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- - By

C. L. Jones

ABSTRACT

Twenty-one borings to augment existing information on potash resources at the prooosed
site for a waste isolation pilot plant in eastern Eddy County, N. Mex., were drilled and
logged in an 11-week period, mid-August to Movember 1976. Tne basic data developed from the
borings are tabulated in the present report. The tabulation includes lithologic and geophys-
ical logs of all the borings, as well as the results of chemical analysas, X-ray determine-
tions, and caiculations to establish a modal mineralogical composition of core samples frocm

potash ore zones and mineralized salt bteds.

INTRODUCTION

The USGS (U.S. Geological Survey) is contributing technical assistance to the U.S. Depart-
ment of Energy (formerly U.S. Energy Research and Development Administration) in the evalua-
tion and characterization of a proposed site for WIPP (waste isolation pilot piant) in south-
eastern New Mexico. As part of this contribution the USGS conducted an exploratory drilling
program to expand knowledge on the distribution, composition, and tonnage of potash resources
at the site. This program included the seiection of drill sites, inhole geoohysical legging,
and examination and sampling of core from the exploratory boreholes. The program was funded
by the U.S. Department of Energy; engineering assistance and other support services were
provided by Sandia Laboratories.

For the exploratory work at the proposed WIPP site, drill sites were selected, archaeo-
logical surveys were made, access roads and drill pads were built, and 21 boreholes totaling
11,197 m (36,737 ft) were drilled and completed in an 11-week period betwesn August 18 and
November 4, 1976. The archaeological surveys were conducted by the Agency for Conservation
Archaeology, Portales, N. Mex., under contract to Sandia Laboratories. Two companies--Boyles
Bros. Drilling Co., Salt Lake City, Utah, and Pennsylvania Drilling Co., Carlsbad, N. Mex.--
provided five drill rigs and crews under contract to FaS (Fenix & Scisson, Inc.), which in
turn was acting on behalf of Sandia Laboratories. All road construction and the furnishing
of equipment, supplies, and services required for the operation of the drill rigs were done
by private contractors for F&S. Contractual phases of the operation were supervised by F&S.

The collection of resource information from the exploratory boreholes involved geologists
and technicians from F&S and the USGS. C. L. Jones coordinated the core examination and other
geologic work performed by P. C. Aguilar, R. J. Cheeseman, G. S. Corchary, J. D. Kibler,

J. C. Lorenz, Florian Maldonado, J. W. Mercer, R. P. Snyder, R. H. Spengler (all USGS),
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Figure 1.--Map of eastern Eddy County, N. Mex., showing location
of proposed Waste Isolation Pilot Plant (W.I.P.P.).
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marine origin; they are overlain by a succession of marine and continental red beds that
range from Late Permian to Quatarnary. Table B summarizes the lithologic characteristics and

other details of the sedimentary units identified in the borings.

Upper Permian rocks

Upper Permian rocks include, in ascending order, the Salado Formation, Rustler Formation,
and Dewey Lake Red Beds. The distribution of the three formations and younger rocks in the

borings at the proposed WIPP site is summarized in table C.

Salado Formation

The oldest rock in the resource evaluation torings is the Salado Formation, which Lang
(1935) named and differentiated from the Castile Gypsum {Richardson, 1904). However, only
241-287 m (790-940 ft) of the upper part of the Salado was drilled and cored. This part of
the formation is chiefly rock salt, less abundant polyhalite and anhydrite, a few thin beds of
siltstone, and numerous partings of mudstone. Associated with some of the rock salt 152 m
(500 ft) and more below the top of the formation there are a few potash deposits that contain
sylvite, langbeinite, and other potassium and magnesium minerals.

The Salado Formation in the general area of the Los Medarios pilot plant site is divided
into a lower, middle, and upper member (Jones, 1973). ©Only 11 m (35 ft) of the lower member
was penetrated by the resource-evaluation borings, but the member is known from other borings
in the area to range betwean 296 and 354 m (970-1,160 ft) in thickness. The lower memcer
consists dominantly of rock salt with interbeds of anhydrite and polyhalite and a few partings
and thin seams of mudstone and siltstone. The lower part of the lower member is light to
medium gray, whereas the upper part is decidedly red with shades of reddish orange and reddish

‘ ) brown predominating. The middle member, known locally as McNutt potash zone, is the ore-

taining sylvite and langbeinite; it is 106-126 m (347-415 ft) of brown and reddish-ora 7e

» rock salt with interbeds of red polyhaiite and gray anhydrite. Thin seams of siltstone occur

in the upper part of the McNutt and there are many partings of mudstone between salt beds in
all parts of the unit. The upper member, 136-161 m (446-528 ft) thick, is predominantly
brown and reddish-orange rock salt with less abundant red polyhalite, gray anhydrite, and
brown siltstone, as well as partings of brown and gray mudstone. The upper boundary'of the
Salado is drawn at a sharp conformable contact between rock salt and siltstone.
Insofar as has been determined from the resource-evaluation borings and all other explor-

atary drilling in and near the proposed WIPP site, the lower and upper members of the Salado

‘ bearing part of the Salaco from which potassium salts have been extracted from deposits con-

are virtually, i~ not entirely, free of potassium minerals of commercial interest. The two
members are very similar in lithologic and sedimentalogic detail and greatly resamble the
McNutt zone in &il but one respect: they lack the potash deposits that make the McNutt
the economically important member of the Salado.

Within the McNutt and other members of the Salado Formation, many beds having distinctive

characteristics and great lateral continuity are widely used as stratigraphic markers by
mining companies and others doing exploratory drilling in southeastern New Mexico. The
terminclogy of these marker beds foifows that of Jones, Bowles, and Ball (1960) and involves

6
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Jocally as "blowouts." The dunes are stabilized to semistabilized by a sparse growth of
scrub oak, mesquite, and associated grasses representative of the northern Chihuahuan zone.
Genlogists and others concerned with the geology and mineral resources of the area find the
bedrock almost totally concealed by dune sand, and a szarch for geologic information and
minerals requires test drilling.

EXPLORATION FOR POTASH RESOURCES

During the exploratory drilling at the proposed WIPP site, the orime criterion for
selection of drill sites was the need to augment existing information on the distribution and
character of potash resources. Using this criterion, saveral areas deficient in resource
information were identified, and a total of 21 drill sites were selected. The location,
surface elevation, and other data concerning the borsholes drilled at the selected sites are
given in table A. '

Diesel-powered wireline and conventional-core drill rigs of the types used for potash
exnloration in southeastern New Mexico were employed in the present investigation. With this
equipment, conventional rotary drilling procedures werz used to bore to the top of the
potash-bearing section, and consacutive cores, 6 cm {2 1/4 in.) in diameter, were taken
through the full thickness of the potash-bearing section. The cores were cut with a face-
discharge bit that was set with diamonds, and they were recovered in 3- and 6-m (10- and
20-ft) sections by means of a double-tube core barrsl through which drilling fluid circulated
between the inner and outer tubes. The drilling fluid was saturated sodium and potassium
chloride brine to wnich starch, gel, and diesel oil had been added.

A1l cores were logged in the field within a few hours after removal from the borsholes,
and a lithologic log containing a description of the cuttings and cores was prepared for
each borehole (tables 1C-21C). In logging, reliance was piaced on inspaction of the cuttings
through a binocular microscope and on visual examination of the cores. Detailed mineraiogical
examinations were made only on the sections of cores found to contain potassium minerais of
commercial importance or potential economic importance. The mineralized sections of cores
were split longitudinally: one half was analysed and the other half was retained by Sanida
Laboratories for possible study and for storage as a matter of public record.

As part of the exploratory work, geophysical logs were taken the full length of each
borehole (tables 1F-21F; 1G-21G). The logging was done to facilitate the identification and
correlation of rock units and potash deposits, and to provide a depth determination independent
of that indicated by drill-rod measurement. For each borehole, the geophysical logs included (1) a
gamma-ray curve that recorded variations in the distribution of potassium and other radiocactive
elements, (2) a gamma-gamma curve that recorded variations in rock density, and (3) a neutron
curve that recorded variations in the distribution of hydrogen.

GEOLOGY

Sedimentary rocks totaling 686 m (2,250 ft) in thickness were penetrated by the resource-
evaluation borings at the propesed site for a waste isolation pilot plant in Los Medaros.

The olde.: rocks of Late Permian age include anhydriie, rock salt, and other evaporites of
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M. N. Mitchell (F&S), B. R. Orr {(USGS}, and L. A. Rives (FaS). J. 4. Mercer supervised the =
geophysical logging of boreholes done by J. A. Basler, J. D. Hudson, and 8. R. Orr (all USGS). \ﬂmﬁj
Jones and Corchary collaborated in sampling core from the borenoles. B. M. Madison (USGS) was
responsible for X-ray determination of the potassium and other minerals in the core samples.
A11 the core samples selected for chemical analysis were submitted by Sandia Laboratories
to Skyline Labs, Inc., Tucson, Ariz., for determination of potassium, magnesium, and other
elements required to characterize- the potash resources of the proposed WIPP site. For purposes
of quality control, a number of ndomly selected samples also were analysed by the Herron
Testing Laboratories, Inc., Clev:.and, Ohio, and by the U.S. Bureau of Mines.
The basic data developed from the drilling program are tabulated in the present report.
The tabulation inciudes 1ithologic and geophysical Togs of alil the boreholes drilled for
resource evaluation purposes, and the results of the chemical analyses, the X-ray determinations
of minerals, and the calculations to establish a modal mineralogical composition and the
distribution of potassium between individual minerals. Tnhese data will be used elsewhere to

define and evaluate the potash resource believed to occur at the site. An estimate of the
distribution, composition, and tonnage of resources will be prepared by . B. Jchn, R. J.
Cheesaman, and J. C. Lorenz {all USGS). A determination of the economic value and recover-
ability of the resources will be made by members of the U.S. Bureau of Mines (U.S.Bureau of
Mines, 1977).
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Geography

The proposed site for a waste isolation pilot plant is in eastern Eddy County, M. idex.,
about 40 km (25 mi) east of Carlsbad, M. Mex. (fig. 1). The site, centered at the common
corner for sec. 20, 21, 28, and 29, T. 22 S., R. 31 E., includes about 60 km? (23 miZ) in
T. 22 S., R. 31 E., and stretches of slightly more than & km? (3 mi2) in adjacent parts of
T. 22 S., R. 30 E., and T. 23 S., R. 31 E., for a total of more than 78 km? (30 miZ).
Approximately 90 percent of the area is federally owned land with surface and mineral rights;
the remainder is State-owned land.

The proposed site is a typical part of the surrounding westward-sloping Los Medanos
plain of eastern Eddy County. The topography is of a hummocky sand-dune type; dunes rise to
heights of 6 m (20 ft) or more above interdunal troughs and scattered small basins known
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Table B.--Summary description of rock units penetrated bv the potash resource evaluation boriags

Member Thickness
Age Formation or feet Description
zone (meters)
s 0-15 Sand, fine- to medium-grained, subrounded to
S - (0-5) angular, frosted, reddish-brown, unconsol-
2 idated, eolian
2
- . _ Calcareous soil, well-indurated crystallise,
= Aesca%erol 3-5 white, locally laminated in dark and light
2|9 caliche (0.9-1.5) bands
L @ UNCONFORMITY
g § Sanéstone, fine- to medium-grained, poorly
S| @ 0-32 sorted, palg-req to pinkisn-grav, LOCélTY
w| Gatuna conglomeratic with subangular to rounced
a (0-10) clasts of siltstone and coarse-grained
sandstone
GMCONFORMITY
s Sandstone, fine- to coarse-grained, micacacus,
e £ Santa Rosa 0-255 yellow-brown, grav, and greenish-gray;
<= Sandstone (0-78) interbedded with reddish-browm siltstore
= and mudstone
UNCONTORMITY
Siltstone and mudstone, reddish-orange to
recdish-brown, irregularly bleached
| " greenish=-gray in streaks and spots; extens-
Degeg Lake 267-541 ;vely cutcby veins of cross-fibrous
ed Beds (81-165) selenite; contains a few thin lanticular
beds oi fine- to coarse-grained, white to
grayvish-white sandstone
UNCONFORMITY
Anhydrite, finely crystaliline, very light
53-76 gray; locally gypsiferous along margias of
(16-23) interbedded red silt and mud where halite
has been removed by dissolution processes
Magenta 22-27 Dolomite, fine-grained, laminated, very light
Dolomite (7-8) gray to pale-greenish-gray
= Anhydrite, finely crvstalline, very lig ¢
= 84-179 gray, locally gypsiferous'along margizs of
& (26-55) interbedded seam of red silt and mud and
a- Rustler other rock layer from which halite has been
s removed by dissolution proczsses
=< -
Dolomite, finely crystalline, light-grayv,
Culebra 22-29 dotted with solution cavities from which
Dolomite (7-9) anhydrite has been partially to completely
removed by dissolution processes
Siltstone, clayey, reddish-brown, grading
downward abruptly into medium~dark-grav to
(gé:ig? bluish-gray, clayey siltstone; interbeds of
finely crystalline gray anhvdrite and rock
salt occur near the top of unit
Dominantly rock salt with interbeds of poly-
446-528 halite and anhydrite at irregular short to
(136-161) long interval a few interbeds of reddish-
Salado brown siltstone near top of unit
MeNutt 347-415 Do:i;éntly gock sal? w?th iat?rbeds of poly-
potashl (106-126) alite and anhydrite; contains sylvite,

langbeinite and other potassium minerals

lInformal name.
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Table C.--Distribution of pre-Holocene rocks in the potash resource evaluation borings

[Leaders (~--), not present.

To convert from English to meiLric units, muleiply feet by 0.3048 |

Surface Total ) Pre-llolocene rocks (depth interval in feet)
Borehole elevation depth Gatuna Santa Rosa Dewey Lake Rustler Salado
(feet) (feet) .mation Sandstone Red Beds Formation Formation
P-1 3,344.8 1,591 10-40 - 40-358 358- 677 677-1,591
P-2 3,477.7 1,895 18-38 38-164 164-690 690-1, 008 1,008-1,895
P-3 3,382.3 1,676 10-41 -—= 41-468 468~ 786 786-1,676
P-4 3,441.2 1,857 —— 8~ 99 99-609 609—‘ 930 930-1,857
P-5 3,471.8 1,830 —— 13-146 146-623 623~ 947 947-1,830
P-6 3,353.5 1,573 8-18 —— 18-357 357~ 659 659-1,573
P-7 3,331.7 1,574 11-45 -— 45-312 312- 630 630-1,574
P-8 3,336.4 1,660 9-39 -—- 39-391 391- 715 715-1,660
P-9 3,408,6 1,796 — 11- 66 66-562 562- 881 881-1,796
P-10 3,508.4 2,009 - 8-151 151-686 686-1,086 1,086~2,009
p-11 3,505.8 1,940 - 9-244 244-745 745-1,058 1,058-1,940
pP-12 5,376.0 1,598 - ——— 8-461 461- 749 749-1,958
P-13 3,345.4 1,576 12-38 - 38-427 427- 721 721-1,576
P-14 3,358.1 1,545 19-37 -— 37-387 387- 687 687-1,545
P-15 3,309.7 1,465 11-32 -—= 32-231 231- 542 542-1,465
P-16 3,322.8° 1,585 14-32 ——= 32-316 316- 646 646-1,585
pP-17 3,339.5 1,660 14-46 — 46-382 382- 715 715-1,660
P-18 3,478.7 1,998 - 9~ 87 87-628 628-1,088 1,088-1,998
P-19 3,546.3 2,000 -— 8-232 232-758 758-1,117 1,117-2,000
P-20 3,552.9 1,995 - 6-261 261-780 780-1,103 1,103-1,995
pP-21 3,510.2 1,915 -— 8-225 225-734 734-1,043 1,043~1,915




a systam of numbering that makes use of cardinal numbers to designate key horizons--marker
beds composed of anhydrite and poiyhalite--and ordinal numbers to desigrate ore zones--salt
beds containing potash deposits of possibie commercial interest. Al the marker beds and

ore zones that occur within the McNutt zone of the Salado are identified by number on the
geophysical Togs of the resource-evaluation borings (tabies 1F-21F; 16-21G). Identified also
on the geophysical logs is a siltstone unit at the top of the McNutt which was named the
Vaca Triste Sandstone Member by Adams (1944) and a bed of polyhalitic anhydrite near the
middle of the McNutt which is known locally and informally as the Union anhydrite.

Rustier Formation

Overlying the Salado Formation in all the resourcs-evaluation borings is the Rustler
Formation, which was named by Richardson (1904) for exposures in the Rustler Hills in western
Texas about 80 km (50 mi) southwest of the Vi PP site. In the borings, the Rustler is
88-140 m (288-460 ft) of anhydrite (locally alterad to gypsum), dolomite, and fine-grained
clastic rocks. Rock salt is present locally but formerly was more widespread, as indicated
by the oresence of dissolution debris, convergence of beds, and structural evidence for
subsidence. The clastic rocks range in composition from mudstone, through clayey siltsicne,
to very fine grained sandstone, and inciude structureless accumulations of uncansolidated
clays and silts that are residual dissolution products of clayey and silty rock salt.

A fivefold division of the Rustler is present in all the resource-evaluation borings:

(1) at the base, a unit of clayey siltstone and very fine grained sandstone with thin inter-
beds of anhydrite and rock salt in its upper part; (2) a unit of thin-bedded, solution-pittad,
finely crystalline dolomite (Culebra Member); (3) a unit of anhydrits with a single thin
interbed of unconsolidated clayey silt (residum from a thick seam of rock salt and associated
polyhalite and halitic siltstone); (4) a unit of thinly cross-laminated, fine-grained dolomite
(Magenta Member);and (5) a unit of anhydrite with a single thin interbed of unconsolidated
clayey silt (residum from a much thicker seam of clayey and sjlty rock salt). The dolomite
members, named by Adams (1944}, are regionally extensive units, and are important aquifers

in areas west of the WIPP site.

The upper boundary of the Rustler Formation is sharp and is interpreted as an unconformity
of slight discordance.

Dewey lLake Red Beds

Overlying the Rustler Formation in all the resource-evaluation borings are the Dewey
Lake Red Beds, which were named by Page and Adams (1940)lfor an alkali Take in western Glasscock
County, Tex., about 201 km (125 mi) southeast of the proposed site for WIPP. In the borings,
the Dewey Lake is 81-165 m (267-541 ft) of predominantly reddish-orange to reddish-brown silt-
stone and mudstone with lenticular interbeds of fine- to coarse-grained grayish-white sand-
stone. Virtually all the siltstone and mudstone are veined with fibrous selenite and are
generously sprinkled with greenish-gray soots and patches.

The Dewey Lake Red Beds are separated from the overlying Santa Rosa Sandstone of Late
Triassic age by an erosional unconformity. Between 145 and 163 m (477-535 ft) of the Dewey



Lake is preserved beneath this unconformity in the eastern part of :he proposed pilot plant A—_
site, but the forr :ion is much thinne in areas to the west - -ere a part of it has been s
removed by erosion during Cenozoic time.

Upper Triassic rocks

Santa Rosa Sandstone

Overlying the Dewey Lake Rea Beds in about one-half of the resource-evaluation borings
at the proposed pilot plant site is the Santa Rosa Sandstone of Late Triassic age. The Santa
Rosa has been stripped from the western part of the site by erosion, but as much as 78 m
(255 ft) of the formation is present in the eastern part of the site. In the borings the
formation consists of fir .- to coarse-grained micaceous, yellow-brown, gray, and greenish-gray
sandstone with interbeds of reddish-brown siltstone and mudstone.

The type locality of the Santa Rosa Sandstone, as defined by Darton (1922), is along the
Pecos River at Santa Rosa, N. Mex., about 306 km (190 mi) north of the proposed pilot plant
site at Los Medaros.

Quaternary rocks

Quaternary rocks in the borings include the Gatuna Formation, an indurated calcareous
soil known informally as the Mescalero caliche, as well as surficial deposits of dune sand.
A11 these units 1ie unconformably on older rocks.

Gatuna Formation

The Gatuna Formation of Pleistocene age, named by Robinson and Lang (1933), is restricted
to the western part of the proposed pilot plant site. In this area, the Gatuna is represented
by a few tens of feet of fine- to medium-grained, poorly sorted, pale-red to pinkish-gray
sandstone, grading downward locally into a conglomeratic sandstone that contains subangular
to rounded ctasts of siltstone and sandstone. The Gatuna unconformably overlies the Santa
Rosa and older formations.

Mescalero caliche

The Mescalero caliche, an informal stratigraphic unit named by Bachman (1976), is a
well-Tithified i1luvial deposit of chalky white, finely crystalline calcium carbonate ranging
between 0.9 and 1.5 m (3-5 ft) in thickness. The Mescalero forms a caprock that Ties with
angular unconformity on the underlying Gatuna and older formations, and its lower part
commonly engulfs irregular masses of the bedrock. Parts of it are Jaminated in shades of
1ight and darker brown, and are sparingly pisolitic.

Surficial deposits

Hummocky surficial deposits of unconsolidated dune sand cover virtually all parts of the
proposed pilot plant site. The sand is reddish brown, fine to medium grained, and angular to
subrounded. In some areas of prominent dunes, the sand may exceed 6 m (20 ft) in thickness.

10



MINERALOGY

Many identifications of minerals from core examinations in the fieid are given in the
1ithologic logs of the resource-svaluation borings (tables 1C-21C), but detailed mineralogical
examinations have been made only of the mineralized sections of core analysed for resource-
"evaluation purposes.

Table D 1ists the saline minerals found upon X-ray diffraction and petrogragnic examina-
tion of the mineralized Section of core. 5ix of the saline minerals are potassium bearing,
but only two of them--syivite (XC1) and langbeinite ((KMg),(SO.)s)--are commercially important.
A1l the-other minerals have little, if any, economic importance, owing to the lack of
commercially feasible methods for minerzl utilization or for extraction of potassium comsounds.

Sylvite and langbeinite are the potassium minerals of prime concern in any evaluation -~
potash resources, but their value as a resource depends on the ease with which thzy can be
senarated from associated minerals and clays. Neither mineral forms beds of purs material
in the cores from the resource-evaluation borings; both are invariably mixed with halite and
appreciable clayey deiritus, as well as with generally less abundant poiyhalite and (or)
anhydrite. Locally, the clayey sylvite-halite and the clayey langbeinitz-halite mixtures are
free from other saline minerals, but more commonly they contain ccmolex mineral assamblages.
Table £ lists some mineral assemblages involving sylvite and langbeinita that were identified
in core samples from the resource-evaluation borings. For furtt:r details on the mineralogical
compc ~ion of all the assemblages found, reference should be mzde to tables 1D-21D and

tables 1E-21E.

CHEMISTRY

To characterize the potash resources at the proposed WiPP site, a tctal of 426 samples
representing 132 m (432 €t) of core were analysad for Ca, K, Mg, Na, C1, SO, H,0-, H;0+, and
water insolubles. A boring-by-boring tabulation of the chemical data and X-ray diffraction
data on the samples are given in tables 1D-21D. The chemical determinations reportad in the
serieé of tables were made by Skyline Labs, Inc., whereas the X-ray detarminations were made
by the USGS.

The analytical procedures used by Skyline Labs, Inc., invclved washing =ach sample (ramely,
an intact half section of core) in acetone to remcve the diesel o1l used as a drilling-fluid
additive. After air drying, the washed sample was crushed and homogenized, and a portion of
the crushed material was weighed, heated to 80°C, and then reweighed for determination of
H,0- as represented by the weight loss. Thereafter, the portion of crushed material was heated
to 250°C for determination of H,O0+ as represented by the weight loss between 30° and 250°C.
Once the H,0 determinations were made, the crushed material was then leached in distilled water
to extract soluble components, leaving the insoluble clayey detritus associated with the saline
minerals in most sampies. Cation concentrations were determined by atomic absorption; the
chloride determination was by titration; and the sulfate was determined gravimetrically.

For 71 of the 426 samples listed in tables 1D-21D, a threefold split of the crushed and
homegenized matarial was made; one split was analysed by Skyline Labs, Inc., a second by
Herron Testing Laboratories, Inc., and the third by the U.S. Bureau of Mines. A comparison of
the analytical procedures used by the thrze organizations is made in table F; whereas the

analytical results are compared in table G.

11
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A Table E.--Minezal assemblages with sylvite and langbeinite found in core samplas from potash
( J resource-svaluation horings

[Sy, sylvite; La, langbeinite; Ha, halites; Ca, carnallite; Bl, bloedite; Ka, kainite; Ki,
kieserite; Le, leonite; Lo, loewveite; Po, polyhalite]

L]
- Assemblages with sylvite Assemblages with langbeinite
Sy+Ha La+ia
Sy+Hat+Ca La+Ha+B1l
Sy+Ha+Cat+Ka La+Ha+Xa
Sy+Ha+Ka Lat+Ha+Ki
Sy+Hat+Ka+Ki La+Ha+Le
Sy+Hat+Ka+Ki+B1 Lat+Ha+Lo
Sy+HatKa+la Lat+da+Sy
Sy+Ha+Ka+Le ) La+Ha+Bl+Lo
Sy+Hat+Ka+Ki+Lla La+Ha+Ka+B1l
Sy+Ha+tKa+Ki+La LatHa+Ka+Ki
Sy+Ha+Ki La+Ha+Ka+Lz
i Sy+Ha+Ki+la La+Ha+tLe+Bl
| Sy+Ha+La La+iHa+Ka+Le+Bl
1 Sy+Ha+La+Ka+Le La+Ea+Ka+Ki+Let+B1l
11 La+Ha+Sy+Ka
La+Ha+Sy+Ki
La+Ha+Sy+i+Ka
| LatHa+Sy+le
LatHa+Potle
: 13
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Despite differences in analyticai procedures and the considerabie sensitivity of atomic
absorption technigques to sample variation and changss in instrumental parameters, the results
reported by the three organizations generzily agree. MNevertheless, some discrepancies do

exist, but most are considered to be due largely, if not entirely, to the differencas in

analytical procedures. Howe 2r, for those samples for which some uncertainty existed with
respsct to one or -ore determinations, a repeat analissis was done. The results cf repsat

analyses are given in tables of chemical data (tables 1D-21D).
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Table 1lA.--Abridged drill-hole history

LOCATION: Sec. 29, T. 22 S., R. 31 E.
100 m (327 ft) from south line
168 m (551 ft) from west line

ALTITUDE (LAND SURFACE): 1,019 m (3,344.8 ft). Datum for depth measurements in drilling and
logging operations.

LITHOLOGIC LOGS PREPARED BY: P. C. Aguilar, R. J. Cheeseman, G. S. Corchary, J. D. Kibler,
B. R. Orr, and R. P. Snyder, August 26 to September 3, 1976.

DRILLING CONTRACTOR: Pennsylvania Drilling Co.

DRILLING RECORD: Commenced drilling on August 23, 1976, and completed on September 2, 1976,
at 485 m (1,591 ft) below land suriace.

Last circulation at 54 m (178 ft) below land surface.

62 m (203 ft) of 1ll-cm (4 1/2-in.) casing left in hole between 180 and 242 m
(591-794 ft) below land surface

Plugged with cement.

REMARKS: Top of salt in Rustler Formation at depth of 182 m (597 ft) below land surface:

18
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Table 1B.--Stratigraphic summary

Depth intervall

Rock unit feet meters
Holocene deposits 0-10 0-3
Pleistocene rocks:
Gatuna Formation N 10-40 3-12
Permian rocks:
Dewey Lake Red Beds 40-358 12-109
Rustler Formation 358~677 109-206
Magenta Dolomite Member 423-448 129-137
Culebra Dolomite Member 538-565 164-172
Salado Formation 677-1,591 206-485
Upper member 677-1,191 206-363
McNutt potash zone 1,191-1,583 363-482
Vaca Triste Sandstone Member? 1,191-1,201 263-366
11th ore zone 1,246-1,250 330-381
Marker bed 117 1,259-1,262 383-384
Marker bed 118 1,282-1,285 391-392
Marker bed 119 1,307-1,309 398-399
10th ore zone 1,319-1,324 402-404
Marker bed 120 1,334-1,335 407-407+
9th ore zone 1,338-1,343 408-409
Marker bed 121 1,347-1,349 410-411
Marker bed 122 1,356-1,357 413-414
8th ore zone 1,361-1,370 415-418
Union anhydrite? 1,381-1,393 421-425
7th ore zone 1,400-1,404 427-428
6th ore zone 1,414-1,416 431-432
5th ore zone 1,419-1,432 433-436
Marker bed 123 1,462-1,469 446-448
Marker bed 124 1,477-1,486 450-453
4th ore zone 1,490-1,503 454458
3d ore zomne 1,511-1,526 460~465
2d ore zone 1,533-1,538 ’ 467-469
lst ore zome 1,554-1,562 . 474-476
Marker bed 126 1,582-1,583 482-482+
Lower member 1,583-1,587 482-484
Maximum depth recorded 1,587 484

fDepth interval recorded from geophysical logs.

