of soft brown sandstone at 585

TODT o coia v e e S e e R SRR 561 625
Brown Sundutone cuusaisiiesan iR s eemsas e G245 652
Red clay .vvvivnes R R T N T 652 657
Brown sandstone .......... o e W M s e Bt 657 660
“Carboniferous’ limestone ........oovvvivnnnnn. 660 667
Sand-streaked brown clay.....covvviiniiiinnn s 66T 675
“Carboniferous’” timesione . ...... o0, 675 700
Brown gandstone .. ,eeeissvesrsavaivessseieiae 700 TH
Red shale ......000uu el e e e R B8R 702 T2
Hard white rock; "feldspar" ..................... 720 722
Red shile . ...... e By R B D e 722 T42
Hard white rock; "feldspar". e I i T44
VSRR oo smummmse e i, 8GR S S R L M T46 TH
Hard white rock; “feldspar”.......cvvviiviinnnnenn TS TH4
820 B R I PR e L PV e e R G B e 796 son

Note.

Fresh water ............... 230 to 255 in gray sandstone
Fresh water ............... 280 to 3081 in gray sandstone
Fresh water ............... 315 to 324 in gray sandstone
Fresh water .. ..ovvvvninins 334 to 366 in “Tertiary gravels"
Small amount of salt water.................... G845 feet

Water, 1688 Baly = vaun iveasraves win riaevbasis 700 to 702 feet

Samples,

Description of samples of cuttings from the Glenrio Well No. 2,
made by the C, I, 1. & P. Ry, Co. at Clenriv, Deaf Smith County. Sub-
mitted by Mr. Carl Scholz, Chicago, Ill.

Depth in feel
below surface,

From To

Red surfate sand.veaismsen sevasim e s e 1 8
Yellowish red marl and soprme grav to vellowish red
limestone, like ‘*‘tepetate,’” and fine sand, mostly

from 3% to 1-16 mm. in “iameter. ... .., .., ... .. 8 32
Bright red marly clay, containing some quartz sand,

in which mica was noted. ..................... 32 H2
Purplish, grayish red, marly clay, containing some

BATIEL & coonrsvurenmdnanansnvse, o eka mm e o e Lo v R T b2 hi

Light red marly clay, containing a few fragments of
light blue clay, some fragments of calcareous con-
crations, and some Sand. . .iviiiissc e i e 56 120

A gray sandstone. Some of the larger grains are well
rounded. Mica conspicuous. Much clear quartz.

Some dark quartz. Some fragments are from a red
sandstone in which the sand is held together by a
calcareous cement .......cce000ccna-n . 120 142

‘trown sandy marly clay containing included blotrhoq
of greenish gray marl of similar composition. Frug-
ments of caleareous concretions. Mica present. ... 142 165
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Gray sand, mostly with grains from %4 to %4 mm. in
diameter. Mica present. Some crystalline calcite
noted. Sand mostly angular. Rock has a calcare-
ONB: TAITIE .o s v by e

White sandstone, soft, micaceous, slightly cemented
with caleareous material. Grains mostly angular,
measuring mainly from 3§ to % mm. in diameter. .

A mixture of gray sand, silt, and clayey marl, con-
taining some pebbles. Mica conspicuous. Some
fragments of gray sandstone have a calecareous ce-
ment, A small part of red marl present.........

Gray sandstone with a calcareous matrix. Mica and
pyrite present. Some of the quartz is pink in color.
Size of sand mostly from % to 1 mm. in diameter.

A few small pebbles noted. ....................
Micaceous gray sand and gravel. The mechanical
composition of the sand is about as below:
Diam. of grains in mum. P’ercentages.
VG st P R e RS & 20
/.
1e-1 L N R R e ¢ 60
B A e Bk BT 1 Ewiln W BT T8 B8 e BB e B 15
B-1-10 . ivriniincne ey h

Sand grains are not well rounded, are slightly rough,
as from etehing. Quartz is mostly transparent and
white, also green, pink and yellow grains. Mica
conspicuous. Gravel is rounded and consists most-
ly of vein quartz and chert....................

Greenish gray and red micaceous silt containing some
sand, small pebbles, and fragments of a calcareous
sandstone . ........ R R T TR e R

White and gray sandstone, cemented with calcareous
material, micacecous. and containing fine gravel.
Most sand from %% to 2 mm. in diameter. Not well
POURERd ¢ sl e B e e e e e e

Giray marly silt, slightly micaceous, and containing
SOTNE BANA .eesecrsssavannsnsansssassassnnns

Sandy gravel. Coarsest pebble noted measured 1 inch.
Material represented: white, black, yellow, chert;
clear, white, and red vein guartz, Mien noted in
sand . ..... e TR e A R B R e

Greenish marly clay mixed with sand and pebbles, and
containing fragments of a sandy limestone. Some
quartz grains are very clear, some yellow, all are
angular. Pebbles of white, blue, yellow and red
chert. Mica and pyrite present.................

Brownish red and highly ferruginous sticky marly
clay of fine texture, containing some sand and
some fragments of red caleareous concretions and
of concretions of limonite. ......cvvevvnceivnns

Red marly elay of fine texture. Mica sparse. Frag-
ments of red and white concretionary calcareous
material noted. Small Iumps of greenish gray clay
PTEEOIIEL o oo o8 e FTEs 0 A (e o S W

A gray sandstone cemented with lime. Grains mostly
from 1-16 to 4 mm. in diameter. Mica present. .

262

280

308

315

324

334

366

376

515

262

280

308

315

324

466
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A mixture of brown and gray marly and clayey silt

and sand. There are fragments of a light gray ecal-

careous sandstone. Mica noted. .............. .. 04l h61
Reddish sand, mostly from 14 to 14 mm. in diametel.

Sparsely micaceous. A small part of sample is red

o M L B P e 561 625
Reddish sand, mostly from % to 1 mm. in diameter.

Some of the larger grains are well rounded. Very

little mica present. Slight guantities of clay and

calcareous material present........... ... 00, 625 652
Red marly clay. Mica not noted................. 652 657
A stony caleareous mud rock, dark brown and green-

ish gray, with some sand. Some poorly developed

small quartz crystals noted. No mica seen....... 657 660
Cream-colored dolomite of very fine texture. In thin

section it is seen to have minute angular porosities.

Some of these have quadrangular shapes, indicat-

ing that they may be due to anhydrite crystals.... 660 667
Dolomite, eream-colored, fine-grained, finely porous. 675 700
AXNYALIES: o crvmsimimmm s s indin S e s e e g 720 722
ADHRATIES v R R T e R 742 746
ANRYATILS o o s s S R e e g 795 796

Bright red silty clay, hardly ail all calcareous and
containing no mica and very little sand. Some
fragments of pure anhydrite present. The rock has

greenish circular blotches several mm, in diameter. 796 800
Red sand, not micaceous. No label...................
Granular white anhydrite. No label....... e

Red sand, slightly clayey. No mica noted. Nu lahel

Note.

The upper few hundred feet are in the Triassic red beds and
sands. DBelow this are the Permian redbeds. The dolomite from
660 to T00 feet is probably the Alibales lentil. ‘“Feldspar,” used in
the driller’s record, is a misnomer for anhydrite.

The Adrian Oil & CGas Company Boring.

The Adrian Oil & Gas Company, of Adrian, a station on
the Pecos Valley & North Texas Railway, began a deep boring
at Adrian in 1909. This boring was abandoned in 1911 at the
depth of 2825 feet. Mr. C. A. Hale. now residing in Vega, was
the countractor of the boring. .\ standard rig was used. It
was cased down to 337 feet with a 16-inch casing, with a 1214-
inch easine down to 490 feet, with an 814-inch easing to 1530
feet. and with a 6%-inch casing to 2320 feet. The boring is
located on the northwest edge of a flat depression in the land
known as Roek Lake, near the center of Section 42, Block K11,
in Oldham county, abont two miles sonthwest of Adrian. Ele-
vation of eurh, estimated, 4050 feet ahove sea level.
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Mr. C. A, Hale gives (1915) a memory record of the strata
penetrated in this well.  This is as below:

Depth in feet
below surface.

From To
“Red banks’. .. .c.oeewsmees e 0 b b
DPArK shBLG o s s smme e e v e s S A e 295 [

Soft honeycombed rock, looking somewhat like sand-
stone, and containing soft water, forming ‘‘soap

B o S R R e R e e R 600 6410
Orange-colored mud. ... .o iiimenennnnannnns G410 690
Gypsum and salt .. ...ttt e e e 690 T30
Gypsum and salt, changing from one to the other

every three to ten feet, or so. ........... ..o, 750 1185
Salt WIthoUt DFeRK. .o awvi e v s waiaen sivm s ias s 1185 1370
Salt an@d SYDEBUM .o veoasniias e shebemmrasie i e abiesiie 1370 1517
Sund like brown gas sand, no £a8.. ... .0 i nrnnnn 1517 1547
Salu-with: SvDSEmL s e S R e 1547 2200
Dark rock (probably dnhydnte} .................. 2200 2240
Y o U i 2240 2440
Shale, red, dark and gray, dnd redmuad............ 2440 287H

Note.

The sund containing soft water at 600 feet is evidently Triassic,
and the gypsum and salt at 690 is no doubt the uppermost of the
Permian redbeds, which seem to continue to the bottom of this
horing.

The Adrian Townsite Company Well.

After water had been found in the Adrvian well No. 1 at 600
feet, a well was drilled on high ground about one-half mile
sontheast of Adrian. Water was obtained at depths of from
678 to 7H0 feet in a ‘‘honeycombed’ gray sand. There was a
layer of limestone eight feet thick, befween the depths 614 and
622 feet. The remainder of the ground penetrated is deseribed
by the contractor, Mr. C. A. Ilale, as red mud. A sample of
mud from the dump of this well eonsisted of yellow, red and
eray sandy silt and clay, in which seales of mica were noted.
This boring evidently did not penetrate all the Triassie. The
elevation of the curb of this well is estimated to be 4140 feet
above sea level. Some cuttimes of salt, anhydrite and elay were
examined frow this boring.

The Boden Boring.
Dritler's Log.
l.og of boring at Boden (also known as Field), Potter (‘ounty.

Drilled by Layne & DBowler Company, contractors, for the Amarillo
PPetroleum & Gas Company. The boring is located in the northeast
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quarter of Section 4, Block 21V, East Tine & Red River Railroad.
Drilling begun June 10, 1914, was finished Sept. 23, 1914, Eleva-
tion: mear 3250 feet above sea-level. TPipe was set as follows:
24-inch at 20 feet; 12-inch at 690 feet; 8-inch at 1458 feet; 6-inch
at 1700 feet, ‘“‘Pulled all pipe, except separated the 12-inch pipe at
70 feet from surface; balance of 12-inch pipe was left in well.”

Depth in feet
below surface.

From To
1 e S i s ISR PR SRR TR 0 12
White clay. . ... i e e 12 22
White sand mixed with charcoal. ... .........c...u. 22 32
BIUE CINN: o0 omire = wogimvms o ia) wmey s e aas e s, S 32 46
White sand mixed with charcoal, light flow of fresh
WO 0 oo i e B PR S S R s, R R 16 a0
Rl Sl conicavmesi oy sig SR e sae s s ] N3
Gray Mock: Cn e G R R e e e S e s 94 105
LT o &1 B e e s o R 1 | 7 115
B 1 L oD 115 125
T . 125 165
Red sand with white shelly, rock. ... v v v e v e, 165 190
Bed TIY oo v weinamasiase Reee e D e 190 125
Red water sand (salt water), heavy flow, rose about
TN R s e i R S A T e R B S A2n 240
ROl Blay & 5o s G i, fat e nt s o et mene s 340 360
Red water sand (salt Water) .. ... ..o v eunen ... 350 200
WIHILE POCK ot e e i e e e 3490 400
HOd BETE e cmumsrssmn po usisms e ok s s, & 400 465
Rod BAN oo smpmaeomimemets S S oot & 465 HR5
Red el8Y" con cnmmmansin 096 Sk et G b | a65 615
Blue elayi.an g speeiiim gt Faieisiayanems . 615 633
Red shelly rock and salt.......... oo, 633 640
| e 640 645
R 645 650
L e 650 665
Hard Whller ol . oo smmmses s e s e s e ¢ () 605
BIOe IV e eamevmeis R e SRR R G95 GU8
DEPE YOG im0 s s ws sve ) e Gt 698 701
DAL oo i s R TR R SRR G A e e T | 710
Eard wWhite: pord s G aaioivia s 25 s soni s 5o s T10 720
TR PR, S A T S T20 T30
L35 Tw s A 4 oV s 730 T45
Hard gray rock....... AN AT W T R A G el 745 65
HATH NI TOCR vcnmnm drivs eowie s i S0 s e & THS 70
YLATHLEYUY POCK s srsslmsissaie wild weim e s armme wea s 770 TTH
SR e reusniEs TR S AR R ST R R 775 T8RS
Hiard  Whitesrotk: wuarem s e & s o e e, o 785 795
YeNOWw TOCKG ici i niniins anh Bodeiin i st s 795 800
(1] [ R o Sy /S 800 810
Hard gray rocK. . oo it i e et i s 810 850
Hard: Drown ' elay. ... svomsvvmn i ne i W e 850 855
Havd white roek. .. vow o o T e . 855 L8375
Ball. sioa oss s Vi Gers i e S e B e e 875 925
Rlne I8y v cerriecis SGIEasrs T 0% DA SRS M 925 930
BRAL. oomrmmon, seominy miim Aol T b e B 08 b R 0 i e lare N aTa G0 930 950
FLATA PV ORI 0wy i v Siwrs i §ie (8060 WA Wiy S 950 9545

BINe 30Ck.: sesamsihinad S i e it Ve 955 975
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Hard White ToeK. .\ ve s e momesme s s nninn s s ne 975
DAIE: 5o s o om0 R i e S ) e TR R W 10056
BIUe, TOOK . iomswis shsiaismesisio sin s e A R e 1230
BRIE: i onsanr srsmmenisnie b e e s e e ... 1290
Blue: POCI.: i i i i i aasie sie S ae s e a e i 1460
Blue shale........ e R R e B e e 1475
Red sandy clay........... A T R e 1485
Red sand rock......... oSt S e e et i S 1680
BATHDTOWDETOCK v oiinrpn mirsi s st i (o o wn o 1690
Red sandy clay, with occasmnally thin strata of salt..1720
Bubbles of gas noted........o0vueeuennns T 1900

(Signed) T. H. LITTLE,

1005
1230
1290
1460
1475
1485
1680
1690
1720
2010
2000

Superintendent, Layne & Bowler Company.

Samples,

Description of Cuttings from the Deep Boring at Boden, Potter

Depth in feet
below surface.

County.
From
Brownish yellow sandy adobe.............oivuun 0
Gray siliceous clay of fine texture. Does not effer-
yeEee M Acld .. .o amup e e s Sie 12

Gray fine sand and some brownish red sandy shale.
With this is a considerable quantity of lignitic

wood, like that found in the Triassic beds........ 22
Gray clay, giving no reaction to acid. It contains fine
silfecous SANA. oot i e v alee vaae 32

Gray sand, graios mostly from 1 16 to %% mm. in
dlameter of clear quartz, the larger sizes well
rounded. Some red cherty fragments. Much lig-
nite, showing woody structure................. 46

Red fine silt, slightly calcarecous, containing red sand
with grains mostly less than 14 mm. in diameter.., 50

Gray dolomite of very fine texture, with a few frag-
ments of white and pink gypsum. One fragment of
sandy and gypsiferous dolomite had many small

pale green grains, seen in thin section. ... ....... 94
White gypsum, coarsely crystalline, and some red

sandy clay ....c.000.0 R AR SR T RS b i 105
Gypsum, white and pink ineolor.................. 115
Red clay, somewhat open in texture. ........... ... 125

Brownish red silty clay and gypsum. The red silt has
light greenish specks or blotches. Clusters of cubie
DYTIEE BOEOH .vvniminy s mmm monmmm e v sgrm e e 165

Sandy dark red silt. Minute flakes of mica noted... 190

Red sand, with graing mostly from 1-16 to 14 mm. in

drameteu ......... o DA e S L P o 325
Red sandy and clayey snlt with some gypsum..... .. 340
Red sand of fine texture...............+.. v s 350
White gypsum and some gra.y dolomite. Pyrite pres-

ent and some salt. Potash, strong trace......... 390
Red sand, moderately fine in texture. Coarser grains

POUTIAEE. . o 5wt 8w 8 5t o o i b mrims B v b b B i m it 400
Red sand, containing some silt................... 465

Light red silt showing some greenish gray blotches.. H65

To
12

22

32
46

95

105

115
125
165

190
325

340
350
390

400
465

565
615
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Mostly gray dolomite of fine texture. The crystals are
clear cut in outline and quite uniform in size. The
sample contains some red silt, some white anhydrite

and a few flakes of selenite. Potash, trace....... 615
A mixture of gray dolomite of fine texture, white

anhydrite, red argillaceous sandy rock and gypsum.

Potash; Ara0e e inme dan sdn sieid st S sle s e 633
Salt in original crystalline fragments, and red sand

and silt. Some gypsum and anhydrite. Potash,

BEECE o s o7 a8 T, s i 640
Red sand with some fragments of green shale of very

fine texture ...... LS. St S o A 645
Rock salt, red sand and some lumps of dark red shale.