“0f Adams, 1944.
3Informal unit of Salado Formation.
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Tab.2 1C.--Lithologic log

20

Description ?;222)
" Caliche, very pale red to white with fine sand grains; reddish-brown
fine-grained sandstone 0.0- 10.0
Sandstone, reddish brOWn,-fine— to very fine grained, subrounded to
rounded, poorly sorted 10.0- 20.0
Sandstone, reddish-brown, very fine grained; brown to reddish-brown
siltstone; contains calcite crystals 20.0- 30.0
Sandstone, reddish-brown, fine- to very fine grained; contains calcite
crystals 30.0- 80.0
Same as above; and white, fine- to very fine grained sandstone--=—-—————- 80.0- 100.0
Siltstcne, reddish-brown 100.0- 140.0
Claystﬁne, reddish-brown with gray-green reduction spots=—————====——e——- 140.0- 180.0
Siltstone, reddish~brown; reddish-brown sandstone with reduction spots;
approx. 10 ;arcent reddish-brown claystone-— 180.0- 180.0
Claystone, dark-reddish-brown, light-reddish-brown, and pale-brown with
gray-green reduction spots; some siltstone and very fine grained,
reddish-brown sandstone 120.0- 200.0
Same as above, lighter in color (pale-brown); cavings- 200.0- 210.0
Same as above, increase in siltstone and sandstone 210.0- 220.0
Same as above, decrease in siltstone and sandstone 220.0- 240.0
No sample 240.0- 250.0
Siltstone, light-reddish-brown 250.0- 255.0
Claystone, reddish-brown with gray-green reduction spots——————————-—- 255.0- 260.0
Siltstone, reddish~brown 260.0~ 265.0
Claystone, reddish-brown 265.0- 270.0
Siltstone, reddish-brown; contains vein selenite 270.0- 280.0
Claystone, dark-reddish~brown 280.0- 290.0
Siltstone, reddish-brown with gray-green reduction spots; approx. 2
percent very light gray siltstone 290.0- 295.0
Claystone, dark-reddish-brown with gray-green reduction spots———-———-- 295.0- 300.0
No sample 300.0- 305.0
Siltstone, reddish-brown 305.0- 320.0
Siltstone, reddish-brown; reddish-brown with gray-green reduction spots,
very fine grained sandstone 320.0- 325.0
Siltstone, reddish -rown with gray-green reduction spots; some light-
gray siltstone; :me reddish-brown claystone 325.0- 330.0
Siltstone, reddish-browm; reddish-brown, very fine grained sandstone;
reddish~brown claystone 330.0- 345.0
7 Claystone, reddish-brown; some reddish-brown siltstone 345.0- 360.0

R
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Table 1C.--Lithologic log--(Continued)

Description ??2;2)

Siltstone, red with gray-green rsduction spots; carbonaceous cement--—-— 360.0- 365.0
Siltstone, red with gray~green reduction spots; vein selenite=————————v 365.0- 367.5
Gypsum, white, fine crystalline 367.3- 370.0
Gypsum and anhydrite, white to gray, fine crystalline 370.0- 375.0
Gypsum and anhydrite, white, fine crystalline; some red siltstone-—-—- 375.0- 280.0
Gypsum, white, fine crystalline 280.9- 386.0
Gypsum, white, fine crystalline 386.0- 388.0
Siltstone, gray-red with gray-green reduction spots; carbonaceous

cement; friable- 388.0~- 390.0
Siltstone, gray-red with gray-green reduction spots; carbonaceous

cement; friable; white, crystalline gypsum; clear selenite-----——-—- 390.0- 395.0
Siltstone, gray-red with gray-green reduction spots; carbonaceous

cement; friable 395.0- 398.9
Gypsum, white, fine crystalline 298.0- 400.0
Gypsum, -white crystalline; some gray-red siltstone; friable-—-—-———- 400.0- 405.0
Gypsum, white to gray, fine crystalline; gray-red siltstcne;

micaceous 505.0- 410.0
Gypsum, white to gray, fine crystalline to clear; selenite; gray-red

with gray-green reduction spots; siltstone 410.0- 429.0
Gypsum, white to gray, fine crystalline; light-gray, fine-grained

dolomite 420.0- 425.90
No sample 425.0- 430.0
Dolomite, light-gray, fine-grained 430.0- 440.0
Dolomite, light-gray, fine-grained; white, fine crystalline gypsum--—-- 440.0~ 445.0
Dolomite, light-gray, fine-grained; light-red siltstone; white gypsum-- 445.0- 4530.0
Dolomite, light-gray, fine~grained 450.0~ 455.0
Anhydrite, white to gray, crystalline; white to gray selenite-———----— 455.0- 460.0
Anhydrite, gray to clear, fine crystalline; red (with gray-green

reduction spots) siltstone 460.0- 465.0
Anhydrite, gray to clear, fine crystalline, dense 465.0~ 515.0
Anhydrite, white to clear, fine crystalline; contains some selenite-—-- 515.0- 525.0
Anhydrite, white to clear, fine crystalline; some red siltstone-———--—- 525.0- 530.0
Siltstone, red; some white, fine crystalline anhydrite-—---———-————— - 530.0- 535.0
Gypsum and anhydrite, white to clear, fine crystalline 535.0- 538.3
Same as above; some red siltstone 538.0- 545.0
Gypsum, white to clear, fine crystalline; selenite; some red micaceous

545.0- 550.0

siltstone—--
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Table 1C.——Lithologic log--(Continued)

Description ?EZZE)

Anhydrite, white to gray, fine crystalline; orange to clear selenite,

red with gray—-green reduction spots;siltstone 550.0- 555.0
Selenite, clear to white-——m 555.0- 557.0
Dolomite, gray, fine crystalline 557.0- 560.0
Dolomite, gray, fine crystalline 560.0- 565.0
Dolomite, gray, fine crystalline, vuggy in some places; selenite—————- 565.0- 575.0
Dolomite, gray, fine crystalline 575.0- 579.0
Mudstone, gray- 579.0- 580.0
Mudstone, gray, friable; white to clear, fine crystalline anhydrite;

some red siltstone 580.0- 585.0
Mudstone, gray, friable; white to clear, fine crystalline anhydrite;

red siltstone- 585.0- 590.0
Anhydrite, white to clear, fine crystalline; orange to clear selenite;

some red siltstone 590.0- 595.0
Gypsum 595.0- 600.0
Anhydrite, white, fine crystalline, dense; orange to clear selenite—-—- 600.0- 605.0
Anhydrite, white, fine crystalline, dense 605.0- £10.0
Anhydrite, white to buff, fine crystalline, dense 610.0~ 620.0
Anhydrite, white granular, demse, hard; red siltstone 620.0- 625.0
Anhydrite, white, dense; red siltstone 625.0- 630.0
Anhydrite, gray to white; white, crystalline gypsum; orange to clear

selenite; red to brown siltstone- 630.0- 640.0
Selenite, orange to clear, increased from 630.0- to 640.0-foct interval;

white, dense anhydrite; brown to gray to red sandy siltstone-——————-— 640.0- 645.0
Anhydrite, white to gray; brown to gray to red sandy siltstone—————-=-— 645.0- 650.0
Gypsum, white, fine crystalline; red to gray to brown, sandy siltstone;

clear to orange selenite- 650.0- 665.0
Same as above; anhydrite 665.0- 670.0
Anhydrite gray to white, dense; red to gray siltstone 670.0- 675.0
Anhydrite, gray to white; gypsum; selenite; siltstomne: 675.0~ 690.0
Same as above; minor, clear halite 690.0~ 695.0
Anhydrite, white, fine crystalline, dense; some caliche and dolomite

cavings; gypsum; orange selenite - 695.0- 698.0
Siltstone, red to gray; pink to clear, crystalline halite——=—=--—————u- 698.0- 700.0
Anhydrite, gray to white; gypsum; orange selenite; red to gray

siltstone; clear, crystalline halite ~-700.0- 705.0
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Table 1C.--Lithologic lcg--(Continued)

Description ?;Z:E)

Halite, clear, argillaceous, with orange poiyhalite blebs; gray to

white, dense anhydrité; gray to red siltstcne; orange, fine

crystalline polyhalite; caliche and dolomite 705.0- 710.0
Halite, clear with orange, argillaceous; brown siltstone; white to gray

anhydrite 710.0- 725.0
Same as absve 725.0- 730.0
Halite (90 percent), clear, argillaceous, contains polyhalite blebs;

2 percent orange, fine crystalline polyhalite; 3 percent brown to red

siltstone; 5 percent white, fine crvstalline anhydrite—-——-————————m—- 750.0- 770.0
No sample-- 770.0- 775.0
Halite (90 percent), cle- =, argillaceous, contains polyhalite blebs;

2 percent crange, fine crystalline peolyhalite; 3 percent brown to rad

siltstone; 5 percent white, fine crystzll -e anhydrite——-———-—m——-— 775.0- 800.90
No sample- 800.0- 805.0
Halite, clear, argillaceous, contains polyhalite blebs; orange to

moderate-reddish-brown, fine crystalline polyhalite; some brown

siltstone 805.0- 820.0
Same as above, with quite a bit of caliche and gray-red siltstone-—--—--- 820.0- 340.0
Halite, :lear, clayey; wvary little polvhalite 840.0- 850.0
Halite, 95 percent; polyhalite, 5 percent 850.0- 875.0
Halite, dirty; less than 2 percenc clay and poiyhalite 875.0~ 880.0
Halite, clayey; less than 2 percent polvhalite and siltstone-———--——— 880.0- 885.0
Halite, clayey; polyhalite 885.0- 890.0
Halite, clayey; increasing polyhalite 890.0~ 895.0
Halite, clayey; polyhalite 895.0- 925.0
Halite; polyhalite; less than 2 percent siltstone 925.0- 950.0
Halite, clayey; less polyhalite 950.0- 970.0
Halite, clayey; some polyhalite and some black mudstone 970.0-1,020.0
Halite; polyhalite; less than 2 percent anhydrite 1,020-0-1,025.0
Halite, clayey; polyhalite 1,025.0-1,030.0
Halite, clayey; anhydrite and polyhalite 1,030.0~-1,040.0Q
Halite, clayey; less than 1 percent polvhalite 1,040.0-1,050.0
Halite; clay and anhydrite; less than 2 percent polyhalite---—==——= — 1,050.0-1,055.0
Halite; very minor polyhalite 1,055.0-1,060.0
Halite; polyhalite; argillaceous material 1,060.0-1,065.0
Halite, clayey; polyhalite; gypsum or anhydrite i,065.0—l,075.0
Halite, fairly clean; less than 2 percent polyhalite 1,075.0-1,085.0

1,085.0-1,090.90

Halite; increasing anhydrite
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Table 1C.~-Lithologic log--{Continued)

Description

Depth
(feet)

Halite;

Halite;

Halite;
Halite;
Halite;
Halite;

Halite,

less than 2 percent polyhalite

approx. 2-3 percent polyhalite

approx. 3-5 percent polyhalite

approx. 2-3 percant polyhalite

less than 2 percent polyhalite

contains intergranular clay and polyhalite

dark-brown, clayey, with indistinct salmon to clear zones; band

of dense red-brown polyhalite at 1,207.2-1,207.3 feet; clay bands at

1,214,
1,213,

Halite,

fills

0 feet (gray), 1,214.6 feet (brown), 1,213.1 feet (brown), and
3 feet (browm)

dark-brown to salmon and clear, coarse crystalline; polyhalite

fractures; green clay parting at 1,226.2 feet, brown clay

parzings at 1,226.8 and 1,227.3 feet; intergranular clay increases

downward, and color changes from green to brown

Halite,

like above; clay decreased; polvhalite blebs increased; mottled

salmon to red-orange to gray polyhalite bands at 1,232.4-1,232.7 and

1,233.

Halite,

2 feet

brown-gray, mottled, clayey; contains indistinct polyhalite

| blebs
Halite,

blebs

Halite,

light-salmon to clear, coarse crystalline; contains polyhalite
and seams; grav, clayey halite zone at 1,238.8-1,238.9 feet----

light-salmon to clear, coarse crystalline; contains polyhalite

1 ] seams
| Halite,

Halite,

tlear to buff.

gray, grades to brown, clayey; contains numerous cavities after

leached potash minerals; brown clay parting at 1,250.8 feet-———=e———-

Halite,

polyhalite blebs and stringers

Halite,

mottled salmon and clear, coarse crystalline; contains

gray mottled, grading downward to clear, light-brown, and gray;

contains polyhalite blebs and cavities after leached potash

minerals—

Halite,

and streaks; solution cavities at 1,258.8 feet

Halite,
Halite,
- = clear

Halite,

salmon, coarse crystalline; contains numerous polyhalite blebs

red-brown; polyhalite; unit grades from unit above-~—-—————-—

salmon to clear; contains polyhalite blebs and narrow zones of

to yellowish~brown clayey halite

gray, clayey; gray clay partings at 1,271.8 and 1,272.5 feet-——

24

1,090.0-1,120.0

1,120.0-1,125.0

1,125.0-1,130.0
1,130.0-1,150.0
1,150.0-1,195.0
1,195.0-1,200.0

1,290.0-1,220.0

1,220.0-1,227.3

1,227.3-1,233.2
1,233.2-1,238.4
1,238.4-1,240.0

1,240.0-1,245.7
1,245.7-1,248.8

1,248.8-1,252.2

1,252.2-1,253.3

1,253.3-1,256.0

1,256.0-1,260.0
1,260.0-1,262.9

1,262.9-1,271.5
1,271.5-1,273.6



Table 1C.--Lithologic log—-(Continued)

Description

Depth
(feet)

" Halite, brown, medium crystalline, clayey; contains approx. 20 perceat

intergranular clay

Halite, brown, medium—-coarse crystalline; contains less clay

Halite, grading from brown to salmon, coarse-grained, clayey;

increasing polyhalite

Halite, salmon, coarse crystalline, contains polyhalite blebs
Halite, salmen to gray, very coarse crystalline; contaims partially
leached X,SO, mineral blebs (pseudomorph after langbeinite)=--——=———~—-

274
Halite, medium-brown to salmon, cocarse crystalline

Halite, clear to buff, coarse crystalline

Polyhalite, red-brown, fine crystalline; contains less than 10 percent

medium to coarse halite inclusions

Claystone, gray-green

Balite, buff to silmon, mediumrcoarse crystalline; 1/4 inch polyhalite

band at 1,289.9 feet

Polyhalite, red-brown, fine crystalline

Halite, salmon, fine to medium crystalline; contains minor polyhalite

bands-

Polyhalite, red-brown; contains sparse lenticular halite inclusions----

Halite, gray; clay partings
Halite, salmen, medium to coarse crystalline; contains indistinct gray-
.tan clayey zones at 1,293.1-1,293.5 arnd 1,294.8-1,295.3 feet-——~=—---
Halite, gray, clayey; contains high concentration of clay partings-----
Halite, gray, grading to dark-brown, medium crystalline; high con-

centration of gray clay at 1,297.1-1,297.3 feetr, clay decreases with

depth; contains po.vhalite bands and blebs
Halite, grading from light-buff to salmon, medium crystalline; contains
increasing polyhalite blebs and bands at depth; two prominent l-inch

bands at 1,307.0-1,307.1 and 1,307.3-1,307.4 feet

Polyhalite, red-brown, fine crystalline, massive

Clay, gray, interbedded with polyhalite; gray clay parting at 1,311.0

feet
Halite, clear to buff, medium crystalline, with minor bleb of
polyhalite, grading to brown coarse crystalline, with brown clay-——--

Halite, clear to salmon, medium to coarse crystalline; contains minor

polyhalite in indistinct blebs and bands -
Halite, brown, clayey with gray clay partings at 1,32 . -1,322.7 and

1,323.7 feet; sylvite blebs at approx. 1,322.0 feet; clay decreases

with depth

25

1,273.6-1,274.7
1,274.7-1,276.2

1,276.2-1,277.1
1,277.1-1,279.8

1,272.8-1,.30.3
1,280.3-1,282.4

1,282.4-1,282.3

1,282.9-1,286.3

1,286.3-1,285.5

1,286.6-1,291.2
1,201.2-1,291.3

1,291.3-1,291.7

1,291.7-1,292.3

1,292.5-1,292.7

1,292.7-1,296.1

1,296.1-1,296.4

1,296.4-1,301.0

1,301.0-1,309.3

1,309.3-1,310.2

1,310.2-1,311.1

1,311.1-1,314.0

1,314.0-1,320.8

1,320.8-1,323.7



Table 1C.-—Lithologic log-—-(Continued)

. Depth
Description (feet)
Halite, orange to clear; contaims banded polyhalite blebs—===———m———e—- 1,323.7-1,338.0

Polyhalite

Halite, clear to orange
Halite, brown, coarse crystalline; brown clay partings at

1,342.3, 1,343.5, 1,344.5, and 1,345.2 feet

Halite, orange

Polyhalite

Clay, gray

Halite, orange-pink; clear halite at 1,354.3-1,356.0 feet-~——-—————=——-

Polyhalite band

Halite, orange-red, medium-grained; contains gray clay partings—-—-———--

Halite, brown, clayey

Halite, orange to clear; contains polyhalite bands

Halite, clear, very coarse crystalline

Halite, clear to orange; contains polyhalite blebs that increase with

depth
Halite, clear, medium-grained; contains intergranular clay (4-~5

percent); clay seams at 1,372.7, 1,373.6, 1,374.8, 1,377.1, and

1,378.2 feet-

Anhydrite, white- to gray-banded, grading to pink

Anhydrite, gray to white, medium crystalline

Halite, clear to salmon, coarse crystalline grades to clear, medium

crystalline halite, with blebs and polyhalite bands
Halite, dark-gray, medium crystalline, clayey; contains clay partings

(5 percent) at 1,398.1-1,398.3 feet

No sample

Halite, salmon, medium crystalline; contains polyhalite blebs and

sylvite
Halite, clear; contains less than 1 percent intercrystalline gray clay;
clay partings -t 1,407.2, 1,407.4, 1,407.8, 1,410.4, 1,411.7,

1,408.4, and 1,408.6 feet; coarser crystalline gray halite contains

minor blebs of polyhalite
Halite, salmon to orange; conmtains polyhalite blebs; clay partings at
1,413.4, 1,413.8, 1,413.0, 1,412.9, and 1,412.6 feet
Halite, clear, medium to coarse crystalline; contains gray clay grading
to brown at 1,420.0 feet; clay partings at 1,414.3, 1,415.0, 1,416.1,
1,419.5, and 1,425.0 feet

1,338.0-1,338.9
1,338.9~1,341.0

1,341.0-1,347.0
1,347.0-1,350.0
1,350.0-1,351.8
1,351.8-1,352.0
1,352.0-1,358.2
1,358.2-1,359.1
1,359.1-1,361.0
1,361.0-1,362.1
1,362.1-1,365.1
1,365.1-1,367.1

1,367.1-1,372.1
1,372.1-1,382.3
1,382.3-1,388.8
1,388.8-1,393.8

1,393.8-1,397.7

1,397.7-1,400.8
1,400.8-1,401.5

1,401.5-1,407.0

1,407.0-1,412.5

1,412.5-1,414.0

1,414.0-1,426.0

()
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Table 1C.—-Lithologic log--{(Continued)

Description

Depth
(feet)

Halite, clear, grading to- salmon; contains brown intercrystalline
clay and blebs and bands of polyhalite; partings of brown clay at
1,426.9, 1,428.3, 1,428.4, and 1,428.6 feet

Halite, salmon to dark-red-brown, medium crystalline; contains inter-

crystalline brown clays and minor polyhalite blebs
Halite, orange to dark~brown, wmedium crystalline; contains sylvite and
polyhalite blebs, leached sulfate crystals (langbeinite), large,

clear crystal of halite at 1,437.3 feet; clay partings at 1,434.1 and

1,434.9 feet

Halite, clear to salmon, coarse crystalline; contains blebs and bands

of polyhalite and possibly sylvite

Halite, clear, grading to orange-brown; contains leached potash

crystals from Sth ore zone

Halite, clear to red-brown to light-gray, medium crystalline; contains

less than 1 percent clay and polyhalite blebs

Halite, clear to lignt-salmon, medium crystalline; contains less than

1 percent polyhalite blebs

Halite, salmon to light-brown, fine crystalline; contains inter-

crystalline clay and polyhalite blebs

Halite, clear to light-salmon, medium crystalline
Halite, clear to light~-gray, fine crystalline; gray clay===s===——=cecc--
Halite, clear to light-salmon, medium to large crystalline-—————=—-—=-

Anhydrite, light-gray, salt-and-pepper texture; contains clear halite

pseudomorphs after gypsum-

Halite, clear to light-salmon, medium to coarse crystalline; contains

polyhalite bands
Anhydrite, similar to 1,463.9-1,471.0 feet, lower 1+ foot grades to

red and pink; halite pseudomorphs after gypsum; lower part of

section laminated

Halite, clear to salmon, medium to large crystals; contains polyhalite

bands and blebs
Langbeinite and halite, medium-gray to dark-pink; contains kainite and

(or) leonite, clay partings at 1,515.1 and 1,515.4 feet, and minor

sylvite; core leached
Halite, reddish-brown, grades to clear, large crystalline grain size;

halite containing approx. 25 percent polyhalite in 0.4-foot band at

1,507.7 feet and 100 percent polyhalite in 0.l1-foot band at

1,508.2 feet
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1,426.0~1,431.0

1,431.0-1,434.0

1,434.0-1,438.0
1,438.0-1,442.3
1,442.3-1,448.0
1,448.0-1,452.0
1,452.0-1,453.2
1,453.2-1,454.8
1,454.8-1,456.6
1,456.6=1,457.4
1,457.4-1,463.9

1,463.9-1,471.0

1,471.0-1,477.3

1,477.3-1,486.2

1,486.2-1,502.6

1,502.6-1,504.8

1,504.8-1,508.8



Table 1C.--Lithologic log——(Continued)

Description

Depth
(feet)

Halite, clear to light-gray, fine to medium crystalline; inter-
crystalline red~brown clay partings at 1,521.8, 1,521.9, 1,522.2, and
1,522.4 feet; clear to salaon, medium to large crystalline; contains
polyhalite blebs; clear to light-gray, fine crystalline halite;
contains leached polyhalite blebs; brown sylvite; langbeinite-=-=—=—---

Halite, salmon to clear, small to medium crystalline; contains bands

and blebs of polyhalite

Halite, gray, medium to large crystalline; contains gray clay,

sulfates, and polyhalite blebs

Halite, ziear to light-salmon, medium crystalline; langbeinite crystal

at 1,530.5 feet
Halite, clear, medium-grained, clayey (1,534.7-1,535.8 ft); contains
langbeinite; clear, medium-grained, clayey halite (1,535.8-1,537.3
ft); contains polyhalite; clear, grading from gray to brown downward,
coarse-grained halite (1,537.5-1,540.1 ft); contains polyhalite blebs

and bands; brown clay parti-zs at 1,535.0, 1,535.7, and 1,536.3

feet

Halite, clear; contains small amount of gray clay

Halite, buff to medium-salmon; medium to coarse crystalline; contains

numerous polyhalite blebs; indistinct clear halite horizons contain

little polyhalite; gray clay parting at 1,545.8 feet

Mudstone, orange-brown, halitic
Halite, beige to brown, medium to coarse crystalline, clayey, crushed,

brown clay partings at 1,550.4-1,550.7, 1,551.3, and 1,351.7 feet;

gray parting at 1,557.9 feet

Halite, clear to buff to salmon, coarse crystalline; contains poly-

halite blebs and seams
Halite, clayey, light- to medium—gray, fine to medium crystalline, some
recrystallization; contains minor polyhalite blebs and seams; clay

parting at 1,563.4 feet; possible healed fracture showing apparent

brecciation at 1,563.6 feet
Halite, ced-brown, mottled, fine to medium crystalline; high clay con~
tent; contains brownish-red polyhalite blebs; brcwn halitic clay zone

at 1,572.2-1,572.8 feet

Halite, light-gray to salmon to clear, medium-coarse crystalline; poly-
halite quite prominent in 1,576.5-1,581.4-foot interval-~——————c~————

Polyhalite band, red, crystalline, massive:

Claystone, green-gray, halitic

28

1,508.8-1,522.4

1,522.4~1,525.6

1,525.6-1,526.5

1,526.5-1,534.7

1,534.7-1,540.1
1,540.1~1,541.5

1,541.5-1,549.1

1,549.1-1,549.5

1,549.5-1,558.6

1,558.6~-1,563.4

1,563.4-1,572.2

1,572.2~-1,575.3

1,575.3-1,582.3
1,582.3-1,583.3
1,583.3-1,583.7

s’



Table 1C.--Lithologic log--{Continued)

- Description D%pth\
(feet)
Halite, gray to light-brown, medium to coarse crystalline; contains
polyhalite; red-brown clay parting at 1,584.1-1,584.4 feet; very
high clay content at 1,584.4-1,584.8 feer: brown-gray clay partings
at 1,584.8 and 1,586.6 feet 1,583.7-1,387.9
Halite, clear, coarse crystalline; contains minor lenticular bleps of
polyhalite-- 1,587.9-1,389.2
Clay, halitic to clayey halite, brown to tan, fine crystalline~——-=-=-— 1,389.2-1,591.0
Total cepth

29
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[oz, ore zone; wm, upper member; mm, middle member; lm, lower member; sb, salt bed; Bl, bloedite; fla, halite; Ka,
leonite; Lo, loeweite; Po, polyhalite; Va, vanthoffite; TImnsel., clay amd silt; n.d., not determined; leaders (-
from English to metric units, multiply feet by 0.3048]

Table 1E.--Calculated mode (mineral content) and potash distribution by mineral in

core samples from potash ore rones and mincralized salt beds in drill hole P-1

Kainite; La langbeinite; lLe,
--), not present.

To convert

Sample Depth interval Thickness R Mode (weight percent mircral) K20 distribution by minerals
ock unit
No. (feet) (feet)

la Ka Le Bl Lo Va Ha Po Insol. La Ka Le Fo Total
P-1/1 1,429.40-1,429.90 0.50 sb === === === === --- ——= 98,6 1.2 n.d. i - - 0.2 0.2
P-1/2 1,629.90-1,431.45 1.55 (e——  12.7 4.9 === === === 77.0 1.3 1.5 -— 2.4 1.2 .2 3.8
P-1/3 1,431.45-1,432.50 1.05 - .5 === === -e— -— n.d. 1.6 n.d. — .1 — .2 .3
P-1/4 1,432.50-1,433.55 1.05 Sth o -— 4,3 ——= === e - 89.0 .5 0.8 -— 1.5 — <,1 1.6
P-1/5 1,433.55-1,434.60 1.05 z -  10.1 .8 2,2 -—— -— §3.8 .3 1.9 -— 1.9 .2 <,1 2.1
P-1/6 1,434.60~1,435.55 .95 ——— 12,6 1.7 3.4 - - B80.4 .4 .9 —_— 2.4 4 <,1 2.9
P-1/7 1,435.55-1,436.10 .55 L-—= === === === ee— —— yB.1 1.4 1.2 — - a2 .2
p-1/8 1,439.80-1,440.47 L67) (=== === === ===~ ——~ B3.4 14.6 n.d. ——— —— -— 2.2 2.2
P-1/9 1,440.47-1,441.35° .88 8.7 7ob mem —mm —el e 76,3, 7.5 <.1 2.0 1.4 — 1.2 4.6
P-1/10  1,441.25-1,..2.30 .95 4.4 —--  ——=  —e— e = 86.4 9.0 a.d. 1.0 —— - 1.4 2.4
P-1/11  1,442.30-1,443.50 1.20 ~=-  15.0 =--- 8.0 -~-- --—— 73.8 .3 1.9 —— 2.8 — <,1 2.8
P-1/12  1,443.50-1,444.35 .85 1.2 1,3 =-=  —== —e— -——= 95.1 .4 n.d. .3 .2 — <,1 .5
'P-1/13  1,464.35-1,445.30 .95 sb 13.8 4,0 -— 1.2 -—— -— 78.4 1.4 .6 3.1 .7 — .2 4.0
1p-1/13 (below 5th 0z) (138 40 - 1.2 ——u ——— 78.4 1.4 .5 3.1 I J— 2 4.0
P-1/14  1,445.30-1,447.06 1.76 ——- 5.6 4.1 2.7 --. --- 83.0 2.7 .6 - 1.1 1.1 4 2.6
‘p-1/15  1,447.06-1,448.95 .89 —e= 13,3 eee —=e —oo ——— 81,4 .8 2.5 ——— 2.5 -— .1 2.6
'p-1/15 -— 14,8 --= -=~ ——= - B80.6 1.4 3.3 -— 2.8 ~—— .2 3.0
P-1/16 1,448,951 £49.75 .80} Loob —em e ~~ === ~—= qn.d. 1.8 u.d. .1 ——— ——— .3 4
P-1/17  1,501.55-1,502.15 .60 4th oz, mm 2.9 === == —e— - -—= 93.6 3.1 n.d. 7 — — .5 1.2
‘p-1/18  1,502,15-1,503.55 1.40 - 9.4 ~—— 2.8 -=— 0.4 80.9 4.0 2.7 — 1.8 -— .6 2.4
lp-1/18 4th oz, 1lm -— 9.4 =-—- 2.8 --= .4 Bl.5 4.0 2.7 -— 1.8 ——— .6 2.4
P-1/19  1,503.55-1,5064.12 .57 L .4 -—-- —==  —== -—=- —— 90.2 5.2 a.d. - —-— - .9 .9
r-1/20 1,511.45-1,512.30 .85 sb ~=—  mm= m=- —=m o= == 97,6 2.7 n.d. - -— - A A
P-1/21  1,512.30-1,513.10 .89] 1d oz, um 1 == m== === —e— == 93,3 2.5 1.7 .3 - --- .4 .7
P-1/22  1,513.10-1,514.37 1.27 ' 4ol —-= === —e— —m —=- 91,5 1.7 1.7 1.1 —-— - .3 1.4
pP-1/23  1,514.37-1,515.35 .98) .5 9.9 Wb ——— - ——— 82,2 .5 4.5 .1 1.4 .1 <, 1 1.7
P~1/23 2.8 4.3 1.6 -—= -——— = 86.4 .4 4.7 .6 .8 4 <.1 1.9
p-1/24  1,515.35-1,516.55 1.20 id oz, mm -—- 4.9 9 —-= == ——= 90.8 <1 1.0 - .9 .2 <,1 1.1
p-1/25 1,516.55-1,518.15 1.60 8.1 ~—- = o= = -~ §9.5 .6 .7 1.8 —— — <.1 1.0
p-1/25 B.l  —-= <~ —— —— ~-- 89.0 .6 .7 1.8 — -— <,1 1.9
P-1/26 1,518.15-1,519.37 1. 22) (9.2 === === === —— -— 85.7 2.1 .2 2.1 ——— -—- .3 2.4
P-1/27  1,519.37-1,520.12 .75 id oz, 1m 2.4  =——  =-=  ——= -~ -=- 92,6 1.8 n.d. .5 -— -—- .3 .8
P-1/28  1,533.90-1,535.17 1.27 ab [ I e . T 1 1.4 ——- — 1.0 2.4
Ypo1/29  1,535.17-1,536.10 . 93) 4.2 —= ===  —== 54,6 - a8 L2 .6 3.2 -— — <.1 3.2
‘p-1/29 2d oz 14,2 == -~ e 49,8 ~—— 33,8 .2 .9 3.2 — —— <,1 3.2
P-1/30 1,536.10~1,536.95 .85 —m= mem mm- em- eem —es HHWB 9.2 nld. B ——— -— 1.4 1.4

'Replicate analyses.
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© ALTITUDE (LAND SURFACE): 1,060 m (3
g2

Table 2A.--3bridged driil-hoie historw

LOCATION: Sec. 28, T. 22 S., R. 31 E.
38 m (125 ft) from north line
52 m (172 ft) from east lize

,477.7 ft). Datum for depth measurements in drilling and
logging operations.

LITHOLOGIC LOG PREPARED BY: R. J. Cheeseman, G. 3. Corchary, J. D. Kibler, B. R. Orr, and
R. P. Snyder, August 27 to September 7, 1976.

DRILLING CONTRACTOR: Boyles Bros. Drilling Co.

DRILLING RECORD: Commenced drill
578 m (1,895 £

i n August 25 and completed on September 2, 1976, at
- 1
[ -

'101\
ng ©
) below land surface.

Drilled with air form to casing peint at 316 m (1,638 £t) below land surlace.
No water reported by driller.

Recovered all casing znd plugged with cemesnt.

REMARKS: Top of salt in Rustler Formaticn at 276 m (906 ft) below land surface.
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Table 2B.-~Stratigraphic summary

Rock unit

Depth intervall

feet meters
Holocene deposits 0-18 0-3
Pleistocene rocks: T
Gatuna Formation 18-38 5-12
Triassic rocks:
Santa Rosa Sandstone 38-164 12-30
Permian rocks:
Dewey Lake Red Beds 164-530 50-210
Rustler Formation 690-1,008 210-307
Magenta Dolomite Member 748-773 228-236
Culebra Dolomite Member 857-383 261-269
Salado Formation 1,008-1,3895 307~578
Upper member 1,008-1,506 307-439
McNutt potash zone 1,506-1,3883 459-574
Vaca Triste Sandstone Member? 1,506-1,512 459-461
1lth ore zone 1,562-1,565 476-477
Marker bed 117 1,574-1,576 480-480+
Marker bed 118 1,599-1,601 487-488
Marker bed 119 1,622-1,626 494~496
10th ore zone 1,632-1,639 497-500
Marker bed 120 1,646~1,647 502-502+
9th ore zone 1,652-1,656 503-305
Marker bed 121 1,662-1,663 507-507+
Marker bed 122 1,670-1,671 509-509+
8th cre zone 1,678-1,687 511-514
Union anhydrite? 1,695-1,705 517-320
7th ore zone 1,712-1,719 522-524
6th ore zone 1,731-1,733 528-528+
5th ore zone 1,738-1,745 530-532
Marker bed 123 1,774-1,781 541-543
Marker bed 124 1,787-1,795 545-547
4th ore zone 1,799-1,809 ' 548-551
3d ore zome 1,818-1,832 554-558
2d ore zone 1,836-1,840 560-561
lst ore zone 1,859-1,870 567-570
Marker bed 126 1,882-1,883 573-573+
Lower member 1,883-1,894 573-577
Maximum depth recorded 1,894 577

1Depth interval recorded from geophysical logs.

20¢ Adams, 1944.

3Informal unit of Salado Formation.
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S Table 2C.--Lithologic log

Description 8;5;3
Sand, reddish~brown, fine- to very fine grained, subrounded, poorly sorted----—-- 0.0- 10.0
3 Similar to above, but lighter in color 10.0- 20.0
- Sandstone, pale-reddish-brown, medium- to fine-grained, subrounded, poorly
sorted, calcareous cement 20.0- 40.0
Same as above; contains approx. 5 percent caliche 40.0- 50.0
Same as above; less caliche 50.0- 65.0
65.0- 95.0

Same as above, grain size smaller, fine- to very fine grained

Sandstone, dark-reddish-brown, very fine grained but poorly sorted, contain-
95.0-105.0

ing some fine sand grains, micacsous

Sandstone, pale-reddish~brown, fine- to very fine grained, pcorly sorted,
105.0-110.0

110.0-115.0

micaceous

Similar to above, nct micaceous

Sandstonre, dark-reddish-brown, fine- to very fine grained; contains dark-
reddish-brown siltstone; greenish-gray, very fine grained sandstone---——~----—- 115.0-120.0
Siltstone, dark-reddish-browm; contains less than 5 percent greenish-gray
sandstone 120.0-125.0
Same as above; contains greenish-gray reduction spots 125.0-135.0
Siltstone, dark-reddish~brown, micz z0us; contains approx. 5 percent greenish-
gray, fine-grained sandstonme 135.0-140.0
Siltstone, same as above; contains pale~reddish-brown, medium- to fine-
grained, poorly sorted sandstone, as in 20.0-95.0-foot interval———-———e———e—e-- 140.0-160.0
Same as above; contzins reduction spots on siltstore 160.0-165.0
Sandstone, very light gray to greenish-gray to pale -red, medium- to very fine
grained, pocrly sorted - 1.5.2-170.0
Siltstone, dark-reddish-brown and light-greenish-gray, micaceous—=-==———=—ecee-— 170.0-175.0
) Sandstone, pale-red, very fine grained 175.0-180.0
. : Same as above; contains some reddish-brown and greenish-gray siltstone; some
greenish-gray sandstone 180.0-185.0
: Sandstone, pale-red, fine- to very fine grained; contains dark-reddish-brown
f 185.0-200.0

siltstone
200.0-250.0

Siltstone, grayish-red, micaceous
Sandstone, pale-red, medium- to fine-grained, poorly sorted; contains

grayish-red siltstone, with greenish-gray reduction spots; and approximately

5 percent light~-gray, very fine grained, micaceous sandstone 250.0-265.0

Sandstone, pale-red, medium~ to wvery fine grained, poorly sorted; contains
265.0-270.0

270.0-295.0
295.0-300.0

- some green-gray, very fine grain 1 sandstone

Same as 250.0-26% 3-: .ot intezval

Same as above, micaceous

PliaaN
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Table 2C.--Lithologic log-~{Continued)

Description

Depth
(feer)

Siltstone, dark-reddish~brown, micaceous

Same as above; contains pale-red and light-gray fine- to very fine grained

300.0-315.0

315.0-325.0

sandstone

Sandstone, pale-red, fine~ to very fine grained, poorly sorted; contains

me igh ine-grai e
some very light gray, fine-grained sandston

Siltstone, pale-red, micaceous, with reduction spots

Same as above; vein selenite

Siltstone, gray-red, with gray-green reduction spots,

Siltstone, gray-red, with gray-green reduction spots;

micaceous

Siltstone, gray-red, with gray-green reduction spots,

Siltstone, gray-red, with gray-green reduction spots,

sparse green mudstone

Siltstone, gray-red, with gray-green reduction spots,

Siltstone, gray-red, with gray-green reduction spots,

crystalline gypsum

Siltstone, gray--2d, with gray-green reduction spots,

325.0-345.0

345.0-385.0

385.0-400.0
micaceous 400.0-500.0
vein selenite,

500.0-600.0
micaceous, selenitic-——-== 600.0-650.0
micaceous, selenitic;

650.0-690.0
micaceous———=——————————-— 690.0-695.0
micaceous; fine

695.0-700.0
micaceous, selenitic;

white to gray, fine crystalline anhydrite

~00.0-705.0

Arhydrite, white to gray, fine crystalline; gray-red siltstone, with gray-green

705.0-710.0

reduction spots; micaceous, selenitic

Anhydrite, gray, fine crystalline, dense; gray-red siltstone, with gray-green

reduction spots; micaceous, selenitic

710.0-715.0

Same as above, decreasing siltstone

715.0-730.0

Saime as above, increased gray-red siltstome, with gray-green reduction spots,

selenitic

Siltstone, gray-red, with gray-green reduction spots, selenitic; contains

730.0-735.0

approx. 20 percent anmhydrite

Same as above; increasing anhydrite

735.0-740.0
740.0-745.0

Anhydrite, brown-gray, dense

Same as above; gray, fine crystalline dolomite:

745.0~755.0
~--755.0-760.0

Dolomite, gray, fine crystalline

760.0-775.0

Same as above; some anhydrite

Anhydrite, gray to brown-gray, fine crystalline

775.0-785.0
785.0-790.0

Anhydrite, brown-gray; some red siltstone

790.0-800.0

Anhydrite, brown-gray, fine crystalline

Same as above; appearance of sugary gypsum

800.0-820.0
820.0-825.0

825.0-830.0

Same as above; increasing gypsum

Anhydrite; gypsum

36
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Table 2C.--Lithologic log-—(Continued)

Description

Depth
(feat)

" Same as above; selenite

Siltstone, gray red; white, sugary-textured gypsum; some anhydrite with

gypsiferous rind

Siltstone, gray-red, with gray-green reduction spots, micaceous,

selenitic

Annydrite, sugary, dense, crystalline; gypsum; clear to orange selenite;

red-gray siltstone

Siltstone, gray-red; white selenite; light-gray, vuggy dolomite--—————w—————-

Dolomite, light—gray, vuggy; gray-red siltstone

Same as above; increasing gray-red siltstone; clear to orange selenite--——--—-

Dolomite, light-gray, vuggy

Same as above; increasing gray-red siltstone

Siltstone, gray-red to brown; annhydrite; gypsum

Siltstone, gray-red; anhydrite; green-gray mudstone; gypsum

Siltstone, gray-red to brown, micaceous; some selenite veining with

gray-green reduction spots

Same as above; some white,fine crystalline anhydrite

Same as above, color change; dark-reddish-brown siltstone; selenite-————w——-m

Same as szbove; cccasional gray to gray-red siltstone

Siltstone, gray-red; dark-gray mudstone; selenite

Mudstone, dark-gray

Mudstone, dark-gray; red-brown siltstone

Mudstone, dark-gray; red-brown siltstone

Siltstone, gray-red

Siltstone, gray-red, micaceous; selenite

Mudstone, red; selenite; halite

Halite, clear, argillaceous

Halite, silty---

Halite, clear, sandy

Halite, clear

Same as above; approx. 2 percent polvhalite

Same as above; increasing polyhalite

Same as above; decreasing polyhalite

Halite, clear to very pale salmon; approx. 1-2 percent polyhalite-———-——————-

Halite, clear

Same as above, some very light :almom

Halite, clear

Halite, clear to light-salmon

37

840.0- 845.0

920.0- 925.0
925.0- 950.0
950.0- 955.0
953.0~ 965.0

975.0- 985.0

985.0-1,000.90
1,060.0-1,010.0
1,010.0-1,015.0
1,015.0-1,020.0
1,020.0-1,025.0
1,025.0-1,030.0
1,030.0-1,035.0
1,035.0-1,040.0
1,040.0-1,045.0
1,045.0-1,050.0
1,050.0-1,055.0
1,055.0-1,065.0
1,065.0-1,070.0
1,070.0-1,080.0
1,080.0~1,085.0
1,085.0-1,090.0
1,090.0-1,100.0



Table 2C.--Lithologic log--(Continued)

PN Depth

Description (feet)
Halite, clear 1,100.0-1,110.0
Balite, clear to very light salmon: -1,110.0-1,120.0

Same as

Halite, clear to very light salmon; approx. 40 percent dark-salmon
halite; anhydrite

Halite, clear to light-salmon; approx. 10 percent polyhalite

above, light-salmon:

1,120.0-1,130.0

1,130.0-1,135.0

1,135.0-1,145.0

| Halite, clear to very light salmon--- 1,145.0-1,160.0
| Halite, clear 1,160.0-1,175.0
| Halite, clear to very light salmon 1,175.0-1,190.0
‘ Halite, clear 1,190.0-1,195.0
\ Halite, clear to light-gray 1,195.0-1,205.0
Halite, clear to light-gray; less than 5 percent polyhalite 1,205.0~1,210.0
Halite, clear 1,210.0-1,220.0
Halite, very light salmon 1,220.0-1,230.0
? Halite, clear to light-gray and light-salmon 1,230.0-1,235.0
i . Halite, clear to very light salmon 1,235.0-1,250.0
| Halite, light-salmon; trace polvhalite 1,250.0-1,260.0
Same as above, darker salmon; increase of approx. 2 percent polyhalite—————-- 1,260.0-1,265.0
Halite, clear to very light pale salmon; trace of polyhalite 1,265.0-1,280.0
Halite, darker; increase of approx. 5 percent polyhalite 1,280.0-1,295.0
‘ , Halite, clear 1,295.0-1,310.0
? ' Halite, clear to very light salmon; trace of polyhalite 1,310.0-1,315.0
Same as above; increase of approx. 5 percent polyhalite 1,315.0-1,325.0
Halite, clear ~1,325.0-1,335.0
Halite, clear to light-salmon 1,335.0-1,355.0
Halite, clear 1,355.0-1,370.0
Halite, clear to light-salmon 1,370.0-1,385.0
Halite, clear 1,385.0-1,400.0
Halite, clear to light-salmon; 5 percent polyhalite 1,400,0-1,405.0
Same as above; increase in polyhalite 1,405.0-1,410.0
Same as above, slightly lighter color 1,410.0-1,430.0
Halite, clear 1,430.0-1,460.0
Same as above; 2 percent polyhalite 1,460.0-1,475.0
Halite, clear to very light salmon; 2 percent polvhalite 1,475.0-1,480.0
Halite, clear; trace of polvhalite 1,480.0-1,490.0
R ) Same as above; no polyhalite 1,490.0-1,500.0

Halite, gray-brown, fine to medium crystalline, mottled; high clay content;
light-pink to white, intergranular polyhalite, with brown halitic clay
partings at 1,500.3 feet, brown halitic clay zones at 1,502.1-1,502.3, and
1,502.5-1,502.9 feet

1,500.0-1,504.0

38



P

Table 2C.-—Lithologic log--(Continued)

Description giiig

Siltstone, dark-brown, clayey, halitic; lower contact gradational to

halite; Vaca Triste member 1,504.0-1,506.6
Halite, brown to buff, clear, mottled, medium-coarse crystallinej; - :ry

high brown clay content at gradational contact; clay deereasing

wich depth 1,506.6-1,514.0
Hal.ce, salmon, coarse crystalline; polyhalite in lenticular blebs

disseminated throughout; red band of polyhalite at 1,516.4-1,516.7 feet----1,514.0-1,518.5
Halite, gray-orange, medium crystalline, mottled; polyhalite blebs and

1,518.5-1,520.0

lenses; gray clay parting at 1,519.2 feet

Halite, buff to salmon to clear, coarse crystalline; numerous small

polyhalite blebs and seams
Halite, brown-gray, medium-coarse crystalline, mottled; indistinct bands

of salmon-colored halite; contains polyhalite; zones of recrystallized,

large halite crystals; dessication fracture at 1,525.0 feet———————e——e—uao 1,522,

Halite, salmon to buff to clear, medium-ccarse crystalline; polyhalite

disseminatad as minor blebs
Halite, light-gray to vellow-gray to orange, medium crystalline, mottled;

minor polyhalite; high, brown clay content; brown clay zone at 1,535.3~

1,535.5 and 1,538.2-1,538.4 feet; thin clay parting at 1,537.0 feet-——=—— 1,534.

Halite, salmon to clear, mottled; polyhalite blebs and bands; red
polyhalite band at 1,540.7-1,540.8 feet; some dirty, mottled gray

halite throughout
Clay, brown, halitic, grading to buff, clayey, medium crystalline at

1,545.5 feet returning to brown halitic clay at 1,546.6 feat; some

indistinct polyhalite bands and blebs
Halite, mottled salmon to light-brown, medium crystalline; brown clay

decreasing with depth; indistinct gray clayey halite zomes; minor

clay parting at 1,547.3 feet 1,546.

Halite, clear to salmon, coarse crystalline; variable polyhalite blebs;

gray clayey halite band at 1,554.2-1,354.4 feet; brown clay parting at

1,554.2 feet; minor leached sylvite - 1,551.

Halite, brown, medium crystalline, clayey, minor mineralization; plentiful

interstitial brown clay (svlvite, langheinite); some leaching of soluble

minerals on core exterior 1,558.

Halite, salmon to gray, coarse crystalline; polyhalite blebs and bands

increasing at bottom; minor langbeinite and some soluble potash

minerals

39

1,529.

1,539.

1,344.

1,563,

0-1,529.1

1-1,534.2
2-1,539.6
6-1,544.6
6-1,546.8
8-1,551.8
8-1,558.3
3-1,563.1

1-1,570.8



Table 2C,--Lithologic log—-(Continued) ’kkk
\wﬁﬁf

Description Deptch
(feet)

Polyhalite, red-brown, banded, massive; gray clay seam 0.l-foot thick marking

lower contact = -1,570.8-1,572.3
Halite, light-salmon, medium cr§stalline; polyhalite blebs; indistinct zones

of gray to light-brown halite: 1,572.3-1,580.2 ;
Halite, brown to clear mottled, medium crystalline; polyhalite blebs;

leaching of soluble potash minerals; some langbeinite as white, granular

eroded crystals; reaction rims of polyhalite 1,580.2-1,387.0 -
Hal :e, salmon, coarse crystalline, gradationally silty with depth;

polyhalite and minor langbeinite 1,587.0-1,589.5
Halite, mottled gray and salmon, medium crystalline, clayey; scattered blebs

and bands of polyhalite; minor potash mineralization 1,589.5-1,591.8
Halite, salmon to clear, medium crystalline; moderate amounts of polrhalite

blebs 1,591.8-1,595.0
Halite, dark-salmon to medium-red-brown; polyhalite bands and blebs—————=--e-—v 1,595.0-1,595.5
Polyhalite, red-brown; medium crystals of halite in upper 0.7 foot; mostly

polyhalitas in mid 0.4-foot; mostly halite and green-gray clay at basal

1.2 feet; »olyhalite with green-gray clay at base 1,595.9-1,598.2
Halite, clear to light-medium-yellow-brown, medium to coarse crystalline;

blebs of polyhalite 1,598.2-1,600.5
Halita, salmon to light-brown, medium to coarse crystalline; 0.2-foot band

of polyhalite at 1,600.8 feet 1,600.5-1,602.6
Polyhalite, dark-red; clay parting at 1,603.0 feet 1,602.6-1,603.0
Halite, dark-gray to light-gray, medium to coarse crystalline; polyhalite

blebs; mimor leaching; gray to green—gray clay 1,603.0-1,604.1
Haiite, salmon to light-gray, coarse crystalline; polyhalite bands and blebs;

0.3-foot of light-gray halite with clay at 1,605.4 feet 1,604.1-1,607.0
Halite, green, clay-rich; interbedded light bands of halite; some

anhydrite; contains gypsum rings 1,607.0-1,607.8
Clay, halitic, grading to dark-medium brown clayey halite; medium to coarse

crystalline polyhalite blebs 1,607.8-1,610.0
Halite, clear to dusky-brown, coarse crystalline, clayey; rare blebs of

polyhalite; very fine grains filled with clay; trace of leaching~-~----------1,610.0-1,611.2
Halite, clear to light-medium-red, coarse crystalline; occasi-nal green

clay; minor leaching 1,611.2-1,616.0
Halite, red-brown to clear, medium to coarse crystalline; many bands of

- medium-salmon polyhalite; some minor clay 1,616.0~1,618.7 -

Halite, grades to polyhalite 1,618.7-1,619.7
Halite, medium-red, medium crystalline; numerous polyhalite blebs and bands;

0.4-foot of polyhalite at base 1,619.7-1,621.4

40
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Table 2C.--Lithologic log--{Contiaued)

Halite, argillaceous, clear to light-gray, coarse crystalline; polyhalite

blebs; gray clay; no visible sulfates; minor leaching

Halite, argillaceous, pink to gray, medium-green; numerous blebs and

stringers of polyhalite with clay

Halite, salmon, coarse crystalline; polyhalite band at 1,626.8 feet; some

- Depth
Description (faet)
" Halite, argillaceous; aalitic clay; gray-green clay; polyhalite bands--—----1,621.4-1,622.4

1,622.4-1,625.

clear, clay parting at base
Halite, beige,grades to light-salmon, medium to coarse crystalline; some

clay and polyhalite blebs; green to dark-gray, intercrystalline clay at

1,627.1-1,628.3

1,627.4 feet———=

Halite, argillaceous, dark-red to dark-gray, medium to coarse crystalline;

clusters of polyhalite; 0.01-0.2 inches of sulfate miperals—---———-——=-—-

Halite, salmon, medium crystalline; beds and blebs of polyhalite

Halite, green and red-brown, fine crystalline, argillaceous; rara poly-

halite blebs; sulfate mineralization; leached

Halite, light-gray to light-brown to clear, medium to coarse crystalline;

small blebs of polyhalite; trace of sulfates; no leaching

Halite, light-orange to clear to gray; scattered blebs of polyhalite;

trace of clay in upper part of unit

Halite, light- to medium orange, medium to ccarse crystalline, bands of

polyhalite

Polyhalite, light-red, clay particles at base

Halite, dark-gray; clay; grades to orangey, clayey halite

Halite, medium- to dark-gray, medium-crystalline, clayey

Halite, orange to clear, coarse crystalline

Halite, light-gray to dark-gray, medium crystalline, clayey; clay partings

at 1,647.4, 1,649.5, and 1,649.8 feet

Halite, clear to light-gray, coarse crystalline; trace of white sulfate———--

Halite, dark-green-gray to light-brown-gray, medium to coarse crystalline,

clayey; tr .. .7 sulfate at approx. 1,653.0-foot depth

Halite, clear, grades to red-brown, coarse crystalline; polyhalite blebs;

trace of leaching

Halite, medium~pink plus light-gray, coarse crystalline; polyhalite bands;

core discs; grades to polyhalite in lower four~fifths

Halite, light-gray to medium-pink, medium to coarse crystalline; bands and

blebs of polyhalite

Halite, light-gray to light-salmon, medium to coarse crystalline; much green-
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1,630.7-1,635.0
1,635.0-1,536.0
1,636.0-1,640.0
1,640.0-1,641.5
1,641.5-1,642.4
1,642.4-1,643.0
1,643.0-1,5643.7

1,643.7-1,647.0

1,647.0-1,650.0
1,650.0-1,€50.6

1,650.6-1,655.0

1,654.0-1,656.6

gray clay; trace of leaching
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Table 2C.--Lithologic log--(Continued)

Description Depth
escrip (feet)
Halite, medium-orange, coarse crystalline; contains a few polyhalite blebs----1,661.4-1,665.4

Polyhalite, medium-red-brown, massive; clay partings at 1,666.0 and 1,666.3

feet; scaly gray-white anhydfite coating

Halite, clear to red-brown, fine-to medium-grained; polyhalite blebs and

1,665.4-1,666.3

green-gray clay partings at 1,667.1 and 1,667.4 feet
Halite, clear to light-gray, fine- to medium-grained; clay partings at

1,667.9 and 1,668.4 feet; white crystals on outside of core; leaching

1,666.3-1,667.8

in many places (sulfate)

Halite, clear to light-gray grading downward to pale-orange; large halite

crystals; polyhalite blebs at 1,670.0-1,570.4 feet; green clay parting at

1,667.8-1,668.8

1,669.4 feet; many leached vugs

Halite, clear to light-salmon, very coarse grained; blebs and bands of

1,668.8-1,670.5

polyhalite; minor tiny empty holes (leached)

1,670.5-1,674.3

Similar to 1,667.8-1,668.8-foot interval

Halite, light-gray, medium- to coarse-grained; clay partings at 1,674.0

and 1,674.4 feet

Halite, mottled pale-gray and red-brown, medium- to large grained; blebs

and bands of polyhalite
Halite, clear to light-gray to pale~orange, large crystalline; few blebs

of polyhalite and some banding from 1,677.7 to 1,678.0 feet

Halite, clear to green-gray, medium crystalline, very light bands
throughout; parting blebs of polyhalite; gray-green clay seams; some

leaching

Halite, clear to light-gray, with red-brown clay in patches and seams;

scme washed out clay

Halite, light-tan to medium-light-gray, coarse crystalline; grades to

beds and blebs of polyhalite in lower part

Halite, light-orange to medium-orange, medium to coarse crystalline;

green clay; polyhalite blebs; clay parting at 1,687.5 feet

Halite, light-gray to light-medium-orange, coarse crystalline

1,674.3-1,674.8

1,674.8-1,675.4

1,675.4-1,676.6

1,676.6-1.679.0

1,679.0-1,679.8

1,679.8-1,686.9

1,686.9-1,687.2

1,687.2-1,688.0
1,688.0-1,689.1

Anhydrite, light-gray to clear, banded

1,689.1-1,691.4

Halite, brown-gray, coarse crystalline; green clay partin it top grades

to orange and gray; few polyhalite blebs

1,691.4-1,701.2

Halite, salmon, coarse crystalline; rare polyhalite blebs; clay parting
at 1,709.2 feet-

1,701.2-1,704.2

Halite, brown to light-gray, coarse crystalline

1,704.2-1,710.1
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Table 2C.—Lithologic log--(Continued)

-~

| -
: Depth

Description (feet)

Halite, light-yellow to medium-ocrange, medium to coarse crystalline--—-——-—-—=--- 1,711.4-1,712.6

Halite, light-gray-green, coarse crystalline, clay-rich; polyhalite blebs;
1,712.6-1,714.0

clay partings at 1,712:9 and 1,713.4 feet

Halite, orange to light-gray, medium to coarse crystalline; numerous
————————————— 1,714.0-1,7%4.6

polyhalite blebs in green clay in the upper 0.2 foot of unit

Halite, gray-green, argillaceous, medium to coarse crystalline; contains
1,714,6-1,715.3

sparse polyhalite blebs

Halite, light-gray, medium to coarse crystalline; polyhalite blebs and

beds, rich clay partings at 1,718.3, 1,718.6, and 1,718.1 feet-—-———=—-————- 1,715.3-1,719.0

Halite, light~gray to clear, medium to coarse crystalline; large
1,7319.0-1,721.2

irregular masses of clay; polyhalite blebs

Halite, orange, medium crystalline, polyhalite blebs mottled with spots

W

1,721.2-1,727.

of clay-
Halite, gray, coarse crystalline; clay; occasional stringers of polyhalite
1,727.5-1,730.7

near base; sulfate at 1,729.0 feet in bands

Halite, salmon, medium to coarse crystzlline; blebs and stringers of
1,730.7-1,732.3

__________ 1,732.3-1,733.5

polyhalite; clay band at 1,731.4 feet
Halite, clear to white, coarse crystalline, sparse polyhalite blebs

Halite, light-gray to medium—gray; blebs and stringers of polyhalite; clay
1,733.5-1,734.7

parting at base and at 1,734.5-foot depth
Halite, medium-gray with red, coarse crystalline; polyhalite blebs; minor
sylvite at 1,734.8, 1,735.1, and 1,735.2 fee:

Halite, red, alternating with white to gray, coarse crystalline

1,734.7-1,735.2
- 1,735.2-1,737.5
1,737.5-1,740.8

Halite, clear to white-
Halite, gray, medium to coarse crystalline; outer coating of anhydrite--------1,740.8-1,744.1

Halite, white to green-gray, medium to coarse crystalline; sparse blebs of
1,744.1-1,745.3

clayey polyhalite
Halite, gray, coarse crystalline; polyhalite bands and stringers; clay bands--1,745.3-1,749.6

Halite, clear, medium to coarse crystalline; blebs of polyhalite; sparse
1,749.6-1,750.1

1,750.1-1,755.1

clay--

Halite, orange, many polyhalite blebs and dendritic striﬂgero
Halite, medium-gray to dark-gray, cocarse crystaliine; sparse polyhalite

blebs
Halite, gray to white, coarse crystalline; clay is leached; clay parting

1,755.1-1,757.4

at 1,758.2 feet- 1,757.4-1,760.3

Halite, pink to opaque smoky, coarse crystalline; large polyhalite blebs;

1,760.3-1,762.5

occasional green—-gray clay

Halite, smoky-gray; polyhalite stringers; gray-green clay 1,762.5-1,764.5

Halite, clear, coarse crystalline; top 0.6 foot contains small scattered
1,764.5-1,770.0

polyhalite blebs-

T
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Table ZC.——Lithologic log~-(Continued)

Description giiig

Anhydrite, medium-gray, massive 1,770.0-1,776.5
Halite, white-yellow to salmon,_coarse crystalline, occasional bands of

polyhalite; a few bands of aﬂhydrite at base 1,776.5-1,781.4
Halite, dark-salmon-pink to medium-brown, coarse crystalline 1,781.4-1,782.3
Anhydrite, light-medium-gray, very fine grained, laminated 1,782.3-1,788.9
Polyhalite, dark-~salmon-red, glassy-- 1,790.0-1,790.7
Halite, orange, concentrated bleb of polyhalite at upper 1.0 foot; 0.1 foot

of green-gray clay at top; polyhalite decreases downward 1,790.7-1,795.1
Halite, clear to light-gray-yellow; a few polyhalite blebs; gray-green clay

at base 1,795.1-1,795.8
Halite, gra§ to dark-brown-green, coarse crystalline, scattered blebs of

polyhalite 1,795.8-1,796.7
Halite, light-orange to yellow, coarse crystalline 1,796.7-1,802.4
Halite, gray to black; abundance of green-black clay 1,802.4-1,802.7
Halite, white, clear to orange, scattered polyhalite; irregular masses of

clay 1,802.7-1,804.0
Halite, clear to white, green clay throughout, clay partings at 1,804. "

and 1,804.9 feet 1,804.0-1,805.3
Halite, pale- to medium-red-salmon, medium-coarse crystalline; contains

yellow-brown, fine crystalline langteinite at 1,808.2-1,809.1 feet;

minor langteinite blebs throughout; polyhalite blebs throughout-—=————=we——- 1,805.3-1,810.6
Halite, brown, clayey; interbedded polyhalitic halite; brown clay partings

at 1,811.5 and 1,811.6 feet 1,810.6~1,811.6

Halite, grading from salmon to buff-gray, clavey, medium to coarse
crystalline, polyhalitic; moderate polyhalite in bands and venticular
blebs 1,811.6-1,814.0

Halite, buff to salmon, medium to coarse crystalline, several indistinct

gray clayey halite bands; some disseminated langbeinite erystals———=-———————- 1,814.0-1,828.8
Halite, grading from salmon to clear, medium to coarse crystalline;

polyhalite bands in upper part of unit; sparse polyhalite in lower

part 1,828.8-1.834.0
Halite, gray to salmon, clayey; concentration of yellow-brown, crystalline
langbeinite 1,834.0-1,834.7

Halite, gray-brown, medium crystalline, clayeyv; gray clay parting at

1,835.0 feet; brown clay parting at 1,835.6 feet, abundant brown clay

seams and pockets 1,834,.7~1,837.9

Halite, clear to salmon, coarse crystalline; moderate amount of disseminated

orange polyhalite; brown clay parting at 1,844.4 feet 1,837.9~1,847.5




Table 2C.--Lithologic log--(Ccntinued)

Description Depth
ripts (feet)

" Halite, brown to smoky-gray, medium to coarse crystalline, mottled;

1,347.5-1,858.6

scattered red polyhalite biebs

Halite, clear to light-buff, coarse crystalline; minor gray polyhalite
- 1,858.6-1,860.8

blebs
Halite, light-gray to brown, medium to coarse crystalline; minor amocunts

of disseminated polyhalites following potash mineral 1,360.8-1,8569.8
Halite, blue~-gray tc gray-brown, medium crystalline, clayey, motrled;
indistinct polyhalite blebs with clay partings; gray clay partings at

1,870.0 feet and brown clay partings at 1,871.3 feet; aumerous green
1,869.8-1,873.6

and brown clay pockets
Halite, light- tc medium-red-salmon, medium to coarse crystalline,

polyhalitic; increasing blebs and bands of polyhalite with depth--—--=—-=---1,373.6-1,878.5

1,878.5-1,879.0
Total depth

Polyhalite, brick-red, granular,massive
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Table 2D.~-Mineralogical and chemical analyses of core samples from
potdash ore zones and mineralized salt beds in drill hole P-2

[oz, ore zone; Ilm, lower member; sb, salt bed; tr, trace; Bl, bloedite; Ha, halite; Ka, kalnlte; La, langbeinite; lLe, leonlte; Po, polyhallte. To couvert

from English to metric unles, multiply [cet by 0.3048]

Sample Depth interval Thickness + aeralogy Chemical analysis (weight percent)
Xo. feet (feet)
( ) Rock unit X-ray dlffraction Water
analysis?! Ca K Mg Na cl 50, Hy0+ Hy0- insoluble

P-2/1 1,833.08-1,834.00 0.92 ("9 Ha; 1 La 0.20 2.8 1.7 31.0 52.5% 1N.0 0.41 0.14 0.24
P-2/2 1,834.00~1,834.50 .50 2d oz >4 Ha; 5 La; tr, Ka, Le, Bl .04 10.0 6.7 15.0 25... 0.0 1.7 .34 .30
P-2/3 1,834.50-1,835.15 .65 L.lo Ha .14 .17 .45 35.5 66.4 45 .58 1.50 3.0
~ P-2/4 1,i01.80-1,802.70 .90) (>9 Ha; tr La, Po .16 .15 .12 36.5 61.9 .35 .26 .30 .58
o p-2/5 1,802.70-1,804.00 1.30 4th oz, 1m 5 Ha; 4 La; tr Ka, Le, Bl .1209.7 6.3 15.5 26.1 37.5 3.3 .65 1.4
2p~2/6 1,804.00-1,805.00 1.00 ; ’ . >8 Ha; >1 Po .74 .72 .57 31,5 52.9 3.1 .91 .57 8.8
2r-2/6 B L 1.1 .84 .48 33.0 51.5 3.0 .60 1.5 9.0
p-2/7 1,805.00-1,805.85 .85) (>9 ta; >1 Po .61 .52 .17 35.0 60.6 2.3 .20 .13 .37
P-2/8 1,805.85~1,806.30 .45 7 Ha; 2 La; tr Po, Ka, Le 74 6.0 3.7 23.5 39.9 24.0 .99 .42 .70
P-2/9 1,806.30-1,807.50 1.20 >9 Ha; >1 Po; tr La .84 1.2 .63 33.4 58.2 4.9 .22 .09 .19
pP-2/10 1,807.50-1,808.37 .87 ) sb 8 Ha; 1 La; tr Po .64 4.4 2.6 28.0 46.4.17.0 .21 .20 .13
2p-2/11 1,808.37-1,809.20 .83 3 lla; >5 La; <1 Po; tr Le 1.4 13,0 7.4 1.0 18.0 48.5 .31 .11 .30
2p.2/11 1.5 12.0 . 8.6 ..5 19.0 49.5 .25 .09 .13
P-2/12 1,639.20-1,810.42 1.22)° \?9 lla; <1 Po; tr Le 1.2 .84 " La4.0 58.0 4.0 .32 .10 A7
P-2/13 1,626.50-1,627.15 .65] sb [ 8 Ha; 2 Po; tr Le 2.6 2.4 .82 30.0 51.8 11.0 .13 .10 W22
P-2/14 1,627.15~1,628.35 1.20 5 Ha; >4 La; tr Po, Le .19 10.5 6.7 15.5 24.7 41,5 .61 .43 .43
P-2/15 1,A28.35-1,629,52 1.1 10th oz 6 lla; 4 La; tr Ka, Le .09 8.9 5.5 18.0 31.9 33.5 .88 .04 1.4
P-2/16 1,629.52-1,630.00 .48 [>9 la; <Po .16 .37 .14 35.5 61.5 .70 .25 .11 .32

! Estimate of amount reported on a scale of 0-10.
2 Replicate analyses.
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Table 3A.--Abridged drill-hole hiscory

LOCATION: Sec. 20, T. 22 S., R. 31 E.
31 m (103 ft) from south line
952 m (3,122 ft) from east line

ALTITUDE (LAND SURFACE):__.1,031 m (3,382.3 ft). Datum for depth measurement in drilling and
logging operations.