POtABN, B0 . cnivivin s o asis e ainidis srhle w8 8 aiame &aie & 650
Pure white AnhYARIte. o mm i sisew E e s 665
Gray, marly shale or clay. Heated in a closed tube,

it gives very strong fumes of sulphur and a deposit

of sulphur on the inside of the tube. The material

containg no pyrite. With low heat in an open casse-

role, pungent sulphur fumes are given oidf. It is

believed the sample contains some free sulphur

very finely divided. B e e e R 0 695
Dark brownish red, sandy and sﬂty ClaY ivows i 698
Much salt and some red sandy silt. There are some

chips of a silty gray shale, which is slightly micace-

ous. Gypsum noted. Potash, trace............. 701
White and gray anhydrite of compact texture. Sonie

o SItY MALETIAL. o o coviimrvmmmim i e sa s, eneis 710
Mostly pieces of clear salt. Potash LrACE, s iein 720
Salt, with some red silt and some blne silt. The sam-

ple contains several fragments of a red rock com-

posed of a mixture of salt and silt. Potash, trace.. 730
White anhydrite of moderately fine texture......... T45
White anhydrite. .. ...t ineannn, 765
Grayish white anhydrite with some brownish gray

BIHE - oo sommenvimmesesaio sio nisse e srase S SR8 s sesii 770
White anhydrite, with a few fragmenis of red silt.

POtasgh; IPR00 G simrnmiens, o ne i i e N TTH
White: anh¥Arite: s Gy vnrednmel e st o ain.e T85
Yellowish white anhydrite. .. ... ...t ieiimvnnnn 790
White and yellowish anhydrite of moderately coarse

texture, Potash, trace. ... ... .. i i ]300
Gray anhydvite, mostly of compaet texture, ,........ S10
Brownish red silt and white and variegated anhy-

drite, with scattered fragments of dolomite...... 840
Bright white anhydrite. . ... ... it 845

Clear salt, with a few fragments of salmon-colored
salt. The salmon-colored sult was picked out and
analyzed and found to contain approximately 9.23
per cent. potash (IK.Q), eyguivalent to 14.81 per
cent. potassinm chloride. These fragments may be a
mixture of potash-bearing minerals, with some com-
mon salt. The colorless salt contains 0.66 per cent.
potash (K.O). Another sample of drillings from
this depth, received later, consisted of chocolate-
colored clay, in which were seen surfaces covered
with guartz crystals, in an incrusted plate; anhy-
drite containing small bodies of salt, roek salt with
clouds of red silt, and a matrix of gray anhydrite,

633

695

698
701

710
720

-1
o
=

~1=1-1
-1
o,

-1
=1
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showing moulds of cubie erystals of salt a half-inch
in diameter, In  ne ¢l these maoaslds a salt-crystal

remained undissolved . ... ciseiiies sen s e 875
Mostly gray anhydrvite, with some fragments of gray

and red silt. Potash, trace,....... ..., 925
Salt in fairly clear fragments. Potash, trace. ....... a0
Grav anhVIATIED L ooin v vimim i wimsmae ¥ s s wiemisrsisye aan

Dark, soft shaly rock giving strong fumes of sulphur
when heated.  With this is some anhydrite. No

pyrite noted. Potash, trace. . ........ ... ... 9560
White, compaect anhydrite, with some fragments of

Yedland gratr Bl coiieaaes cesseraeiihe g NTo
Punre. 8alt: Traoce: of potasha srieniedus ims s 1005

Mostly gray, slightly impure anhydrite. In thin sece-
tion one fragment shows the dark impurities dis-
tributed in a watrix, which incloses kenels of elear
anhydrite of long straight erystals forming a net-
work. One fragment showed thin laminae....... 1250

Halite, anhydrite, red clay and silt and greenish-gray
shale. The salt adheres to anhydrite in one piece,
and to red silt in another lump. One picce of anhy-
drite has empty moulds of cubic form, evidently left
by dissolved halite. Some of the red silt has blue
blotehes.  When washed it is seen to contain small
crystals of quartz. The anhydrite is fine in texture
and gray in color. The greenish shale yields strong
fumes of sulphur. Potash, trace............... 1280

Gray anhydrite of fine compact texture. The gray
color is apparently dne to slight argillaceons im-
purity, which is present in streaks and blotehes in
BOIVE TEREIIOMS vy comir omimm s inimss s i e wiw soain e o 1460

Gray, earthy, porous anhydrite of fine and uniform
texture, It containsg a small ingredient of silt and
sand, and in this a few crystals of quartz were
ORGSO e e SR B S s e e 1475

Red sandy silt mingled with some anhydrite and con-
taining a few clear pieces of halite. Oectahedral
pyrite noted, The sand contains small clear crystals
of quartz. DMost of the anhydrite is whiie and
granular. Some is pinkish or gray and compact,
some has a flaky character, and the flakes are com-
posed of acienlar cryst'l}s promisc-,uously oriented.
Potusll; TPHEE: o iii aivis wie e sl siom wim v w o 14K85

Red sand and silt \\lth gramq mosily from 1-16 (o
W omm. in diameter. In the coavsest sand, erystal of

quaity Were Moted. co o e v msvre s wum ey e 1680
Pure salt, mingled with some red silt. Trace of
potash - oiconsanesmieiree sl RN T AR 1690

Red silt, sand, and salt. The salt is in clear bodies
in the sand. The red silty sand contains mica and
also many small erystals of quartz. DPotash, 0.14
PO eBR L shmm i e i SN SRR AR Ak A 1720

One sample contains a lump of gray, very fine-grained
anhydrite with an irregu'ar 0.2-inch thick plate of
red silt.  One side of this lump shows cubic cavities,
apparently places once occupied by salt crystals,
0.1 to 0.2 inch in diameter. The rest of this sam-
ple is lumps of red silt with irregular plates from
N1 to 0.3 inch in thickness, of pure halite,

9L5

930
H50
955

12490

1460

1485

2010
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« Quartz crystals with two opposite pyramids and
other more irregular quartz crystals occur among
the larger sand grains. Marked: ‘“All salt found
in this formation”..... R AT R G N Depth not stated

Note.

This boring passes through some Cenozoic land drift, then Triassic
material down to fifty feet or more below the surface. From nine-
ty-five feet down to the bottom of the boring the formations pene-
trated belong to the Permian redbeds.

The Miller Ranch Boring.
Driller's Lo,

Log of Miller Boring No. 1, Randall County. Dug by Will A.
Miller & Sons, 18 miles 8. W. from Amarillo, in bed of I’alo
Duro Canyvon. Work stopped March 1, 1914, Location: 7 miles
from Canyon City. Sec. 24, Block A, Tyler Tap R. R. Co., Randall
County, Iinished Feb., 1914, TLocated on the bank of Palo Duro
ereek. Rlevation: near 3680 feet above sea-level.

Depth in feet
below surface,

From To
To oIl aces s EanGumeviadeh (ke iisLnes w R 0 7
Red elay.. i ciieviinees oaa - S A =N 7 40
Water and sand. ... ...ttt e e 40 5h
Ned shale............. wSTEIE GEEE KIBLenE . sl A 55 H
BUUE BEALG i ooimziocesi suesie i oiece ) #ilasii e e 85 125
Red and blue shale. . ..........00uuv.. e 125 220
Water sand.......... ST e R R R S 2 e 320 360
Red sghale.  :.eeaws el st R RS s (0! 370
WWater AN i cii i s e e e e e e s 01D 435
Red shale............... T P W PP 435 445
Yellow mud. . ......c0oiiiniinunnsonens uw ey e GED 460
Batl: BHAYE. . voraimms vra s o SR R R R S 460 465
YaALIOW S BHALO o nvsim s ame st R St A R 465 485
Red. shale. e sn wanaitiebeis e T e R 485 510
Qray BhAle: ovwar mrm e e S s R S 510 530
Red: ahflecorssmeis s mismuasea it sndsisy e+ D30 550
Sand i fii s EiE ek v e iyt SN 550 a65
Red shale........c.ioiveennnann. P ... B6hH HEH
1T (Y e s S A 585 595
Red sand and shale............ R 595 630
Sali water and - sand. .. co v wmiim ey e i e e meaaia G 630 640
Red shale and sand..... o e e S R SR e e R SR 640 655
Light red mMuB . iy isvrseiiiasan IR 655 T45
BANA A e RS e e e e s e e 745 750
I.imestone, hard............ e L e 750 765
Light red shale........... e O e e 765 940
Saltand red shale. . ....c.o.iiiniiveennnnrnenns .. 940 1170
Whits limne 10CK . cowuvseaimssmiis R R A 1170 1185
Red sand, water, “gyppy,” corrosive............... 1185 1280
Liime: rockvoaiceaeaa R AT e R e R T v ...1280 1292
Red BRAle: i cismivsiaeine s o v wes e onessss 1292 1325

Brown sand......... i S e T g e L B 1385
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Bel GHale. oo siun v s aeimmeasme wimms s s e s
Rock salt......couenenns A AR N GO HR e e
Dark gravel shale..... R RS R AT R AR T R
Solid salt, covesi vaiiaaates s o e e BRI R S
Lime rock........... T Y T ST R L h o Fr R T o T e i e i
Rock salt...... s fare ¥a e a e Ceea b PR AR
White lime rock........ P e
Blue shale, sulphur............... ey e i
Red. shale and 881F. « .« cs s seiese szamens e e m s e
Salt, some shale,........c0v0.. R SRR T e
Solid salt..... T R R e e AT SR e e S T
Liie Tock; Wirdcosnae s omenion eate g adainis st s
Sall o R R R R A S S AR RS R e
White lime rock ............ i gt R NEane e BE
Blue 1ime rocK. . ... .0ttt st nrnnens
Blue mud, salt..........c00uu.nn T LT e —
Blue and brown salt. ... ..ot en.n P
Rlue lime and some water. . ........ccviaeness-nwn
TIUe  BHALE: 5 arsivamea ime d s s e SRR AT
Hard: e qoosonamanas saeees s des mrsivssesa
Read: - mindo s o ey SiisisnSis s nsing s
BAlY G e R R e e
Lilthe Rotl: DS Gl . i i, e s P sraiars 8w §mamns
Blue shitle. ...ttt it e i n it es e e an e
G 1 L L T Ty W el
BULE srvsanise sivs winsws s "

Red and blue shale, into a dark shale, very sticky....

Seemples.

2530

1390
1430
1435
1500
1508
1530
1544
1565
1570
15856
1610
1635
1680
1645
1700
1710
1720
1740
1745
1825
1830
1950
2015
2018
2025
2205
2210
2212
2315
2440
24840
2530

2575

Deseription of samples of cuttings from W. A. ililler & Sons'

well, 18 miles southwest of Amarillo, Randall County, Texas.

Red sandy silt and clay with bluish-gray small round
blotches, and containing a few very small flakes of
mica. Some porous white gypsum, partly as small
perfect crystals of selenite. Some fibrous white
gypsum., Above and at....... o0 vhn .,

Fragments of light gray, medium gray, and almost
grayish black anhydrite. Heated in closed tube it
retained its color and gave off some moisture. In
open flume the dark color disappears. The dark
color is perhaps due to carbonaceous matter. In
thin section it is seen to consist of a tangle of slat-
like erystals. This resembles some anhydrite noted
at from 2042 to 2047 feet below the surface in the
boring at Spur. The sample bas some salt and this
contains 6.14 per cent. of potash (K.0)..... E g

A sample of drillings consists of rock salt, dolomite
and anhydrite. The bulk of the salt is in colorless

Depth in feet
below surface.

From

1500

To

1700
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broken crystals. This salt contains 2.79 per cent.
of potash (K.,0). Two analyses were made of pink
fragments ocenrring in this salt, One of these gave
1.72 per cent. and the other 3.23 per cent. of
potash (K.0) of the soluble portion. The anhy-
drite is white and granular. Some dolomite is quite
pure, yellowish gray, some is mingled with anhy-
drite. In thin section iwo rock fragments were
seen to consist of minute ill-defined rounded
bodies of anhydrite imbedded in a sparse matrix
of dark clayey and magnesian material. Some
fragments were soft impure limonite............ 1700 2100
One large rock fragment, coming from below 1700
feet, consists of bright red sandy silt, having small
spherical light gray spots. Another large fragment
vonsists of compact anhydrite containing imbedded
irregular crystals of salt from 1-16 to 14 inch in
dinmeter., Red clay adhered to this fragment. The
salt in this anhydrite contains 10.00 per cent of
potash (K.O), equivalent to 15.80 per cent of po-
taasinm ChHIOrEd e s s S arre e e e e e 1700

Note.

Most of the reported limestone is probably anhydrite., There
was a heavy stream of fresh water at 40 feet, rising to within
eight fect ol the surface. Some gas was noted at 1325 feet.

Mr. C. L. Baker, of this Bureau, regards the uppermost 430 fcet
in this boring as Triassic. All below this depth is believed (o be
Permian redbeds.

The MeLean Boring.

[.og of the Panhandle Oil & Gas Company Boring No. 1, on the
O'Dell farm, about one-hall mile south of Mcl.ean, Gray County.
Flevation, estimated: 2810 feet above sea level., Made in 1914,
Itotary rig used.

Depth in feet
below surface.

From To
White secpage sand. ... .....oiirnnrinnernnnnnns 10 20
LOOBO: BErAVEL v sreaies wowe s s e s s s esm 20 28
BBed of gravel, loose and hard in streaks........... 28 40
Hard running sand and gravel.............c..... 40 80
White sand and some gravel. . ... .0t 80 100
Light ‘sand (and DHelt s i e i b bieg siare i (b 100 140
Water, gravel and boulders. ... ... 0 ie e .. 140 170
Streak of clay and SANA ..o e mmmmmim s s s e 170 175
Hard breaking rocks and gravel........ RTINS VRS Th 180
Red sand.: ¥00K:: oo v vmaesimes mere s s s 180 185
Soft "“crested”™ rovk.: s e e s el eiate 185 190
Redclay and 8and. .. iovvievansaoreiosnine snayes 190 200
Soft sticky: réd SRale. .- c.d suinavn e seii vas s 210 220
Hard light brown sand TocK........ccovviuunnnn. 220 231
Hard browhn shalé. . eeeswewens Rl SN S 231 240
Rock and hard Hme.. ... .cceviienerninnannsnnss 240 250

Dropping boulders and light brown wck ........... 250 260
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Soft lime and E¥YPSUM. . v v v v v v vt ennsns o S R
Soft red shale............. e e R e e e
Hard brown BHALE. . .. cign pae me o s e pae mosese
SOEL BHCKY " TIN8 oo ewimrwimnes s mie: oiessm: ay gwims v
Tlard brown shale.......... o i g W
Light gray quicksand........ R N e A L
Sand, light brown and glassy....... o R R T SR
Soft shile and sand........... R A R
Soft gypsum and sand........ e e v s e
Loose gypsum and black shale............. W
lHard gypsum roek............ o AL
TTHEERO0IE EVDBUD. v o\ wimims s im i s sie sk 5
Soft sand and gypsum.......... e AT R AR o
Hard white gypsum 10CK. . ..ouivisn s snneiosasa
Hurd yellow sand and gypsum. .... i W e
Solt blue-8hgle. s d e dtme S vl
lard gypsum, sand rock........ Nt S ey S
Soft white gypsum, .. ..., cienernrenns R S A
Hard-breaking rock and boulders .................
Soft white gypsum and lime..... i R TR
Pure white gypsum and lime...........cc0nu....
Iard rock, blue shale and gypsum S e T SR
Hard (Iark SHAL - e T e R R S R e
Soft white and yellow gypsum O B T T T I IR
WHILE BYPEININ o enie e di e s s mai S R
Coarse gypsum, sand and gas, and shale...........
Hard, clear and yellow TocK....ovvrevennnnnnn...
Hard gypsum, sticky clay............. v T s wiie
Hard sand YOck.: .o oo opbanasm et K
Hard, blue, gummy gypsum, €lay. ...ccveiscuonnn
White chalk, gummy, paste, magnesia............
Hard blue SANn0 FOCK .. vvinee s viasvsosssssnnsesses
Orystallized Sand, . o e is snm siess i s enses st ee s
Iard blue shale.. . ... ...t i e,
HATd SONQ F00I o v v s s s AT s
Soft red shale and sand. .. ....cv v iumrnmnnanrans
Hard red and white “coral” rock.................
Hard sandstone and Hme. .. ..o iiivinsoinas
Soft white rocky gypsum, mixed with shale and S'llt
a2ls0 black M. . . vnieim e n e b e v
l.oose shale..........cinvevunnnnnn S
Soft white “chalk” . ....ccivrveveercnnsees .
Soft white gypsum, streaked with red shale.........
Hard, dry; red shale. .. qeocuveemsnanmman s i i sans
Hard-breaking gypsum rock ........oovevnunennnns
Hard blue: shales.s spisimimnsdissmi o aias
White SYDSUM YOUK. : civsisnm b ein e neas s
Band TOCK .uvssianeevvseaessss 0 T O S S
BIUE -SSR0 TOCK o avs winiise s ozizeiibia st e a
Sticky black mud............00 0. i (e A e s
SAN TOCK cviais srmsmimaiimsrsim:s: o6, 41/ v mobi 0, (60 LG0T Loaaiminie
Red shale .cuasinasveises i T SR R R A RS TR
Blue mud .....cco0ceeenons o SR A e e 1S e mim i
Soft blue: shale. .. im v s ies e e se e @
Soft blue shale............. Rt i E TR
Dark brown, dry shale.........covvveevnnnnenns
BIGE HHALE oo s o e o s
Dark sand ....... o Ty S e A

260
285
295
200
310
330
853
]
300
305
400
410
420
154
444
450
405
470
45810
400
BER
HET]
L35
060
552
655
560
565
570
575
578
583
58S
686
590
593
597
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Blue shale cuasis iy veageiise s R R R T e 743
Soft red shale.. ... viieivenvasiives R R R D 760
Red shale and yellowsand................ N B 766
Soft gypsum and red shale. .. ......c.cuiuevvutnn.n 770
White yellow sand, shale.........ccoovvneenncann 775
Red Bhale’ . oosnwviane e veiiee s sy § 782
Soft lime, Ted sand, ismglass .................... 800
Gray lime, isinglass, soft red shale. .............. . 820
{570 3 51 (- R i S Y ' 830
Hard streak of salt, lime, sand and gray lime...... 840
Soft and hard gypsum and “isinglass™............. 865
Soft white gypsum and “isinglass” ....... s 989
Red shale and gypsum.............. 1)
(Gas sand...... 902 to 903 ft)
Streaks of hard gray lime and gypsum............ 940
Streaks of hard gray lime and gypsum............ 960
Red shale .....couvinnvinnans. B T ey el 965
Shale and brown sand............c00uuun NS ]
Soft white gypsum and lime........... B ..1000
Brown shale and sand..... . LR AL 1015
Streaks of hard gray lime and gypsum ........ .1036.
Gypsum and lime, and red sand, crysta.llized ....... 1070
Izinglass, Bard . logiaiaeiiesnm e sei s e vee..1075
Streaks hard blue lime and soft gypsum..... veneeas1080

W ite gypsum, lime and streaks of red shale.......1150

Casing set.