LITHOLOGIC LOG PREPARED BY: R. J. Cheeseman, G. S. Corchary, J. D. Kibler, B. R. Orr, and
R. P. Snyder, August 28 to September 7, 1976,

DRILLING CONTRACTOR: Pennsylvania Drilling Co.

DRILLING RECORD: Commenced drilling om August 26, and completed on September 7, 1976, at
511 m (1,676 ft) below land surface.

102 m (336 ft) of ll-cm (4 1/2-in.) casing left in hole between 149 and 252 m
(490-826 ft) below land surface.

Plugged with cement.

REMARKS: Top of salt in Rustler Formaticn at 210 m (688 ft) below land surface.
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Table 3B.--Stratizraphic summary

Depth intervall

Rock unit feet meters
Holocene deposits - 0-10 0-3
Pleistocene rocks:
Gatuna Formation 10-41 3-12
Permian rocks:
Dewey Lake Red Beds 41-468 12-143
Rustler Formation 468-786 143-240
Magenta Dolomite Member 529-553 161-169
Culebra Dolomite Member 642-663 196-202
Salado Formation 786-1,668 240-308
Upper member 786-1,287 240-392
McNutt potash zone 1,287-1,668 392-508
Vaca Triste Sandstone Member? 1,287-1,295 392-395
11th ore zone 1,346-1,349 410-411
Marker bed 117 1,357-1,358 414-414
Marker bed 118 . 1,375-1,378 419-420
Marker bed 119 1,405-1,407 428-429
10th ore zone 1,415-1,420 431-433
Marker bed 120 1,428-1,429 435-433
9th ore zone 1,434-1,438 437-438
Marker bed 121 1,443-1,445 440-440
Marker bed 122 1,452-1,453 443-443
8th ore zone 1,458-1,467 444447
Union anhydrite? 1,473-1,481 449-451
7th ore zome . 1,494-1,499 LEI_457
6th ore zone 1,509-1,511 460-461
5th ore zone 1,515~1,525 462-465
Marker bed 123 1,555-1,563 474-476
Marker bed 124 1,571-1,579 480~-481
4th ore zone 1,585-1,595 483-486
3d ore zome 1,599-1,617 487-493
2d ore zone 1,623-1,627 495-496
lst ore zone 1,645-1,656 501-505
Marker bed 126 1,667-1,668 508-508
Maxinum depth recorded 1,668 508

lpepth interval recorded from geophysical logs.

20f Adams, 1944.
}Informal unit of Salado Formation.
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Table 3C.--Lithologic log

e
Descriptioh D?pth
(feer)
" Calcite, white,crystalline, sandy; brown to clear sand; red siltstone--—--—--——-= 0.0- 5.9
Calcite, white,crystalline, sandy; caliche; brown, with white reduction spots,
fine-grained sandstone;ﬂbiotitic - 5.0- 10.0
Sandstone, brown, with white reduction spots; gray-red, with gray-green
reduction spots, siltstone; micaceous 10.0-400.C
Siltstone, grav-red, with gray-green reduction spots; micaceous; selenitic-———=—= 400.0-470.9

Siltstone, gray-red, with gray-green reduction spots; micaceous;selenitic; trace
470.0-475.9

of white granular gypsum

Gypsum, white, granular; some gray-red siltstone 475.0-500.9
Gypsum, white, granular; white to clear gypsum or anhydrite 500.0-505.92
Siltstbne, gray-red, with gray-green reduction spots; selenite 505.0-510.0
Siltstone, gray-red, with gray-green reduction spots; selenite; gray to clear,

510.0-515.6

crystalline anhydrite, with gypsum rind
515.0-530.9

Anhydrite, white to brown-gray, crystalline

Anhydrite with gypsum rind; light-gray, fine crystalline dolomite 530.0-535.8
535.0-343.0
540.0-545.0
545.0-555.0
555.0-560.0

Dolomite, light-gray, fine crystalline

Same as above

Same as above; powdered and clayey:

Dolomite, light-gray, fine crystalline; white, granular gypsurmr

Anhydrite, brown-gray, crystalline, with white granular gypsum rind-----—-—--—e— 560.0-600.0
600.0-615.9

Anhydrite, green-gray, crystalline, with gypsum rind
Anhydrite, light-gray, crystalline, with gypsum rind; white granular gypsum;

615.0-625.0
625.0-630.0

friable

Clay,- red, silty -
Anhydrite, with gypsum rind, crystalline; contains less than 2 percent red,

silty clay 630.0-635.0
Anhydrite, with gypsum rind, crystalline; less than 1 percent selenite---=-—--=— 635.0-645.0
Dolomite; 5-10 percent medium-grained anhydrite, with gypsum rind------------——--645.0~650.0
Dolomite; less than 3 percent anhydrite; trace selenite 650.0-660.0
Dolomite; about 1 percent selenite; 1 percent red silt 660.0-670.0
Mudstone, dark-gray; dolomite, pitted; red siltstone; anhydrite 670.0-675.0
Dolomite, light-gray to gray-green, fine crystalline, pitted -675.0-680.0
Gypsum, white, granular, soft; buff, dense, fine crystalline anhydrite—-————---- 680.0-695.0
Clay, dark-brown, halitic; contains clear halite 695.0-700.0
Clay, brown, halitic; white to buff anhydrite 700.0-705.0
Anhydrite, white to buff; clear halite; brown clay: 705.0-715.0

715.0-720.0
720.0-725.0

Same as above; contains some gray mudstone chips

Siltstone, dark-brown; gray mudstone
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Table 3C.--Lithologic log--{(Continued)

Description Depth
(feet)

Siltstone, dark-brown; gray mudstone; brown halitic clay 725.0~- 730.0
Same as above; also off-white aqpydrit- 730.0- 740.0
Mudstone, gray; some dark-brown siltstone; veined selenite 740.0- 745.0
Same as above; halite 745.0- 755.0
Clay, dark-blue-gray, halitic 755.0~ 785.0
Clay, dark~brown--- 785.0- 790.0
Clay, gray to dark-brown; halite 790.0- 800.0
No sample 800.9~ 810.0
Halite, clear; salmon polyhalite 810.0~ 815.0
Same as above; brown mudstone increasing 815.0- 820.0
Siltstone, brown-red, halitic 820.0- 825.0
Same as above; also anhydrite 825.0- 830.0
Anhydrite; caliche; gray-rad siltstone, with gray-green reduction spots;

halite- 830.0- 845.0
Same as above; increasing halite 845.0- 850.0
Same as above; also caliche; red siltstone; well-indurated, red limestone----- 850.0- 8690.0
Halite, clear; salmon polyhalite; white anhydrite 860.0- 900.0
Halite, clear; increasing polyhalite 900.0- 910.0
Halite, clear; decreasing polyhalite; some red-brown mudstone 910.0- 920.0
Halite, clear to salmon; some polyhalite 920.0- 925.0
Same as above; increasing polyhalite; some blue-gray mudstone 925.0- 930.0
Halite, clear (colorless); less than 5 percent polyhalite 930.0- 935.0
Similar to above, slightly more salmon-colored 935.0- 940.0
Halite, clear 940.0- 950.0
Halite, colorless to slightly salmon; approx. 5 percent polyhalite——————=————- 950.0- 955.0
Same as above, increasing polyhalite 955.0- 970.0
Anhydrite, very light gray; some halite 970.0- 985.0
Halite, clear to slightly salmon; less than 2 percent polyhalite~-————=-=—=——~ 985.0- 990.0
Halite, clear 990.0~1,005.0
Same as above; approx. 5 percent polyhalite 1,005.0-1,010.0
Halite, clear to salmon; 10 percent polyhalite 1,010.0-1,015.0
Halite, clear 1,015.0-1,020.0
Halite, clear to salmon; approx. 5 percent polvyhalite 1,020.0-1,025.0
Halite, clear, some salmon {approx. 2 percent);approx. 1 percent polyhalite---1,025.0-1,040.0
Halite, clear 1,040.0-1,050.0
Halite, clear to slightly salmonj; 1-2 percent polyhalite: ;,050.0-1,060.0
Halite, salmon; 1-2 percent polyhalite 1,060.0-1,065.0
Halite, clear; 1 percent polyhalite 1,065.0-1,070.0
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Table 3¢ --Lithclogic log-—(Continued)

Descriptiocn

Depth
(faat)

Halite, clear to salmon; 1 percent npolvhalire

1,070.0-1,075.0
1,075.0-1,090.0

Halite, clear, som- _ lmon; less than 5 percent polvhalite

1,090.0-1,095.0

Halite, clear to salmon; approx. 5 percent polyhalite

Polyhalite, reddish, and very light gray to white; mixed with clear to salmon

1,095.0-1,100.0

halite =

1,100.0-1,105.0

Polyhalite, reddish, approx. 50 percent of sample; clear halite

1,105.0-1,110.0

Halite, clear to very light salmon

Halite, clear to very light salmon; less than 5 percent polyhalite

-1,110.8-1,115.0

1,115.0-1,120.0
1,120.0-1,125.0

Halite, clear

Halite, clear to very light salmon; less than 2 percent polyhalite——————=—-—ev --1,125.0~1,130.0

1,130.0~1,155.0

Halite, clear

1,155.0-1,200.9

Halite, clear to very light salmon

1,200.0-~1,210.0

Halite, light-salmon

1,210.0-1,215.0

Same as above; some polyhalite:

Halite, clear

1,215.0-1,260.0
1,260.0-1,265.0

Halite, light-salmon

Halite, clear to very light salmon; approx. 50 percent salmon, light-salmon,

1,265.0-1,270.0

and some very light gray polyhalite

Haiite, light-salmon

Halite, clear to very light salmon

1,270.0-1,275.0
1,275.0-1,290.0

Halite, clear to salmon; reddish, salmon, and light-salmon polyhalite~——=————- -—-1,290.0-1,295.0

Same as above; some brownish mudstone,wi: . blue—-green reduction spots

1,295.0-1,300.0

(cavings(?))

Halite, salmon,grading to pale-buff, medium-coarse crystalline, polyhalitic,

decreasing with depth; polyhalite band at 1,301.8-1,301.9 feet—=-—-——m=——-m

Halite, brown to light-brown, medium to coarse crystalline, clayey; taan clay

parting at 1,305.0 feet

Halite, salmon, coarse crystalline, polyhalitic

Halite, clear to light-brown to brown, coarse crystalline, moderately

Halite, salmon, coarse crystalline, polyhalitic

Halite, gray-brown, medium crystalline, clayey

-1,300.0-1,304.2

1,304.2-1,306.0
1,306.0-1,307.7

clayey----1,307,7-1,308.6

1,308.6-1,309.4
1,309.4-1,310.4
1,310.4-1,311.8

Halite, salmon to buff, medium crystalline, mildly polvhalitic

Halite, brown-gray, coarse crystalline; minor gray-greem clay parting at

1,311.8-1,313.6

1,313.3 feet; disseminated brown clay throughout

Halite, medium-salmon, medium to coarse crystalline, mildly polyhalitic$ with

indistinct gray c¢.ayey halite horizon at 1,315.9-1,317.0 feet
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Table 3C.--Litholozic log--(Continued)

Description E?ZZ?;

Halite, brown to light-buff, medium to coarse crystalline, mottled, very

clayey; minor polyhalite as band at 1,324.8-1,324.9 feet _l,322.0—l,326.0
Halite, light-yellow-gray to red-green, medium to coarse crystalline, mildly

polyhalitic; polyhalite bands at 1,329.6-1,329.8 feet a~d 1,3.:.2-1,330.3

feet; green—-gray inclusions and seams of clay 1,326.0-1,332.7
Clay, brown to red-brown, with gray-green reduction spots, haz “tic; grading

to dark-brown, fine to medium crystalline, clayey, halite 1,332.7-1,335.5
Halite, salmon-buff, medium to coarse crystalline, polyhaliticy minor

leached zone of soluble potash minerals at 1,341.3 feet 1,335.5-1,346.7
Halite, gray-green to brown, mottled, medium crystalline, clayey; minor

leached potash minerals; brown clay parting at 1,348.6 feet 1,346.7-1,349.9
Halite, salmon to buff, medium to coarse crystalline, mildly polyhalitic,

with halitic polyhalite band at 1,357.4 feet 1,349.9-1,358.7
Polyhalite, red, demse ‘ 1,358.7-1,359.8
Clay bed, green-gray, halitic; few orange polyhalite blebs 1,359.8-1,360.0
Halite, orange, coarse crystalline; numerous polyhalite blebs concentrated

toward base -1,360.0-1,365.8
Halite, pink-orange to green-gray, medium to coarse crystalline; occasional

polyhalites blebs and abundant green clay in bands 1,365.8-1,367.4
Halite, orange, medium to coarse crystalline; wmedium-red-brown blebs and

stringers of polyhalite; trace of clay 1,367.4-1,368.3
Halite, light- to medium~dark-gray, medium to coarse crystalline; trace of

polyhalite blebs; occasional stringers of green-gray clay 1,368.3-1,369.7
Halite, medium-gray to gray-orange, coarse crystalline; polyhalite blebs and

stringers of green-brown clay 1,369.7-1,374.8

Halite, orange, coarse crystalline; numerous blebs and stringers of poly-

halite; increase of green-gray clay near base; polygonal leached cavities---1,374.8-1,378.8
Halite, light- to medium—-orange, coarse crystalline; large :lebs of

polyhalite 1,378.8-1,381.6
Polyhalite, red, dense: 1,381.6-1,384.1

Halite, clear to gray, medium to coarse crystalline; occasional polyhalite

blebs; green-gray clay 1,384.1-1,385.3
Halite, light- to medium~orange, medium to coarse crystalline; polyhalite

bands at 1,386.4, 1,388.2, 1,388.7 feet;0.2 foot of polyhalite and anhydrite

at 1,387.8 feet 1,385.3-1,389.7
Polyhalite, red, dense, leached, large crystalline; halite layer in center of ‘ _
unit 1,389.7-1,390.3
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Table 3C.--Lithologic log--{Continued)

-
{ ; i
%“w'/ Description Depth
{feet)
* Halite, light- to medium-green-gray to light— to medium-orange, medium
crystalline; much leaching; much clay; sparse blebs of intergranular
polyhalite; clay bands at 1,390.8 and 1,393.0 feet 1,390.3-1,393.9
T?Jf - Halite, clear, coarse crystalline; up to 15 percent brown and green-gray
clay bands; clay band at 1,396.6 feet --1,393.9-1,398.7
Halite, clear to light-orange, coarse crvstalline -1,398.7-1,403.2
Halite, dark- to medium-orange, medium to coarse crystalline; numerous
polyhalite bands at 1,405.2, 1,405.6, 1,406.7, and 1,407.2 feet-———==—————-- 1,403.2-1,407.8
Polyhalite, red, dense; gray-green laminated clay; some leached areas-——=—=———= 1,407.8-1,40
Clay, green-gray, halitic -1,409.1-1,4
Halite, clear to light-medium~salmon, medium to coarse crystalline; sulfate
minerals (langbeinite) 1,410.0-1,416.7
Clay, gray-green, halitic, medium crystalline; 0.0l-foot~thick band of
polyhalite at top~—--— —————=1,216.7-1,417.0
Halite, .clear to medium-red-brown, coarse crystalline; numerous polvhalite
blebs; masses of red-brown clay, decreasing downward ———=—=1,417.0-1,423.3
Halite, clear to medium—orange, medium to coarse crystalline; occasional
polyhalite blebs 1,223.3-1,426.9
Halite, orange, medium to coarse crystalline; bands of polyhalite in top
0.5 foot; band 1,427.9 feet 1,426.9-1,428.0
Polyhalite, red, dense; medium to coarse crystalline halite at 1,428.4-
foot depth : 1,428.0-1,428.9
Clay, green to gray, halitic 1,428.9-1,429.4
Halite, orange, medium to coarse crystalline 1,429.4-1,433.0
Halite, gray to dark-gray, mottled, medium to coarse crystalline;
red-brown and gray-green clay 1,433.0-1,439.0
Halite, clear to light-orange, coarse crystalline; sparse blebs and
stringers of polyhalite 1,439.0-1,443.3
Polyhalite, red, dense; polyhalite and anhydrite mixture at base--—~—————-~-=1,443,3-1,445.1
Halite, clear to light-gray and gray-oraage, coarse crystalline;
sparse polyhalite; concentrated zone of polyhalite bands at
1,447.7 feet 1,445.1-1,451.3
Polyhalite, gray-red, dense; anhydrite 1,451.3-1,452.1
Halite, clear to light-orange, medium to coarse crystalline; sparse
blebs of polyhalite ~--1,432.1-1,532.9
Clay, green-gray, halitic 1,452,.9-1,453.2
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Table 3C.--Lithologic log~-(Continued) ' ;

Mg’

Description g?ﬁg?;
‘ Halite, clear to orange, medium to coarse crystalline; brown clay parting
‘ at 1,453.9 feet; clay concentrated at base 1,453.2-1,460.0
S Halite, clear to light-brown,—medium to coarse crystalline, mottled; clay
| o partings at 1,460.2 and 1,460.3 feet 1,460.0-1,460.6 -
| Clay, gray-green, halitic 1,460.6-1,460.9
| Halite, clear, grading to white and pale-orange; bands of clay-rich
polyhalite 1,460.9-1,462.3
Halite, medium-orange, medium crystalline; bands and blebs of polyhalite————- 1,462.3-1,464.4
Halite, pale-orange, grading down to clear and white, fine to medium
crystalline; brown clay seam at base 1,464.4-1,465.0
Halite, clear and light-gray to pale-orange, medium to coarse crystalline,
mottled, clay-rich; intergranular red-brown clay; clay seams at 1,466.5,
1,466.9, 1,467.2, 1,467.8, and 1,470.4 feet 1,465.0-1,470.4
Halite, light-gray to clear, mottled, fine crystalline; minor polyhalite
blebs at base- 1,470.4-1,471.5
HJalite, light-gray to pale-red-brown, coarse crystalline; bands of light-
gray halite alternating with mottled red-brown and light-gray halite;
polyhalite blebs throughout-- 1,471.5-1,473.5
Halite, medium-gray and clear, medium to coarse crystalline, mottled; no
polyhalite; green-gray clayey unit 1,473.5-1,474.8
Halite, light-gray to pale-orange, very coarse crystalline; tiny polyhalite
blebs; minor tiny leached vugs 1,474.8-1,475.1
Anhydrite, medium-gray, dense, laminated; upper 0.5 foot is brecciated and
é rehealed with polyhalite; anhvdrite 1,475.1-1,482.9
E Halite, light-orange to clear, coarse crystalline; occasional bands of
gray-green clay; sparse polyhalite blebs 1,482.9-1,491.0
Halite, medium-light-orange to light-gray, medium t. coarse crystalline;
traces of polyhalite and sulfate minerals 1,491.0-1,491.5

Halite, gray-green, medium to coarse crystalline; irregular orange poly-

halite blebs; abundant clay; clay-rich at top and at 1,492.4-foot depth—--1,491.5-1,493.9
Halite, light-orange to medium-orange, medium to coarse crystalline;

numerous stringers and blebs of polyhalite, decreasing dowmward--—————-—---=1,493.9-1,4:5.8
Halite, clear to medium~gray-green; abundant clay; clay stringer at

1,496.3 feet 1,495.8-1,496.4

Halite, orange, coarse crystalline; sparse polvhalite blebg~— =—=———=————====ux 1,496.4~-1,497.9

Halite, light-gray to dark-gray, medium to coarse crystalline; abundant

clay; clay partings at 1,498.0 and 1,499.1 feet 1,497.9-1,499.2
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e Depth
Description (feet)

Halite, medium to coarse crystalline; moderate amount of polyhalite; clay at

1,499.2-1,500.0
1,500.0-1,500.3

1,499.5 feet

Clay, gray-green, medium crystalline, halitic

Halite, light-gray to light-medium-salmon, medium to coarse crystalline;
partings of brown clay at 1,500.5, 1,500.9, 1,501.5, 1,502.4, 1,503.8,
1,504.4, and 1,505.1 feet; occasional polyhalite blebs at 1,502.7 feet-----1,500.3-1,505.1

Halite, clear to medium-dark-brown-gray; sparsepolyhalite blebs; brown and
1,305.1-1,507.0

green-gray clay
Halite, white to light-orange, medium to coarse crystalline; small amounts
1,507.0-1,508.2
——————————————— 1,508.2-1,508.7

of polyhalite and clay; few polygonal vugs
Halite, smoky—gray, medium to coarse crystalline; clay masses

Halite, orange, medium to coarse crystalline; stringers and blebs of
1,508.7-1,515.%

polyhalite; clay areas at 1,510.2 and 1,512.0 feet

Halite, light- to dark-gray, medium to coarse crystalline; abundant gray-

green and brown clay; polyhalite stringers 1,515.6-1,516.9

Halite, clear to light-gray, coarse crystalline; polyhalite stringers,
1,516.9-1,518.8

intergranular masses of gray~green clay

Halite, light-gray to gray-greem, coarse crystalline; ome large band (0.05
1,518.8-1,521.8

ft) of gray-green clay at 1,518.8 feet

Halite, l.ght-pink-gray to light-medium-orange, medium to coarse crystal-
1,521.8-1,523.4

line; polyhalite blebs near base:

Halite, clear to very light orange, medium crystalline;sparsepolyhalite
Z.523,4-1,525.4

blebs
Halite, dark-gray to gray-brown, medium crystalline; occasional polyhalite

blebs; clayey; brown clay partings at 1,525.6, 1,526.2, and 1,528.1
1,525.4-1,533.8

1,533.8-1,534.9

feet

Halite, white to light-pink-gray
Halite, clear to very light green, medium crystalline; occasional poly-
1,534.9-1,535.2

1,535.2-1,536.0

halite blebsj green-gray masses of clay

No sample
Halite, clear to very light orange, coarse crystalline, concentration of

polyhaiite and clay; polyhalite concentrated at 1,536.9 and 1,537.4 feet;

gray-green clay at 1,536.3 feet 1,536.0-1,541.8

Halite, clear,grading down to light-gray, coarse crystalline to medium

'fj crystalline, clayey; brown clay parting at 1,542.2 feet; minor poly-

halite blebs 1,541.8-1,544.3
Halite, clear to light—gray, medium to coarse crystalline; pods of fine
crystalline halite; stringers and blebs of medium-orange polyhalite——---——-—- 1,544,3-1,547.3
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Table 3C.--Lithologic log--(Continued)

Description

Depth
(feet)

Halite, medium-orange to clear, coarse crystalline; stringers of

polyhalite:

Halite, light-gray to pale-or;nge, coarse crystalline; pods of fine

crystalline halite; light-green clay parting at 1,549.0 feet--———--———ua—

Halite, light-gray to clear, fine to mediu: crystalline; minor polyhalite
blebs

Halite, pale-orange to clear, m .dium to coarse crystallinej orange

polyhalite blebs

Halite, pale- to medium-orange and clear, coarse crystalline; medium-

orange polyhalite blebs

Halite, pale-yellow to clear, coarse crystalline; no polyhalite-———————==—w-

Halite and anhydrite mixture, medium-yellow-brown to white

Anhydrite, light-gray to light-red-brown, dense, some laminations-—--====-—-

Halite, red-brown to clear, coarse crystalline; white anhydrite bands-—==---

Halite, pale-yellow to clear, medium to coarse crystalline

Halite, pale-red-brown to clear, medium to coarse crystalline

Halite, pale-yellow to white, medium crystalline; polyhalite bands at

1,567.3, 1,568.0, and 1,568.4 feet

Halite, medium- to pale-red-brown, medium crystalline; polyhalite blebs;

pink polyhalite bleb at 1,570.9 feet

Halite, red-brown, medium crystalline; light-gray bands of anhydrite~——————-

Halite, medium-yellow-brown, medium crystalline, light-gray anhydrite band

at 1,571.9 feet

Anhydrite,; medium- to dark-gray, laminatad

Mudstone, dark-gray

Polyhalite, medium-red-brown, dense; cavities filled with gray clay-——-—==---

Clay and polyhalite, medium~pink

Halite, pale-yellow to medium-red, coarse crystalline; polyhalite bands and

blebs

Halite, light-gray to yellow-brown, medium to coarse crystalline; poly-
halite blebs; gray-green clay seam at top; clear, coarse crystalline

halite at base

Halite, pale-orange to pale-yellow, medium to clear crystalline; few

1,547.3-1,548.4
1,548.4-1,550.0
1,550.0-1,550.7
1,550.7-1,551.9

1,551.9-1,554.2
1,554.2-1,556.6
1,556.6-1,557.0
1,557.0-1,564.6
1,564.6-1,565.5
1,565.5-1,566.3
1,566.3-1,566.9

1,566.9-1,569.4

1,569.4-1,571.0
1,571.0-1,571.3

1,571.3-1,572.7
1,572.7-1,579.2
1,579.2-1,579.5
1,579.5-1,580.5
1,580.5-1,581.0

1,581.0-1,585.5

1,585.5-1,586.0

polyhalite blebs

Halite, medium-gray, pale~yellow, fine to medium crystalline, clayey,

leached zones; light-gray clay seam at base

Halite, red-brown, mottled, medium crystalline; polyhalite stringers;

1,586.0-1,592.9

1,592:9-1,5%94.2

langbeinite crystals; clayey; light-brown clay seam at top
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Table 3C.--Lithologic log-~{Continued)

Description

Depth
(feet)

" Halite,

contains stringers and blebs of pale-yellow langbeinite-

Halite,
upper
Halite,
seams

Halite,

stringers of polyhalite at base and top

pale-yellow-gray, grading down tc red-brown at 1,598.7 Zeet;

pale-red to clear, coarse crystailine; minor polyhalite blebs in

half

medium-gray to white, medium crystalline, clay-rich; brown clay

throughout unit; minor polyhalite stringers at base

light~brown to clear, medium to coarse crystalline; blebs and

Halite, medium-red to white, coarse crystalline} pink polyhalite stringers
and blebs
Halite, medium-gray to white, coarse crystalline; light-brown clay parting

at 1,603.9 feet

Halite,

Halite,

polyhalite blebs and stringers
Halite, light- to medium-':ray, medium to coarse crystalline, alternating with

light~gray to clear, coarse crystalline; scattered blebs of polyhalite

Halite,

polyhalite:

light-gray to clear, coarse crystalline; minor polyhalite blebs-——-—-

light-brown to white and clear, coarse crystalline; nuzerous

light-orange, coarse crystalline} blebs and stringers of

1,596.4-1,600.1

1,600.1-1,600.6

1,600.6-1,601.4

1,601.4-1,602.1

1,602.1-1,603.3

1,603.3-1,604.4
1,604.4-1,604.2

1,604.9-1,605.7

1,605.7-1,613.1

1,613.1-1,614.7

Halite, red-brown to clear, polyhalitic; light-pink stringers of polyhalite—1,614.7-1,615.1

Halite, pale-yellow, coarse crystalline

Halite, light-gray to white, coarse crystalline; stringers of polyhalite;
clayey

Halite, light~- to dark-gray, fine to medium crystalline, clayey--—=--——==—--

Halite, light-yellow to pale-orange, medium to coarse crystalline—-—-———————-

Halite, medium-orange, coarse crystalline; pink blebs of polyhalite-—-———=-—

Halite, light- to medium-gray, coarse crystalline, clayey

Halite, light-yellow, clear, and pink-orange, coarse crystalline; red-brown

polyhalite stringers

Halite,

dark-gray to light-gray, medium to coarse crystalline,clayey=-—w==-——-

1,615.1-1,615.3

1,615.3-1,615.5
1,615.6-1,617.0
1,617.0-1,617.6
1,617.6-1,617.9
1,617.9-1,618.3

1,618.3-1,622.5
1,622.5-1,623.0

Halite, light-pink to light-orange, coarse crystalline; polyhalite blebg-—--1,623.0-1,625.4

Halite,

green clay band at 1,626.9 feetj clayey

Halite,

Halite, light-gray to light-brown, coarse crystalline, clayev; clay partings
at top, 1,628.6 and 1,629.1 Ieet

light-gray to clear, coarse crystalline! minor polyhalite blebs----—-

Halite,

light-green-gray to medium-gray, medium crystalline; light-gray-

light-grayv, coarse crystalline, clayey
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Table 3C.--Lithologic log--{(Continued)

Description

Depth
{feet)

Halite, medium- to dark-orange, coarse crystalline, polyhalitic; medium~orange

polyhalite

Halite, clear, coarse crystalline

Halite, pale-orange to clear, coarse crystalline, polyhalitic near top; browmn

clay seam at 1,635.5 feet

Halite, light-gray, clear, and light-orange, coarse crystalline, slightly

polyhalitic
Halite, light-orange, medium-gray, mottled, clayey; brown clay seams at

1,638.7, 1,639.1, 1,639.3, and 1,640.8 feet

Halite, light- to medium~gray, coarse crystalline, clayey; light-pink

polyhalite blebs and stringers

Halite, clear to light-pink, polyhalitic in lower part

Halite, light-~ to medium-gray, medium to coarse crystalline, clayey;

polyhalite stringers
Halite, light-green to clear to light-gray fine to medium crystallinef

brown clay seams at top and at 1,663.3, 1,663.5, and 1,664.2 feet;

polyhalitic at base

Halite, light-gray to clear; polyhalite stringers and blebs; green clay

seam at 1,665.9 feet

Halite, light-orange to clear, coarse crystalline; medium-orange polyhalite

stringers and blebs

Halite, clear to light-gray, medium crystalline, polyhalitic; light-green

clay seam at 1,671.8 feet

Halite, clear, coarse crystalline; minor polyhalite

Halite, light-gray to clear; brown clay and medium-red~brown polyhalite

stringers; clayey
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1,630.1-1,633.8
1,633.8-2,634.4

1,634.4-1,636.3

1,636.3-1,638.3

1,638.3-1,641.1

1,641.1-1,648.1
1,648.1-1,652.9

1,652.9-1662.5

1,662.5-1,664.7

1,664.7-1,666.1

1,666.1-1,670.5

1,670.5-1,671.9
1,671.9-1,673.9

1,673.9~1,675.4

1,676.0
Total depth



Table 3D.--Mineralogical and chenical analyses of core samples from

potash ove zones and mineralized salt beds in drill hole -3

{oz, ore zoue; lm, lower member; sh, salt bed; tr, trace; Ha, halive; Ka, kainite; La, langbeinite; lLe, leonite; Po, polyhalite. To convert from English

to metric units, multiply feet by 0.3048]

Sample Depth interval Thickness Mineralogy Chemical analysils (weight percent)
e (Feet) (feet) Rock unit X~ray diffraction ] Water
analyslsl Ca K Mg Na 1 50, H,0+ 1i,0- insoluble

P-3/1  1,594.40~1,595.20 o.so’] ieh oz, 1n 58 Ha;>1 Po; tr Le 0.84 0.84 0.45 34.0 56.4 4.0 0.5 0.34 2.6
P-3/2 1,595.20~1,596.30 1.10; ’ {8 Ha;>1 Po; tr Ka, Le .96 1.6 1.0 31.5 53.2 7.2 1.5 .33 2.8
P-3/3 1,596,30-1,597.60 i.Bd‘ .8 Ha; 1 La;<l Po .26 4.9 3.1 28.5 45.8 18.0 b4 .06 .27
P-3/4 1,597.6u-1,598.70 1.10 >7 Ha; 2 La;~<l Po; tr le .30 5. 3.5 24,2 42,4 22.0 .23 .07 .20
2P—3/5 1,598.70-1,599.53 .83 sb i>4 Ha; 3 Po; 2 Laj tr, Le 4.5 8.8 4.5 15.0 25.8 39.0 «5 .04 .60

& 2p-3/s ' ‘ 6.4 8.0 4.6 16.0 27.0 38.5 .59 .06 .25
P-3/6 1,599.53-1,600.03 .SOJ 19 Ha3<l Po; tr La, Le 1.4 2.0 .93 31.0 54.2 8.4 .20 <01 .16

lEstimate of amount reported on a scale of 0-10.
2ReplicaLc oo lyses,
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Table 4A.--Abridged drill-hole history AR

LOCATION: Sec. 28, T. 22 S., R. 31 E.
45 m (146 ft) from south line
453 m (1,487 ft) from east line

ALTITUDE (LAND SURFACE): 1,049 m (3,441.2 ft). Datum for depth measurements in drilling and
logging operationmns.

LITHOLOGIC LOG PREPARED BY: R. J.~Cheeseman, G. S. Corchary, B. R. Orr, and R. P. Snyder,
August 30 to September 6, 1976-

DRILLING CONTRACTOR: Boyles Bros. Drilling Co.

DRILLING RECORD: Commenced drilling on August 28, and completed on September 4, 1976, at
566 m (1,857 ft) below land surface.

Drilled with air foam to 292 m (958 ft) below land surface. Driller reported
water at 259 m (850 ft)-

Recovered all casing, and plugged with cement-

REMARKS: Top of salt in Rustler Formation at 252 m (826 ft) below land surface.
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Table 4B.--Stratigraphic summary

Rock unit

Depth interval*

‘ feet zeters
Holocene deposits 0-3 0-2
Triassic rocks:
Santa Rosa Sandstone - 8-99 2-30
Permian rocks:
Dewey Lake Red Beds 99-609 30-186
Rustler Formation 509-930 186-283
Magenta Dolomite Member 662-536 202-209
Culebra Dolomite Member 775-302 236-244
Salado Formation 930-1,857 283-566
Upper member 920-1,446 283-441
1,246-1,853 441-5

McNutt petash zone
Vaca Triste Sandstone Member?
1lth ore zone
Marker bed 117
Mdarker bed 113
Marker bed 119
10th ore zone
Marker bed 120
9th ore zome
Marker bed 121
Marker bed 122
8th ore zone
Union anhydrite3
7th ore zone
~ bth ore zone
S5th ore zone
Marker bed 123
Marker bed 124
4th ore zone
3d ore zone
2d ore zone
lst ore zone

Marker bed 126

Maximum depth recorded

1,:46-1,452

,852-1,853

1,858

4£39-490
491-491
494-494
496-499
502-506
508-509
513-514
515-518
527-529
531-534
535-539
542-546
548-550
556-559
564-565

566

1Depth interval recorded from geophvsical logs.

20f Adams, 1944.
3Informal unit of Salado Formation.



Table 4C.--Lithologic log

Description 32223)

Sand, dun» 0.0- 5.0
Sandstone, light-brown, fine-grained, rounded; siltstone-—-—————--—— —_ 5.0- 15.0
Sandstone, red-brown, with gray-green reduction spots, fine-grained;

calcar®ous cement 15.0- 30.0
Similar to above with 10 percent green-gray, fine- to mecium-grained

sandstone 30.0- 35.0
Sandstone, pale-red, fine- to medium=-grained, angular; contains trace

of black mineral (not biotite)— 35.0- 40.0
Sandstone anc siltsc-ne, red-brown to pale-red; pale, fine-grained,

siltstone; red-br. - siltstone 40,0~ 45.0
Sandstone, red-brown, very fine grained to fine-grained; trace of

pale-red fine-g-»~ -ed sandstone 45.0- 70.0
Sandstone, red-br fine-grained, speckled white; trace of clear

quartz 70.0- 75.0
Sandstone, pale-red, mottled, fine- to medium-grained 75.0~ 95.0
Sandstone, light-gr -, salt and pepper texture, subrounded-—=——-~— —_ 95.0- 100.0
Sandstone, red-brow::, very fine grained; some color blobs of light

green-— 100.0- 125.0
Same as above, but cuttings very fine (approx. 0.5 - lmm)--—————=~——=— 125,0- 130.0
Sandstone, red-brown, very fine grained; some color blobs of light

green—— 130.0- 205.0
Siltstone, red-brown; trace of fine sand-size grains 205.0- 220.0
Siltstone, red-brown; increasing amounts of very fine to fine-grained

sandstone: 220.0-~ 245.0
Siltstone and sandstone, red-brown; selenite veins 245,0- 250.0
Sandstone and siltstone, red-brown; sandstone 1s very fine grained

to fine grained 250.0- 255.0
Sandstone and siltstone, red-brown; selenite veins 255.0- 260.0
Sandstone and siltstone, red-brown; sandstone is very fime grained

to fine grained 260.0- 300.0
Sandstone, red-brown, with light-green spots, very fime grained to

fine grained; minor red-brown siltstone 300.0- 305.0
Similar to above; trace of selenite and light-gray sandstone—--———-;——— 305.0- 310.0
Sandstone, red-brown, very fine grained to fine-grained; increasing

red-brown siltstone; trace of light-gray sandstone —_— 310.0- 315.0
Sandstone and siltstone, red-brown; sandstone is very fine grained; .

trace selenite and pale-green siltstone '315.0- 320.0
Same as above; trace masslve gypsum 320.0~- 335.0
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Table 4C.--Lithologic log--(Continued)

Description Depth
(feet)

Same as above; no gypsum - 335.0- 350.0
Sandstone (increasing) light-green and light-gray 350.0- 370.0
Sandstone, red-brown; minor red-brown siltstone; trace green

siltstone 370.0- 375.0
Same as above, plus trace of gypsum —— 375.0~ 380.0
Sandstone and siltstone, red-brown; trace of selenite~-——-s—e————ee. e 380.0~ 385.0
Sandstone, red-brown, with light-green and light-gray reduction

spots, very fine grained to fine-grained; trace of green siltstone---— 385.0- 400.0
Sandstone, red-brown, with numerous light-green reduction spots,

very fine grained to fine-grained; minor red-brown siltstome;

trace selenite--- 400.0~ 405.0
Sandstone, red-brown, trace of reduction spots, very fine grained;

minor light-green siltstone 405.0- 415.0
Same as above; no light-green siltstone 415,0- 420.0
Same as above; trace selenite 420.0- 425.0
Same as above; no selenite 425.0- 435.0
Same as above; selenite trace 435.0- 440.0
Same as above; approx. 2 percent light—green, medium-grained

sandstone 440.0- 445.0
Same as above; mno light-green sandstome 445,0- 460.0
Same as above; selenite increasing from trace 460.0- 475.0
Sandstone and siltstome, red-brown, with light-green reduction spots;

trace selenite; trace black mudstone 475.0- 490.0
Same as above; no mudstone 490,0- 565.0
Sandstone, red-brown, with green reduction spots, very fine grained

to fine-grained; trace selenite 565.0- 610.0
Sandstone, red-brown, very fine grained, approx. 15 percent

light-gray anhydrite; selenite 610.0- 615.0
Same as above; as much as 50 percent anhydrite 615.0- 625.0
Same as above; as much as 65 percent anhydrite 625.0- 630.0
Same as above; as much as 90 percent anhydrite 630.0- 640.0
4Anhydrite; siltstone; gypsum 640.0- 645.0
Anhydrite, 40 percent; gypsum, 30 percemt; siltstone 30 percent——————=~ 645.0- 650.0
Anhydrite; siltstone; decreasing gypsum 650.0- 660.0
Anhydrite; gray-red siltstone, 10 percent; gypsum less than 2 percent-- - 660.0- 665.0
Anhydrite; gypsvum, 2 percent; dolomite, 2 percent 665.0- 670.0
Dolemite, very light gray, very fine grained; less than 5 percent

anhydrite, gypsum, and siltstone 670.0- 685.0
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Table 4C.-~Lithologic log--{(Continued)

68

Description ??2;:)

Dolomite, very light gray, very fine grained; siltstone, 15 percent;

anhydrite, 15 percent 685.0- 690.0
Anhydrite, light- to medium-gray; gypsum; siltstone; dolomite-—-————- 690.0~ 695.0
Anhydrite; dolomite; siltstone; decreasing gypsum 695.0- 700.0
Anhydrite, light- to medium-gray; dolomite; gypsum; siltstone————-—-—— 700.0- 710.C
Same as above; increasing siltstone 710.0- 715.0
Same as above; decreasing gypsum, dolomite 715.0- 720.0
Anhydrite, light- to medium-gray; dolcmite less than 2 percent;

siltstone, 5 percent 720.0- 730.0
Same as above; increasing siltstone 730.0- 745.0
Siltstone; dolomite, 2 percent 745.0- 750.0
Siltstone, gray-red; anhydrite, medium- to light-gray; minor dolomite-- 750.0- 755.0
Same as above; increasing anhydrite -—= 755.0- 760.0
Anhydrite; siltstone; dolomite: 760.0- 7653.0
Same as above; but no dolomite: 765.0- 770.0
Anhydrite; siltstone; gypsum 770.0- 775.0
Same as above; less siltstone 775.0- 780.0
Anhydrite; gypsum 780.0- 785.0
Dolomite, light-gray; gypsum; siltstone 785.0~ 790.0
Same as above; less gypsum and siltstone 790.0- 795.0
Dolomite, light-gray; gypsum; siltstone 785.0- 800.0
Mudstone, dark-gray; siltstone; dolomite 800.0- 810.0
Dolomite; mudstone; anhydrite 810.0- 815.0
Same as above; increasing anhydrite 815.0- 820.0
Anhydrite; mudstone; siltstone: 820.0- 825.0
Mudstone; gypsum; anhydrite 825.0- 830.0
Siltstone, red and green, 50 percent; anhydrite, 30 percent; mudstone,

and selenite 830.0- 835.0
Same as above; less siltstone; dolomite; minor selenite: 835.0~ 840.0
Anhydrite, with gypsum rind; siltstone; dolomite, regular——=—————w-—- —_ 840.0- 845.0
Siltstone, halitic; anhydrite, with gypsum rind 845.0~ 855.0
Same as above; minor sélenite 855.0- 860.0
Siltstone, gray-red, halitic; anhydrite; minor selenite 860.0~ 870.0
.Same as above; with some medium-dark-gray and medium-blue-gray

siltstone 870.0- 875.0
Same as above; with 12 percent medium-gray to medium-dark-gray

mudstone 875.0- 880.0
Same as above; with increasing gray to blue-gray mudstone-----—--——-—— 880.0- 895.0
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Table 4C.--Lithologic log--(Continued)

Description

Depth
(feet)

" Siltstone, mostly dark-gray to blue-gray; anhydrite

Siltstone, medium-dark—-gray to blue-gray; anhydrite; green-red

siltstone; selenite lesS than 2 percent

Siltstone (approx. B0 percent) dark-gray to blue~gray; anhydrite;

green-red siltstone

Same as above; increasing anhydrite

Halite; approx. 15 percent anhydrite and siltstone -

Siltstone, red-gray; approx. 15 percent anhydrite and halite-—~——m——uv

Halite, medium~crystalline, clayey

Siltstone, medium-gray-red; anhydrite and selenite

Halite, zlayey; less than 2 percent polyhalite:

Halite; fairly clean, with blebs of polyhalite
Same as above; finer and cleaner; salt is light-pinkish~white--—-—~———
Halite, pink to white; contains less t in 1 percent polyhalite-————-—-

Halite, white, finely crystalline; contains scattered blebs of

polyhalite:

Same as above, only a little pinker

Halite, pink to white; less than 1 percent polyhalite

Halite, white, fine crystalline; contains less than 1 percent

scattered blebs polyhalite
Halite, light-gray tinged to pink, slightly coarse; contains

polyhalite blebs—
Halite, clear, fine crystalline; less than 1 percent polyhalite—————=-—

Same as above; polyhalite increasing

Halite, very light orange; approx. 2 percent polyhalite

Halite, white, very fine, clean

Same as above; contains less than 2 percent polyhalite

No sample

Halite, orange~brown; approx. 5 percent polyhalite (one piece

polyhalite % inch diameter)
Halite, light-gray to light-pink; less than 2 percent polyhalite--——-

Same ag above, a little whiter in color

Halite, clear to white; less than 1 percent polyhalite

Halite, light-gray, crystalline

Same as above; scattered pol halite

Same as above, whiter in color

Halite; contains much more polyhalite and clay (together approx. 5

percent)
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895.0- 900.C

900.0- 905.0

905.0- 915.0
915.0- 930.0

930.0- 935.0
935.0- 950.0
950.0~ 953.0
955.0~ 560.0
960.0~ 970.0
870.0- 973.0
975.0- 980.0
980.0- 985.0
985.0- 990.0

990.0-~ 995.0
995.0-1,000.0

1,000.0-1,005.0

1,005.0-1,010.0
1,010.0-1,015.0
1,015.0-1,020.0
1,020.0-1,025.0
1,025.0-1,030.0
1,030.0-1,040,0
1,040.0-1,045.0

1,045.0-1,050.0
1,050.0-1,060.0
1,060.0-1,065.0
1,065.0-1,070.0
1,070.0-1,075.0
1,075.0-1,080.0

~1,080.0~1,090.0

1,090.0-1,095.0



Table 4C.-~Lithologic log--{Continued)

Description

Depth
(feet)

Halite, medium-gray to light-red~orange; polyhalite and clay--———-——-—-
Halite, light-gray to salmon; less than 2 percent polyhalite--———-——-— —_—

Same as above, lighter in cedor

Halite, beige overall, with medium-gray streaks; pink polyhalite-——--

Same as above, lighter in color

Same as above, very light gray

Halite, gray to white; approx. 1 percent clay and polyhalite-————————-——

Halite, white; contains polyhalite blebs

Halite, pink, fine-grained; polyhalite increasing
Same as above, medium~light-salmon-pink; approx. 2-3 percent

polyhalite-

Halite, pale- to medium-pink to clear; less than 2 percent polyhalite--

Halite, very light gray to clear to white
Halite, white to clear, fine-grained; contains sparse blebs of

polyhalite

Halite, salmon; polyhalite increasing

Same as above; approx. 1 percent polyhalite
Halite, clear to light-salmon, crystalline; contains scattered blebs

of polyhalite

Same as above; less than 2 percent polyhalite

Same as above; polyhalite increasing

Halite, clear to white, fine-grained, crystalline

Same as above; contains less than 1 percent scattered polyhalite
blebs—-

Halite, very light piank to ligh--gray; contains less than 2 percent
polyhalite

Halite, lighter; less polyhalite

Halite, white, very clean; less than 1 percent polyhalite-~——m————- —
Halite, light-medium-pink; less than 2 percent polyhalite—————————e——
Halite, clear to white; less than 1 percent polyhalite

Same as above; polyhalite increasing approx. 1-3 percent-——r————————-—

Same as above; :pprox. 2 percent polyhalite

Same as above; polyhalite increasing approx. l-2 percente—-——=—ee———ee-

Same as above; polyhalite increasing to 2~3 percent

Same as above; about 5 percent polyhalite

Halite, 90 percent; 5-10 percent polyhalite

Halite, very light pink to clear; contains polyhalite blebg=e=e—ccmme=e=

Same as above; less than . percent polyhalite
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1,095.0-1,100.0
1,100.0-1,105.0

'1,105.0-1,115.0

1,115.0-1,130.0
1,130.0-1,135.0
1,135.0-1,140.0
1,140.0-1,145.0
1,145.0-1,150.0
1,150.0-1,155.0

1,155.0-1,160.0
1,160.6-1,165.0
1,165.0-1,170.0

1,170.0-1,180.0
1,180.0-:,185.0
1,185.0-1,200.0

1,200.0-1,210.0
1,210.0-1,215.0
1,215.0-1,230.0
1,230.0-1,235.0

1,235.0-1,245.0

1,245.0-1,250.0
1,250.0-1,255.0
1,255.0-2,265.0
1,265.0-1;300,0
1,300.0-1,335.0
1,335.0-1,350.0
1,350.0-1,360.0
1,360.0-1,380.0
1,380.0-1,385.0
1,385.0-1,390.0
1,3¢ +~1,400.0
1,400.9-1,410.0
1,410.0-1,420.0
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T.ble 4C.--Lithologic log~-{Continued)

Description

Depth
(feet)

Halite, white, clean; less than 1 percent polyhalite

Halite, gray-white; less than 2 percent polyhalite

Halite, gray tc pink; contains scattered polyhalite blebs

Halite, very dirty; polyﬁélite; approx. 25 percent clay and medium-

coarse~grained sandstone

Sand, halitic
Halite, clear to medium~brown, crystalline, waxy luster; brown

siltstone less than 0.1 foot thick at top of unit; contains

stringers of polyhalite and blebs of grayv-green clay
Halite, clear to medium-salmon-red, very coarse crystal; comtains
stringers and bands of polyhalite and bands of green-gray clay——-——

Halite, clear to light-gray-green, medium to coarse crystallire;

contains spar® stringers of polyhalite and clay

Halite, clear to light-medium-orange, coarse crystalline; moderate

concentration of polyhalite stringers near top
Halit 2, medium-brown to clear, medium to coarse crystalline; contains

sparse vugs, blebs, and stringers of polvhalite, and clay partings

at 1,463.8 and 1,465.8 feet; (core leached)

Halite, orange, medium to coarse crystalline; contains polyhalite

stringers; very little clay
Halite, medium-brown to dark-brown, medium to coarse crystalline;

intergrowths of polyhalite; abundant clay; brown clay blob at

1,477.3 feet
Halite, light-orange to medium-red-orange, coarse crystalline; 0.8-

foot thick polyhalite band at base; clay mass at 1,483.5 feet——-———

Halite, clear to dark-brown, medium crystalline; polyhalite stringer

at base; abundant clay

Halite-polyhalite mix, red-brown, medium crystalline

Halite, medium-dark-salmon-pink, coarse crystalline
Halite, light-orange to medium-orange, coarse crystalline, leached
indentations; Spame polyhalite blebs; gray-green clay at top——-————=

Halite, pink to brown, medium to coarse crystalline; polyhalite

blebs; interstitial brown-red clay
Halite, light-yellow-orange to pink-red, coarse crystalline;
polyhalite blebs; a few irregular masses of gray-green clay—--—---—-

Halite, clear to light-gray, medium to coarse crystalline; red

polyhalite bands at top
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1,420.0-1,425.0
1,425.0-1,435.0
1,435.0-1,440.0

1,440.0-1,445.0
1,445.0-1,450.0

[+}}

1,450.0~1,455.

1,455.6-1,461.1

1,461.1-1,463.2

1,463.2-1,463.8

1,463.8-1,468.2

1,468.2-1,476.1

1,476.1~1,481.7
1,481.7-1,485.8
1,485.8~1,487.8
1,487.8-1,489.3
1,489.3-1,494.5
1,494.5-1,501,5
1,501.5-1,505.9

1,505.9-1,507.2

1,507.2-1,508.9



Table 4C.--Lithologic loz-—-(Continued)

Description

Depth
(feet)

Halite, light-medium-red, coarse crystalline; two bands polyhalite at
1,512.8 and 1,514.2 feet; abundant polyhalite blebs; St rse 3ray-

green to brown clay

Polyhalite, pink bands in dense matrix; green-gray clay; medium
crystalline halite; clay partings at 1,515.5 and ,515.8 feet=————---

Halite, clear to light-pink-gray, medium to coarse crystalline; green
interstitial clay; white gypsum ccating on polyhalite stringers—-—-—-

Halite, orange, medium to coarse crystalline; numerous polyhalite

blebs—

Halite, clear to light-pink-gray, coarse crystalline; sparse polyhalite
blebs; two irregular masses of clay at 1,521.0 and 1,521.4 feet—————

Halite, light-medium—-pink to green-gray, medium to coarse crystalline;
clay mass 0.1 foot from top; clay parting at 1,523.8 feet———-v=————

Halite, orange, medium to coarse crystalline; spz.se blebs of

polyhalite

Halite, dark-gray mottled with dark-red; abundant clay; leachings

around pulygomal sulfates near base of interval
Halite, clear to light~gray, coarse crystalline; irregular masses of
polyhalite encircle triangular crystals (langbeinite); sulfates

mostly near top

Halite, orange, coarse crystalline, band of polyhalite at 1,533.1

feet

Halite, light- to mediur-dark-gray, ccarse crystalline; sparse
red-brown polyhalite stringers; small triangular minerals have

been leached

Halite, light-medium-orange, medium to coarse crystalline; polyhalite
blebs and, near base, 0.4 foot concentration of polyhalite~—————-=—-
Polyhalite, brick-red, fine crystalline; scattered halite crystal

inclusions; sparse langbeinite near top

Halite, buff to dark-salmon, medium to coarse crystalline; indistinct

polyhalite band and sparse leached potash crystals near base-—-——=—-—

Polyhalite, red-brown, fine crystalline, massive

Halite, buff to light-gray, medium crystalline; contains salmon
polyhalite~rich halite at base; gray clay parting at 1,548.5 feet——--

Halite, gray to brown, medium-fine crystalline, clayey; contains

minor disseminated polyhalite; clay decreases with depth; clay

partings at 1,551.4, 1,552.0,and 1,552.9 feet
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1,508.9-1,514.3
1,514.3-1,515.8
1,515.8-1,516.7
1,516.7-1,520.0
1,520.0-1,522.8
1,522.8-1,523.9
1,523.9-1,525.2

1,525.2-1,529.7

1,529.7-1,531.8

1,531.8-1,534.0

1,534.0-1,535.9
1,535.9-1,540.0
1,540.0~1,542.5

1,542,5-1,547.1
1,547.1-1,547.8

1,547.8-1,551.0

1,551.0-1,556.9
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Table 4C.--Lithologic log--{Continyed)

Descripcion

Depth
(feet)

Halite, light-medium-salmon, aedium-coarse crystalline, pelyhalitic,

with polyhalite increasing with depth; distinct red-brown polyhalite

bands in lower 2 feet

Polyhalite, red-brown, fine crystalline, massive; gray clay partings

in lower third of core

Clay, gray, halitic to gray halite; clayey with indistinct polyhalite

band batween clay and halite

Halite, buff to light-salmon to light-gray; minor disseminated

polyhalite throughout; varying clay content

2lay, gray halitic; minor disseminated polyhalite

Halite, salmon to brick-red to light-gray-buff, medium crystalline;

very polyhalitic; leached sylvite common
Halite, light-gray to light-brown, medium crystzlline; decreasing

clay with depth; gray clay 0.1 foot thick at upper centact; brown

clay parting at 1,580.%, 1,582.3, and 1,3583.3 feet

Halite, light-salmon, coarse crystalline; increasing polyhalite with

depth; prominent langbeinite band at 1 ,389.8 feet
Polyhalite, dark-salmon to brick-red, fine crystalline, dense--—-—----
Halite, dark-red to medium-gray, medium crystalline, clayey--—==———-
Halite, salmon to dark-orange, medium crystaliine, polrialitie--=-—=w——e

Halite, dark-brown, fine to medium crystalline, clayey; red clay

parting at 1,597.3 feet; polyhalitic at base
Halite, buff to salmon, medium to coarse crystalline, polvhalitic—-——0
Polyhalite, brick-red to buff, fine crystallire, halitic at base-————

Halite, clear to light-salmon, coarse crystalline; prominent

polyhalitic band at base

Cilay, gray; halitic; altered polyhalite streaks

Halite, salmon to medium-red-orange, medium to coarse crystalline,

polyhalitic
Polyhalite, buff-gray to salmon, fine crystalline, halitic at top--——
Halite, medium.gray to salmon, clayey and polyhalitic; clay partings

at 1,616.4 (gray) and 1,617.3 (brown) feet

Halite, buff to light-salmon, medium crystalline, polyhalitic at top—-

Halite, brown to orange, clayey, polyhalitic at base; brown clav band
at 1,624.3 feet
Halite, buff to salmon, medium crystalline, slightly polyhalitic at

base —_—
Halite, red-brown to medium-gray, fine to medium crystalline, clayey;

clay partings at 1,632.5 (brown) and 1,634.2 (gray) feet-————————
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w

1,556.9-1,565.
1,565.5-1,566.8
1,566.8-1,567.6

1,567.6~1,571.6
1,571.6-1,371.°%

1,571.9-1,578.4

1,578.4-1,585.9

1,585.9-1,591.3
1,591.3-1,592.0
1,592.0-1,593.5
1,593.5-1,596.7

1,596.7-1,602.3
1,603.3-1,606.0

1,606.0-1,607.7

1,607.7-1,608.2
1,608.2-1,608.8

1,608.8-1,614.6
1,614.6-1,615.4

1,615.4-1,620.1
1,620.1-1,623.7

1,623.7-1,625.6

-1,625.6-1,629.4

1,629.4-1,642.6



Table 4C.--Lithologic log--{(Continued)

Description

Depth
(feet)

Anhy.rite, gray, fine crystalline,polyhalitic

Halite, cl.ear, coarse crystalline

Anhydrite, gray, fine crystalline, polyhalitic

Anhydrite, gray, fine crystalline, banded; prominent partings at

banding

Halite, b:.:if to light-orange, medium crystalline

Halite, gray to light-brown, medium crystalline, clayey; gray clay

parti: ; at top
Halite, buff to salmon, medium crystalline, polyhalitic———--————oc——o

Halite, medium-gray to reddi:h-gray, medium crystalline, clayey; gray

clay partings at 1,662.0 f :t

Halite, red-orange, medium crystalline, polyhalitic
Halite, medium-gray, medium to coarse crys:t.’. ine, clayey; gray clay

parting at 1,663.7 feet

Halite, red-brown, wmedium crystallire, clayey and polyhalitic-—————--
Halite, light~ to medium-gray, medium crystalline, clayey; gray clay
band at top

Halite, light-brown to dark-red-brown, medium to coarse crystalline;

clay partings at 1,666.1, 1,667.8,1,668.8, 1,669.9, :nd 1,670.7 feet—-

Halit=, red-orange to light-orange, medium to cearse crystalline,
po: ‘halitic at top and base; clay parting at 1,680.1 feet-———————-
Halite, dark-red-brown, medium crystalline, clayey and polyhalitic;

brown and gray clay partings at top

Halite, buff to salmon, medium to coarse crystalline; increasing

polyhalite to base

Halite, red-brown, fine to medium crystalline, clayey; brown clay
partings at 1,693.4, 1,695.3, and 1,698.7 feet

Halite, buff to salmon, coarse crystalline; increasing polyhalite

to :ase

Halite, dark-reddish-gray to reddish-orange, medium crystalline,

clayey and polyhalitic -

Halite, salmon-orange, coarse crystalline, poivhalitic

Halite, - .i-brown, medium to coarse crystalline, slightly élayey and
polyhalitic

Halite, clear to light-orange, coarse crystalline
Polyhalite and minor anhydrite, gray to red- cown, medium crystalline;

halite "ghost” cyystals :tched out; indistinct banding—--—-—-—~———
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1,642.6-1,643.2
1,643.2-1,643.5

1,643.5-1,646.4

1,646.4-1,655.2
1,655.2-1,658.3

1,658.3-1,659.3
1,659.3-1,661.8

1,661.8-1,662.6
1,662.6-1,663.4

1,663.4~1,664.5
1,664.5-1,665.4

1,665.4-1,666.0
1,666.0~1,673.7
1,673.7-1,686.8
1,686.8~1,689.6
1,689.6-1,692.9
1,692.9-1,701.7
1,701.7-1,705.7

1,705.7-1,713.8
1,713.8-1,715.5

1,715,5-1,718.9
1,718.9-1,726.6

1,724.6-1,731.7
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Table 4C,--Lithologic log--(Continued)

Description

Depth
(feet)

Halite, clear to salmon, medium crystalline; polyhalite bands near

top and base
Polyhalite and anhydrite (grading from top to base), light- to dark-

gray, fine crystalline; prominent banding near base

Clay and halitiec clay, dark-gray to medium-gray
Clay and polyhalite, gray to rad-brown, fine crystalline——————————=-v

Halite, buff to salmon, medium crystalline, polyhalitic-————=———e—ave—x

Halite, clear to buff, coarse crystalline

Halite, gray to red-gray, medium crystalline, clayey

Halite, clear to light-salmon, medium to coarse crystalline; contains

minor polyhalite-
Halite, gray to red-gray, medium to coarse crystalline; contains
minor polyhalite; prominent lamgbeinite crystal at 1,763.3 feet—————-

Halite, buff to salmon, medium crystalline, polyhalitic; prominent

langbeinite crystal at 1,768.9 feet

Halite, red-brown, mottled, medium crystalline, pelyhalitic;

recrystallized halite at top
Halite, salmon, medium ¢-ystalline; contains minor polyhalite———=—w=———-v

Halite, mottled red-brown to indistinet gray, medium crystalline,

clayey and polyhalitic
Halite, salmon, medium to coarse crystalline, polyhalitice-————=——m———

Halite, red-brown to gray, medium crystalline, clayey; contains minor

polyhalite—
Halite, clear to light-salmon, medium crystalline; polyhalite

increasing to base

Halite, gray to red-gray, medium crystalline, clavey; gray clay

parting at 1,796.5 feet; ccntains minor polyhalite
Halite, reddish-brown to dark-salmon, medium crystalline, polyhalitic--

Halite, gray to rzddish-brown, medium crystalline, clayey; high

content brown clay at top, decreasing to base

Halite, clear to mottled salmon, medium to coarse crystalline;

polyhalite increasing to base

Halite, gray to reddish-brown, medium crystalline, clayey; prominent

brown clay band at 1,840.0 feet
Halite, mottled red-brown, medium crystalline, polyhalitic-—-——=me——mmm

Polyhalite, red-brown, fine crystallime; indistinet banding with

lenticular halite replacement in center
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1,731.7-1,736.4

1,736.4-1,744.1
1,746.1-1,746.3
1,746, 3-1,746.
1,746.6-1,751.
1,751.7-1,753.
1,753.9-1,756.

w0 ~J [«}}

1,762.3-1,766.4

1,766.4-1,769.5

1,76%.5-1,771,2
1,771.2-1,772.