Red shale ........... e s ML W I 11 i
White gypsum and soft b]ue lime ........... e —— 11756
GTHY TG, oninmminme s G tasis e s ik s s 1190
LATDESEONE s o i e sl e i s e & s 1200
Soft Mmie oo soseammaEamsed ieari s e ey ...1215
Bolt . red Bhale: . s vursivsaest s sve s o 1218
Pure white sticky gypsum.............. A e e 1222
Brown shale. ... .. ..t nnnoresoersesensennsas 1225
Red shale. ............ T i R 1228
Isinglass . ........... P PP o 1230
Bed BRALE .o wmmimeens s s E e B IR 1233
Hard gypsum and salt. . ................ AR RS 1235
Soft. blne BHale: coun vamsiine s s eis e Sany i o 1240
Brown 8Rale qouievadaspe e visgete fesiate s e v 12TH
Hard white gyDSUI . iaivsi s e ssien e orua 1280
BOoft Ted ShAle: . v oo iieiisiwsons snsnes®sesses R 1283
Salt and white lime roeck.............. I — 1 1)
Red shale and lime, blue shale and salt......... ...1300
Streaks of hard and soft lime, red shale and salt....1350
SoIt BekY  TIMB: v wanvins e siwiaim seaia e s siae e 13D5
Hard Dblue limestone............c.oivunnnana .+..1380
Red gand rocko: iy vy ing o s daan e Y
Lel R amn S S T S R e L R e e S ot veatte 1370
Soft red shale and lime. . ........ .00t iinennnnan 1380
Isinglass and lime............ T (20 ey By et T~ 1390
ROQ - SERL LOCK. o ineie v sivmsm e s ot sisi 10/ e ww e nv s 1395
YelloWw TOCK v 5w s e wosm ate s siwse s asiwioe oy mie e 1397
Brown shale: oo s e R R AT MR 1405
Hard blue and gray lime. ... .o iiineneineniins s 1410
Logse: EYDBUML, o wsehs maniai s v aih anasiar e 1440

Breaking red sand rocK......... i iiieninnnnnn 1441

750
766
770
775
782
800
820
830
840
865
883
900
1940

960

965

970
1000
1015
1036
1070
1076
1090
1150
1161

1175
1190
1200
1215
1218
1222
1225
1228
1230
1233
1235
1240
1275
1280
1283
1290
1300
1350
1355
1360
1362
1370
1380
1390
1395
1397
1405
1410
1449
1441
1442
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HHard yellow brown rock............ . L 1442 1445
Mica and hard brown shale. .. ...t 1445 1450
T T T ooy 1450 1460
HATA BUAY MBI v i masimme ammme e sisemom s 1460 1465
Soft gypsum and soft yellow shale, ............... 1465 1467
Hard blue N s s el eva@@e i i wais 1467 1468
Redirotk ondd i adn i aa orhaisvpsmws s v 1468 1480
Soft lime and E¥YDSUM. . ...ttt i e ieeee e nnn ey 1480 1490
Gypsum and gray lme. .. ... it inn e 1490 1500
Gypsum, gravel and lime..... I e, R ST 1500 1518
Gypsum and “8INENANE". o e s fes e e 1518 1520
Havd red and white roek.......covvvveciivennans 1520 1523
Hard sticky yellow rock......... AR BT R S 1523 1530
TTavg JAMesStoTo, we e dodmsiy o s g e e s S R L i s 1530 1532
Hard bBrown Poel s i s i s oot des i et a s 14532 15433
NI (37 S i e o) | G it~ N e IS 1533 1535
Hard white erystal tock. .. ......-....... T £ 1635 1536
R SAN oo s s i W S A o 15 %E 1538
Tiard pray U . cww s covs sammnnees T e S R 153 16541
BRI U comenipoims mi s maa i «aie S e s s s "’:4] 1543
Red moadec e v e memiives v SRR SR WA G 1543 1545
SOft Timestone:. owu ¢in iy rsloniis §hi veniermia s inasing 1545 1546
Blucl sticky shale: i sinn i Sidsii 1 v e s aona 1546 1550
Lime and red shale. . ... .. ... 00ttt ennnnnn 1550 1555
Brown shale and shelly lime..................... 15355 1560
3 by E 1 e O T 1560 1562
BOTEEVDRIE N G s meuii s e w M e s 1562 1570
Hard white gypsum. oo vviee civvwnavne i i o 1570 15375
LIMESEON G < i e sesant e e sl s i e 1a7h 1577
SIeLly: I oo i e e s e W i S i 1657 1587
Wihibe: 00K i i e e s Els s PRSP  n 15 b 1589
Red rown shaleand salt.................... ... 15849 169
321 Tl 6 R, O I e e e S L 1593 1600
SOEL DINC BRALE . oo mis s n vieis eise i sym s« 1600 1610
Streaks of shelly lime and mixed shale............ 1610 1617
SOFL ErPSUI G Domia sl ailea s Wi SRR e ST 1617 1619
Hard HIe omvaiaminied e e v S snassargeg 1619 1626
Lime, gypsum and red shale............-........ 1626 1630
Red *-.hdl(‘ .................................. 1630 1635
Soft mixture, red shale 'md shpll\ HMEB. 0 vovn wonseos 1635 1637
Hard: white aAnd. Bray WO .o« oeeeme vogm s s 1637 1645
Blue shale, soft, hard by streaks. .......cvuvueusn 1645 1665
Peculinr hard roekK: . covveivs s e emee wads e 1665 1670
Note.

An cxamination of thirty samples submitted from this boring by
Mr. G. A. Anderson, and marked as coming from various depths
between 673 and 1670 feet below the surface, in this boring, shows
that they have an uncommon resemblance to each other, for sam-
ples representing different depths and presumably different de-
posits. Blue shale is comparatively rare in the samples between
the depths 1000-1240 feet. 1t is the principal rock in a single sam-
ple labeled “1590 feet.” Anhydrite is the principal material at
four depths: 865, 1020, 1180, and 1200 feet. Anhydrite in the
form of small free crystals or crystals in clusters which are partly
or wholly free, is common in wos¢t samples, though not looked for
in each case. They measure mostly from one-fourth to one mm. in
diameter. Gypsum occurs in the form of fragments of thin fibrous
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plates, from 1 to 2 mm. thick. Small erystals of selenite were com-
mon in the sample labeled 1590 feet. Red and greenish gray clay
and silt was the principal material in the sample from 1650 to
1670 feet. The presence of bluish gray anhydrite suggests this was
the rock in which the boring stopped, at 1670 fect. It was reported
as hard rock. '

It is evident that all the samples have been waghed, and that
heavy mud was used in drilling. All samples contain much iron
from the bit and casing. None of the samples contains enough salt
to be detected by taste. The unusual uniformity suggests that
there has been much mixing of the returns. Perhaps the only con-

clusion that can with certainty be inferred from the examination
of these samnles is that the red beds cxtend down to 1650 feet
below the surface, at the least.

Note.

In a letter dated Jan, 171, 1915, JMr, G. A, Anderson, of Mclean,
Texas, writes as follows: “We ran out of the salt before we reached
the 1260-foot depth, and again before we reached the 1670-foot
depth,”  Mr. Anderson was interested in watching the progress of
the work at the time, and from his statement it is clear that beds of
salt of considerable thickness were penetrated above the two
depths he mentions. There was “oil show” at 550 fcet, and at
1240-1260 feet.

The uppermost 180 feet is perhaps Tertiary and Pleistocene. The
remainder of the boring is no doubt in the Permian redbeds.

Some Borings in and Near Childress.
1

Log of the Fort Worth & Denver City Railway Company 2075-
foot boring at Childress, Childress County, furnished by the Chief
I'ngincer's office, Fort Worth, Texas. Boring finished in 1911.
Elevation of curb: near 1877 feet above sea-level.

Depth in feet
below surface,

From To
Red A1V cwansans s s o T T R 0 125
ATD PDOK s S S S A R T A 125 130
Blue BIaY o sunsmmsvinen pi s e alia i St 130 145
G¥p: potleu e siisianiaTs o) e AR SRR W B Soa 9 e 145 160
BING Cla¥ e o iciion e emmnensrsnese e s sy fe. 160 165
Redrock........ooiiiiiiunnnn D 165 175
Gyp rock and dirt,........... T R R R R A BT, R 176 270
Brown ClaV. . ovieeesam s e s R T A R N S 270 275
Gy Tock With Ted SEeak. « vua v swas iy sasseses 275 340
Hed el and Eyp Poek o sen s i vt st ve 340 430
Red: ela¥: ..o icumniees R e uTh e 430 500
Red clay and light shale. .......coiviiiiinnnennn. 500 570
Shell rock........ Y. N —— R 570 572
GIAY  cavvmmam s smmn v R T B B TR W 572 650
Red mud. o eussane e b sy SO A e R 650 680
Red mud and gyp rocK. . v v i i v v i in v i enn s 680 725
Red clay and E¥D TOCK .« cevimsosasons snsssanss 725 750

Clay  cvnismanmanie s s R e R R R e 750 1045
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B S e o e e T e 1045
ReQ. ClAN: v v cmmmamosse 0 L BN i s 1080
LITIYERUOTNS i woom i s i 081 S ) 6 o S ———— b ]
Hard: rock. . vmasmyesmiv weee R AR A e 1265
Red clay........ SR R e e R R i S e T 1280
Red mud. S R e T e e e T T e 1300
Shale ........ P e i P e Ty ..1340
Limestone ..... B A B e b AN e g R 1527
Red clay....... S SN e ipim e 1615
Red sandstone............... A R 1875
Red sandstone and light clay.......... T TR P 1900
SANABEOIE . oiow e o wie wew i e e i w ara: o s s 1935
Hard blue formation......... R S R S 2005
Light red shale................ e R 2060
2.

1080
1255
1265
1280
1300
1340
1527
1615
1875
1900
19356
2005
2060
20756

Log of the U. S. Weddington Boring, located about six miles
northwest of Childress, Childress County, in the southwest corner
of Survey 644, Block H, Western & North Western Railroad. It

is situated on a slope at the head of a draw draining east.

A rotary

rig was used. Boring completed in 1914, Elevation estimated at

1860 feet above sea-level.

Depth in feet
below surface.

From
Record not given, mostly gypsum and red clay....... 0
Gand: DOCK . v s i e e e e e v ate A28
Salt and sand rock...... A R AR R ... 428
Sand rock...... S B, R, R P s S 450
Gyp rock......... L e B e T 460
Sand rockK +...ccccnsunan T W U [ 1
Salt and sand rock............ o R R R 469
Salt and gyprock........... e e R e e e 484
XD roCr s A e e e S e G e 490
Salt and gypsum........+ ..+, & Wi, 6 AR w494
Saltand a0 TOCK. « iy ae s cna saibs nm s ne e a s 496
Sand rocK......c0ininiennnanann SR ) B 501
Salt and sand rock.......... i L ST T 503
Sand rock.......c000 R T R R PR ORI 511
GOmMbO sl v R S R RS e e e e e e 513
Hard pool st i s s s Wseid s e ar e e 516
Salt and sand..... S e R e e e e e e e DY
Red and blue ghale, ..o ciicanaromiionsebsennsis . 530
GYp 10CK. .. ovcnnanan P e e T T ey 564
E31011] i o [N e e e s e DO
Shale ..oowviaaias S SR P o S X B
Hard rock......... . — Do WML ORI,
Hard: Sand o0k s swics aaie omamm e amaim e &)5e 6 mee e 601
Soft sand 106K ey sos v aman STty s 630
Hoek o .vasinieanie v e B R R 670
220305 17 O s i A R P s e 673
Rock: ..o N . b B o OREY
GUIIDO. ooime v vwmmamsee wsm s e s AT R 688
Red and blue shale with a little shell........ R 700
Blue shale.............. e e T atl 8 e i e e T64

HATA: POCK v s evsmerinimsals s TR R A R i 776

To

423
428
450
460
465
469
484
490
494
496
501
503
511
513
516
524
530
564
568
571
573
601
630
670
673
685
688
700
764
776
782
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Sand. TOCK . cvs v ey B AN A 782
GUIMBG: «5 ooy ey e St e R TP CIs 790
Taame: POCK: e ivis vivaineials A AR SRR R A S 799
BIE BRI 5ot et wcdos o w e b g K150 a5, e e 811
Time rock and red Clay....oovveennnnnennnnenn ... 814
Blue shale, some boulders. . .. ...coivreennennennn 848
LEG P00, e soow e vivwsiamiem S N R T (R R 883
Soap stone........ T R R e R R AT T A B
Hard rock.. R R R e s R e 892
Lime, flint and honeycomb roek ............... 899
SENA TOCK, 5 e sivasiein e 350 Sne b s s b sie s Foera e 909
Blue and red shale and boulders, light showmg of oil. 919
Hard YOCk s viamme sisiaraiase o205 50 w7 Saciia ... 958
Rlue and red shale.......... R R T T 961
Hard ToRle s itk e s e e e e . 968
Blue and red shale and shell ..................... 983
Sand rock............ el e 11033
Hard rock............... B AR R R e 1045
Sand. andd: SN n e anssmig v S O T e 1072
Hard rock.....ocvvviass R e R SR SR T 1083
Shale and shell........... o e TR e e ....1096
Hard sand roek s S e s e b 1114
Shale and lzoulders ........ R A S e e b e 1135
Hard rock...... e e e L i R R R e 1140
Salt and sand rock S R 1143
Hard sand rock......... T R sietaverase L LS
Soft sand rock............ SR e e e 1173
Hard: sand- roekavognn vy i 55 T e AR 1189
BOLt- SN A TOCK i e i s v G e e Tare e % mm e 1213
Brown shale, showing of oil.............. B —— 1219
Hard sand rock.......... i N W et I 1236
Soft sand rock. .. ... e, ...1246
Hard sand rock..... W NS TR SR BT RN 1248
Soft sand rock, oil showing........ R R e 1282
Blug 8hale. . .eoesmmsamieseaie R T R e 1300
Blue and brown shale ....... S AP e R AT e 1319
Sand ToCK. ... . .0, Wi ek 4 EI I 1334
Black guambo:; [ iiinss iveines R, Bt e s 1342
IHard sand rock......... o L A 1362
Soft sand rock. ... ... ... 1394

0il sand, oil showing..............

Shale and shell................ SR R e S g 1399
Sand TOCK. v smavnriiimianmie siaii s R A T 1412
Bhale amd shell: covwas s Savhinmasi Sy e A e e 1424
LB RO R e S T R T i o B e e e 1440
1209 0 B 2 S e e 1459
White lime..................... R R 1462
Hard shell rock and lime. . .......c.ovuunvennnnnn.. 1464
SaN. TOCK .o sevmaewmaamanss e ame e s T S ey 1478
Blue and red Bhale. ..veus iwas diw evynnie siainisi o 1481
Blue shale, shell rock and gumbo................. 1492
Shale, boulders and red clay.......... T - 1507
PN  BIERY B soowne mivesra S e it e T L o A SR 1527
Red mud. iuavve ion e R R R e E B e 1535
Red shale. o vevvvvevenennn P e 1547
Blue and red shale. .. cveaveesin viaesesinss e 1557
Red BB s e G S R R R R R e 1587
Soft lime ToCK. . .. ittt it it ittt e 1598
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White TUHUE POCK oo v s s s msaeie s an® ¢aisws e e e 1602
Soft SANA YOCK. v s ma swis siv sre it a:d wieis s ate sisls o 1628
Black EambO- o s aiamseses s v s mmiiig S 1630
Lime rock and yellow mud......c..v0iinuiannenn, 16356
Blue shale and shell, cioi v iod did s dinese s 1656
T B T R e eI e ol S gtk st R 1675
Lime rockK. . ... i R 1686
Lo 3 o e e I D o T e e 1700
SOt AN TOCK . o immiis v wvn shas oL sim s iy wis ntass 1719
SRR AL POBIE i oo e (ShRs e S s DR IS R e 1724
Sant TOCK . v wwaanae s L R e R 1735
BIGCR N0 i comie e e S A S TR B S RS 1745
Sandy: Hme: voelc s smassn vms JENE 38 ik RN R S ET4R
Bhale and gumbo. o o0 cvi avis o e viavsn oo s amesens 1749
Gray Shalo. ..ot it e i s i e et . 1766
IS SIS s s s S TR W 17
Sand T0cK.. .o svessc s NS e R SR e 1777
BIUE -shAle: v wrvssramsm v v R WY R T 1784
Gray Bhaltc crmmvsien VvEsiermevRiETEs o8 e R 1785
LM TOCK L s o s ransd s S viess s diagle S e i e e 1788
Shell Poelta v Siii vivevae vim vai gk Yass s st e 1706
Sundy limestone rock. ... ... cintnmrantrsnsnnans 1800
Gray shole and sbhell. . ... ... ... € g cannieser e 1811
Sand, Tock; ersRIaINZEN, o csemman e e 1819
White lime, blue and red shale, with little gumbo....1822
SUNE: cn prmsains s s Ees e s N S e R e e 1896
Sand rock, red, crystallized............coocua,,. 1900
Haed Iinestone: To ek o sy i i i s it o 1916
Solftowhite M0 00500 500 00 v Tt Tt Skt 1933
Red clay and limestone roek. ... ..o vi i, 1940
Hard limestone roCK. . . vvv v v isivreveetonnnnrsv... 1955
AV RIER DIWOK e omomiors soma man wom o siniee st 6 30 1) 0208 oo BT 1961
DYy Tl CCIAY s s s e e SR R e 1962
Blaeck sbale. white muck, gumbo, shale and yellow
gandly 61l shewWinE . cmrinven S e sEvT oni Baie e 1970
Sondy: IIMestOne i siives S50 S s o e e e 1990
Red muek, white lime, . o oo o v vivosvosnnt sumaneons 1992
sanly Hmestone. ...ttt i i e 2003
3.