1,772.4-1,781.8
1,781.8-1,786.3

1,786.3-1,788.6

1,788.6-1,795.6

1,795.6-1,801.3
1,801.3-1,811.1

1,811.1-1,823.7

1,823.7-1,827.5

1,827.5-1,843.0
1,843.0-1,847.4

1,847.4-1,848.0



Table 4C.--Lithologic log--(Continued)

Depth

Description (feet)

Clay and halitic clay, gray and greenish-gray, fine to medium
crystalline 1,848.0-1,848.6

Halite, clear to buff and mottled red-brown, fine to medium

crystalline, clayey; brown clay band at 1,849.4 feet 1,848.6-1,851.6

Halite, gray to reddish->rown, medium crystallime, clayey; brown
clay parting at 1,852.7 feet; clay t. :ard base decreases———=w———==——- 1,851.6-1,855.8

Halite, mottled red-brown to buff, medium crystalline; contains

numerous brown clay partings to total depth 1,855.8-1,857.0
Total depch
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TABLES 5A-5G

Basic data from drill hole P-5,
Waste Isolation Pilot Plant area, Eddy County, New Mexico

--Abridged drill-hole Ristory-==s-emcmem ot e e e
8B.--Stratigraphic Summ@ary=-===escemm oo e cm e e [ ——
BC.--Lithologic 10g-mmmmmm s m oo e e e e e e e
5D0.--Mineralogical and chemical analyses==-----ccmmmmmmmmm o e
5E.--Calculated mode {mineral content) and potash distribution by mineral--------=----
5F.--Gamma-ray and density logs of <77 hole---emmmmcmm oo e e
5G.--Gamma-ray and neutron logs of 1 hol@mmm e e e e
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Table S5A.--Abridged drill-hole historv

g
LOCATION: Sec. 17, T. 22 S., R. 31 E.
62 m (202 ft) from south line
50 m (165 ft) from east line

ALTITUDE (LAND SURFACE): 1,058 m (3,471.8 ft). Datum for depth measurements in drilling and
logging operations.

LITHOLOGIC LOG PREPARED BY: P. €. Aguilar, J. D. Kibler, J. €. Lorenz, Florian Maldonado,

J. W. Mercer, B. R. Orr, L. A. Rives, R. P. Snyder, and

R. W. Spengler, September 13-21, 1976. -
DRILLING CONTRACTOR: Pennsylvania Drilling Co.

DRILLING RECORD: Commenced drilling on September 10, and completed on September 21, 1976, at
555 m (1,830 ft) belcw land surface.

173 m (568 ft) of 1l-ca (4 1/2-in.) casing left in hole between 133 and 306 m
(435~-1,003 ft) below land surface.

Plugged with cement.

REMARKS: Top of salt in Rustler Formaticn at 259 = (850 ft) below land surface-

80
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Table 5B.--Stratigravhic summary

Depth interval’

Rock unit
feet meters

Holocene deposits

Triassic rocks:

0-13 0-4

Santa Rosa Sandstone 13-146 4=45
Permian rocks:

Dewey Lake Red Beds 146-623 ‘ 45-190
Rustler Formation 623-947 190-289
Magenta Dolor :e Member 686-711 209-217
Culebra Dolomite Member 804-327 245252
Salado Formation 947-1,330 289-558
Upper member 947-1,429 289-436
McNutt potash zone 1,429-1,785 436-544
Vaca Triste Sandstone Member? 1,429-1,436 436-438
11th ore zome 1,482-1,486 432-453
Marker bed 117 1,492-1,494 455-455
Marker bed 118 1,514-1,517 461-462
Marker bed 119 1,541-1,543 470-470
10th ore zome 1,550-1,556 472-474
Marker bed 120 1,560-1,561 475-476

“th ore zone 1,567-1,571 478-479
Marker bed 121 1,573-1,575 479-480
Marker bed 122 1,580-1,582 481-482

8th ore zone 1,589~-1,595 484-436

Union anhydrite3 1,604~1,611 , 489-491

7th ore zone 1,623-1,628 495-496

6th ore zone 1,635-1,628 498-499

5th ore zone 1,643-1,659 501-506
Marker bed 123 1,680-1,687 512-514
Marker bed 124 1,695-1,705 517-520

4th ore zone 1,709-1,717 521-523

3d ore zome 1,725-1,737 526-529

1st ore zo: = 1,742-1,746 ’ 531-332
Marker bed 126 1,784-1,785 544-544
Lower member 1,785-1,830 544-558
Marker bed 77 1,810-1,811 ’ 552-559
Marker bed 128 1,821-1,822 555-555
Maximum depth recorded 1,830 558

1Depth interval r

20f Adams, 19

44,

orded from geophysical logs.

}Informal unit of Salado Formation.
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Table 5C.--Litholozic log

Description ?;EZZ)

Calick2, approx. 50 percent; grayish-red, medium- to fine~ to ve - fine

graz .ed, rounded to subangular, poorly sorted sandstone-———-—=—==-—-— 0.0- 5.0
Caliche - 5.0-  10.0
Sandstone, as in interval 0.0-5.) feet \l0.0- 20.0
Sandstone, as above, but with some (less than 5 percent) gray to

greenish-gray sandstone 20.0- 65.0
Same as above, about 10 per.ant of sample; very fine grained, dark-

reddish~brown, some greenish-gray sandstone; dark reddish-brown silt-

stone; dark-reddish-brown, weakly cemented mudstone 65.0~ 70.0
Same as above, with increase in greenish-gray sandstone {about 10 per-

cent of sample); the rest is cavings from above 65 feet-—=————-——=—= 70.0- 75.0
Mudstone, predominataly; dark-reddish-brown and very fine grained silt-

stone; dark-reddish-hrown sandstone, with zreenish-gray reduction

spots; greenish-gray siltstone and sandstone 75.0- 30.0
Same as above, micaceous-- 80.0- 35.0
Mudstone, predominately; dark-reddish-brown sandstcne, with greenish-

gray reduction spots, very fine grained; dark-reddish-brown silt-

stone, with reduction spots 85.0- 90.0
Same as above, micaceous 9G.0- 100.0
Mudstone, reddish-brown; reddish- .own siltstone, with green reduction

spots= 100.0- 105.0
Siltstone, reddish-brown, with green reduction spots-—————--m—r—wmmue 105.0- 110.0
Same as above, with trace of frosted quartz grains 110.0- 115.0
Sandstone, reddish~brown, with green reduction spots, very fine

grained 115.0- 125.0
Sandstone, reddish-brown, with minor green reduction spots, fine- to

medium~-grained 125.0- 145.0
Sandstone, white to pale-red and reddish-brown, with green reduction

spots, fine-grained, micaceous 145.0- 150.0
Mudstone, reddish-brown 150.0- 155.0
Mudstone and siltstone, reddish-brown, trace of white to pale-red, with

green reduction spots, very fine grained 155.0- 170.0
Sandstone, reddish-brown, very fine grained; trace of siltstone-—--—--- 170.0- 180.0
Same as above, with minor green reduction spcts 180.0- 185.0
Sandstone, like above (75 percent); reddish-brown siltstone (25 per-

cent) 185.0- 190.0
Siltstone, reddish-brown with green reduction spots 180.0- 185.0
Same as above; minor mudstone: 195.0- 205.0
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Table 5C.--Lithologic log--(Continued)

selenite

33

Description Depth
(feet)
" Sandstone, reddish-brown, with minor green reduction spots, fine-

grained - 205.0- 210.0
No sample 210.0- 215.0
Sandstecne, reddish-brown, very fine to fine-grained 215.0- 220.0
Mudstone, reddish-brown 220.0- 225.0
Mudstone and siltstone, reddish-brown, with trace of green reduction

spots~ 225.0~ 230.0
Same as above; minor pale-green, very fine grained sandstone---—----— - 220.0- 235.0
Siltstone, reddish-brown, with minor green reduction spots; reddish-

brown, very fine grained sandstcne 235.0- 245.0
Siltstone and mudstone, reddisn-brown, with many green reduction spots;

trace of reddish-brown, very fine grained sandstone 245.0- 2530.0
Siltstone; reddish-brown sandstone,with trace of green reduction spots,

very fine grained 250.0- 233.0
Sandstone, reddish=breown, very fine grained-- 255.0- 265.0
Siltstone; reddish~brown sandstone, with numerous green reduction

spots, very fine grained; trace of selenite 265.0- 280.0
Siltstone, reddish-brown, with trace of green reduction spots;

selenite 280.0- 285.0
Siltstene, reddish-brown; minor light~greenish-gray, very fine grained

sandstone; trace of reddish-brown mudstone: 235.0- 290.0
Same as abhove; increased sandstone 290.0- 295.0
Same as above; selenite 295.0- 200.0
Siltstone and mudstone, reddish-brown; minor selenite 300.0- 305.0
Siltstone, reddish-brown, with numerous green reduction spots; trace of

selenite 305.0- 330.0
Same as above; minor mudstone: 330.0~ 335.0
Siltstone and mudstone, reddish-brown, with trace of green reduction

spots 335.0- 340.0
Siltstone, reddish-brown, with green reduction spots 340.0- 345.0
Same as above; selenite 345.0- 375.0
No sample 375.0- 380.0
Siltstone, reddish-brown; minor red mudstone, with greenm reduction

spots; minor selenite 380.0~ 400.0
Siltstone, reddish~brown; minor mudstone, with green reduction spots-— 400.0- 4§15.0
Same as above; minor selenite-- 415.0- 420.0
Same as above; red mudstone 420.0- 425.0
Siltstone, reddish-brown, with increasing green reduction spots and

425.0- 510.0



Table 5C.--Lithologic log-~{Continued)

Description Depth
(feet)

Siltstone, brownish-red; 15 percent light-green siltstone (or may be

green reduction spots) 510.0- 515.0
Like above; decreasing percgntage of light-green siltstone—=———=—————v-— 515.0- 520.0
Mudstone, reddish—ﬁrown; lesser reddish-brown siltstone, with light-

green reduction spots; minor selenite . 520.0- 525.0
Mudstone, reddish-brown (80 percent); reddish-~brown, very fine grained

sandstone (20 percent) 525.0- 530.0
Mudstone, like above; minor amounts of reddish-brown siltstone, with

light-green reduction spots 530.0- 535.0
Siltscone, reddish-brown; reddish-brown, very fine grained sandstone,

with minor light-green reduction spots; selenite 535.0~- 600.0
Siltstone, reddish-brown 600.0- 620.0
Siltstone, like above; trace of pale~red to white, very fine grained

sandstone- 620.0- 625.0
Siltstone, dark-reddish-brown, with greenish-gray reduction spots,

micaceous (about 50 percent of sample); white to very lizht gray and

clear (about 50 percent of sample) anhydrite 625.0~ 630.0
Anhydrite; some siltstone, as above, #20 percent 630.0- 635.0
Same as above; less siltstome, *5 percent 635.0- 640.0
Same as above; less siltstone, *1 percent 640.0~ 660.0
Same as above; some mudstone 660.0- 665.0
Same as above; some grayish-red, medium— to very fime grained, pooriy

sorted sandstone, contaminants of red beds 665.0- 670.0
Anhydrite, as above, but more medium to light-gray 670.0- 690.0
Same as above; contains about 15 percent grayish-white dolomite, with

black flecks like biotite 690.0- 700.0
Same as above; increase in dolomite 700.0- 705.0
Dolomite, light- to medium~dark-gray and greenish-gray, large

crystalline; contains flecks of biotite(?) 705.0- 710.0
Dolomite, as above; white to light-gray and clear anhydrite; contami-

nants of caliche and red beds 710.0- 715.0
Dolomite, as above, =70 percent- anhydrite, as above, 30 percent——-———-= 715.0- 720.0
Aphydrite, light- to medium-gr , fine crystalline; dolomite, less than

10 percent - 730.0- 760.0
Dolomite, light-gray to me lum-gray; less than 5 percent anhydrite-———- 760.0- 765.0
Anhydrite, light- to medium~gr: , fine crystalline; less than 10 per-

cent dolomite 765.0- 770.0

)



Table 5C.--Lithologic log-—(Continued)

Descripticn

Depth
(feet)

Same as above, no dolomite:

Anhydrite, light- to mediumgray, as above; 20-30 percent white, fine

crystalline dolomite

Same as above; less than 5 percent dolcmite; about 2 percent clear

gypsum
Same as above; some polyhalite; green mineral; small scattered frag-

ments of red siltstone

Same as above; no polyhalite or siltstone

Anhydrite, light- to medium—-gray, fine czystalline

Dolomite, light-gray, fine crystalline--

Same as above; 10 percent clear gvpsum--—

Same as above; no gypsum

Same as above; gray clay; some gypsum

Dolomite, less than 5 percent; white anhydrite, 80 percent; rad, fine-

grained siltstone, 15 percent

Siltstone, red, fine-grained; white anhydrite, 30 percent; no

do lomi te:

Siltstone, red, fine-grained, more than 90 percent; annydrite and

dolomite, less than 10 jercent
Siltstone,red, fine-grained, less than 70 percent; bluish~gray silt-

stone, 5 percent; whitish-gray dolomite, 10 percent; gypsum, clear,

10 percent; nalite, clear, 5 percent—-—

Same as above; some polyhalite

Siltstone, blue-gray, fine-grained; some red siltstone and anhvdrite

chips; few pieces of caliche(?); few pieces of halite

Halite, 80 percent; clear, red siltstone; few specks anhydrite———--———-

Halite, clear; few specks red siltstone

Same as above; some (5 percent) white anhydrite=-

Halite, clear, 50 percent; red siltstone, 50 percent
Halite, clear, 90 percent; red siltstone; minor anhydrite---—-=——==e—=

Halite, clear, 90 percent; polyhalite, 5 percent; red siltstone, 5 per-

cent
Halite, clear; pclyhalite, 85 percent, red siltstone, 15 percent-———-——-

Halite, clear, 60 percent; red siltstone, 40 percent

Halite, clear, 95 percent; red polyh:-lite, 5 percent--

Halite, clear, 85 percent; red poly. iite, 5 percent; red siltstone,

10 percent

Halite, clear, 95 percent; red polyhalite, 5 percent

85

770.0- 775.0

775.0- 780.0
780.0- 7835.0
785.0- 790.0
790.0- 800.0
800.0- 10.0
210.0- 830.0
830.0- 840.0
340.0- 845.0
843.0- 850.0

8§50.0- 830.0

830.0- 900.0

900.0~- 915.0

915.0- 925.0
925.0- 930.0
930.0- 953.0

955.0- 970.0
970.0- 980.0
980.0-1,000.0
1,000.0-1,010.0
1,010.0-1,015.0

1,015.0-1,030.0
1,030.0-1,035.0
1,035.0-1,040.0
1,040.0~-1,045.0

1,045.0-1,055.0
1,055.0-1,060.0



Table 5C.--Lithologic log--(Continued)

Description

Depth
(feet)

Halite, clear, 75 percent; siltstone, 25 percent

Halite, clear, 75 percent; red polyhalite, 25 percent
Halite, clear, 65 percent; red and white polyhalite, 35 percent—=——=——=—-

Halite, clear, 85 percent; red and white polyhalite, 15 percent———-——--—-

Halite, clear, 90 percent; red polyhalite, 10 percent

Same as above; minor clay-

Same as above; no clay-

Halite, clear, 95 percent; red polyhalite, 5 percent

Halite, clear; sparse polyhalite

Halite, clear, 75 percent; red and white polyhalite, 25 percent—-———- —_

Halite, clear, 85 percent; red polyhalite, 15 percent-

Halite, clear, 20 percent; red polyhalite, 10 percent

Halite, clear, 75 percent; red polyhalite, 25 percent

Halite, clear, 85 percent; red polyhalite, 15 percent~—-——————=——=—————o

Halite, clear, 95 percent; red polyhalite, 5 percent

Halite, clear, 85 percent; red polyhalite, 15 percent

Halite, clear; orange polyhalite; some blue-gray siltstone; some red

siltstone-

Halite, clear; few fragments orange polyhalite-

Halite, clear; orange polyhalite (20 percent); white anhydrite (30

percent)-

Halite, clear, 60 percent; polyhalite less than 10 percent; anhydrite

30 percent; all are fine grained _—

Halite, clear, fine-grained, less than 95 percent; fine-grained

polyhalite and anhydrite, less than 5 percent

Halite, clear; less than 1 percent orange polyhalite

Halite, clear, fine-grained; contains :cattered polyhalite and

anhydrite-

Halite, clear, 90 percent; orange polyaalite, 10 percent—--~——=—=——————-

Same as above; polyhalite less than 5 percent
Halite, clear, fine-grained; contains scattered polyhalite-——--———-———=-

Halite, clear, 50 percent; orange polyhalite, 50 percent; both are

fine grained-

Halite, clear, fine-grained-

Halite, clear; less than 5 percent polyhalite

Halite, clear; no polyhalite

Halite, clear; 10 percent polyhalite

No sample

86

1,060.0-1,070.0

1,070.0-1,085.0

1,085.0-1,090.0
1,090.0-1,095.0
1,095.0-1,120.0
1,120.0-1,130.0
1,130.0-1,135.0
1,135.0-1,140.0
1,140.0-1,155.0
1,155.0-1,165.0
1,165.0-1,170.0
1,170.0-1,175.0
1,175.0-1,180.0
1,180.0-1,190.0
1,190.0-1,195.0
1,195.0-1,225.0

1,225.0-1,230.0
1,230.0-1,240.0

1,240.0-1,260.0
1,260.0-1,270.0

1,270.0-1,280.0
1,280.0~1,295.0

1,295.0-1,300.0
1,300.0-1,310.0
1,310.0~1,315.0
1,315.0-1,360.0

1,360.0-1,365.0
1,365.0-1,370.0
1,370.0-1,380.0
1,380.0-1,385.0
1,385.0-1,400.0
1,400.0-1,405.0

. b
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Table 3C.--Lithologic log-~{(Continued)

Description

Depth
(feet)

Halite, clear, fine-grained; less than 1 percent orange polyhalite;

top of core =
Polyhalite, moderate-reddish—brown, demse; pale-yellow-brown, coarse

crystalline halite band in lower 0.5 foot

Halite, pale-red, light-yellow-brown, coarse crystalline; gray silt-

stone layer at top; gray-green clay seam at base-

Halite, pale-yellow-brown, clear, coarse crystalline—
Halite; light-gray to moderate-red-brown, pale-red-orange, fine to

coarse crystalline anhydrite bands; contains pale-yellow-brcwn blebs

and stringers; red-brown poclyhalite
Halite, moderate-red-brown to pale-red to pale-yellow-brown, medium to

carse crystalline; contaias thin stringers and blebs of moderate-red

polyhalite

Halite, pale-red to moderate-red-orange, clear, fine to coarse
crystalline, very clayey; numerous gray-~green clay blebs and string-
ers in upper 1.2 feet; brown clay and pale-red-orange polyhalite

stringers in lower 3.0 feet; brown clay seam at 1,430.3 feet; very

coarse crystalline halite band at 1,429.8 feet

Siltstone and halite, red~brown, pale-red to light-gray; pale-orange

polyhalite bards at 1,432.3 and 1,432.7 feet

Halite, pale~red, clear, pale-yellow-brown, fine crystallins, very

clayey; intercrystalline brown clay blebs
Halite, pale-red, light-gray, clear, medium to coarse crystalline,
clayey; contains brown clay blebs and stringers; numerous, pale-

orange polyhalite stringers increase toward base; brown clay partings

at 1,435.4 and 1,436.0 feet
Halite, moderate-red-brown, minor pale~yellow-orange, fine to coarse
crystalline; numerous blebs and stringers of moderate-orange-pink

polyhalite; a 0.2-foot thick moderate~red-brown, dense polyhalite

bed at 1,441.5 feet
Halite, pale-red, light-gray, clear, coarse crystalline grading to

fine, brown intercrystalline clay; contains minor light-pink poly-

halite stringers-

Halite, moderate-red-brown, pale-yellow-orange, and clear, very coarse

crystalline; contains numerous stringers and blebs of red-brown

polyhalite

Halite, light-gray to pale~red, clear, very coarse crystalline;

contains brown clay blebs

87

1,405.0-1,420.0

1,420.0-1,422.2

1,422.2-1,622.5

1,422.5-1,423.2

1,423.2-1,426.3

1,5426.3-1,427.8

1,427.8-1,432.0

1,432.0-1,433.0

1,433.0-1,434.7

1,436.7-1,439.3

1,439.3-1,444.4

1,446.4-1,445.0

 1,445.0-1,447.0

1,447.0-1,448.1




Table 5C.--Lithologic log—-(Continued)

Descripticn

Denth
(feet)

Halite, pale-red to light-gray, medium to coarse crystalline, clayey;

contains large amounts of brown intercrystallime clay, minor light-

orange polyhalite
Clay, dark-brown; pale-red to clear, medium crystalline halite-———--—-
Halite, pale-red to moderate-red-brown, fine to coarse crystalline;

contains minor gray-green clay, light-pink blebs of polyhalite-——-—--

No sample

Halite, clear, coarse crystalline; red-brown polyhalite blebs and

stringers
Halite, moderate-red-orange to moderate-red-brown, medium to coarse

crystalline; disseminated polyhalite throughout; gray clay seams at

1,452.9 and 1,453.7 feet; zone of least amount of polyhalite at

1,457.4-1,457.8 feet

Halite, clear, medium to coarse crystalline; 25 p:rcent intercrystal-
line brown clay, with very minor polyhalite banding; polyhalite in-
creases at 1,460.8-1,461.7 feet; brown clay seam at 1,461.2 feet-————

Halite, clear, coarse crystalline; polyhalite blebs and increasingly
disseminated red-brown polyhalite at depth; polyhalite band at
1,462.3-1,462.4 feet

Halite, clear, medium to coarse crystalline; less than 10 percent
brown intercrystalline clay, with red-brown polyhalite blebs dissem—
inated throughout; gray clay partings at 1,462.7 and 1,463.2 feet;
brown clay partings at 1,463.4, 1,464.0, and 1,465.7 feet—~——~—meemeem

Halite, moderate-red-orange to red-brown, fine to medium crystalline;

polyhalite; polyhalite band at 1,466.7-1,466.9 feet

Halite, mottled gray to red-brown, medium crystalline, clayey; gray

clay parting at 1,467.8 feet

Halite, clear to moderate-red-orange, medium crystalline; polyhalite

finely disseminated throughout:
Halite, brown mottled, clayey, medium to coarse crystalline, scattered
polyhalite blebs throughout; gray-green clay partings at 1,471.0 and
1,471.3 feet; brown clay partings at 1,472.2 and 1,472.8 feet==——=—==—

Halite, moderate-red-orange to red-brown, medium to coarse crystal-

line; minor polyhalite blebs

Halite, pale-red to yellow-brown, medium to coarse crystalline; inter-

crystalline gray and brown clays
Halite, moderate-red-orange to red-brown, medium crystalline; minor
intergranular polyhalite; stray sylvite mineralization at 1,479.1-

1,480.0 feet

88

1,448.1-1,448.6
1,448.6-1,449.4

1,449.4-1,449.5
1,449.6-1,450.0

1,450.0-1,450.4

1,461.7-1,462.7

1,462.7-1,465.8

1,465.8-1,467.5

1,467.5-1,468.6

1,468.6-1,471.0

1,471.0-1,472.8

1,472.8-1,474.8

1,474.8-1,476.7

1,476.7-1,481.6
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Table 5C.—Lithologic log--{(Continued)

Description

Depth
(feet)

Halite, mottled gray and red; prominent crystals of sylvite; dissem-

inated light-gray clay
Halite, brown, clayey, medium crystalline; brown clay, =10 percent;

less than 2 percent red-brown sylvite crystals, grading down to more

polyhalitic gray clay—-
Halite, medium-dark-gray, clayey; contains red-brown polyhalite and

sylvite blebs; *20 percent gray clay
Halite, clear, medium crystalline; red-brown polyhalite blebs; inter-

crystalline gray clay; less than 1 percent soluble K0 minerals at

1,488.6 feet

Halite, medium-red-orange, medium to coarse crystalline; minor sylvite

and red-brown polyhalite bands and blebs in 1,488.6~1,492.6-foot

zone

Polyhalite, red-brown, fine crystalline; halite blebs throughout

Clay seam, gray-green, halitic

Halite, light-red-orange tc :lear, medium crystallipe; —ery minor

disseminc :ad polyhalix:
Halite, clear to red—-orange, hedium to coarse crystallinme, sylvite and
sulfate mineralization down 2 1,502.1 feet; gray, clavey halite
bands at 1,500.8-1,501.0, and 1,502.1-1,502.2 feet; sylv te leaching
prevalent at 1,498.6-1,499.0 feet

Halite, mottled gray, medium crystalline; less than 1 percent gray

intercrystalline clay, with minor polyhalite blebs; gray clay

partings at 1,504.7 feet; lower 0.5 foot gradational to brown,

clayey halite; contains minor sulfate minerals
Halite, mottled brown, medium to coarse crystalline; from 5 percent
intercrystalline clay at top to less than 1 percemnt at base; brown

clay partings at 1,506.3 and 1,507.2 feet; some sulfate mineral-

ization-
Halite, light-red-orange to red-brown, mottled, coarse crystalline;
contains disseminated polyhalite blebs; mineralized zome at 1,511.0-
1,514.6 feet; gray-green clay parting at 1,512.7 feet; polyhalite
band at 1,513.1-1,513.2 feet; contains minor potassium sulfate--—-- —
Polyhalite, red-brown, fine crystalline; contains halite blebs and

minor sulfate mineralization; gray-green clay partings at base

Halite, clear to light-red-orange, coarse crystalline; polyhalite

stringers concentrated at 1,519.0 feet

Halite, light~red-orange, medium crystalline; polyhalite; polyhalite

bands and blebs; polyhalite band at 1,520.4 feet

~

89 '

1,481.6-1,483.3

1,483.3-1,486.4

1,436.4-1,487.0

1,487.0-1,490.0
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1,494.5-1,496.4

1,496.4-1,503.4

1,503.4~1,505.2

1,505.2-1,509.7

1,509.7-1,514.6

1,514.6-1,517.1

1,517.1-1,520.2

1,520.2-1,522.1



Table 5C.--Lithologic log--(Continued)

. Depth
Description feat)
Polyhalite, red-brown, fine crystalline, with halite intergrowth~———-— 1,522.1-1,522.7

Halite, mottled gray to clear, coarse crystalline; contains less than 1
percent gray clay; minor sulfate mineralization at 1,522.9 feet======

Halite, light-red-orange, medium crystalline; contains red-brown poly-

halite blebs; gray clay partings at base

Halita, gray, medium crystalline, clayey; 10 percent gray intercrystal-

line clay; red-brown disseminated polyhalite hlebs
Halite, brown, medium to coarse crystalline, clayey; contains minor

polyhalite blebs; brown clay partings at 1,527.3, 1,527.7, 1,528.4%,

1,528.9, 1,529.5, 1,529.9, 1,530.2, and 1,531.2 feet

Halite, buff to clear, medium to coarse crystalline; contains very

minor polyhalite blebs and stringers; minor sulfate mineralization

throughout; =ylvite also present

Polyhalite, g iy, fine crystalline, dense; interbedded with -uff

halite; minor orange sylvite as blebs in halite

Halite, light-red-orange, medium crystalline; polyhalite band at

1,540.7 feet; minor sulfate mineralization at base

Polyhalite, red-brown, fine crystalline; minor halite; gray clay and

sylvite in lower part

Clay, gray, halitic; .:ntains polyhalite blebs

Halite, light-red-orange to gray-green, medium crystalline, clayey;

2-3 percent clay
Halite, buff to clear, medium to coarse crystalline; heavy potassium

mineralization from 1,546.4-1,549.2 feet (sylvite, sulfates); gray

clay partings at base
Halite, gray-green clayey to brown clayey, mottled, medium crystalline;
minor sylvite mineralization; clay content less than 3 percent; gray-
green partings at 1,549.7 and 1,550.3 feet; brown clay partings at
1,550.9 and 1,551.3 feet; clay content decreases with depth-=—=~=—===
Halite, buff to clear, coarse crystalline; minor mineralization;
narrow polyhalite bands tt - zhout; polyhalite band at 1,560.3-
1,560.5 feet; disseminated polyhalite increases with depth~————=—==—

Polyhalite, red-brown, fine crystalline; banded with halite and gray

clay; gray clay partings at base

Halite, clear to light-red-orange, medium to coarse crystalline; very

minor potassium mineralization (sylvite)

Halite, pale-red and light-gray, medium crystalline; very rich in

sylvite; medium amounts of gray-green clay

1,522.7-1,523.9

1,523.9-1,526.2

1,532.7-1,537.

w

1,537.5-1,540.9

1,540.0-1,541.5

1,541.6-1,542.
1,542.7-1,542.9

1,542.9~1,543.9

1,543.9~1,549.2

1,549.2-1,554.3

1,554.3-1,561.1

1,561.1-1,561.5

1,561.5-1,565.1

1,565.1-1,566.1



Table 3C.--Lithologic log--{Centinued)

N’
Depth

Description (feet)

" Halite, pale-red to clear, fine to medium crystalline; gray-green
intergranular clay; sylvite stringers at base of unit-——-—————n—-—=- 1,566.1-1,567.0
Halite, pale-red and pale~yellow-brown, fine to medium crystalline,

clayey; large amount gray—green intergranular clay; brown clay seam

at 1,568.5 feet; clay increases downward
Halite, pale-red, basal 0.2 foot is pale vellow brown; contains winor

blebs of orange-pink polyhalite; numercus clay stringers and blebs——-
Halite, pale-red to clear, coarse crystalline; contains minor blebs of

moderate-orange-pink and moderats-reddish-orange polyhalite; poly-

~1

1,570.0-1,572.

halite increases downward
Polyhalite, moderate-orange-pink and pale-reddish~brown, massive; 0.2-
foot band of anhvdrite at 1,572.9 feet; light-gray and moderate-

reddish~brown mottled polyhalite unit in middle of interval; 0.2-foot

band of gray-green clay at base
Halite, moderate-reddish-orange and pale-red, medium crystalline; con-

tains sparse moderate-orange-pink and moderate-reddish-brown poly-

halite blebs-
Halite, moderate-reddish-brown, minor moderate-reddish-orange, fine to
medium crystalline; numerous coderate-orange-pink polyhalite blebs in

upper half of unit; finely disseminated moderate-reddish-brown poly-

halite blebs throughout unit 1,578.9~1,581.0
1,531.0-1,581.8

Polyhalite, moderate-reddish-brown, dense, massive
Halite, moderate~rzddish-brown and pale-red, fine to coarse crystal-

line; contains numerous stringers of moderate-orange-pink polyhalite;

lower half of interval contains gray-green intercrystalline clay-—-—-- 1,581.8~1,583.2
Halite, green-gray and moderate-red-brcwn, fine to medium crystaliine,

clayey; contains abundant gray-green and red-brown clay stringers and
1,583.2-1,584.1

minor moderate-red-orange polyhalite blebs
Halite, moderate-red-orange and green-gray, medium to coarse crystal-

line; contains ainor pale-pink clay blebs; minor tiny holes in ccre—-— 1,584.1-1,585.9

Halite, clear to mc-'2rate-red-brown, medium to very coarse crystalline;

minor intercrystalline dark-red-brown polyhalite 1,585.9-1,586.8
Halite, moderate-red-orange to moderate-red-brown, fine to coarse

crystalline; contains abundant blebs of moderate-orange-pink to

moderate~red-orange polyhalite; lower 0.2 foot medium~gray, coarse

crystalline halite 1,586.8-1,588.9%

91



|
|
|

Table 5C.--Lithologic log-~Continued)

Description

Depth
(feet)

Halite, gray-red, medium~gray, and moderate-red-gray, finme crystalline,
clayey; contains minor gypsum stringers with clay; gray-red clay

partings at 1,589.2 feet; Eop has green—-gray clay parting; minor

moderate-orange~pink polyhalite blebs
Halite, moderate-orange~pink to moderate-red-orange, fine to coarse
crystalline; contains minor moderate-orange-pink polyhalite blebs,
minor sylvite blebs; polyhalite blebs increase in lower 0.6 foot——-
Halite, g  -en-gray to medium-bluish-gray, fine to medium crystalline,
clayey; clay seams at 1,593.5, 1,593.8, and 1,594.2 feet; minor

amount of moderate-red-brown polyhalite blebs, increase downward;

thick, gray-red clay partings at base 0.05 foot
Halite, moderate-orange-pink to moderate-red-brown, fine to medium
crystalline, clayey; contains minor moderate-orange-oink polyhalite
blebs; moderate~red-brown clay seams at 1,595.2 and 1,596.0 feet~———-
Halite, pale-red-brown and moderate-orange-pink, fine to coarse
crystalliine, clayey; abundant clay at 1,596.7 feer; contains abun-

dant moderate-red-brown clay stringers and sparse moderate-orange-

pink polyhalite blebs
Hdalite, light-brown to moderate~reddish-brown, medium to coarse
crystallirc~s: 1 percent pale-brown clay; pale-browa clay p :-ting at

1,597.7 fe-z; gray clay parting at 1,600.4 feet; clay con:zent

in :reases with depth

Halice, greenish-gray, coarse crystalline, clayey; moderate-red-orange

polyhalite blebs; t1 percent clay content
Halite, greenish-gray to reddish-brown, coarse to very coarse crystal-

line; reddish-brown polyhalite blebs and stringers, increasing with

depth
Anhydrite, greenish-gray, massive; upper 0.8 foot contains abundant
moderate-orange-pink to moderate~-red-brown polyhalite stringers;
abundant bands and stringers of halite, clear to pale-red at 1,605.1
and 1,605.5-1,608.8 feer; abundant grayish-orange-pink polyhalite
from 1,609.2 to 1,610.2 feet

Halite, light-gray and pale-red, medium crystalline, clayey; *1 percent
medium-gray clay disseminated throughout; minor grayish-oramge-pink

polyhalite blebs throughout; lower 0.2 foot has abundant polyhalite

stringers
Halite, moderate-orange-pink to pale-reddish-brown, fine to medium

crystalline; grayish-orange-pink polyhalite blebs and stringers

scattered throughout unit

1,588.9-1,589.8

1,589.8-1,593.2

1,593.2-1,594.8

1,594.8-1,596.1

1,596.1-1,597.5

1,597.5-1,601.0

1,601.0-1,601.5

1,601.5-1,603.0

1,603.0-1,610.2

1,610.2-1,611.6

1,611.6-1,613.1

e



Tabie 5C.——Lithologic log--{(Continued)

Description

Depth
(feet)

Halite, pale-red, fine to wedium crystalline; medium-dark-gray clay

disseminated throughout unit; contains minor grayish-orange-pink

polyhalite blebs
Halite, pale-red, moderate-reddish-orange, and medium-gray, fine to
medium crystalline; scattered stringers and blebs of grayish-orange-

pink polyhalite; stringers of medium-gray clay at 1,614.0 feet

Halite, clear, moderate—orange-pink and moderate-reddish-orange, medium

to very coarse crystalline
Halite, moderate-reddish-orange, wedium crystalline; contains dissemi-

nated medium-reddish-brown polyhalite blebs and striangers—————--———--
Halite, moderate-orange-pink, medium crystalline; less than 2 percent

medium~dari-gray intercrystalline clay, grades into coarse crystal-

line hali : in lower 0.4 foot; gray-green clay parting at 1,620.3

feet
Halite, moderate-reddish-orange, medium to coarse crystalline; vertical

and horizontal parcings»filled with gray-green clay; disseminated

blebs of moderate-red-brown polyhalite; gray-green clay parting at

1,623.0 feet
Halite, clear to moderate-orange-pink, medium to coarse crystalline;

upper 0.4 foot contains 1 percent gray-green clay with partir:

1,623.8 feet; 1,623.8~1,624.2-foot zone contains reddish-brown biebs

of polyhalite
Clay parting, very dusky red, at 1,625.0 feet; clear to pale-red,

medium to coarse crystalline halite; sparse moderate-red-orange poly-

halite blebs; intercrystalline greenish-gray clay; :-per 0.1 foot

contains clear to pale-red, coarse to very coarse halite crystals;

green-gray clay parting at 1,625.1 feet
Halite, clear to grayish-red, medium crystalline; less thamn 1 percent

intercrystalline clay; minor moderate~red-brown disseminated clay

blebs; polyhalite stringers in lower 0.8 foot:
Halite, clear to medium-orange-pink, fine to coarse crystalline; gray-

green intercrystalline clay in upper 0.6 foot; less than 1 percent

sparse moderate-red polyhalite blebs; grayish-red clay partings at

1,627.5, 1,628.0, 1,628.1, 1,628.2, 1,628.7, 1,629.3, and 1,629.4

feet~

Halite, grayish-red, fine to medium crystalline, clayey-——--~——————
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1,613.1-1,613.5

1,613.5-1,615.3

1,815.3-1,617.1

1,621.2-1,623.4

1,623.4~1,625.0

1,625.0~-1,625.7

1,625.7-1,626.8

1,626.8-1,629.6
1,629.6-1,630.0



Table 5C.--Lithologic log--(Continued)

Description

Halite, moderate-reddish-orange, fine to medium crystalline; contains
minor pale-reddish-brown polyhalite blebs and stringers in lower

0.3 foot of unit; clay content increases in the lower 0.3 foot of

unit
Halite, clear to grayish-red, fine to coarse crystalline; contains
intercrystalline medium-light-gray clay and sparse polyhalite blebs--
Halite, clear to moderate- to reddish-brown, medium to very coarse
crystalline; contains minor moderate-red-orange polyhalite blebs and
stringers; moderate-light-gray clay partings at 1,633.5 feet———=-——-
Halite, clear to moderate-orange to reddish-orange, medium to coarse
crystalline; contains minor disseminated pale-reddish-brown poly-

halite blebs and stringers; medium—gray clay partings at 1,638.6

feet
Halite, clear to moderate-reddish-brown, medium to coarse crystalline;
contains minor disseminated pale-reddish-brown polyhalite blebs and
stringers; disseminated grayish-red clay; grayish-red clay partings

at 1,641.1, 1,641.7, and 1,641.9 feet

Halite, clear to moderate-red, coarse crystalline; contains moderate-

red polyhalite blebs; minor sulfate mineralization; less than 1 per-

cent grayish-red intercrystalline clay
Halite, clear to medium-dark-gray, fine to medium crystalline, clayey;
medium-dark-gray partings at 1,544.9 feet; grayish-red partings at

1,645.0 feet-—

Halite, clear to pale-red, fine crvstalline; contains moderate-red
polyhalite blebs and stringers; sulfate and potassium crystals in

upper 0.8 foot; medium-gray grading to grayish-red intercrystalline

clay, less than 1 percent-

Halite, clear to moderate-reddish-brown, fine to coarse crystalline;

minor mineralization (sulfate and potassium)
Halite, moderate—red-brown and pale-red, coarse crystalline; contains

scattered blebs of red-brown polyhalite, very minor leaching of

sylvite(?)
Halite, pale-yellow-brown and minor pale-red, coarse crystalline; con-

tains minor blebs of red-brown polyhalite and leached sylvite————--—-
Halite, moderate-red-brown, medium-gray, and clear, medium to coarse

crystalline at base, clayey; polyhalite and sylvite blebs throughout

core; gray—-green intercrystalline clay

94

1,620.0-1,631.0

1,631.0-1,633.4

1,633.4-1,636.0

1,636.0-1,640.7

1,640.7-1,642.8

1,642.8-1,644.8

1,644.8-1,645.4

1,645.4-1,647.6

1,647.6-1,648.6

1,648.6-1,649.6

1,649.6-1,652.1

1,652.1~-1,656.7



Table 5C.--Lithologic log~-(Continued)

. Description

Depth
(feet)

" Halite, pale~red, clear, medium crystalline; contains moderate amount

of red-brown polyhalite étringers, gray-green intercrystalline clay,

moderate-orange-pink clay stringers, and trace of langbeinite and

leonite/kainite-
Halite, pale~-red and moderate-red-brown, medium to coarse crystalline;

many red-brown polyhalite stringers and blebs; trace of moderate-

orange—-pink and gray-green clay
Halite, pale-red and light-gray, medium to coarse crystalline; contains

wminor amount red-brown polyhalite blebs and stringers; trace of

moderate-orange-pink clay

Halite, pale-red, light-gray, clear, and moderate-orange-brown, coarse

crystalline; contains moderate amount red-brown polyhalite blebs,

trace of langbeinite and leonite/kainite

Halite, very pale red brown, very coarse crystalline
Halite, pale-red, moderate-~red-brown, and light-gray, coarse crystal-
line; contains wide stringers of moderate-orange-pink polyhalite,

moderate red polyhalite blebs, and minor amount gray-green clay

stringers

Halite, clear and pale-red, fine to medium crystalline; much inter-

crystalline gray-green clay; minor moderate-orange-pink polyhalite

blebs-
Halite, moderate-red-orange, coarse crystalline; red-brown polyhalite—-—
Halite, pale-red, medium crystalline, clayey; contains moderate-red-

orange and mc- srate-orange-pink polyhalite blebs; brown and gray-

green clay stringers
Halite, pale-red, light-gray, and gray-red, fine to medium crystalline;

contains minor red-brown polyhalite blebs; patches of langbeinite and

leonite/kainite at 1,674.7 and 1,675.0 feet
Halite, moderate—-red~orange grading to gray-orange-pink, fine to coarse

crystalline; contains minor blebs and bands of light-gray polyhalite

in lower 2.0 feet
Polyhalite and a: ydrite, light- to medium-gray, laminated; halite in
upper 0.5 foot; minor bands of halite-polyhalite throughout~——-———— -

Halite, very pale orange, coarse crystalline; polvhalite bands in upper

2.0 feet and lower 1.0 foot
Anhydrite, light— to medium-gray, laminated; contains minor halite;
polyhalite with anhydrite at 1,697.4-1,699.7 feet; polyhalite band at
1,699.7-1,699.9 feet; anhydrite with polyhalite at 1,699.9-1,701.4
feet; polyhalite with anhydrite at 1,701.4-1,701.9 feet—~—————————u—m

95

1,656.7-1,658.1

1,658.1-1,673.4

1,659.4-1,660.0

1,660.0-1,6064.4
1,664.4-1,665.2

1,665.2-1,670.4

1,670.4-1,671.3
1,671.3-1,672.0

1,672.0-1,673.0

1,673.0-1,677.4

1,677.4-1,682.1

1,682.1-1,688.8

1,688.8-1,694.2

1,694.2-1,702.1



Table 5C.--Lithologic log--(Continued)

Description

Depth
(feet)

Clay, gray-green; moderate red-brown polyhalite

Polyhalite, moderate-red-orange, massive

Clay, olive-gray; contains moderate red-brown polyhalite blebs; massive

moderate—-orange-pink polyhalite in lower 0.2 foot
Halite, clear to moderate-red-brown, medium to coarse crystalline; high

concentration of moderate-red-orange polyhalite blebs in upper 0.7

foot-
Halite, clear to moderate~red-orange, medium to coarse crystalline;
contains moderate-red-orange polyhalite blebs scattered throughout
that increase in abundance downward; dark-green-gray clay partings at
1,708.5 and 1,708.8 feet; zone from 1,714.4 to 1,714.9 feet contains

gray-green interstitial clay; abundant in bloedite-vanthoffite and

other sulfates at 1,715.1-1,716.3 feet

Halite, clear to pale-yellow-brown, fine to medium crystalline, clayey;

+10 percent interstitial moderate-red-brown clay
Halite, clear to light-greenish-gray, orange-pink to moderate-reddish-

brown, fine to coarse crystalline; zone from 1,718.1 to 1,720.9 feet

contains abundant moderate-red-brown polyhalite blebs and stringers--
Halite, pale~red, fine to medium crystalline, clayey; contains

stringers of brown clay; brown clay parti-gs at top and at 1,722.3

and 1,722.9 feet; polvhalite stringers in lower part

Halite, gray-orange-brown, fine to medium crystalline; contains

scatterad red-pink blebs of polyhalite
Halite, pale-red and clear, medium to very coarse crystalline; contains

stringers and blebs of moderate-red-oran:: to dark-ved-brown poly-

halite

Halite, gray-red to clear, coarse crystalline, slightly clayey; sparse

stringers and blebs of moderate-red-brown polyhalite
Halite, pale~red, medium to coarse crystalline, clayey; stringers of

brown clay near top; moderate-red~brown stringers and blebs of poly-

halite mostly at top
Halite, pale-red-brown grades to pale-red, medium crystalline; contains

moderate~-red-orange and moderate-red-brown stringers and blebs of

polyhalite
Halite, mottled pale-red, white, and pale-yellow-brown, medium

crystalline, clayey; contains blebs of moderate-red-brown poly-

halite

96

1,702.1-1,703.1
1,703.1-1,703.7

1,703.7-1,704.2

1,704.2-1,708.5

1,708.5-1,716.3

1,716.3-1,716.7

1,716.7-1,722.0

1,72:.0-1,723.0

1,723.0-1,723.5

1,723.5-1,724.9

1,724.9-1,726.9

1,726.9-1,730.4

1,730.4-1,731.3

1,731 3-1,732.3
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Table 3C.--Licthologic log~-(Continued)

Description

Depth
(feet)

Halite, color bands grading from pale-red to pale-red-brown to moder-
ate-red-orange to moderate-red-brown to dark-red-brown, fine to

medium crystalline; contains stringers and blebs of moderate-red-

brown to moderate-red—orange polyhalite

Halite, pale-red to gray-red, fine to medium crystalline, clayey; brown

clay partings near top-
Halite, bands of moderate-red-orange, moderate-red-brown, pale-red,

pale-red-brown, fine to medium crystalline; contains stringers and

blebs of moderate-red-brown and moderate-red-orange polyhalite; two

clay-rich pale-red to gray-red units at 1,737.4 and 1,741.8 feet each

about 0.5 foot thick-
Halite, clear to pale-red, medium crystalline, clayey; -'ntains abun-

dant green-gray intercrystalline clay that masks hali:. color; green-—

gray partings at 1,743.8 feet; trace of polyhalite
Halite, clear to pale-red, medium crystalline, clayey; contains abun-

dant brown intercrystalline clay that masks halite color——---—————m——-
Halite, clear to moderate-reddish-brown, mediw to coarse crystalline;

sparse moderaté—reddish—orange disseminated polyhalite blebs; minor

(less than 1 percent) disseminated pale-red interstitial clay;

grayish-olive clay partings at 1,751.3 feet
Halite, clear to medium-light-gray, coarse to ve s coarse crystalline;

contains minor moderate-reddish-brown polyhalit: blebs; pale~red-

brown clay partings at 1,753.) feet
Halite, clear to pale-red-brown, medium to coarse crystalline, clayey;

2-3 percent of reddish-brown interstitial clay grades to grayish-

green in lower 0.3 foot of unit; pale-red-brown clay partings at

1,755.9, 1,756.0, 1,756.2, and 1,756.7 feet

Halite, clear to pale-red-brown and medium-dark-gray, fine to coarse

crystalline; contains minor moderate-~reddish-orange polyhalite blebs;

less than 1 percent grayish-red interstitial clay
Halite, clear to pale-reddish-brown, medium to coarse crystalline;

contains sparse moderate-red-brown polyhalite blebs in upper 1.4

feet
Halite, medium-light-gray to light~bluish-gray and light-olive-gray,
medium to coarse crystalline; contains minor moderate-reddish-brown

polyhalite blebs; less than 1 percent interstitial pale-red-~brown

clay; pale-red-brown clay partings at 1,769.5 feet

97

1,732.3-1,736.1

1,736.1-1,736.9

1,736.9-1,743.3

1,743.3-1,745.3

1,745.3-1,746.3

1,746.3-1,751.3

1,751.3-1,755.9

1,755.9-1,758.9

1,758.9-1,765.3

1,765.3-1,7:7.5

1,767.5-1,774.1



Table 53C.--Lithologic log--(Continued)

Description

Depth
(feet)

Halite, clear to medium=-light-gray, fine to medium crystalline; con-
tains minor moderate-reddish-orange polyhalite blebs and stringers;

2 percent interstitial medium-light-gray clay; medium-light-gray

clay par-ings at 1,774.2 feet

Halite, clear to pale-reddish-brown, fine to coarse crystalline;con-
tains minor moderate-reddish-orange polyhalite blebs; 3 percent pale-
red-brown interstitial clay; contains cavities as large as 1/2 inch
in diameter; pale-red-brown clay partings at 1,775.5, 1,775.9,

1,777.2, 1,777.5, and 1,777.8 feet

Halite, clear, greenish-gray, and pale-reddisnh-brown, medium to coarse

crystalline; contains moderate-orange polyhalite blebs and stringers,

“acreasing with depth~-—-
Ho .te, clear to moderate-reddish-brown, medium to coarse crystalline;

abundant moderate-reddish-orange polyhalite blebs and stringers

disseminated throughout

Polyhalite, moderate-reddish-brown, massive; greenish-gray clay band at

1,784.2 feet and partings at 1,784.5 feet
Halite, clear to greenish-grav, fine to coarse crystalline; pale-

reddish-brown polyhalite blebs scattered throughout; sparse, dissem-

inated grayish-red clay
Halite, clear to greenish~gray, fine to very coarse crystalline; con-
tains abundant moderate-orange-pink to moderate-reddish-orange poly-

halite blebs and stringers; sparse, disseminated grayish-red and

greenish-gray clay-
Halite, clear to moderate-or :ge-pink, fine to medium crystalline; con-
tains minor moderate-reddisnh-orange polyhalite blebs and stringers---
Anhydrite, light-gray, massive; mixture of clear to moderate-orange-
pink halite and grayish-orange-pink polyhalite in upper 0.3 foot;
lower 0.3 foot contains disseminated moderate-orange-pink poly-

halite

Halite, clear to moderate-orange-pink, fine to coarse crystalline;
contains disseminated moderate-orange-pink polyhalite blebs and

stringers; polyhalite band at 1,810.4 feet; polyhalite increases

with depth-
Polyhalite, moderate-reddish-orange, massive; 0.2-foot band of pale-

reddish-brown halite at 1,820.3 feet; dark-gray clay partings at base

of unit ——

98

1,774.1-1,775.4

1,775.4-1,778.5
1,778.6-1,782.7

1,782.7-1,784.0

1,784.0-1,784.6

1,784.6-1,793.7

1,793.7-1,803.7

1,803.7-1,808.6

1,808.6-1,809.5

1,809.5-1,820.1

1,820.1-1,821.2
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Table 5C.--Lithologic log--{Continued)

Description

Depth
(feet)

Halite, clear to moderate-orange-pink, fine to coarse crystalline;

moderate-orange-pink polyhalite blebs scattered throughout unit;

dark-gray clay partings_at 1,825.7 and 1,826.0 feet
Halite, clear to greenish-gray, fine to coarse crystalline; contains

moderate reddish~orange disseminated polyhalite blebs; dark-gray and

grayish-red clay partings at 1,827.7, 1,827.8, 1,828.4, 1,828.6, and

1,828.8 feet; clays are disseminated throughout the lower 2 feet———--

99 .

1,821.2-1,827.6

1,827.6~1,830.6
Total depth
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Basic data from drill hole P-5,
Waste Isolation Pilot Plant area, Eddy County, New Mexico
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Table 6A.-—-Abridged drill-hole historv

)

.

(

LOCATION: Sec. 30, T. 22 S., R. 31 E.
843 m (2,767 ft) from south line
61 m (199 ft) from west line

. ALTITUDE (LAND SURFACE): 1,022 m (3,353.5 fr). Datum for depth measurements iIn drilling and
logging operations.

LITHOLOGIC LOG PREPARED BY: J. D, Kibler, J. C. Lorenz, L. A. Rives, and R. P. Snyder,
-7 September 8-16, 1976.

DRILLING CONTRACTOR: Boyles Bros. Drilling Co.

DRILLIYG RECORD: Commenced driilling on September 3, and completed on September 16, 1976,
at 479 m (1,573 ft) below land surface-

Recovered all casing, and plugged with cement.

REMARKS: Top of salt in Salado Formation at 201 m (661 ft) below land surfaca-

103



Table 6B.--Stratigraphy summarv

Rock unit

Depth intervall

feet meters
Holocene deposits 0-8 0-2
Pleistocene rocks: -
Gatuna Formation 3-18 2-5
Permian rocks:
Dewey Lake Red Beds 18-357 5-109
Rustler Formation 357-459 109-201
Magenta Dolomite Member 417-443 127-135
Culebra Dolomite. Member 537-560 164=-171
Salado Formation 659-1,573 201-479
Upper member 659-1,162 201-354
McNutt potash zone 1,162-1,560 354~475
Vaca Triste Sandstone Member? 1,162-1,170 354-357
11th ore zone 1,218-1,221 371-372
Marker bed 117 1,231-1,233 375-376
Marker bed 118 1,252-1,256 382-333
Marker bed 119 1,279-1,281 390~390
10th ore zone 1,291-1,296 393-395
Marker bed 120 1,307-1,308 398-399
9th ore zone 1,313-1,317 400-401
Marker bed 121 1,324-1,326 403~404
Marker bed 122 1,332-1,333 406-406
8th ore zone 1,333-1,348 408-411
Union anhydrite? 1,357-1,365 414-416
7th ore zone 1,378-1,382 420-421
6th ore zone 1,394-..396 425-426
5th ore zone 1,400~.,410 427-430
Marker bed 123 1,436-1,443 438-440
Marker bed 124 1,453-1,462 443-446
4th ore zone 1,468-1,481 447-451
3d ore zone 1,489-1,502 454458
2d ore zome 1,509-1,513 460-461
lst ore zone 1,533-1,543 467-470
Marker bed 126 1,559-1,560 475-475
Maximum depth recorded 1,565 477

1Dept:h recorded from geophysical logs.

20f Adams, 1944,

3Informal unit of Salade Formation.
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Table 6C.--Lithologic log

. Depth
Description (féet)

Sandstone, dark-reddish-brown, very fine grained, micaceous; dark-

reddish-brown, with gray-green reduction spots, micacecus

siltstone; vein selenite- 0.0- 5.0
Siltstone as above; reddish-brown, with reduction spots, medium- to

fine-grained, poorly sorted, micaceous sandstone 5.0- 10.0
Sandstone as above 10.0- 35.0
Same as above; some dark-reddish-brown, micaceous siltstone—————=—=—=—=—== 35.0- 45,0
Same as above; no siltstone 45,0~ 65.0
Same as above; scme dark-reddish-brecwn, micaceous siltstone-——=-——=——— - 65.0- 75.0
Same as above; no siltstone 75.0- 85.0
Same as above; siltstone; dark-reddish-brown, with gray-green

reduction spots, very fine grained, micaceous sandstone-—-—----——---— 85.0- 105.0
Same as above; selenite 105.0- 115.0
Siltstone; dark-reddish-brown, with reduction spots, very fine

grained, micaceous sandstone; some vein selenite; weakly cemented-——- 115.0- 120.0
Siltstone, dark-reddish-brown, with reduction spots, micaceous;

selenite 120.0~ 125.0
Sandstone, dark-reddish~brown, with reduction spots, very fine

grained; selenite 125.0- 145.0
Same as above, some light-gray color 145.0- 150.0
Same as above, no light-gray; dark-reddish-brown, micaceous siltstone—— 150.C- 155.0
Same as above; no siltstone 155.0- 165.0
Same as above; some dark-reddish-brown, micaceous siltstone——————w—e—e- 165.0- 170.0
Siltstone, dark-reddish-brown, micaceous; vein selenite; some very

fine grained, micaceous sandstone 170.0- 180.0
Siltstone, dark-reddish-brown, with reduction spots, micaceous; vein

selenite 180.0- 185.0
No sample 185.0- 200.0
Sandstone, dark-reddish-brown, fine- to very fine grained, micaceous;

vein selenite 200.0- 210.0
Siltstone, dark-reddish-brown, micaceous; selenite: 210.0~ 245.0
Same as above, somewhat lighter in color (moderate-reddish-brown)-—-—— 245.0- 250.0
Same as above; abundant greenish-gray reduction spots; fewer

reduction spots from 260.0 to 265.0 feet 250.0~ 280.0
SI tstone, like above; trace of fine-grained sandstome 280.0- 290.0
Same as above 290.0~ 295.0
Siltstone, moderate~reddish-brown, with reduction spots; selenite———— 295.0- 305.0
Siltstone, increase in number of reduction spots 375.0- 330.0
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Table 6C.—-Lithologic log-~{(Continued)

Description %?Z::)

Siltstone, decrease in reduction spots; 20 percent red-brown, very

fine grained sandst. ze . 330.0- 360.0
Siltstone, reddish-brown; lssﬁercent reddish~brown, very fine grained

sandstone; increase in selenite 360.0- 365.0
Same as above; with iIncrease in reduction spots 365.0- 385.0
Siltstone, red-brown; light-gray anhydrite; 10 percent gypsum--—-——-——— 385.0- 390.0
Same as above; anhydrite and gypsum increasing 390.0- 395.0
Same as above; anhydrite and gypsum inereasing to 50 percent———=——=——w- 395.0- 400.0
Anhydrite, light-gray, dense, 60 percent; red-brcwn, with trace of

reduction spots, siltstone 400.0- 410.0
Same as above; with trace of light-green siltstone 410.0- 415.0
Anhydrite, 80 percent; 20 percent :iltstone 415.0- 420.0
Szme as above; with trace of red-brown, medium-grained sandstone------- 420.0- 425.0
Anhydrite, light-gray, dense, 85 percent; 15 percent, red-brown, with

trace of.reduction spots, siltstone 425.0- 430.0
Same as above; with trace of dark-gray anhydrite c— 430.0- 435.0
Anhydrite, alternating bands of light- and dark-gray, dense, 95

percent; 5 percent red-brown siltstone 435.0- 445.0
Same as above; anhydrite mostly darik-gray 445,0- 455.0
Anhydrite, light-gray to dark-grav, dense, 50 percent; 50 percent

reddish-brown siltstone; no reduction spots 455.0~- 465.0
Siltstone, reddish~brewn, with reduction spots, 60 percent; 40

percent dark-gray anhydrite-- 465.0- 470.0
Same as-above; increase of siltstone to 85 percent 470.0- 475.0
Siltstone, S50 percent; 50 percent medium- to dark-gray, demse

anhydrite 475.0- 495.0
Same as above; increase of anhydrite to 65 percent 495.0- 500.0
Anhydrite, dark-gray, dense, 70 percent; 30 percent reddish-brown,

with reduction spots, siltstone 500.0- 505.0
Siltstone, 70 percent; 30 percent anhydrite 505.0- 510.0
Siltstone, 50 percent; 50 percent z iydrite 510.0- 515.0
Anhydrite, 80 percent; 20 percent siltstone 515.0- 520.0
Anhydrite, 50 percent; 50 percent siltstene 520.0~ 525.0
Anhydrite, 70 percent; 30 percent siltstome 525.0- 540.0
Siltstone, 50 percent; 50 percent anhydrite 540.0- 5345.0
Anhydrite, dark-gray, fine-grained, 70 percent; 30 percent siltstone-—- 545.0- 560.0
Dolomite, light-gray, very fime grained; trace of reddish-browm

siltstone 560.0- 600.0

106



Table 6C.--Lithologi- log-—(Continued)

Description Depth
(feet)

Same as above, 10 percent; white to light-gray anhydrite; some dark-

reddish-brown, very fine grained sandstone 600.0- 605.0
Same as above; some dusky-blue-green siltstone 605.0- 620.0
Dolomite, light-gray; white tc light--ray anhydrite; some medium-gray

to bluish-gray siltstone 620.0- 625.0
Siltstone, medium-gray to bluish-gray; some grayish-red siltstone——-- 625.0- 680.0
Siltstone, grayish-red, about 70 percent; some bluish-gray siltstone;

white ‘to light-gray, yellowish-gray, and 1: ;ht-greenish-gray

anhydrite-- £80.0- 685.0
Dolomite, yellowish-grav, very fine crystalline; some {~5 percent)

anhydrite as above; grayish-red siltstone--—- £85.0- 690.0
Dolomite, as above; anhydrite as 680-685-foot interval; siltstene

as above; 2 percent halite 690.0- 695.0
Siltstone, dark-reddish-brown (cavings?); anhydrite as abe- 2; r:ilite

(v10 percent), some clear, some with salmon-colored impurities;

some polyhalite 695.0- 700.0
Same as above; anhydrite; sparse halite 700.0- 705.0
Clay, red-brown; 50 percent halite; some black shale 705.0- 710.0
Clay, rad-brown; 50 percent halite; some bla:k shale and gray -:le-—- 710.0- 715.0
Siltstone, red-brown; gray anhydrite; dolomite 715.0- 725.0
Siltstone, red, with gray and black reduction spots; some < >lomite-~—-- 725.0- 730.0
Halite, brown; brown clay 730.0- 740.0
Same as above; sparse gypsum aud red siltstone 740.0- 755.0
Halite, orange-brown 755.0- 760.0
Halite, orange-brown; brown clay: 760.0- 775.0
Siltstone, reddish-brown, well-cemented; some gray dolomite and gray-

black shale '775.0- 780.0
Halite, clear; 10 percent reddish-brown clay 780.0- 785.0
Halite, clear and light-orange; some brown clay 785.0- 790.0
Halite, clear 790.0- 805.0
Halite, clear to pale-orange 805.0- 825.0
Same as abovejsparse orange polyhalite 825.0- 855.0
Same as above; pessible gypsum 855.0- 870.0
Halite, clear to light-gray 870.0- 875.0
Halite, clear 875.0- 880.0
Halite, clear;sparse orange polyhalite 880.0- 900.0
Halite, clear to light-orange- 900.0- 905.0
Halite, clear— 905.0- 960.0
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Table 6C.--Lithologic log--(Continued)

Descriptrion

Depth
(feet)

Same as abcve; sparse orange polyhalite

Same as above; light-brown pelyhalite

Halite, clear to sparse orange

Halite, clear—-

Halite, clear; some orange polyhalite

Halite, clear

Halite, clear; 10 percent whitish-pink polyhalite

Halite, clear

Halite, clear; *5 percent bluish-white polvhalite; red siltstone---——--

Halite, clear

Same as above; *5 percent red siltstone

Halite, pale-red to pale-vellow-brown, medium to coarse crystalline;

minor polyhalite blebs
Polyhalite, pale-red to pale-red-brown, fine crystalline; hygroscopic
halite

Halite, like 1,150.0-1,152.8 interval; top 0.1 foot is argillaceous;
clay partings at 1,154,9 and 1,155.0 feet

Hali:e, pale-red, gray, medium to coarse crystallin: argillaceous;
si.tstone at 1,163.2-1,165.3 feet; pale-red-brown to red-brown clay
-artings at 1,162.4, 1,162.5, 1,162.7, and 1,164.0 feet-—=——-m—cmmmeew

Halite, »ale-red to moderate-red-trown, fine to medium crystaliline,
argil. iceous; polyhalite; clay partings at 1,167.0, 1,167.8,

1,169.4, 1,169.7, 1,169.8, and 1,170.2 feet

Halite, pale~ to gray-red, mecdium to very coarse crystalline,

argillaceous; contains moderate polyhalite blebs

Halite, pale-pink to pale-orange-red, fine to cfarse crystalline;
contains disseminated polyhalite blebs; polyhalite band at 1,176.3
feet; gray-green clay partings at 1,176.9 feet; minor sylvite—————-—

Halite, dusky-red, coarse crystalline, argillaceous; contains
intercrystalline polyhalite; brown clay partings at 1,179.8 feet-———