W0 =1 =1=1=1=1=]=1=]=]=1=1

et ek e ek e
S 45 00 40 20 =1 =1 Tk 4n g
S 0O =] hiDool

ey
o
g
s

1819
1822
1846
1900
1016
1933
1940
1955
1961
1962
1970

1990
14992
2003

2004

Section of a shallow well made by the Fort Worth & Denver
City Railway Company, at Childress, Chiliress county. From T,

S. G. S, Water Supply and Irrigation Paper, 148, P1, XXI11, C.

vation, near 1877 feet above sea-level.

Ele-

Depth in feet
below surface.

From
Rad Iy rrrs cnvmesatmin B Gom i S L 0
Gypsum ........0.... e - S BN St PR |1 |
BOA. CIAN . oice smimmssmmemne s v s Sass | e o ms S e 70
GYDEIL: oo womw atvaserie e ahe saa svs iR RS R SRR 95
Bed el oo s i e s o S e S B PR s veoe. 110
L 13 15 ' 130
b ] A R e 140
GYDBINYY st sussaianminga S SR i d Shls e e am 5h 150

=0 IO S R - TR S J: . AR 155

To
]
70
95

110

130

140

150

1556

208
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Bed Dods: i oueisnssam i s a tiandd sk svis s ¥ 208
Blate: Clayi @ covessasni sasmiateiiiinmg e ammyie ey h2h
g 47t Y o1 £ o S -t A 535
2 L R O L T e P Gad
L 31 55 5 s A U P T47
T Gl v s w0 AR AT R SR RN SR I R S Thi
PRckSand oo som foainn an et S e e e 3 Tad
RN LA v oane e Dss il o Sempsanis oo 4ty e B TR2
Red r0ek. covevone vrmanes Y T T LTR6
Packsantl. » oviescsii sed adaia s di sl 807
GYPSUIM . vy v snssons dasaiis SR ST A T 844
COIE & i s m i T R SR SR R R e S48
GYD R e R e R a Y YD 1098
S o o e N G SR R A R TS W 1118
GINDENTIE . Jiis oem scdiiod el e e sl S s S 11358
Red 000 DI CIARL v i immmeyia’s s Do Sas o 1148
SUCIEY BN oo ormimrm e o e e 7 e e 1168
SITE e e s moms dsiesa B, I LSy LI7s
VDB v aniisimiie o e iseiv s75 e ST T DR 1203
BALE o S RS S e A A e R R A & 1218
Red; bluedliy. s crossn ran s s deaine 582% sk 1238
Joint ¢lay ., ... ..., R i Bae AR ST, ST 1253

Description of samples from the Ceooper Well, about onc

unid

half miles cast of Childress, Childress county.,  Made in 1914,

mated elevation: 1810 feel above sca-level.

L]
o

1 =1=1=1 =
b
T LS = T DLt Tt

]
e e

=1
-

one-
lsti-

Depth in- feet

below

iray shale and a little anhydrite.  The sample con-
taing a few fragments of oolitic dolomite, which
is porous, the interiors of the ooliths being dis-
solved. TIn thin section, the ooliths are scen to vary
TR I BIZ0 ., oo e premin i e smse w woew e iinsin 8
Some gray dolomite of line texture, some gray silt,
and some anhydrite. Honey-combed rock with drusy
anhydrite noted. Some oolirie dolomite present.
In thin section the ooliths are seen to be mostly
filled with dolomite. A few are filled with anhy-
drite. A fow are empty. T'he oolite is like some
rock at 2264 and 2709 feet in the Spur well.....
Gray sandy shale, red silt, and white and pink anhy-
ATIEE: o vpn e vt @esas s e i e 5 A e e
Gray silty material and anhydrite, and fragments of
oolite from which the interiors of the ooliths have
been dissolved out, making the rock porous.
These fragments resemble rock seen on the sur-
face at Childress. In thin section of oolite, it is
found to have some ooliths filled with anhydrite,
a8 in samples at 2264, 2624, 2709 and at 3245
featin the: Boe el uwuaaudn derdinins s aseic s
(,m:. sandy shale, red silt, and .mh} driteimiesn aones
Giray dolomite, some red and some gray sandy silt
and anhydrite. Drusy anhydrite noted on some
§ qw: 200073 11 -5 ARG RO R Ik S el
Gray sandy silt, gray anhydrite, and gray dolomite,
in about equal quantities. Some porous oolite noted.

1260

1430
1445

1460
1470

1475

sur

face.
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Some honey-combed rock fragments have surfaces

covered by drusy anhydrite............. Sl 1500
Gray sandy dolomite, with some anh:.ch T 1550
Pink and gray anhydrite and some gray silt........ 1560

Greenish gray silt and pink and white anhydrite.
Much drusy anhydrite noted, incrusting the sur-
face of some fragments. ... ..ocueveeneneeannas 1600

Note.

Oolitic dolomite oceurs in outcrops near this well, and it ap-
pears in the cuttings down to 1500 feet. In the Spur well, oolites
of this kind were noted at intervals, from 1200 to 2673 feet below
the surface. The section shown in this well probably corresponds
roughly to the lower part of the redbeds in the Spur well, and ex-
tends some 1000 feet into the upper part of the Dolomite Beds in
the Spur well.

The data obtained from the four borings from near Childress are
interesting in that they illustrate the wide divergencies of inter-
pretation by drillers when prospecting new and unknown ground
made up of such poorly defined types of rock, as constitute the
formations in this region. Some salt beds were evidently over-
looked in the deep boring by the ¥t. Worth & Denver City Rail-
way Company, owing, perhaps, to the presence of silty matter in the
salt. It is believed that salt beds are present from 848 to 1238
feet below the surface, that some of the limestone reported is
anhydrite, and that the lower part of the deepest wells exends
into the Dolomite Beds of the Spur well. Conjectures beyond this
seem hardly warranted at the present time.

The Spur Boring.

For data on the Spur horing, a section of which is shown in
Plate 2, the reader is referred to Bulletin of the University of
Texas, No, 363, entitled **The Deep Boring at Spure® ™

Boring at Post City.
Enaineer's Luog.

Log of Double U Company well No. 2, at Post City, Garza county.
Estimated elevation: 2700 feet above sea-level. T.og taken January
19, 1912.

Depth in feet
below surface

From To
BULTICE. .vvimie 6o o ol S e w b, G M e P e ] 21
VHILE EVD.sirenesstesss®astosnssdnstenss stonas 21 63
RO 0IAY v vimis i i o 187 A o0, 0 A 0 BT W e T W 63 78
SaANA o E e e 8 R R R R T A T8 83
Witer 8aNA: comaoramain e s L e R R e 83 104
CLBY: i i e g b By B SR S e e T ST R 104 108

Clay-and gravel o o ciiaiiama isvsisciseiss i 108 125

*This publication is now out of print.
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Gravel and sand........... B Sl veanes 125
Rl Olams s it Sois e s e R e 133
10-inch casing set at 13§ feet.
Red and white rock, probably sand rock........... 187
Red plastic elay. ... ..cv it ranaanan S e 207
CSTT0 T T k7 1] o3, ORI B 01 S s bt S 264
T Y e O O S e o ?Tﬂ
Bl 8an: TORKG e e o mm einmste susis aismm s e G ¢ e ‘_iﬁl
ROl CTHN oo sa s e 63 4 T, Saa e e S e, 8 380
Bed TOOK .ooits sownaibio s b iba 530 oL G888 RS 484
Red gumbo clay.......... s ST 505
White sand reek, . .6 s i%s b5 ik i aedaim s E B adh
Green ¢lox ShAlE. .o voi e e veassaavoesasaiony 547
Same, and sand 70eK. . ...t n et e v s DB8
GEeon eIV BTG L0 e ai e e s aoea e e e e s G249
Ted clay shnle, oo ve ahi oo s s e iviciee s 2% (N1
Red and greeu clay shale. .. ..o T84
Red BIREISIANY - oo s s e 794
Same; and sanld FoCk. . v oo sine s sae s s e R15
Sand roeck and compact shale............... ¢ wvian B
BAMD: sion Lo reieiivns Sl &S e s e b s R /57
Hard compact red clay shale. .% .. ... ovn i, 809
Red clay, hardened, Well rounded pebbles, ¥ ineh in
diameter.  Waler came in at this depth, rose to
within 100 fect of surface.......... ... Niid
Soft red shale, nodules of harder compact clay.
Micaceons sandstone and crystalline gypsum..... 068
Strata of crystalline gypsum, compact red clay shale..1000
Dark red and green eclay shale. . ....oovniiinnnnn. 1066
Same, with streaks of caleite. ... i ... 1140
BUINE o vivimnn pomon S pimetn b Ersoe s o sm s b brms s ezt e 1145
IDark red elay shale, greenish lime shale with narrow
SATARTONG SEPBER.L » o oonnin eimse v siaimaguonne pser nwyaswim s 1182
Dark red clay shale with hard lnne pebbles. ........ 1215
Compact red and greenish elay shale, . ............ 1234
T 1ol S A S s 1280
Boft chinlky EYPSUM. . .. o0 ot it i it e e e e e e e mannn 1284
Hard compact E¥YPSUIN TOCK. & v o vt v v v envonnesnsasnss 1286
Compact red and greenish clay shale............. L1288
Same, cored......... T T R R T 1296
SEMB promn s oan Wam v s Sv e COEG SRS 1298
Fine grained red sandstome. ..........cccvvununnn 1310
Compact red clay, heavy with salt. . .. ............. 1314

Red sandstone, with streaks of satin spar, cored....1318
Red clay shale with red (thin) sandstone and gypsum

3 0 L A B 1324
Red sandstone and gypsum strata....... s 1886
Thin salt bed on red stone (sand)............ oL, 1844
Red clay shale, strata red stone (sand), 2-4 feet

ERIAIE i s B R R S R R T A SRS 1346
Hard compaet clay shale.............. EPEAPRION | {1

Red clay shale with red sandstone and white lime and
gypsum strata. Red clay shales heavy with salt

above sand rockK.. ... ... .0 i it 1374
Red clay shale with strata of red sandstone and salt-

BAEUTALER. CYAY oo ivmorme e wos Smmm e cian's. & i iy e 1394
Red clay shale and red sandstone with small seams

of"White e reinrsdansnmiseuang S SRR 1442
Same as above.........coichinnn.- N T 1468

968

1000
1066
1140
1145
1182

1217
123

1280
1284
1286
1288
1296
1298
1310
1314
1318
1324

1336
1344
1346

1368

374
1394
1442

1468
1558
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Red clay shale and red sand rock with occasional nar-

rew striata of altered lime rock. .........-v'.0.. 1558
Hard compact silicified lime rock, ... .. ... ... ..., 1604
Red clay shale; red sandstone; less salt, small gquan-

Y BB v i sopmmm spminin sime s miam s pies s ... 1628
Hard red silicified lime rock; small ¢guantity of gas

WOTHAL  cormmins vttt e m s sSe S IR R e S ResE B 1650
Heédishiale, héayy Sith 80lleoemsamnm s s wmiamss 16516
Salb oK unnsiian SRR VA RS, ST AR e 1672

Nt ples,

Deseription of samples of cuttings from Double 17 Company well
No. 2, Garza county. Samples furnished by the Double U Company.

Depth in leet

below

FFrom

Pink and red marl, some quite argillaceous, some
more caleareous; and gray imbedded sandstone... K78

Ited marly elay and some greenish gray elay........ 880
Red:- MALTY. BIEY CGIV-oomim sovn ot mimen, T e Su4
Ll the PrecedIng e o widiimmsmasa v ehredsas 846
Tadke: the NYece@INE: oo v oiii it v et mes v v Ges 808

Dark ved slightly marly elay, with some green clay. . 900
Red marly clay, much pink calcite, apparently from
coneretions; greenish gray and red sandstone of

PING TEXEUTE civnviosim e (wiarsrens oo b syats & mRiesm ssrie 902
R TROTLY CIRY oo mvaine ek &40 i 5 904
Red and green clay, slightly m.u‘lv with some con-

cretionary gray lime, in £ragments ............. 906

Pink and dull red marl containing some sand. Octa-
hedral and cubic pyrite noted, octahedral crystals
simple and nearly 1 mm. in diameter. Mica noted,
some gypsum or anhydrite. ................... 908

Red marly clay and clayey sand. Pyrite, cubie, noted;
also gypsum and fragments of pink calcareous con-

crationg and men v isie s s o itd s Bitmnide o e 5 910
Tted, slightly marly, elay. . ... ... .00, 920
Red clay, slightly marly and sandy. Pyrite, gypsum,

and quartz pebbles noted, also mica............. 930
Red silt, with occasional gray blotches............ 936
Like the Preceding. o viiwe i s walinim @il we 950
Red marl, marked “Taken from the bit," at.............
Red ¢lay of fine texture, with some gray calcareous

DUENER vy s b lacann brora wosunibme w6 b mborssn esac sonle: 4 964
Red marl, marked ‘‘taken from bit"............... 968
TEOA TIATL. o & v e viweais oswais o ®iaie s sixin s a s asdeness 973
Red marl with gray blotches. Mica noted..... ... 980
Red marly clay, with some concretions of gray lime.. 995
Tted silty marl, micanoted............. ... 0ou... 1000
Red marly ('la}'. with some gray and red voncletlon-

ANY MREOPIAY v smnarg sis i s mme sl ai eerae s, 1005
Red clay and red marl........coiuvvnemaavias is 1015
Red marly clay and silt. Mica noted. ............. 1030
Like the preceding......... RS - L I 1040
Like the preceding. . . v v v v vt nt e nneeennneeneas 1062
Red silly clay murl, with green blotches., .......... 1077

Red clay marl with some green marl.............. 1087

surface,

To

880
888
8496
SUR
900
a02

nn4
906

a0s

910

920
930

936
940
N6
966

968
973
980
9935
1000
1004

1010
1030
1040
1055
1077
1087
1108
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Red marly clay...... o ariesar et e A B A SR TS e 1108
Red marly clay, pyrite notcd ..... B
Red marly clay, with some fmgmpnts of powdcry and

other gypsnm, and some greenish gray marl...... 1130
Red marly shale or ¢lay. ... oo it sass 1140
Tted shale, dark red marly clay and some coneretion-

A1 HINE o oivrmmnne ot @ inomomars 8i6i8 9 08w v dseelidy
Red and dark red shale and marly clay. Sme m qn.ut?

pebbles and gypsum present. ... .o v ve i 1148
Dark red clay and shﬂe. in part marly. Concretion-

ary lime notei, . T e s RN 1150
Red silty clay w1th r.mal] grneniSh gray streaks. Mi-

niute mien seales noted. ... ..o oo iiiii i 1
Tike the precofing o oow veaa wen s sasad s s 1160
Like the prece®ing (o aadeiin S e e s i s wiis 1162
Yake the proceding. (oo o, o s deved @am sns sias G 1164
Red:gilty marl, ..« cvnvonnivieesa e svis S 1166
Like the preceding. ... ... v i itsennrresens 1168
Like the preceding. ... ovvvevenvononsonoserenons 1170

Red shale and some greenish gray calearcons ma-

FEVTAL i o s s o o] A S e B S 1172
Red marly clay, with greenish gray blotches....... 1174
Red marly clay with fragmenis of greenish gray con-

cretionary limestone. .. .....coiiniiei oo 1176
Red-marly clayris s v s N S R R e 1178
Red silty marl with some greenish fine sand and some

red concretionary Hme. . .......c.ccovevinoneaenn 1180
Red marly clay, with fragments of greenish gray

BRI TOCM - v miens i ain s i s e e a5 S 1078 1182
Dark red marly clay, and some fragments of greenish

EPRASTCIIN v ot T % e e a Share WA RO e e 1184
Red MIAPEY Bl it s el 6 bl e s e 4 ..11RS8
Like the preco@ing: . o des seviamive @k o 1190
Like the preceding................ PR T U 1192
LAKG THE PYRCEMDE . o ocie ermm minimme e mmez simsese, w s 1194
LAke the PTeCedInE . . «ovnw v s e e Semn e Em s i&e 1197
Like the preCeding . . e e sren s anamines s s 1198
Red marly clay, with rare greenish gray streaks. .... 1218
Red:-marly Sy siieaammiindis udasitn S 1822
Like the preceding, with some greenish gray frag-

TIVEINRE i o im oo n, w05 T 00 A A 0 SRR 9115 1224
Red marly clay, with some pink and some almost

black caleareous concretionary fragments, . ...1226
Red marly clay with some lumps of dark purple chy

and some fragments of sandy rock cemented with

loose caleareous coneretionary material. ... ... ... 1230
Red marly clay, and some light greenish gray caleare-

OUSETOCIE. oovn e winth siwis sosn e s AESrWie w it o e g 1232
Efka the Dréceding. . coem s st s s s 1234
Red marly elay.........e00un. 3 N E— 1239
Like the preceding, and some fr’tgments of greenish

g 11 e e T e 12410

Like the preceding, and some gray and purplish frag-
ments of marly clay. Gypsum and pyrite noted...1242

Red marly clay and fragments of light gray and dark
gray calcareous material, Mica noted........... 1244

Red marly clay with fragments of calcareous ma-
EBITHL: socrimaiaoma o vrsimremmaise oe i saeecs e e S a e 1246

1120
1120
1140
1145
1148
11450
1155

1160
1162
1164
1166
1168
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Rel marly clay...... R B R R R T TR R 1258
Red marly silty clay, with fragments of ronelctlon-
ary caleite and some gypsum. Miea and pyrite

noted. Some quartz sand........... el 1262
Red marly shalc. ... ottt iiiiinnans 1264
Rd=apanly: BlEe o i st e i e ke s 1268
Red marly elay and some light grecnish gray and

white: lilmey [ragmenls. s w e st s seee suesis e 12740
Red marly clay and shale and some fragments of red

caleareons concretionary material. ... ........... 1280

Rted marly clay and some bluish caleareous material, . 1282
Pure white anhydrite of microscopic erystalline tex-
BULEE covais i s a0 T R A T 1284
Anhydrite, taken from bhit, .. ............c.00.uu... 1286
Red silt, with some fragments of ecaleareous concre-

EHOME v smrere bt ot ol Hasiass ot B S e e e e e 1288
A£70 MBS (110 b 71 | e P e o K S R e 1290
Red micaceons silt and clay, with fragments of gyp-

sum and lime and rounded grains of quarvtz. ...... 1306

Red marly silt and clay with some fragments of bluish
zray shale and some of anhydrile and limestone,

Some coarse round gquartz grains. .. ... ... ..., 1288
Red marly clay and silt. Some fragments show layers

of greendsh Eray Gol0T .. o i s s mmets 1384
Red marly clay and shale with some fragments of light

gray lime and anhydrite, and gray rock. ......... 1386
Red ‘marly silt . and ela¥. .:q v oo s veniimi 1396

Red silty marl and clay with fragments of anhvdrite,
concretionary lime and rounded guartz grains.,..1450

Red clay and sandy silt with caleareous fragments
and erystals of gyvpsum and large fragments of anhy-

APITE CrYBUANS: .o v e momom e o s 8, 1w 8 W 1488
Red sandy and marly clay containing some anhydr;te
and some small selenite erystals................ 1490

Pale red silty clay. The sample has caked apparently
from the presence of anhydrite and salt. Small sele-

nite Crystals Dregent. v, .ow ven i i gm s em s b e 1492
Tdke the proceding.....coceseeernsvnnmmoanesasas 1494
Pale red marly and silty clay with anhydrite and

SEIBIALE | icisvmrmrmmmme e ars oo ari s s ieye 816 W0Re s s 1518

Red marly and silty clay with anhydrite and selenite. 1536
Pale red marly and silty clay with crystals of selenite

and fragments of anhydrite.............. ... .. 1538
Pale red marly and silty elay. .. ...« . oiiiinen. 1570
Red silty and marly clay with fragments of anhy-

ool A et S MR ST s et T T 1572
Red sandy, silty clay with minerals as above........ 1576
Red sandy, Sty ClAT e e s asa oas srese s s 1578
Red silty and marly clay with selenite and anhydrite.

A crystal of double pyramidal quartz noted....... 1616
Red silty, marly clay.. R R e e 1618
Red sandy and marly cl-w wzth orystals of gvpsum

And ANKFAYIEE. . . i sl g e dens o it iy v 1632
Red silty clay with minerals as above and a few

green: fragments s ciisin cveveE R g 1640
Redsiltyand marly clay. ... .o v v vivrnnenunnaneens 1646

Red silty clay with crystals of selenite, fragments of
anhydrite and clusters of quartz crystals. ........ 1652

1386

1392
1450

1488

1490
1492
1494
1518

1536
1538

1570
572
1576

1578
1616

1618
1632

1640

1646
1652

1670
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Re:l silty clay with erystals of quartz, fragments of
anhydrite and radiating clusters of anhydrite....1670 1672

Like the preceding, but with more anhydrite, .. ... .. 1672 1674
Anhydrite, white, powdered and eaked, second sample. 1672 1674
Red silty clay and anhydrite, with erystals of selenite,
anhydrite and QuUATtZ. . oo oo it innennntenenasnas 1674 1676
Red silty clay and some anhydrite................1676 1678
Like ' the DroceiliNE cowmmaei v swsiarmaaia i e 1678 1694
Note.

Between the depths of 878 and 1694 feet no less than 108 sam-
ples of enttings have been examined from this boring. These sam-
ples consist for the most part of mixtures of red marly silt, sand,
anhvdrite and gypsum, and verify the driller’s log in several points.
Pebbles of guartz and some sand are present at from 930 to 936
feet. There must be a conglomeratic sandstone near (his <depth,
Quartz pebbles one-fourth inch in diameter ave rveported by the
driller at from 964 to 968 feet, Caleareous material appears in the
cnitings from 1150 to 1200 feet, where the driller reports several
thin layers of limestone. A thin layer of gypsnm shows in the drill-
er's record at from 1284 to 1288 feet. The samples at this depth
show that this was a laver of anhydrite, and that therefore the
driller wang right in differentinting it Irom limestone. The thin
limestone Inyers renorvted by the driller from 1500 to 1758 feet
seem from the cuftings fo have been anhydrite. Both sources of
information indicate the presence of some precipitated sediment,
limestone or auvhydrite, or a mixture of both at about from 1600
to 1630 feet below the surface. The hard, red, silicified limeroek
reported from LGS0 to 1656 lect is represented in the samples hy
limesione. The salt rock reported at from 1672 to 1674 feel must
have contained considerable anhydrite, which appears in the cut-
tings.

Pyrite was noted in the cuttings at 908-010, 1720-71130, 1242-
1244, and 1262-1264 feet below .the surface. Crystals of quartz,
which seem Lo characterize the salt, anhydrite, and gyvpsum-heuar-
ing red beds, were noted in the enttings at 1616-1618, at 1670-
1672, and at 1674-1676 feet. Free clusters of anhydrite are often
" associated with these guartz crystals. They were noted in these
samples at the three denths mentioned last.  From the cuttings it
appears that the ground contained some salt hetween the depths
1492 to 1518 feet., Small cerystals of selenite were seen in the
cuttings quite freguently from various depths, and the hvdration
of the anhydrite seems to extend to a greater depth in this boring
than in most other explorations on the Plains.

The “white gyp" reported by the driller at from 21 to 63 feet,
I take 10 be some soft, white, marly material, perhaps belonging to
the Pleistocene. The c¢lay gravel and sand reported at from 108
to 133 leet is doubtless the basal gravels ol the Triassic. The beds
below this are all Lo be referred to the Permian redbeds. The red
rock, which is reported from 484 to 505 [eet as separate from a

red clay above and a red gumbo clay below, is in a horizon near
that of the Alibates limestone lentil in the Glenrio well.

The Justiceburg Boring.

The Panhandle & North Texas Railway boring at Justiceburg, Garza
County. Elevation: 2312 feet above sea-level,

The depth of this boring is 600 feet, and all is in the Permian
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redbeds. These consist mostly of gvpsum in the upper 100
feet, and below this of red sandy silt. Salt was noted in sev-
eral places below 100 fect, and the last 15 feet were in rock
salt.  Information from My, (. L. Baker. of this Burean.

The Snyder Boring.

Driller's Log.

Log of Snyder Development Company boring, located at Snyder,
Scurry county. Elevation, estimated, 2400 feet above sea-level. S.
K. Reese, driller to depth of 800 feet; Norwood Bros., to 1660 feet.
Six-inch casing set at 1002 feet. Below this, the well was open.
A_lrotary rig was used. The horing was made in 1912 as a test for
o1l

Depth in feet
Below surface.

From To
Hard swhite: salds oo SVeiienidise mussres 0 105
Hard red san. . ... .. rvmvssnonineson s e 105 115
SOt WHite BANNA . - v v vvveso s bnr s atn oias o000 nsaimasss 115 145
Hard white sand................ SN S S S 145 155
Coal, 4 inches thick. ... ... ... .00 iiiiinnren. 155 165
Coal, 12 Inches thick. .. s o veaemmees .. 165 170
Hard sand roek; oo dunt iy ven ey 170 185
Red clay ....... ..o iiiinunins A 185 200
Red SHale .ovemocmmme s sosm i n s v nsers sasacsre 200 250
REBE FOUI o oo oniinm e e seineowsne) Slwok s s o 3538 YRR A 250 365
WhIte (SAN s aovama s smps i s s o aiamaEs s 366 3856
Red shale ..o v s i s stie v e i - 385 390
Bed rock ; isvevisadavayes Sdenveieay TS e 390 400
i 110 1 14 400 405
Red rock ......v0civunn e — A . 405 410
REA CIAY vivwms srormsmcnims s fuu e sons s serses 410 425
Red Sand. o oo ams aee asnimimmas B £8smedmiiiee s 425 440
Red vOCK ooy e @i eie e seieels e R R 440 450
“Ded of lode Btone’, iasml i e iy v R il 450 485
RO BANA TOUM . o v menebinin s b8 mmn S48 e bie 4 4870 o s 485 490
VVIIEE FOCK cocre wisie s sismiriais soms 8l asu e s o sowe e 490 500
OF] BANG coiiie im0 wismm s somin SR R e R e e H00 a05
BAME. s eiaiinaim s o SRR W TN R - 505 510
Red sand rocK. . ..o ove e R T P e 510 h1b
Red CIAY: o v shre i miaisis e Qe Wi mee K v hls H2o
Hard rod Torlesi s et s e isieies e e s s isiiiy: DBl 550
TREL O I wa iy o i o 0000 0 A B w5 S N 550 BSO
HALA T80 TOCK++ + v+ v everntannnanssnneneenns, ﬁ4ﬂ 655
Salt water (and salt rock). ... oo iii e 655 69§
BAlt F00K .0 mn womaibmmsmbieia s F e 008 A 695 705
BRed rocK...«v e cocwasons s v e 705 720
Salt rock......... R T PO A 720 765
Bied T0ele: omsans i am e s s S e i s apess 765 TT(_)
Balt POOK o s or s b e o S TR e R e 770 775
Red ShAle. . v vvverannrssnsessanssssssesas®nosss 775 786
Salt TOCK. . o v ot s v st sensnssssnnssssssssnssansoss 785 800

Clay, gravel and salt. .. .. ..o evrnnriinennn s 800 840
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Red rock, sand. . vvmrivavs vinaiaias e .. 840
Band Fock. . v ihiie v ee e Bl wiepdy s e 860
Clay, gravel mixed with salt. ......... ... ns 870
Rod sANA TOCK. o coe o oamoaiae vime sis sl e 1020
g0 A S e ol 1040
oy Ly e T D A P . 1140
Pacleagnd:, Tetl coapamrmans ey G e 1160
White TOeK, cwatiiei vas ereaihamene i S R 6 128-._':
Pack sand, red. .. ... covvvvuurannn- s e o1
Reod 100k BANMG: . oovusvammmmms s st sne s m e sisin e 1230
Red sand ooeeveveniie o e st A b SO
WWRIEE EDBKL. . vvmvm sinns smime mim e | Bnsron e B a0, 570 LS 1380
Salt, and shale. . ... vttt ensaatsronanaas 1570
Shelly rock, mixed with shale. ... ... .ciooonnn 1600
Red sand mixed with salt and qhnle ............... 16825
White lime rock and salt. . . .. ..ot v li‘-ﬁi_l
Hard red sand, gypsum and salt. ........ccooovvnnn 1725
Gray lime 1ocK. ... v iiin i iion o nnes e 1805
Gray lime, rock salt and sand.........covivuvnnn 1905
NWHILE TOCK . o s s s binin s sinies Aot R T et 1955
Red sand 700K, v oo v vt csrensnrncsnsasnsssas 2000
Gray lme T0eK. v omemsvrensenasborenss e e 2120
EATE VOO i s st s e Hm b S a8 WA e Wi W ws 2130
Red sand rock. .. ..cvvivevsoaasnasnamesarrenssos 2160
Red sand and gray lime.........ccuivvieecnrcnnan 2195
Hard sand and salt water................ ST 2230
Rod SaMs i s s aiie v fee snsmiah i PR EEE S 2290
€Tl § ¢4 A S SO RS e e S 2360
Gray lime mixed w 1111 SHNI . o creaernsms s Sabos: 218 Sy nesn @ 2385
Red sand rocK. . oon o ov i eeninennnnns — 2430
Samples.

Description of samples from the Snyder Development
boring, Snyder.

1955
20010
2120
2130
2160
2195
22290

2290
2360
23845
2430
2500

Company

Depth, in feet,
Below surface.
From To

Red clay shale and gray shale................... Surface

Red sand of fine texture, with some fragments of fine
textured limestone, some fragments of selenite and
some small erystals of quartz. Sample salty......

A sample of anhydrite of light gray color and com-
pact texture came up on the bit from depth of. ...

Red sand, of fine grains, with some gray limestone,
some granular anhydrite, and crystals of quartz.
[00h g b [ © o - A e S Sl

Mainly gray and light gray limestone, cffervescence
slow. Some of the gray limestone shows indis-
tinct imbedded darker particles -1 mm. in diam-
eter, like fossil fragments or ill-shaped oolites.
Some fragments of white and gray granular anhy-
drite noted. Some red sandstone of fine textnre. .

Mostly gray limestone, having dark flexuous parallel
streaks in some fragments; effervescing slowly.
These may be of organic origin. Some red fine sand-
stone, and some fragments of dark shale. Several
fragments of chert were noted, also some frag-
ments -of Aanhydrite: .« coovw v vivmsamimie e s

1750

1790
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Gray and white limestone. Some of the gray lime-
stone is like that at 17560 feet. With this is some
red sandstone, fine in texture, some quartz crystals,

Mostly a gray limestone, charvacterized by imbedded
Jork gray fragments from '%-14 amp. in diameter,
No foszils noted.  With the limestone is some chert,
<ome anhydrite, and some red sandstone........

Cray dolomite. Some fragments show a finely lami-
nated structure. Some fragments are of a darker
rock, Some grains of selenife and some granular
anhydrite were noted, also some minute ervstals of
pyrite,  some chert with microscopic  straight
spicules, ved sand, drusy quartz, and one double
pyramidal crystal of quartz. No fossils foun?. ..

Mostly gray delomilic limestone, some red saud and
some snhydrite.  There were also some quartz ¢rys-
tals, and some hluish white chert, The limesione is
in some fragments characterized by exceedingly
thin: and waxy: folatliong. s snisiinmnaenss dads

I.ike the preceding.................... =T e

Gray dolomitic limestone, in which are imbedded
minute dark erystals of anhydrite. Considerable
chert was preseff.-.eisrsisesniiuaie gk o

Like: the precedins s iri RrdvEsirdmeg e e

Like the preceding............... ET P =N e

Gray dolomitic limestone. Some quartz crystals woere
BOKOH 1 sovmranmmsionss Fom mnms S, e s o SIS RAg SR e

Gray dolomitic limestone, with an admixture ot red
SR e e R RS SR e T T R R R S

Like the preceding, but with less sand. ............
Gray dolomitic limestone with a considerable admix-

ture of red sand., Somao chert noted, ... .0 ...
TAKe the DroceliiE: . i it e s o ties Fme®sn e mnd it
Like the preceding, but with more sand..........
Like the proceding ...ccevrcivrcvecarasneanaeas e
Gray dolomitic limestone, with some red sand., .. ...

Yellow limestone, some dark gray limestone, some
red shale, and some fragmentls of anhydrite. The
yellow limestone has irregular dirty black blotches
and is dolomitic. The dark gray or black limestone
is not dolomitie. The anhydrite is granular, white
or bluish gray, translucent, in thin fragments. Some
anhydrite is bright pink in color. Test for potash
BEEATIVE i i s nan e e w6 m b siwa e Bera i §

L.argely quartz sand of fine texture, the grains being
moderately rounded and inerusted with oxide of
iron. Some fragments consist of sand grains im-
bedded in anhydrite. Fragments of limestone are
also present. There are some clusters of small
quartz crystals. Some soluble salts are present
and some anhydrite. ......cocvveivrnnieinansesn

A yellow dolomitic limestone. BSome fragments show
black streaky specks, and some contain imbedded
erystals of anhydrite. Some chert was noted, near.

Fine-grained sand, imbedded in a matrix of anhy-
drite. The sand grains are moderately rounded.
In the depressions on their surface there is usually
a coating of bright red hematite................

1810

1863

1900
1905

1910
1915
1920

1925

1930
1935
1840
1955
1085
18490
2400

2335

2400

2465
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Fine red sand fairly well rounded. Some fragments

of the rock show the sand imbedded in anhydrite.

The material contains clusters of crystals of gquartz

of minute size, There were also some crystals of an-

BV EIES: .oivmioiminms (mos s e aSaasis s S s e rb e v 4 e 2475
Mostly fine red sand, fairly well rounded, like the

sand in the preceding sample. There were also

fragments of a gray limestone, with streaky specks

of black, and clusters of microsoepic crystals of

GUATLE .« a:oovimmine wionm fossumss wiimis e e e i e 2485
Like the preceding. .. ..o eviviresrncensnnnssas 2500

Note.

The following is quoted from a letter from Mr. . S. Jackson,
Snyder Development Co., Snyder, Texas, May 24, 1912:

“l am sending you a sample of white rock taken from the well
somewhere about 1700 feet. It is part of a piece that came out
on the bit. When the drill went through it, the rock was ground
up so fine it dissolved in the water and left no sediments. We passed
through several strata of this rock. The water at times would he
milk white. Another white rock passed through would ball up on
the bit into a kind of gum. This latter rock was first found above
the oil sund at a depth of 505 feet.”

The uppermost 1700 or 1800 feet of this boring is in the Permian
reidbeds. DBolow this the formation is believed to be equivalent to
the dolomites in the Double Mountain Formation, and to part of the
Polomite Beds in the Spur boring.

The Scoggin Boring.

Scoggin No, 1. Located about 800 yards east from the west beund-
ary of Kent county, on the Yellow House Canyon. This boring was
being made by the Yellow House 0il Company, of Dublin, in 1913.
Iilevation: near 2100 feet above sea-level,

The data on this well are not available from any anthorita-
tive source, but the fact seems well established that salt heds
were encountered at 880 feet and continued at intervals from
this depth down to 961 feet.

The Upland Boring.

Log of a part of a boring made at Upland, Upton county, in 1910.
The boring is located in the west part of the town, and the curb
has an elevation estimated to be near 3100 feet above sea-level,

Depth, in feet,
Below surface.

From To
(o8 | (T SRR RSN SN UL SNt Al WS S Y 0. 1 =
Bl o £ Sl 2 G
RO BRI aciimriinse woih 6o sereie s e i o R B0 b T e 90 145
Wihite sand, With Watercicwia evvscisami s e e T 7] 160
Red LAY i v 0 TS ST s s e S A e 160 262

White sand, with WaLeD, iinG i e i i ey o s oo e 262 200
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Rel Clay. v omse s eom e s s wwsim s s slEE i 300 340
White sand, with water...... R R W T R 340 356
Streaks of red elay and sand roek. ................ 356 405
R BRI, o i E R e 8iRcate 406 415
Sand and clay. The clay is red and light gray, chang-

fng every two to thrée feetl covnwsn o e ssnnes 416 410
NRTER SSANT s oo oo s oI il ame i so8eeiin e e a1 aan
Sand and clay, changing from er to white ‘md blue.. &30 T
WREET SAIM. + v e v vereereeeeeensennnereserseeesrs 101 15
San:d and clay, red, gray and blue, changing every few

Lok s R R AT e e e e el e « Tla S14
SOI-TOCR: sor i fe i b by 814 835
FAMTESEONG: 5 D50 G e T iind b dim B dnieh BAE se¥ue mbaiorios 835 RGO
Red sandy roel, shale or elay. oo e v v o ie i oo RE0 1100
Water sand, with bitter and salt water. . .......... 1100 1120

Red sandy rock, with streaks of elay. Iln this red
clay are Inmps of white material, which, when pow-
dered by the drill, fleats up on the waler. .. ... .. 1120 1300
Doring was being made deeper in 1913,  Finished depth not
known.

Note.

The limestone from 2 to 40 feel is Comanchean, as also the sand-
stone immedianfely below this. The presumption is that at least the
upper part of the vari-colored clays with wuarer-hearing sand re-
ported from 160 to 835 feet also belong to the Comanchean, but
it is quite possible that the lower part of this division may he
Triassic. I"rom 860 to 1300 feet is without doubi Permian red-
beds. Salt and bitter waier is reported from sand between 1100
and 1120 feet below the surface. At the depth of 1300 feet the
driller reported that there had been very small veturns ol cuttings
for some time, and it appeored likely that he was then drilling in a
salt bed or in a salt-bearing red silt. A small sample was like the
returns from such salt-bearing silt seen in other explorations.

The Buena Vista Boring.

Rorks cxplored in a part of a boring made by the United States
& Mexican Trust Co., at Buena Vista, Pecos county, on Survey 23,
Block 2, Houston & Texas Central Railway lands, Istlmated ele-
vation: 2400 feet above sea-level.

Depth, in feet,
Below surface.

From To
ATIONE: BITL s s om0 im0 L A (T X R OB BT A 0 25
oA and BTAYELe v v v sonn v wis i sy s sy 25 220
Red shale and clay, containing hard black pebbles, all
through, and having a thin stratum of sand at 450
T I, R RSO S .o 280 531
Blue pyrmferous shaie. ......... SRS S g 531 5556
Ped sandstone: s e iis adesmsnes 36 ee s snes . Bbb 588
Red clay, containing layers of sandstone and white
A 11515 11 L b U, TP e 588 620

Not known, except from two samples of cuttings of
pure white gypsum, taken at 700 and 900 feet, and
from statements by the driller that rock salt oc-
curred at 962 feet and at 975 feet. ......... wsreew S0 1000
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Mainly red silty gypsum-bearing shale or clay, with
thinner heds of gray shale. Some cream coloved
and white limestone at 1377 feet and below. This
part of the record is known from 23 samples ol cut-
tings, taken from 4 to 95 feet apart. Some of the
red eclay had gray blotches. Some minute crystals
of guartz were noted. A cream colored limestone
was somewhat copions in a sample from 1377 feet,
and twenty feet below this a silty clay contained
minute spherical yellow calcareous concretions.
Most of the samples contained some calearcons ma-
terial.  Pyrite was noted in some of the gray or
sl gray BROTE . . o . cee v ts binn Siadimme e sre nwds 1000 1414

Note.

The upnermost 220 feet is believed to be Pleistocene, probably
2 river drift. TFrom 220 to 588 feet is most likely Triassic. From
388 down as for as the record extends, is no donbt Permian red-
heds, Tt is probable that these contain more salt than would ap-
wear from the two isolated mentions of rock salt by the drillers,
who stated that entlinzs from some parts of the boring were diffi-
enlt to obtain, and seemed to ‘‘disappear” bhefore coming to the
surface.

Deep Boring Northwest of Toyah.

Driller's TLog

Log of Producers’ 0il Company well, Huling-Ross No. 1, locaterd
in west halt of Section 16, Block 59, Reeves county. Drillers: A,
Wood, . W. Dodge, W. A, Nance, J. R. Dodge. Began drilling
upper 250 feet of well on December 3, 10105 finished Juune 23,
1911; ecable rig used. Hole caved badly at 160 feet, water at 735
feet; oil and gas showing at 840 feet, showing very little oil at 1855
feet, very strong gas at 1875 feet, oil showing in 15 feet of hard
sand. Stnck bailer and tools in hele at 2205 feet., Well was dry.
Began drilling deeper on Mareh 26, 1911; drilled to 4100 feet, with
eable rig; well still dry; finished August 7, 1914.

TTpper part of well; Lower part:
284 feet 1214-inch casing. A37 feet 12%-inch casing.
754 feet 10-inch casing. A00 feet 10-inch casing.
8T8 feet 8-inch casing. 1070 feet S-inch casing.
1226 feet 6%-inch casing. 21045 feet 63 -inch casing.
Depth, in feet,
Below surface.
From To
TIYDEUNNL srovvmirnes S D e @Al s dR ey aas & 0 10
Gumbo ...... e e SR PSR R S 10 220
GRUBMIL 4 i s e S e e e R S g s i 22¢ 276
Water Bafd. .o wommmmemssss qemps A oy 276 286
GVISOT e s o e e PO s RieaanaG 286 340
Hardvsanl, PWRer) o e e maiomeim, s mantem i 310 Jun0
Sand and RO L e e D e VR RS T 350 420
Gumbo ............ DL SRR S e 0 O, = 420 490
SOt WHILe SO0« vovre wiww s mmimismos vismn o we s srs s 490 535
Sand, gumbo and rock...... T A 535 550

Redclay ......... AR R R S R R 550 620
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Blve: gmbo 55 f0lieiie ain o eambiim e nad sl 620
Limestone ,........ R S S 670
L e S S R L e e 742
Red clay........ RS RAT R o R A S TR
Water sand...... S SR AR R R SR R e TaT
Blue BUmb0. . oov o s sniovesam il s S wlE T80
Crystallized EVDSUIN. ... .00t veecnnstnmnstrosanas s20
T T Y L O < 840
Gumbo, limestone and gypSUM.«.....vvvvriaaeras,. 660
Qypsom-and Shale. ..o e wrms o sev e
Gypsum and limestone...........

Blue: gumbo; siiaae vin v assie e dvainedien
Limestone, gumbo and gypsum. ........co0veven.-

Red bed (Cla¥y?) ..vvinenetonnceroseosoneasensns

Red bed and gypsum. ... ....couiuiinssnnnnsnnas =

Y DRIIIIL. 00 e ooy mim e onasis B A 18 R .

Red bed and EYPSUIML. . ... .ovivivrnnnrnnrsannnas

Red bed, gypsum and sheUs .....................
Gypsum and sand...............

Hard EYDBUNL. .« s oo oo s s s asnssessssssnssonssss
Hard gypsum (white and black)

Gypsum, limestone and shale.............. .. ... 1855
Dark gypsum, shale and little sand............... 1875
WHIte RVDBIIINY ci v e read wre e ROaE e o e 88 s e 2160
Sand ANA EYDSUIML. oo comems st st nmsmes s sosassss 2240
HMard sand.. . covevsransnsssens W o A 2335
(85 4 15] 1L 1 | (e R e A B . |}
Gypsum and lime mixed......... bl B S 2695
LAMS, PYAY o soomweianisnasamis el e e 2725
Gray lime...... SRR A A P v... 2810
L, 11 L o o o= 2875
Lime and gypsum mixed.......... AN i T 2900
DATk BTEY HMIB. . sws wvmmsimie s sini aos ¥ peais nm e ee o 2000
Sand and lime broken. ... ...... .o iiinnnnens 3070
Hard  sandi, dossasisees s e SRR e ans2
Pine and soft sand. . i~ ous o bl yiei suiEhas 3130
BIGCH TN . v v eimie Sopmina s bisie s wa % o ae o ot W e o e 3230
Sand and lime nnxed ........................... 3235
BEAIA o s o i o 5 0 B e I 500 e Wi T  mm 3315
Sand with trace of shale. . ...... oo, 3445
Band o eeseisiisae e eitiiaie e N N —— - 11
Black lime. ... o000 ann e T R SR W LT e 3500
BIATIE oo rimee wsomsms o o ¥ 0 Fa A A TR, sl IR0 R0 3510
BT L I s 3535
Lime and sand.....ccoeutoesscnesonsons IS ey 3545
Black lime . . 3575
BRI ooiiesiee sommmamin a pia e m am soamim, w4, 800 0786000 ....5b80
Gray lme........ociceniaenenanros aa R R RN R 3590
Bla.(.:khmem----.-n”...-.....--....'--.-u-..-gboﬁ
SAIMA  crnsirin oo me s Fe e i S v ae §8 e S R 3615
3 £ ) 111 SRS - o R oDy < SR e e 3616
AN oo s aacain om0 a om0 e St e 3695
Sand and e, o oasiee s Bmle o s e e 3700
Sand and limle shells, oo ovviiinirvoisnsneonenses 3705
GPRY SANA s eais mw v wim b eimiess Fi s o s e e s » - & T

670
742
752
TaT
780
8§20
840
8§60
880

900

930

960
1030
1060
1100
1290
1260
1340
1650
1680
1855
1875
2160
2240
2335
2350
2695
2725
2815
2875
2900
3000
3070
3082
3130
2239
3235
3315
3445
3455
35600
aniu
3535
3645
35756
3080
3590
3600

3615
3616
3695
3700
3705
3715
3730
3745
3760
3790
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SANA wou s e PR T AT T s Oy e 3790 3805
Tate: s o e s R R AT S SR SRR 3805 3830
Sandy IIMe. ... einb st amssansssiie daaeuia e 3830 3845
7 {0 ;A B e e N P e SR 3845 3800
U D el S M S e I & 1L 38945
Sanl AN M. o e s v s mma ass Sk ssis e wree e 3895 3923
Dark gray Sanilc: e s/ S s s inme 3923 3970
Black Mme: s e csiuia s e Svin B S .. .3970 3980
Sand and MIe: ooovnreis PeEiR T Eeah s 3980 4000
i1 QL N S e O o - 4009 4040
LAY TSR s i i doohics iaciras o 1 oo A 0 T L 4040 4055
Lime @nd, BanM. ..o s v spans Linass o8 dbe s 4055 4070
L o g SO 2 4070 4085
TalIO0, EIAY ¢ v v on ve oo sie pois sss o me s misn osia s ois s oms s 4085 4100
Ramples.
Description of samples from Huling-Ross No. 1 well:
Denth, in feet,
Below surface.
Prom To
A piece of impnre gray sandstone collected when well
was shot at 1800 feet, and judged by a driller to
have come frem the depth of from 1400 to 1500
feet. This is a zrav sandstone consisting of grains
mostly from 1-16 to 3 mm. in diameter.......... 1400 1500
A picee of rock taken when this well was shot and
judged by a driller to have come from near 1800
feet, is a very compact dark brownish gray dolo-
mite cut by joints or crevices which are filled with
anhydrite. [t is indistinetly stratified. 1In thin
section, vertical, it shows indistinet stratification
marked by yellowish irregular streaks.......... 1800

Tight gray anhydrite containing small streaks and
shecks of dolomite. In one thin section an area of
dolomite is cut by a small vein of anhydrite. The
dolomite bodies are not sharply defined in out-

e T A AT OSPeer 2000
Gray anhydrite containing some dolomite, ... ... ... 2050

CGray anhydrite containing dolomite which occurs in |
yellow layers and irregular tracts in a thin section,

On heating in closed tube drops of oil appeared. .. 2100
White granlar Anlvarito. « owmms cnmemmmminmme wws i 2150
Thinly laminated gray anhydrite. Many of the cut-

tings are thin flakes, some parallel and some ver-

tical to the lamination. TLaminations are marked

by the presence of yellowish dolomite. ... ........ 2200
Gray anhydrite o5 o0y o dvieviesaiii R S 2250
Gray anhydrite. The larger pieces show lamination

with darker and lighter layers. Oil was noled

when heated in a closed tube.................. 2300

Gray anhydrite.  In thin =ection (e Lirger pieces
show laminations of yellow dolomitic material 4
mm. thick, alternating with transparent layvers of
anhydrite about 1.2 mm. in thickness. The dolo-
mitie layvers merge into the anhyvdrite on the sides
and are crossed by many small veins filled with

anhydrite, as it shrunk laterally. ............... 2350
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Gray granular anhydrite showing laminations of
darker an-d lighter layers, the darker containing
more dolomite........ T & S e S

Granular anhydrite. .....c.. i

A thinly laminated gray rock consisting of granular
anhydrite and eprbonates, probably a mixture of
limestone and dolomite. ..o v vninivvin i venn

Granular anhydrite. The larger pieces show lamina-
tion with alternate light and dark layers running
at oblique angles to the longer diameter of some
Prapments o e s R e e

Granular anhydrite. The larger pieces show light
and dark laminations from 0.2 to 1 mm. in thick-
ness. Rituminous fumes were given off, when
heated in a closed tube. ., .. ..ot enens

Gray dolomite and anhydrite in intimate mixture.
Bituminous fumes were given off when hmted in
woelosmd fabessssriimiie e SISy sl AN B s

Gray, granular, laminated anhydrite containing some
dolomite and apparently some chale. .. ..........

Gray, granular anhydrite, containing some dolomitic
material, Note on label savs “Top of limae, .. ...
Mostly soft yellow dolomite, and some anhydrite. ...
Gray, granular anh}drite. Lontaining some calearcous
matter. Label is marked “gas™ .. ... . .0 L.
Gray, granular anhydrite, some gray limestone, and
some vellow dolomite showing small, peculiar re-
liefs on the lbedding planes. Considerable pyrite
is present, partly incrusting surfaces on some frag-
ments.  The gray limestone is foraminiferal, con-
toining Textularia (?) sp., Nodosarvia, and many
rerforated fragments of tests, also thin fragments
of Ostracod shells. An almost entire valve of
small peleeypod was noled. . ... iv ..
Gray anhydrite and dolomite, . .......«........
Laminated gray anhydrite and some soft }'ellow dolo-
mite in large fragments. ... ...cvaiviiinias iz
Laminated gray anhydrite and some soft yellow dolo-
mite in large fragments. ............... ...
Laminated gray anhydrite.......... ... ..........
Black silt, a thinly laminated limestone with vertical
cleavage, and a soft granular sandy gray dolomitic
limestone., A vertical scction of the laminated
limestone shows that the layers are separated by
sharply marked stylolitie joints which are filled
with 21 black substance. Heated in a closed tube, the
sample yields drops of oil and (umes of ammonia,
In thin section the black silt is seen to contain
nuch bituminous material and shows some minute
broadly elliptic bodies filled with a transparent
material. The silt or sand is mostly from 14 to
1-16 mm. in diameter. . .........covviiiinn...
Fine, gray, silty quartz sand containing rare scales
O DL O v o [ 00 R W R T e R
Gray, fine-textured quartz sand, mostly less than one-
eighth mm. in diameter.............0 i unnn
Gray sandy silt and some dolomitic material, ... .. ..

2400
2450

(B8 o]

-] =1
L1
=

[£-]
-1
el
-1

2800
2850

2000

20950
3000

30450
3100

3150
3200
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Sandy dolomitic silt with some impregnating black
bituminons materinl. Strong fumes of sulphur and
bitumen given off. when heated in closed tube.
When ignited the black shale sustains a flame. ...

Gray, fine sand and some dolomitic rock...........

White quartz sand from 1-16 to % mm. in diam-
T I e o e

Dark, almost black, greenish shale containing dolo-
mitic material and sand. Yields fumes of bitumen,

sulphur, and ammonia, when heated in closed

11 e
Fine light gray qunartz sand with some dolomitic
MAaterial .o ev e SR N B A T

A sandy gray silt, micaceons an:dl containing somoe
dolomitic material. ... ... ..o innnnrnn s
Black sandy dolomitic silt, and gray fine sandy voclk.
ITeated in elosed tube it gives muech oil.........
Sandy dolomitic and silty rock. Some is gray, some
black. Scales of mica noted. The black rock dis-
tils mueh oil. The texture of the rock is fine and
OB e S S e AR B e
Gray sandstone of [ine texture, impregnated with
some dolomitic matevial. . ... . ciiiii i,
Shaly, dolomitic, fine gray sandstone, containing some
MO SERTRE o v v s a o i o a3 0
Sandy and shalv giay dolomite. ... ooy
tolomitic and shaly gray sandstone, slightly bitumin-
YLD S e N s RSP Ly e e
A black rock consisting of fine sand cemented by
bituminous and dolomitic material. Distils very
IV WO s o, wninsm rrscimansnisin woes o0 e v $7507 S5 Bt e
Dolomitic and shaly sandstone, some gray, some
black. The black contains much oil, the gray, much
AOIOIMILE . o.c vir viniinie o mins v o am s niormin ae s e
Gray, fine sand, cemented by dolomitic material. ...
Gi'ay_ rock, consisting of fine sand in a cement of dolo-
TVREERE & cocnios oy oimien oo i e i | T A " T
Sandy material, part of which is in 2 cement of mainly
dolomite, and part in a vement of mainly bitumen.
0il drops were noted when heated in a closed tube.
Dark gray rock consisting ol guartz grains in a ce-
ment partly composed of dolomite, but mostly of
hit}.)uminous matter. Oil distilled off in a closed
T : . o mreosie st e s o e s e e R SRy e
Lark gray rock consisting of quartz grains, some in a
cement of dolomite, but mostly in a cement of bi-
tumen. Oil distills off in a closed tube..........
Dark gray rock containing quartz grains, cemented
together mostly by bitumen, but also by some dolo-
mitic material. Effervesces briskly. 0Qil distills
off when heated in closed tube............. Lo
Black rock containing quart‘z grains comented to-
gether with bitumen and some dolomite. Distills
off oil in closed tube........ R RS LS SRR 5
Dark gray rock containing quartz grains cemented
together. Most of the cement is bitumen and forms
a black mass, some is dolomite. 0Oil is distilled
off when heated in closed tube. ................

2250
2300

3400

3450

3500

3600

3750

3785
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Dark gray rock containing quartz grains cemented to-
gether with bitumen and dolomitic material. 0il
distilled off when heated in a closed tube........

Gray rock containing quartz grains cemented together
by more dolomite than bitumen. Oil distilled off
when heated in a elosed tube. ... ... i

Gray =ilr comented together with dolomite and a little
bitnmen, Bituminous fumes were given off wiien
heated Gme elosed TUbews: woinsminie s taimsm

Dark gray silt cemented together with dolomite and
bitumen. 0il was distilled off when heated in a
ClOBEL TN v mme wiin oo vwie o bR w1 SRR 3558

Black silt cemented together with bitumen and dolo-
mite. 0il ig distilled when heated in a clesed tube

Dark gray silt cemented with bitumen and dolomite,
0il was distilled off when heated in a closed tube, .

Black rock containing silt cemented together with
bitumen and dolomite. Oil distilled off.........

Dark gray silt cemented with bitumen and dolomite,
0il distilled off when heated in a closed tube. Py-
rite and mica NOted. . v wrn ae saeses v wa

Fine yellow sand, and black silt cemented together
with bitumen. Oil is distilled off when heated in
I P s I T T S S, T

Gray and some Dblack silt, cemented together by
bitumen and dolomite. Oil is distilled off when
NentBl  cosuns s ove ans s Fravs aie s ERE rR T

Very dark gray silt cemenied together with bitumen
and dolomite. O0il is distilled off when heated in a
Closed tUDe. L vttt e it e e e

Some dark and some light gray silt cemented together
with bitumen and dolomite. Oil was distilled off
Whel heated . . comem v e e wEms wem s

Yellowish gray sandy sillt cemented together with
dolomite and a little bitumen..................

Gray silt, cemented together with dolomite and a
small amount of bitumen. Bituminous fumes dis-
tilled out, when heated in a closed tube. ... ......

Sandstone cemented by dolomite. Dituminous fumes
were given off when heated in a c¢losed tube......

Black rock consisting of sandy silt cemented together
with bitumen and a little dolomite. Oil was dis-
Hled Off voaiuiniis vibe fEsssmin Sms Sl ransma i, v

Black rock consisting of silt cemented together with
bitnmen and dolomite. Yields much oil when heat-
ed in g closed CULE. . oo suvvion vae s svaein e dissne

Almost black rock consisting of quartz grains ve-
mented together with bitumen and some dolomite,
0il was distilled off when heated in a closed tube. ,

Very dark gray rock consisting ol sand and silt ve-
mented with bitumen and dolomite. 0il was dis-
tilled off when heated in a closed tube.........

Black rock consisting of sandy silt grains in a cement
of bituminous and dolomitic material. 0il was dis-

Some gray and some black rock, consisting of quartz
grains in a cement of bitumen and dolomite, il
was distilled off when heated in a closed tube. ...

3805
3810
3815
3820

3830

3835

3840

3845
2850

38545
3860

3865

3870
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Gray sandy silt in ~ coment of dolomite rnd some
bitumen. Oil was distilled off when heated in a
elosed Bbe . o luiiinnin ph e e e e L

Light gray rock coveisting of =ilt cemented together
with dolomite and some bitumen. O0il was distilled
off when heated in a closed tube.  Mien noted. .. ..

Gray rock consisting ol silt cemoented together with
dolomite and some bituminous matter. Ol fumes
woere.given off when heated in a closed tube. Mica
3 [¢1 = | T SR S a L O U o S ST

Gray rock consisting of silty sand slightly ccmented
with dolomite and some bitumen. Yields fnmes of
oil when heated in a closed tube. ..o oL,

Bluish zray rock consisting of silt in a scant cement
of dolomite. A little mica was noticed. Sulphur
and bitnminons fumes were given off when heated
N clogSed LD vevnis smmminmain s ssimn e simmm s s

Gray rock consisting of silt comented together with
a little dolomite., Some mica noted. Yields fumes
of 0il when heated in a closed tube, ... ... ......

Gray sandstone of fine silty texture containing a
little dolomite and a few scales of miea. Yields oil
fumes in a2 elosed tube. . . oo i e

A gray silty fine sandstone containing a little dolo-
mwite.  Miea was noted. Yields sulphur antl bi-
tuminous fumes when heated in a closed tube. ...

A gray sandstone of fine texture containing Jdolomite
and some mica.  Yields bituminous and sulphur
fumes when heated in a closed tube............,

Black rock of line texture consisting of sandy silt
cemented together with bitnmen. Some mici was
noted.  Yields mueh oil when heated in a closed
tube. Rock burned when heated in the flame., ...

Blaek and dark gray rock consisting of sandy silt ce-
mented together with bitumen and a little dolomite,
Contains some mica. Yields oil when heated. .. ..

Dark gray rock consisting of silt cemented together
with bitumen and some dolomite.  Yields oil in.a
closed tube when heated.......... ooninn...

Quartz sand, some grains of which are cemented to-
mented together with dolomite and some wilh bi-
tumen and dolomite. DBituminous fumes were given
off when heated............... ... .. ... ......

Gray silty sandstone containing dolomite and 2 little
mica. Yields bituminous fumes when heated in a
1l Fr =T G o1 0T S A il e A B A

Gray and black rock consisting of sandy silt cemented
with bitumen and deolomite. Yields oil in a closed
tubeowhen heatel oo 355 LGS TEETN0 oanGs

Dark gray rock composed of sandy silt cemented with
bitumen and dolomite. Yields oil when heated. ..
Black rock of fine texture consisting ot silt cemenred
with bitumen and dolomite. Yields oil when heat-
ed in a closed tube. Mica and pyrite noted. In thin
seetion several imbedded pieces of thin shells,
rounded concretionary (7?) grains, spines, and a
small Trochammina were noted................

3905

3010

3915
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A black rock consisting of calcareous silt impreg-
nated with asphaltic material. Pyrite noted. Yields
oil and burns with u flame. Pieces of thin small
shells noted, one entire ostracod shell seen, one
Endothyra and frazments of spines. In thin sec-
tion the rock is scen to consist of angular quartz

nirin, in which appear fragments of spines, =lhiells,
Trochammina incerta d’Orbigny, and thin valves of :
OBITNCOAR: oo oo amvmmsteas s sle @ sndas s 4005

Dark gray rock consisting of sandy silt in a cement
of bitumen and dolomite. Yields oil when heated. 4020

Dark aud light gray rock consisting of silt in a ce-

ment of dolomite and in bitumen. A few flakes of

mica noted. Yields oil in a closed tube when

T 4025
Gray rock consisting of sandy silt in a cement of dolo-

wmite and some bitumen. Yields oil in o closed

BB vimnam i e e e T s R e e RS e 4030
Dark and light gray sandy silt in a cement of dolo-

mite,  Bituminous fumes were given off when

) TTZETN o T e = e 4035
Gray rock containing sandy silt in a coement of dolo-

mite and bitumen. Bituminous fumes were given

off when heated........... ... ..., 4040
Dark gray and light gray sandstone containing dolo-

mite. DBituminous fumes were given off when

MOQATBHL 1oiinavsrars i syt w8 R0 8 e a8 e, AT 4045
Fine grained white sand and dolomitic material. Di-

tuminous fumes were given off when heated...... 4055
Dark gray sandy silt in a cement of bitumen and

dolomite. Yields oil when heated.............. 4065

Dark gray rock of fine texture composed of silt in a
cement of bitumen and dolomite. Yields oil when
heated. In thin section, the quartz grains ave seen
to be angular, cross sections of spines or spicules
were noted, and a flat Ammodiseus. ............ 4115

Note.

Twenty-three samples, representing the rocks penetrated [rom
2000 to 3000 feet below the surface, consist of anhydrite, in the
main, intimately associated with more or less dolomite, and hav-
ing mostly a thinly laminated structure, such as is seen in parts of
the Guadalupian formution. Some {ragments showed that this rock
has in places been brecciated.

At 2700 there is some nearly purce dolomite. Near 2800 there
is a gray ldmestone containing some foraminifern and [(ragments
of small shells and other fossils, In this part of the section the

rock is otherwise uniform in character, heing anhydrite and dolo-
mite. Below this depth the samples from 3050 to 4115 feet con-
sist of a rock which may be deseribed as dolomite containing more
or less fine sand, silt and claycy material. The range of variation
in the composition of this rock is from ncarly pure dolomite con-
taining only a small amount of siliccous material to pure sand,
as at 3100, 3150, 3400, and 3500 feet below the surface. At vari-
ous depths, this rock has been impregnated with much bituminous
material, so as to be black. This condition was noted at 4050,
3250, 3450, 3600, 3735, 375b6-3785, 3805-3820, 3840, 3860-3885,
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3950, 3990-4000, 4065, and 4115 feet, making a thickness of nearly
100 feet of black asphaltic rock. DMuch of the other sandy dolo-
mite is to a less degree impregnatcd with hydrocarbons, so that
nearly all the samples from this part of the well will yield bitumin-
ous fumes and even drops of oil when heated in a closed fube.

A mixed sample of this black rock taken from five different
depths has been distilled to delermine the hydrocarbon content.
It was found to contain 14.2 per cent. of volatile combustible hydro-
carbons. This includes an amount of oil equivalent to 2.4 gallons
per ton of the rock.

The uppermost several hundred feet of this boring, possibly a
thousamd feet, are believed to he the Comanchean. The strata
from 1030 to 1315 feet below the surface is probably to be referred
to the Permian recbess. ‘'he 2785 feet of strata below this are
all believed fo be in the Delaware formation, and are probally Lo
be correlated with the Dolomite beds in the Spur well, Dickens
county.

DISCUSSION OF THE DATA.,
Indications of Desiccation.

The existence of extensive salt heds is conelusive prool of
genecral desiceation in the redbed sca., Ior the precipifation
of potash salts in any natural water, extreme desiceation is re-
quired. The geographical conditions necessary for such con-
centraiion of sea water is the separation of smaller basins from
the main body of the sea. It is not at all likely that the con-
centration in the open sea has ever in the past approached a
condition near the limit of saturation for potash salts. In the
finding of natural potash salts, there is, therefore, a presump-
tion that their location is in an ancient isolated hasin.

Indieations of Ar Isclated Zacin.

There are several other circumstances which suggest that
the Staked Plains are located in a place where an isolated
basin existed when the salt beds were formed. Several cir-
cumstances indieate, at any rate, that the west half of the Pan-
handle is near the central helt of a geosyneline whose axis
runs nearly north and south.

A mild suggestion of the existence of such a geosyncline (a
belt where the earth’s exterior has heen relatively settling
more, or eclevated less, than in the surronnding countey, and
where possibly this condition of secular relative movement
has long existed and is still to some extent maintained) is to
be found in the great topographic feature known as the Llano
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Estacado. This is a level plain, from 100 to 150 miles wide,
into which the drainage lines on all sides have made slow
progress as compared with other regions farther north, simi-
larly situated with regard to the larger features of our con-
tinent. Erosion on the Llano Estacado has, during a part of
the Pleistoeene and  perhaps aiso Teritaey thne. heen at a
standstill.  This condition has permitted the accumulation of a
considerable thickness of Pleistocene, and possibly some Ter-
tiary, material, while the surrounding land has been eroded.
The suggestion is that a eontributive cause to this condifion
may have heen that the Llano Estacado has not been lately
clevated as rapidly as the surrounding parts of the CGireat
Plvins.  The sogvestion i< eiven Jerowhat if may he worth.
Much importance can not be assigned to it, owing to our lack
of knowledge of the rvelative value of other factors, which
must also he taken into consideration in the interpretation of
the physiographic Features ol the plains,

Conelusive evidence of the existence of a geosyneline in this
belt is, however, not wanting. All geologists who have studied
the region on either side of the Llano Estacado, east or west,
have found the general dip in the adjoining country fo he in
toward the Plains, East of the Staked Plains, the dip is to the
west: and on the west side, the dip is to the east. The west
dip on the cast side is extensive, and quite high for its extent.
Along some Tines, in plaees, it aiounts to at Teast thivty feet
per mile, and it continues for neavly two hundrved miles.
Lower and lower strata come up to the snrface in this diree-
tion. On the west side of the Staked Plains, the dip is known
{o be to the ecast, away from the mountains in New Mexico,
(tnmmins noted that the dip decreases as the plains are ap-
proached from this direstion, cnd e was probably the first to
note that *“the Staked Plaips maxv he sl i6 he inoa Desnian
hasin,”

In the well data already presented, the only clear evidence
of the existence of this geosyneline at the south is fonnd in the
fact that in the Huling-Ross well, the redbeds, if present, do
not extend deeper down than to 1615 feet above sea-level;
while in the Buena Vista well, they certainly continue down
to 985 feet above the sea-level.
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In the northern wells, the basin structure is less conspicnous,
(lorrelations of the well sections are somewhat uncertain,
owing to the variability of the redbed deposits. Ifor the major
divisions of the well sections, the Pleistocene, and possibly
Tertiary, the Triassic, the Penmninn redbeds, and the Permian
dolomites, some correlations are given in each case in the notes
on these horings. It does not scem possible to more than sur-
mise what any of the cquivalencies are between different
memhbers within the redbeds. There seem, however, to be two
zones of salt beds., In the Childress horing, only one of these
zones ig represenfed; no doubt the lower. This begins at a
depth of 800 feet and may be said to extend down to the hot-
tom of the more shallow boring, No. 3 of the boring at
¢'hildress. In the MeLean boring, salt was noted at 625, 845,
and at 1250 feet. Another salt was passed through at 1650
feet. In the Miller well there were some salt beds at Trom 940
to 1170 feet and another series of heavy salt beds from 1390
to 2480 feet. In the B3oden horine the salt beds seem to merge
‘nto one continuous series of close-lying salt beds, extending
from 640 to 1460 feet, and beginning again at 1690 feet. In
the Snyder boring, several salt beds occurred hetween 6535 and
1020 feet. These probably correspond {o the lower salt bheds
farther north, A still lower group of smaller salt beds was
recorded at depths from 1570 to 1940 feet. In the Post horing,
the eurb of which is ahont 600 feet ahove that of the Scocein
horing, the salt reported between 1300 and 1440 feet appa-
rently represents the upper gronp in the Snyder boring. The
salt in the Seoggin and Justiechurg borings is to be referred to
the upper of these groups. Tn the Spur boring there was only
one group of well developed salt beds, from 570 to 1174 feet.

Small reliance can, however, he placed on a eorrelation of
these gronps between the different explorations, execept for
borings located near together. It appears that in the Adrian
boring, salt deposition suffered but little interruption through-
out the making of 1700 feet of sediments. Tt is to be ohserved,
also. that the upper group of salt heds seems hest developed
in the Boden boring, and the lower group is hetter developed
in the Miller boring. As already stated, the two groups seem
to coalesce, or run together in the Boden boring, and this may
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be said also to a lesser extent to be the case in the Miller bor-
ing. Such a condition would be most likely to result near the
center of a basin undergoing gradual desiccation. It is pos-
sible that the uppermost salt beds in the Boden and Miller hor-
ings are not represented in the borings farther sonth, But with
the fow records in hand. a correlation of the salt hed groups
in the northern explorations with those in the region farther
south, is hardly warranted.

Tilting of the Basin.

Another circumstanee that obsecures the view of the hasin
strueture in the well sections in the north, is the faet that the
geosyncline in this region is itself tilled to the cast. Mg we
proceed westward from (hildress, we go up a high gradient:
from 1877 feet above sea-level at this place, to 4100 fect at
Adrian. The dip between these two points appears to he
easterly, everywhere. But east of Amarillo, this dip is prob-
ably smaller than to the west of Glenrio. Referred to the
present land surface, the Triassic, at any rate, plainly deseends
as we go west from Childress until we eome to Amarillo. West-
ward from the west houndary of the State, this formation is be-
licved to run more nearly parallel with the general slope of
the surface of the land. The geosynclinal strueture is manifest
mainly in a difference in the rate of the east dip of this forma-
tion. The north to south axis of the basin is, then, located
where the change in this rate is greatest. This change is evi-
dently quite gradual. With the data from borings now at
hand, it appears that the Adrian, the Boden. and the Miller
borings are nearer the center of this hasin than any of the other
explorations reported.

It is evident, as already stated, that the Permian basin itself
has been tilted to the east. This feature of the stroeture
is further elucidated in Figures 3 and 4.

The present writer does not know if Cummins held the view
that the Permian hasin was a basin in the Permian age, or if
he had in mind a solely structural basin, due to a synelinal
flexure formed at some later time than the Permian. There
is some evidence in the drill records that the Staked Plains
region was a busin in the Permian sea. and that this geosyneline
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is like many others, in that it is sitnated in a place where the
earth’s exterior has suffered, on the whole, a slight downward
flexine for a long period: dating, in this ease, perhaps, as far
baek as before the Permian age itself. This evidence is in the
data we posscss on the relative size of the salt beds at different
points. It may be taken for eranted that the salt beds are
thiekest where the sea in which they formed was decpest. It
may also be assumed that the several salt bheds represent the
total sa't deposits in one major hasin. The latter assumption
may or may not he entively true.  Another assnmption whose
validity is not quite certain, we may also make: that the wells
reaching 1800 feet, or a little more, have penetrated the greater
part of the salt beds. Tf we then sum up the total thickness
of the sall beds in the explorations which are on the cast of the
axis of the hasin, we find that salt deposition has heen notably
areater near the supposed ceenter of the basin than Tarther
east.  This is suggesced by the following table:

Table showing the estimaled combined thickness, in feet, of salt heds penetrated by
some horings in the Panhandle.

T Names of Borings: -____|_.-\<[rtn:l‘ !in:lu‘.ml' .\lllh-’i'?I-f)"'ﬁell‘l“.rCI\il:I_nrm.

Explored thickness of sall huri.-'...._._...-.__| iy | il

87 a0 I 815

*rartly estimated.

“*Fifty feet in this amount i= estimated to have been penetrated in the lowermost
oW feet, which the lopg deseribes o= being “red sandy clay with eceasionally thin
strata of =salt.”

e petfimated,

This westward thickening of the salt beds is so far evident
only in that part of the Staked Plains which is in the Pan-
handle. For the south extension of the Plains, no records of
any borings near the eentral axis of the basin have yet heen
obtained. The Buena Vista and the Upland borings hoth went
below the depth of the records secured, and from conversa-
tions the writer had with the drillers, his impression was that
at both places more sall had been penetrated than the records
indicate. The drillers at each of these places stated that from
much of the holes in the red eclavs and sands, there had been
very little silt or sand in the water carrying the returns. The
returns had seemed to disappear.

The form, extent and direction of the Permian basin of the
Plains ¢an be conjeetured mainly only from what is known
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of the physiography aud the general geological structure in the
surrounding country and in the Plains country itsclf. The
loneer axis of the basin evideutly extends in a gencral diree-
tion from north and south. It probably lies in a belt reaching
from near the southwest quarter of the Panbandle at the north,
to near Andrews county at the south. The axis of the Mara-
thon uanticline, already vising in Permian times, intersects the
axis of the Plains basin not far to the south of the Pecos river.
The old bhasin cerfainly did not extend south of this axis, Its
north limit is less evident. From the southwest part of the
Panhandle it may have extended northeast, north, ov north-
west; or perhaps the barrier separating this basin from the
novthern waters in the redbed sea lay near this vegion. At
any rate, it is recognized that this part of our present conti-
nent was near the sonthwest limits of the Permian sea, which
here made a wide detour to the south.® Tt is in just such an
angle of the sea that the geographical conditions wonld exist,
which might result in the isolation of a wminor bhasin where
desiceation might he complete, or might reach saturation for
potash salts.

The Finding of Potash-bearing Salt.

In some of the e¢nttings coming from the Boden boring, I
found small fragments of salt having a salmon red color. These
were submitted for analysis to Dre. Phillips. the Director of
the Bureau. The quantity was small, so that the result is to be
ronsidered approximate only. The analysis is, however, no
doubt substantially correct. This ‘‘red salt’’ contained 9.23
per cent, potash (K.O) ol the soluble portion. Tt confained
very little insoluble material. The rock salt from which these
red fragments were picked, gave only 0.99 per cent. of potash
(K.0). After these analyses had been made T looked for like
ved salt in the rock salt obtained from the Miller boring at
from 1500 to 1700 feet below the surface. A small quantity
was found also here, and this material showed 6.14 per cent.
of potash (X.,0) in the soluble portion, The guantity used in
this analysis was likewise very small, and was obtained from
cuttings which contained much insoluble material, mostly

*Compare Paleogeography of North America, Charles Schuchert,
Bull. Geol. Soc. Am., Vol. 20, Plate 85.
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anhydrite. Two additional small lots of red salt were later
picked from the cuttings marked as from 1300 to 1700 feet
below the surface from the Miller well. These gave, respeet-
ively, 1.72 and 2.79 per cent. of potash (1{,0) of the soluble
portion. The red fragments in these last lots were not red all
through, hut consisted in part of colorless salt.

In order to obtain more material, a visit was afterwanrd

made to the parties from whom these samples had been ob-
tained. Seven samples from known depths in the Aliller hor-
ing were secured. Some of these were duplicates of the sanm-
ples alveady examined. In addition to these samples, ten lets
of rock salt mixed with other euttings were collected from he
dump at the Boden boring and nine similar samples from the
dump at the Miller boring. At the latter place, the dump had
heen exposed to rains for a year, and to overflows. At Boden,
the dump had been exposed to the weather for less than a
year, and there had heen no overflow. as the horing is on
arownd lying above high water.

Omne sample of rock salt coming Irom between 875 and 925
feet below the surface in the Boden boring gave 1.16 per cent.
of potash (X,0) in the solubles. Other parts of this salt gave
0.99, 045, 094 and 0.98 per cent, vespectively. In at least
one of these lots, minute fragments of red salt were noted. The
salt giving 045 per cent. was Imbedded in anhydrite rock.
Salt from between 1240 and 1290 feet below the surface wave
0.43 per cent. Some salt from 1290 to 1460 feet gave 0.70 per
cent. Only one small 1ol of erains of red salt was seenrved from
the new samples obtained from known depths in this bering,
and most of the fragments making this picked lot contained
mixtures of red and eolorless salt. On analysis this picked lot
showed 2.07 per cent. of potash (I,0) of the soluble portion.

Two analyses of some salt talen from below 1300 feet in the
Miller boring contained. respectively, 0.62 and 0.91 per cent. of
potash (K.O). A sample of the salt imbedded in anhvdrite
from below 1700 feet was found to contain 10.50 per cent.
of potash (IK.0). This salt had no unusnal colov.

Some salt samples were taken from the dump of these bor-
ings. A large part of the dump at each place consists of fairly
¢lean euttings of salt. The material which lies uppermost was
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separately sampled in a place where it was known to have
come from the deeper part of the boring at the Miller Raunel.
At Boden different parts of the dump were identified, hy a
ventleman who had closely watched the progress of the drill-
ing. as representing the lower, the middle and the upper part of
the boring,

tindoubted red salt was not found in any of the smuples
from the domp at the Miller horing.  Some {ragments showed
a rusty red color, probably due to the presence of some very
fine red silt or to rust derived from fragments of the steel of
the bit. The percentages ol potash (K.0) in nine simuples of
salt Trom the dump of this horing vary from 0.31 to 064 and
average 045, In the dump from the Boden boring a small lot
of Lragments containing undoubted ved salt were fonnd, These
gave 1.7F per cent. of potash (K,0), Some salt containing
doubtnl red material gave 0.71 per cent.  Hicht ofher sau
ples contained from 0.25 to 0.68 per eent.. averaging N44 per
coent., practically the same amount as in the salt from the dump
at the Miller boring, [t is believed that this figare (0.449
approximates the average potash contents of the main salt beds
in-the region.

A visit was also made to Adrian, where a deep hole was
hored several years ago. When this boring was made, 2 num-
her of samples ol euttings were taken and preserved in bottles.
One ol these hottles was Found. 1t had heen preserved by M.
0. Olson, a farmer living in the vieinity. This bottle e¢nn-
tained nine layers of dilTerent cuttings, representing, no doubt,
separate strata of rock salt, anhydrite, and some shale, each
about a halfsineh thiek in the bottle. The depth where this
lot was talen was not known. Evidently it represented some
salt beds, no doubt below the depth of 700 feet. An analysis
of a mixed sample for the lot gave 0.31 per cent. of potash
(K,0). Dy diligent search a single fragment of red salt was
found in this salt, less than a millimeter in diameter, and too
small for analysis. All analyses made for this repori are pre-
sented, for more ready reference, in the following talles:
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Table I.

Contents of polash (K:=0) in pereentages of soluble portion of rack salt from the
Boden boring, Potter County.

| Jepth in feet

below sur- | K= i per-
Kumber of Nuture aml eomdition foee, or in- ' cemage of
Annlysis. of sample, ferresl part sulnble
of the portion,
horing.

Rewk sali_ .09

Itowk - 1.1

Cry=tals of rock <all in a il .45

Iii'ntk =alt t-nntﬂ:ninu some ved fragnients 0.0y

ook . o=

Rewk =1 (]

ek s ; 1\"1(1 nm 043

Rnrk salt, in part n-d “from |qum.. -[Tpner part ({8}

Roek salt, from dumb. oee ooeeee. !Lfmmr part | 0,41

Rock .::m. from dumpe [Ipper part 0.6

Ruek «alt, from dnnp. !U}- e part [ 025

Roek salt, from dmnp. AMididle party o,

Rock =alt, from dmnp. |i CWer patrt 1 LR

Teek salt, from dump. - Faovwer part 1,49

4 IRowk salt, fram domp . Fower part [N

pril |h‘~-=L <alt. in A matvix of anbydvite .. .- Not known ot

Table II

or pink salt (earnpllitor) picked lq-nn

samiples o
Pogter Conniy,

f ronk =alt

(I\Illi'l = of patash (K20} in pereentages of soluble portion of <wmall Trasients o 0 jed

frome the Boden heoring,

| ‘Depth in feot,
: ! below enur- | K0 in per-
Nunher of o Nature aml enmlition face, or in- | ventage of
Analysis, f of sample, ferred part solnble
| of the portion,
[ haring. .
! |
N e ] e e S, _l,. e =y
2381 Some colorless salt prosento._ . | s70-09p I 92,07
il MLored et L St-mes ! 0,93
Las JT:lkr':l rom dump, sonne eolorless sl nrosonl..i Miille | 1.71

Ta.ble III

Contents of potash (K=0) in peveeninges of the soluhle portion uf rock salt from the

Miller bhoving, Wandall County,

D%{é}h in feet ;

OW Sur- K0 i per-
Number of Nature amd eondition face, or in- f‘-{‘ﬂt«'l}.’e‘ of
Analysis. of sample. ferred part solible

#Jﬂl;?: portion.
i
| S —— VL R yro
2003 Cuttings of rock =alt, no eolor-. oo ceaeooon 10 4- 0.62
2205 Cuttings of rock =alt, some yellnwish. b 0.9
2206 Cuttings taken on dumpo... ... Middle? 087
2207 Cuttings taken on dump, ome reddish iragmunts Midadle? 0.7
2204 Cuttings taken on cump, some rodedish fragments T.ower .13
present.
2287 Cuttings taken en dump T.ower 0.31
il Cottings taken on dampe oo Lower 0.6t
22890 Ffflareseent salt. on surfacee of duwyp. Unknown 0,49
2908 Cuttings taken on dwnpe oL . Unknown 0.47
221 Cuttings taker on dump, neh <hale present....; Unknown ’ 0.49
2988 Cuttings from dump, ‘some red salt present?)..| Unknown ! 0.55
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Table 1V.

Contents of potash (K:0) in pereentages of soluble portion of small fraginents of red
or pink salt (carnallite ) picked fromm samples of rock salt, and ol one sumple of
eolorless =alt econtained in anhydrite from the Miller boring, Randall Connty,
IDepth in feet
! helow =ur- WO in per-
Number of Nature amd coudition face, or in-  eentage of

Analysis. ui sample. | fuml paird 1 soluble
£ the purtion.
hums,, |
2415 ] Pivked red salt Sragomwats__ .. ..._..]- 1500-1700 G6.14
Hoilll} Picked fragments containing some red salt._ .. 1700-2100 1.72
2246 Dieked fragnents containing some red salto_____ 1700-2100 2.79
240 Culorless rock sult in anhydrite.o ... | 17004 } 10,50
1

Significance of the Find.

1t 1s to he noted that all samples of salt from known depths
in the Boden boring containing more than 0.70 per cent. of
potash (1C,0) ave from somewhere hetween 870 and 930 foet
below the surface.  The red salt from the dump represent-
ing the middle part of the well may have eome from this depth
also. The percentages of potash noted in salt from this depth
are as follows: 0.94, 0,98, 0.99, 1.74, 2.07, 9.23.

It will also he noted that the red salt containing the greafest
pereentage of potash in the Miller boring eomes from hetween
1500 and 1700 feet below the surface. The significance of these
two occurrences hecomes apparent when we find that the
formations lie abovt 300 ccet deeper under the sureface at the
Miller ranch than at DBoden. TBefore entering the formation
lying at the surface at Boden, some 500 feet of overlying ma-
terial had to he penetrated at the Miller ranch. It is evident
that red salt ocenrs at the smine formational horizon in the two
explorations. Tt all comes from the upper part of the seconid
salt beds. The red salt found in the salt from 1700 to 2100 feet
in the Miller boring may, to be sure, helong higher up, hut

this is unlikely, There may or may not be a corresponding
lower potash bearing salt in the Boden boring. Observations
an this point are wanting.

In the Miller boring a eolorless salt containing 10.50 per
cent. of potash (I,0) is found in an anhydrite rock below the
depth of 1700 feet, ils exact posilion being unknown. The
assoelation of the two precipitation produets of salt and anhy-
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drite suggests that the potash -may have come from the upper
part of a salt hed, close to an overlying bed of anhydrite.

One very significant teature of the occurrence of the rved
potash-bearing salt is that it is tound near or in the upper part
ol the prineipal salt beds explored. Six hundred fect of salt
underlies the red potash-bearing salt in the Miller boring and
five hundred [cet underlies the same material in the Boden
horing. This circumstance suggests that the deposition of
potash was preceded by a long period of progressive concen-
fration of the sea water, at the end of which the point of satu-
ration for potash salts was reached, and these salts, also, begun
o separate out from the brine in the sea. It seems very un-
likely that this condition should have been reached at the
same time in two places thirty miles apart—this heing the
cistance between the Boden and the Miller borings—withonl
resulting in the deposition somewhere of constderable quanii-
ties of potash salts. With evidence that saturation for potash
salts was attained in two places, and perhaps in three (Adrian),

so far apart, this condition may be presumed to have been quite
aeneral.

Mineral Nature of the ‘‘Red Salt.”’

It is to be regretted that enough of the “‘red salt’ wus not
secured for determining its mineral nature. The facet that it
contained, in one case, as much as $.23 per eent. of K,0. and
that it differs in color from the other salt with which it is min-
gled, suggests that it is a real mineral such as carnallite, or
polyhalite. In the casc of all the analyses containing a per-
centage of potash notably higher than most of the rock salt,
this percentage evidently inecreases with the quantity of the
“‘red salt’ present, excepting the case of the colorless salt
found in anhydrite below 1700 feet in the Miller boring. .\
mineralogical determination of this colorless salt as well as of
the “‘red salt’” must await the procuring of more material. In
the meantime, the present writer is inclined to the belief that
we have in this instanee a natwral mineral eoutaining potash, o
far as the present writer is aware, the oceurrence of natural
potash salts in association with roek salt in the Permian red-
heds has not hefore been observed, although the salt heds in
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this formation have been quite extensively explored all the way
from Kansas and across Oklahoma to southwest Texas.

Prospecting for Potash.

The finding of potash-bearing salt in the Boden, the Miller,
and also, as helieved, in the Adrvian boring, was a fortuitous inei-
dent attendant on the making of some tests for oil or potahle
waters.  Iad potash been looked for at the tine these explora-
tions were nuude, we woudd no doubt pow have mueh more
delinite information on the quantity of potash in the sall beds
of the Plains.  Wo are now Himited to guatitative knowledo:
only. From the few samples taken—four from a 2600-foot
hole. a halt-hundred mostly Lrom the irren beds inoa 2000-
foot hole, and nine samples from a 2825-foot hole—no esti-
mate on the gquantity ol existing potash deposits can al all he
mide. One of the samples containing the potash is labelled as
representing [ifty feet of salt. It no doubt was colleeted from
a single bucket and represents, at most, some five feet of the
bed.  What there was in the other forty-five fect. we do not
know. Do the fragments of ‘‘red sali’” in the samples from
825 to 925 fcet in the Boden boring represent small scerega-
tions in the five feet of salt from which they probably come,
or do they represent a larger deposit of such material passed
through somewhere in the other forty-five feet of this salt hed?
The teudeney of potash is to diffuse. The laiter supposition
seems therefor the more ansible, But we do not know whieh
may be the ease.

Everything considered, the present writer helieves that the
problematie existence of utilizable potash in association with
the Permian salt beds in the southwest is, by these finds, ren-
dered suffliciently probable to warrant the beginning of ex-
plorations to settle the uestion of its presence or absence. From
the evidenee now in hand it would appear most profitable, per-
haps, to make the first test in the vicinity of the localities
where potash salts have already been discovered. The data
presented show that extensive salt beds underlie not only the
greater part of the Panhandle, but that they extend south to
Upton county and west into New Mexico. Where in this ex-
tensive territory the Permian waters were most effectively
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isolated from the main body of the ancient sea and most ncarly.
or wholly desiceated, can not well be made out by any exam-
ination of the superficial featuves of the region, exeept so [ar
s it may be possible to make conjectures on the basis of 1he
general strustine s already indieated and on the basis of the
nature of the sediments themselves as revealed by the cvill.
Such conjectures as it may be possible to make will lack the
definiteness regarding Jocalities that actual drilling tests wili
vive. bLeaving the region of the three wells already known
to contanin some potash salts, the territory which appears frowm
“ome present knowledee 1o give most promise is along the sup-
posed axis of the basin, southward and a little westward {rom
Boden, the Miller Ravcly aind Ladrian,

Frow the explovations already made, it is evident that fests
should extend to the greatest depth at which it may be
considered  profitable to  work, say 2000 feet, The “‘red
salt’” horizon in the Miller and the Boden horings will lie, i
is believed, over most ol the tervitory indicated, between 2000
and 2400 feet above sea-level, or from 800 1o 1700 feet below the
surface.

Suceessful prospecting will necessitate the cmployviment of
drillers experieneed in the coring of salt, and of the services
of competent teehnical help to wateh and determine the re-
sults as they appear.
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