Halite, moderate-orange-pink, coarse crystalline; contains -
disseminated orange polyhalite; cl ir, coarse crystalline halitg

at bottom 0.4 foot

Halite, medium- to light-gray, medium crystalline, argillaceous;

contains disseminated gray-green clay blebs

Halitic clay, gray to moderate~red-brown; clay beds from center to

base of unit
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960.0- 965.0
965.0- 970.0
970.0- 975.0
975.0- 980.0
980.0- 985.0
985.0~ 990.0
990.0- 995.0
995.0-1,000.0
1,000.0-1,015.0
1,015.0-1,085.0
1,085.0-1,150.0
1,150.0-1,152.8
1,152.8~1,154.6

1,154.6-1,161.5

1,161.3-1,165.3

1,165.3-1,170.8

1,170.8-1,174.8

1,174.8-1,178.9

1,178.9-1,180.0

1,180.0-1,182.5
1,182.5-1,183.8

1,183.8-1,185.5




Table 6C.--Lithologic log-——(Continued)

Description

Depth
(feet)

Hali+=, clear, coarse crystalline; contains minor polyhalite blebs;

pc .ible leached vugs af:er sylvite
Halite, pal:-red to light-orange, medium to coarse crystalline;
contains disseminated polyhalite; thin, red poly-:lite band at top—-—-

Halite, light-gray, coarse crystalline; contains d:isseminated brown

clay and orange polyhalite
Halite, red to pale-orange to medium-gray below, r i1ium crystalline;

contains disseminated red-orange polyhalite except green in lower

part
Hal te, clear to moder te- :d-orange, mecdium to coarse crystalline;
c¢.ntains disseminated red-orange poivhalite; clear, very coarse

crystalline halite band in lower 0.2 foot; unit may be 0.5 foot

thicker
Halite, white to medium-gray, medium cryscalline, clayey; brown clay

disseminated and in bands; polyhalite tlebs at 1,196.7 feet; clay

partings at 1,195.9, 1,196.4, 1,196.5, 1,196.9, and 1,197.4 feet————-

Halite, moderate~orange-pink, medium to ccarse crystalline; cortains

disseminated red-orange polyhalite
Haiite, white to clear, fine to medium crystalline; gray-green clay---——
Halite, moderate~orange-pink to clear or light-gray, medium

crystalline; contains disseminated orange polyhalite stringers——-——-—
Halite, light-gray through moderate-orange-pink, coarse crystalline;

contains iisseminated brown clay and polyhalite; medium-size, gray-

green clay blebs near top
Halite, moderate-red-orange, medium to coarse crystalline;

disseminated orange polyhalite decreases downward; polyhalite band

at 1,201.3 feet

Polyhalite, moderate-~red, medium crystalline

Halite and polyhalite; very coarse crystalline (as large as 1 inch)

halite
Halite, white to light-brown-yellow, fine crystalline; gray-green

clay partings at top and at 1,202.8 feast; contains disseminated

gray-green clay
Halite, white, clear to pale~-orange, medium to coarse crystalline;

contains disseminated red-orange polyhalite; clear halite crystals

at 1,204.2 feet polyhalite band at base
Halite, white to clear, clayey; intercrystalline polyhalite; brown

clay disseminated throughout, gray-green partings at 1,206,3 feet-——
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1,185.5-1,185.8

1,185.8-1,187.1

1,187.1-1,187.8

1,187.8-1,190.1

1,190.1~-1,195.3

1,195.3-1,197.5

1,197.5-1,198.2
1,198.2-1,198.9

1,198.9-1,199.6

1,199.6-1,200.6

1,200.6-1,202.0

1,202.0-1,202.3

1,202.3-1,202.6

1,202.6-1,203.0

- 1,203.0-1,204.4

1,204.4-1,207.8



Table 6C.--Lithologic log--(Continued)

Description

Denth
(feet)

Halita, light-gray to pale-orange, medium to coarse crystalline;

contains disseminated red polyhalite
Halite, light-gray to clear,—medium to coarse crystalline; contains

disseminated red polyhalite; disseminated gray-green clay with

partings at 1,208.6 feet
Halite, moderate-red-pink through clear to zray, medium to coarse

crystalline; contains disseminated red-orange polyhalite blebg———=———
Halite, moderate~red-orange through clear to gray, medium to coarse

crystalline; common orange polyvhalite blebs and stringers——------— _

Halite, medium-light-gray, coarse crystalline, clayey; thin pale-pink

polyhalite stringer at base
Halite, moderate-orange-pink, medium crystalline; contains
disseminated red-orange peclyhalite blebs; minor leached sulfates

at top

Halite, gray-orange-pink through clear to light-gray, coarse
crystalline; sparse, orange-red intercrystalline polyhalite-—————e——n
Halite, moderate-red-orange, fine to medium crystalline grades to
coarse crystaline downward; sparse, red polyhalite stringerS--————-
Halite, white to light-gray, clear to pale-red, gray-green, brown-
red, clayey; contains disseminated clay blebs; red-brown clay
partings at 1,219.5, gray-gzreen at 1,216.4, brown at 1,217.4,
brown at 1,217.7, and brown at 1,218.1 feet; clav blebs near base-—--
Halite, moderate-orange-pink, medium crystalline; minor moderate-red-
orange polyhalite stringers near top; crystals coarsen near base———-—
Halite, light-blue-gray, coarse crystalline; contains disseminated
gray-green clay blebs; minor disseminated red-orange polyhalite;

trace of langbeinite

Halite, moderate-red-orange to moderate-orange-pink, coarse
crystalline; moderate-orange-red polyhalite stringers and blebs
prominent in upper and lower parts; gypsum stringers at 1,230.0

feet

Polyhalite, moderate-red-brown, dense, massive; halite stringers at

top; gray-green clay at bottom

Halite, clear to light-gray, medium to coarse crystalline; contains
disseminated pink-orange polyhalite blebs; disseminated sparse, gray-

green clay blebs

Halite, pale-yellow-brown to moderate-red-crange, coarse crystalline;
contains disseminated red-orange polyhalite 3I:bs and stringers; no

polyhalire in middle
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1,207.8-1,208.4

1,208.4-1,209.4

1,209.4-1,210.8

1,210.8-1,214.5

1,214.5-1,215.2

1,215.2-1,216.1

1,216.1-1,218.7

1,218.7-1,219.3

1,219.3-1,223.0

1,223.0-1,224.3

1,224.3-1,225.6

1,225.6-1,231.3

1,231.3-1,233.3

1,233.3-1,234.0

1,234.0-1,238.7




Table 6C.--Lithologic log--(Continued)

Description

Denth
(feet)

" Halite, light-blue-gray, coarse crystalline; contains disseminated

orange polyhalite; disseminated grav-greem clay blebs
Halite, gray-pink to lighf—gray, coarse crystalline; contains
disseminated, sparse, red-orange polyhalite blebs; gray-green clay

stringers at base

Halite, moderate—orange-pink through clear to gray-pink, medium to

coarse crystalline; contains disseminated red polvhalice blebs—=—-—--—

Halite, light-gray to pale-red, medium to coarse crystalline, clayey;
contains disseminated pink-orange polyhalite; disseminated gray-

green clay in upper zome; red-brown clay in lower zone; gray-green

clay partings at 1,241.4 and 1,242.2 feet
Halite, moderate-red-orange to clear to light-blue-gray, coarse

crystalline; contains disseminated red-orange polvhalite blebs;

sparse, gray-green clay blebs
Halite, -iight-blue-gray to pale-yellow-brown, ccarse crystalline,

clayey; blotches of yellow-brown fine crystalline halite; contains

disseminated red-orange polyhalite blebs; clay blebs
Halite, pale-yellow-brown to moderate-orange-pink, medium to coarse

crystalline; contains disseminated red-orange pelyhalite and clay

in upper 0.6 foot

Polyhalite, moderate-red-orange, massive, upper 2.5 feet, grades into

halite above; lower G.4 foot, gray-green clay
Halite, moderate-pink-orange to gray-orange, fine to coarse

crystalline; moderate-pink-orange polyhalite stringers in upper

two-thirds, thin polyhalite band at 1,259.4 feet

Polyhalite, moderate—-orange-pink, fine crystalline, laminated—----—--

Halite, moderate-orange~-pink, medium to coarse crystalline; gray-

green clay stringer at base
Halite, medium~gray to clear, medium crystalline, clayey; contains

disseminated intercrystalline gray-green clay and moderate-orange-

pink polyhalite blebs
Halite, clear to light-gray through moderate-pink-orange, coarse

crystalline; contains disseminated sparse, gray-orange-pink

polyhalite; disseminated clay 0.4 foot thick at 1,264.0 feet————mmeo

Halite, clear, light-gray to white, medium crystalline, clavey;
gray—-green and red-brewn clay in blebs and stringers; brown
partings at 1,265.7, 1,266.1, },267.4, 1,267.7, and 1,268.5 feet;
gray-green partings at 1,265.1, 1,265.3, and 1,269.2 feet; red-

orange p-lyhalite blebs; lower part of unit grades to mediw. to

fine crystalline; clay content diminishes to less than 1 percent———--~
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1,238.7-1,239.1

1,239,1-1,239.8

1,239.8-1 ..0
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1,248.3-1,251.4

1,253.1~-1,256.8

1,256.8-1,261.1

1,261.1-1,261.7

1,261.7-1,262.1

1,262.1-1,262.7

1,262.7-1,264.9

1,264.9-1,271.3



Table 6C.--Lithologic log--{Continued)

\qlw/

Description

Depth
(feet)

Halite, moderate-red-orange to clear to gray~orange-pink, medium to

coarse crystalline; moderate~orange polyhalite stringers and blebs;

clay at 1,274.0-1,274.9 feet-

Halite, moderate-red-orange, fine to coarse crystalline; nume

rous

moderate~orange-pink polyhalite bands; sparse mottled clay zones;

sparse clear halite zones-

Polyhalite, pale-red-brown, fine crystalline, laminaced; grades t:o

gray-green clay in lower 0.3 foot

Halite, light-gray to pale-red-brown, mottled, fine o medium crystal-

line; minor polyhalite blebs; brown clay stringers at 1,282.7 feet;

partings at 1,282.3 feet

Halite, pale-yellow-gray to clear, medium crystalline; minor light-pink

polyhalite in upper half

Halite, pale-yellow-gray to clear, fine to medium crvstalline; numerous

vugs of leached out sulfate (svlvite?); mineral occurrence

from

1,285.0-1,288.5 feet

Halite, clear, light-gray to moderate-red-brown, fine to medi

um

crystalline; numerous leached vugs of sylvite-

Halite, medium~gray to clear to moderate-red-orange, clayey; numerous

leached sylvite zones; some langbeinite and leonite/kainite

Halite, pale-red-brown to moderate-red, fine crystalline; lea

ched

sylvite zones; small blebs of moderate-red polyhalite

Clay, green-gray, halitic; scattered crystals of clear to light-gray

halite; blebs of moderate-red-brown polyhalite; minor amounts of

sylvite and langbeinite-

Halite, moderate-red-brown to pale-red-brown to medium-gray, fine to

medium crystalline, clayey; sScattered blebs moderate-red~orange

polyhalite in upper half; brown clay partings at 1,293.4, 1,295.1,

and 1,297.6 feet; scattered blebs of sulfates (minor amounts)-——--———-

Halite, clear to very light gray to pale-red, medium to coarse crystal-

line; winor scattered blebs of polyhalite; gray-green clay stringer
at 1,298.0 feet; brown clay partings at 1,298.7, 1,298.9, 1,299.2,

and 1,299.3 feet

Halite, gray-orange-pink to clear, medium to coarse crystalline--

Halite, moderate-red-orange, minor amount pale-yellow, medium crystal-

line; moderate-red-orange polyhalite stringers near top
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1,271.3-1,276.6

1,276.6-1,280.5

1,280.5-1,281.9

1,281.9-1,233.3

1,283.3-1,284.8

1,234.8~1,288.5

1,288.5-1,289.8

1,289.8-1,290.9

1,290.9-1,292.1

1,292.1-1,292.9

1,292.9-1,297.7

1,297.7-1,302.5
1,302.5-1,304.2

1,304.2-1,306.5

)



Table 6C.--Lithologic log~-(Continued)

Description

Depth
(feet)

Polyhalite, moderate-red-brown to moderate-red-orange, laminated
Halite, moderate-red-brown to moderate-red-orange, fine to medium
crystalline; polyhalite stringers at 1,307.8 feet; clear halite

14

bands 0.3 foot above base; moderate~red-brown polyhalite 0.2 {oot

above base

Halite, medium-gray to clear, pale-yellow, coarse crystallize; gray-

green intercrystalline clay
Halite, moderate-orange-red to light-gray, coarse cryatalline;

polyhalite stringer at 1,311.9 feet; polyhalite stringers near base--

Halite, pale-yellow to light-gray, medium crystalline

Halite, medium-gray to clear, socme pale~red, fine to ccarse
crystalline, clayey; contairs disseminated brown clav; brown clay
partings at 1,314.2 feet; core badly shattered in upper zone-———--——-

Halite, moderate-red-orange to clear, medium to coarse crystalline;
minor scattered blebs of moderate-red-orange polyhalife-—————cece—en

Halite, moderate-red-brown to pale-red, coarse crystalline; ainor

amounts light-pink clay
Polyhalite, moderate~red-brown, massive, moderate-orange-pink banding
at top and base of unit, mottled light-gray lower half————=————m——

Clay, gray-green, wi:h moderate-red-orange halite between two clay

layers--

Halite, clear to light-gray to pale-red, coarse crystalline; gray-

green clay blebs

Halite, pale-yellow to moderate-red-orange to ¢lear, coarse

crystalline; polyhalite blebs at 1,330.0 feet
Halite, light-gray to moderate-red-orange, grading downward to

moderate-red-orange, coarse crystalline; contains numerous pale-

orange—pink polyhalite blebs and stringers
Polyhalite, pale-red, laminated, some gray-orange-pink laminations———--

Halite, pale-red-brown, moderate-~red-orange, coarse crystalline;

contains minor disseminated polvhalite
Halite, medium-gray, clear, pale-red, coarse crystallinme, clayey;
gray-green clay at top and at 1,335.8 feet; parting at 1,335.9 feet--

Halite, pale-red-brown, moderate-red-orange, coarse crystalline;

contains minor disseminated polyhalite
Halite, medium-gray, white, pale-red, coarse crystalline, with one
layer of fine crystalline in middle; contains minor disseminated

moderate-red-orange polyhalite blebs; brown clay zone at 1,336.8-

1,337.0 feet
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1,306.5-1,307.2

1,307.2-1,309.2

1,309.2-1,311.0

1,311.0-1,213.2

1,313.2-1,313.5

1,313.5-1,321.7

1,221.7-1,323.2

1,323.2-1,325.2

1,325.2-1,327.3

1,327.3-1,327.5

1,327.5-1,328.2

1,328.2-1,331.9

1,331.9-1,334.1

1,334.1-1,335.0

1,335.0-1,335.7

1,335.7-1,336.2

1,336.2-1,336.6

1,336.6-1,337.4



Table 6C.—Lithologic log-—{(Continued)

Description

Depth
(feet)

Halite, pale-yellow to clear, coarse crystalline

Halite, pale-red to light-gray to clear, coarse crystalline; numerocus

brown clay blebs and stringers
Halite, moderate-red-orange to clear, medium to coarse crystalline;

minor scattered blebs of red-orange polyhalite— _—

Halite, clear to light-gray; +5 percent brown clay; clay partings at
1,340.8, 1,341.0, 1,341.4, 1,341.8, 1,342.9, and 1,343.5; some
light-orange halite thinly disseminated throughout interval-—-————=w—-

Halite, clear to moderate-reddish-orange, medium to fine crystalline;
contains disseminated polyhalite blebs and bamds throughout-————————

Halite, élear, medium crystalline; greemish-gray, grading to brownm,
clay at 1,348.3 feet and back to gray; clay seam at 1,353.8 fzet;
clay concent reduces at 1,356.2-1,359.8 feet; brown clay partings
at 1,349.5, 1,350.2, 1,350.7, 1,351.9, 1,352.6, and 1,336.7 feet;
gray clay partings at 1,353.8-1,354.3 feet; very high clay content
at 1,354.9 feet; 0.2 foot gray clay seam at 1,355.9 feet—-~r—————mwuw-

Anhydrite, white to medium-gray; pink polyhalite blebs in upper 2.5

feet; laminated polyhalite in lower portion

Halite, light-gray to clear to pale-red to white, medium crystalli:e

clayey; moderate-red-brown minor blebs of polyhalite

Halite, moderate~red-brown to moderate-red-orange to clear, medium
to coarse crystalline; scattered stringers of moderate-red-brown

polyhalite

Halite, clear to light-gray to pale-vellow-brown, fine to medium
crystalline, clayey; medium-gray clay seam at 1,370.1 feet—————me——-=
Halite, moderate-red-brown to light-gray, fine to medium crystalline;
gray-green clay s:ams at 1,370.5 and 1,371.2 feet; clear to pale-
yellow, coarse crystalline halite patch at 1,373.2 feet————————o
Halite, medium-gray to light-gray, scattered patches of white, coarse
crystalline, clayey; minor moderate-orange-pink polyhalite blebs———--
Halite, pale-yellow-brown to medium-gray, medium to coarse

crystalline; stiingers of moderate-orange-pink clay; unit is

slightly clayey

Halite, moderate-red-orange, to pale-yellow, coarse crystalline;

moderate~orange-red polyhalite stringers
Halite, dark- to medium-gray, very clayey; minor blebs of moderate-—

red-orange polyhalite; gray-green clay seam at 1,379.6 feet~———————-
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1,337.4-1,337.7
1,337.7-1,339.0

1,339.0-1,340.8

1,340.8-1,343.9

1,343.9-1,348.4

1,348.4-1,359.8
1,359.8-1,367.5

1,367.5~1,368.4

1,368.4-1,369.3

1,369.3-1,370.3

1,370.3-1,375.0

1,375.0-1,376.3

1,376.3-1,378.3
1,378.3-1,379.4

1,379.4-1,379.9

)
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Table 6C.--Lithologic log-- ~ontinued)

Description

Depth
(feet)

" Halite, moderate-red-orange, pale-yellow, mincr amounts moderate-

red-brown, medium-coarse crystalline; moderate-red-trown polyhalite

stringers
Halite, medium-dark-gray to pale-yellow-brown, coarse crystalline,

very clayey; black clay stringer at top; brown clay stringers at

1,381.7 and 1,381.9 feet
Halite, moderate-red-brown to moderate-red-orange, medium

crystalline; minor small stringers of moderate-red-orange

polyhalite

Halite, white to moderate-pink, fine crystalline, very clayey; gray-

green clay; gray-green seam at 1,383.3 feet

Halite, clear to red-brown, fine crystallinme, very clayey; dark-brown,

intercrystalline clay; brown clay seam at 1,384.3 f=er and at base

of unit

Halite, moderate-red-orange to clear to light-gray, fine crystalline;

contains numerous stringers of moderate-orange-nink polyhalite

and .lay; brown clay partings at 1,386.0 feet

Halite, pale-red, very coarse crystalline, slightly clayey; brown

clay seam at 1,386.8 feet

Halite, clear to white, coarse crystalline; brown intercrystallime

clay gives brown color to most of unit
Halite, pale-red, clear, pale-yellow-brown, slightly clayey; brown
clay partings at 1,389.1 feet; basal 0.3 foot is clear, pale-red,

coarse crystalline halite

Halite, alternating bands of pale-red, moderate-red-orange, clear to

light-gray; pale-reds are slightly clayey; moderate-red-orange

polyhalite stringers and blebs generally in lower half of unit-------

Halite, pale-red to light-gray, coarse crystalline

Halite, pale-red to moderate red-orange, coarse crystalline; contains

scattered minor blebs and stringers of moderate-red-brown

polyhalite; light-gray, coarse halite at 1,398.2 feet and base of

unit

Halite, moderate-red-orange to pale-red, fine to mediim crystalline;

minor scattered moderate-red-brown polyhalite blebs

Halite, pale-red to pale-yellow-brown, medium to coarse crystalline,

slightly clayey, minor blebs of moderate-red-orange polyhalite—----—-—

Halite, moderate-red-orange to pale-red, ccarse crystalline; minor

blebs and stringers of moderate-red-orange polyhalite
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1,379.9-1,381.2

1,381.2-1,382.2

1,382.2-1,383.0

1,383.0-1,383.7

1,383.7-1,384.7

1,884.7-1,386.1

1,386.1-1,387.1

1,387.1-1,388.8

1,388.8-1,390.3

1,390.3-1,396.3
1,396.3-1,397.5

1,397.5-1,400.2

1,400.2-1,401.1

1,401.1-1,401.5

1,401.5-1,402.4
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Table 6C.——Lithologic log-—(Continued)

Description

Depth
(feet)

Halitz, pale-red to yellow-brown to clear, medium to coarse
crystalline, very clayey; brown clay partings at top, 1,402.6,
1,403.4, and 1,404.1 feet; gray-green clay partings at 1,404.8 feet;

core shattered in lower 0.2 foot
Halita, pale-red-brown to pale-red, coarse crystalline; large ar.cunt

of moderate-red-brown polyhalite in stringers and blebs in upper

half; leached sylvite (?) zones decreasing downward

Halite, pale~yellow-brown, coarse crystalline
Halite, pale-red to moderate-red-orange, coarse crystalline; large
amount. of moderate-red-brown polyhalite; vugs of leached sylvite-—--—
Halite, pale-red to moderate-red-brown to light-gray, coarse
crystalline; contains numerous moderate-red-brown polyhalite blebs;
langbeinite crystals; probable leonite/kainite (leached)---=—=—=—-——~
Halite, moderate-red-brown to light-gray; brown clay; contains

numerous crystals of langbeinite; possible leonite/kainite rims

(leached) or clay
Halite, pale-red to light-gray :zo clear, coarse crystalliney.

s_ightly clayey; some langbeinite; possible leonite/kainite;

contains numerous moderate-red-brown polyhalite blebs-——=mcr—e—mm———-
Halite, moderate~red-brown to moderate-red-orange to pale-red, cocarse

crystalline; contains numerous moderate-~red-brown polyhalite blebs;

very minor langbeinite; gray-green intercrystalline clay------——--—-
Halite, pale-yellow-brown, grading downward to pale-red and

moderate-red-brown, fine to medium crystalline; contains some brown

intercrystalline clay; pale-red-brown polyhalite stringers; brown

clay partings at top
Halite, pale-red to pale-~yellow-brown, coarse crystalline; moderate-

red-brown polyhalite stringers in upper and lower parts; very minor

leached vugs after sylvite
Halite, pale-red to medium-gray to moderate-red-orange, medium to

coarse crystalline; light-brown intergranular clay; clay parting

at 1.419.6 feet; clay increases below parting

Halite, moder:te-red-orange to moderate-red-brown, coarse

crystalline; contains finely disseminated polyhalite-
Halite, clear to pale-red to light-brown, fine crystalline, very

clayey; brown intercrystalline clay; brown clay partings at top,

1,421.6,and 1,422.3 feet
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1,402.4-1,405.0

1,405.0-1,407.1

1,407.1-1,408.1

1,408.1-1,408.8

1,408.8-1,409.4

1,409.4~1,409.3

1,409.8-1,411.0

1,411.0-1,412.3

1,412.3-1,413.4

1,413.4-1,418.3

1,418.3-1,420.1

1,420.1-1,421.1

1,421.,1-1,422.9

)

(



Table 6C.-- .ithologic log—-(Continued)

Description

Depth
(feet)

Halite, pale-rad to light-gray, grading downward to moderate-red-

brown, coarse crystalline; few large moderate-red-brown blebs of

polyhalite; moderate-red-orange stringers of clay
Halite, moderate-red-orange to light-pale-red, coarse crystalline;

contains minor blebs of moderate-red-orange polyhalite——=——=v———=—- _
Halite, pale-red to light-gray to moderate-re -orange, fime to

medium crystall: tringers of moderate-rad-orange clay and

polyhalite
Halite, moderate-red-orange to light-pale-red,medium crystalline;

minor langbeinite; precbable leonite/kainite; moderate-red-brown

polvhalite
Halite, light-gray, clear to pale-red and light-yellow-brown, fine

crystalline (some medium), clayey
Halite, pale-rad to moderate-rad-orange to clear, coarse

crystalline; contains minor blebs of mederate-rad-brown polyhalite;

slightly clayey in center of unit; possible sparse leached sylvite-—-
Halite, gray-orange-pink to light-gray and pale-red, fine to medium

crystalline; contains minor disseminated tlebs of moderate-orange-

pink polyhalite

Halite, moderate-red-orange to pale-red, fine crystalline; contains

minor blebs of moderate-red-brown polyhalite
Halite, pale-red to medium-gray, coarse c-7stall -e; contains minor

moderate-rad-brown polyhalite blebs; minor amounts langbeinite;

possible leonite/kainite

Halite, pale-yellow-brown, minor amount pale~red, coarse crystalline;

contains minor amounts of leached sulfate mineral
Halite, pale-yellow-brown to gray-orange-pink, coarse crystalline———---
Halite, gray-orange~-pink to pale-yellow-brown, coarse crystalline;

pale~yellow-brown polyhalite stringers - polyhalite band 0.2 foot

thick at 1,436.4 feot
Anhydrite, gray-green to yellowish-gray, dense, massive; .gray-green

polyhalite bands

Halite, pale-red to pale-yellow-brown, coarse crystalline;

anhydrite band at base--
Halite, very pale yellow brown to yellow---ay, fine crystélline;
light-; .=y polyhalite bands at 1,446.0, 1,446.6, 1,446.7, 1,448.3

feet, and at base:
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1,422.9-1,425.1

1,425.1-1,426.0

1,426,0-1,426.8

1,425.8~1,427.1

1,427.1-1,427.5

1,427.5-1,428.9

1,428.9-1,429.7

1,429.7-1,430.2

1,430,2-1,431.7

1,431.7-1,433.6

1,433.6-1,436.0

1,436.0-1,437.0

1,437.0-1,444.1

1,6444.1-1,444.4

1,444,4-1,450.6



Table 6C.--Lithologic log--(Continued)

Description » Depth
(feet)

F.lite, pale-yellow~brown to pale-red, medium crystalline; very light

gray polyhalite bands at 1,451.1, 1,451.2, 1,451.4, 1,452.0, and

1,452.5 feet - 1,450.6-1,452.7
Halite, moderate-red-brown, pale-red, fine to medium crystalline;

light-gray polyhalite band at 1,453.2 feet 1,452.7-1,457.5
Anhydrite, medium-gray; zones of moderate~rad-brown laminated poly-

halite; possible loss of 0.5 foot of core 1,457.5-1,460.1
Mudstone; dark-gray to gray-orange-pink halite stringers at 1,460.3

feet 1,460.1-1,461.4
Polyhalite, moderate-red-brown to moderate-ovange-pink; dark-gray clay;

clear to pale-red, coarse crystalline hali 2- 1,461.4-1,462.8
Halite, alternating zones of moderate-red-brown, pale-red-brown,

moderate-red-orange, and pale-yellow-brown, coarse crystalline;

stringers of gray-orange-pink polyhalite scatterad throughout—-—-----— 1,462.8-1,770.4
Hazlite, clear to pale-red, fime to coarse crystalline, very clayey;

brown clay partings in upper 0.2 foot; gray-green clay partings in

lower 0.2 foot 1,470.4-1,470.8
Halite, pale-red-brown to pale~red to moderate-red-orange, fine to

medium crystalline, grading down to coarse crystalline; numerous

small light-gray polyhalite blebs 1,470.8-1,473.7

Halite, pale-yellow-brown, coarse crystalline; small white polyhalite

blebs 1,473.7-1,475.0

Halite, pale-yellow-brown to clear, medium crystalline; numerous blebs

and stringers of langbeinite; sparse moderate-red-brown polyhalite

stringers 1,475.0-1,480.2
Halite, gray-red to moderate-red-brown, medium to coarse crystalline,
clayey; gray-green clay zones at 1,480.4, 1,480.9, and 1,481.0 feet;

clear halite within clay zones is fine crystalline; brown clay

parting at 1,481.4 feet- 1,480.2-1,481.7
Halite, moderate-red-browm to moderate-red-orange, medium to coarse
crystalline; minor stringers of moderate-orange-pink polyhalite—————- 1,481.7-1,482.5

Halite, moderate-red-brown to moderate-red-orange and pale-red, coarse

crystalline, mottled; langbeinite- 1,482.5-1,483.1
Halite, pale-red to pale-red-brown, coarse crystalline; moderate
amounts of moderate-orange-pink polyhalite stringers; langbeinite

crystals 1,483.1-1,483,7
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Table 6C.--Lithologic log--(Continued)

Description

Depth
(feat)

" Halite, moderate-red-orange, moderate-red-brown, minor amount pale-red,

very coarse crystalline; moderate-orange-pink polyhalite stringers in

lower half; moderate amount of langbeinite
Halite, pale-red to moderate-red-orange, medium crystalline, very

clayey; moderate~red-brown and moderate-red-orange polyhalite >slebs

and stringers; pale-light-brown intercrystalline clay—-—-—-—-~~———==--——-

Halite, moderate-red-orange to moderate-rad-brown, medium crystalline;

moderate-orange-pink polyhalite stringers
Halite, moderate-orange-red to pale-red, coarse crystalline; moderate

amount of red-orange polyhalite blebs; moderate amount disseminated

langbeinite(?)

Halite, clear to light-gray, very coarse crystalline; minor gray-green

clay blebs; pink-red polvhalite blebs-
Halite, clear to light-gray to pale-red, very coarse crystalline;

disseminated gray-green clay blebs; moderate-red-orange polyhalite

blebs

Halite, pale-red-brown, coarse crystalline; moderate-red-brown poly-

halite blebs; rims around langbeinite blebs
Halite, clear to medium-gray to pale-red, coarse crystalline; dissemi-
nated moderate-pink-orange polyhalite blebs and stringers; gray-green
intercrysta .line clay; moderate amounts amorphous langbeinite---——---
Halite, moderate-red-brown to gray-orange, coarse crystalline; dissem~

inated small red-orange polyhalite blebs; slight clay zone in center;

moderate amount langbeinite with polyhalite rims

Halite, pale-yellow-orange, medium to coarse crystalline; sparse red-

Halite, moderate-red-orange to moderate-orange-pink; medium amounts
disseminated orange polyhalite and amorphous langbeinite-———————-—-—

Halite, medium to dark-gray, medium to coarse crystalline; sparse

disseminated red-orange polyhalite; gray-green clay
Halite, gray-orange to moderate-pink-orange, coarse crystalline; sparse
moderate-orange-pink polyhalite stringers and blebs; clear to light-

gray, very coarse crystalline, leached leonite/kainite; zone of

halite with langbeinite at 1,509.0-1,509.6 feet
Halite, pale-red to pale-yellow-brown, fine to medium crystalline,

clayey; leached leonite/kainite blebs and stringers; gray-green clay

stringers
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1,483.7-1,487.0

1,490.5-1,491.5

1,491.5-1,492.5

1,492.5~1,495.0

1,495.0-1,499.2

1,499.2-1,501.1

1,501.1-1,501.8

1,501.8-1,502.8

1,502.8-1,510.6

1,510.6-1,512.3



Table 6C.--Lithologic log-~(Continued)

Description

Depth
(feet)

Halite, pale-red to white to medium—gray, medium crystalline; large

amounts disseminated gray-green clay; langbeinite and leonite/

kainite or sylvite
Halite, pale-red-brown to light-blue-gray, coarse crystalline; dissemi-

nated fibrous red-orange polyhalite; disseminated gray-green and

brown clay stringers; one large langbeinite crystal

Halite, pale-red to light-brown-yellcw, coarse crystalline; dissemi-

nated pink-orange polyhalite blebs
Halite, moderate-red-orange to clear, very coarse crystalline; large

amounts of red-orange polyhalite stringers; several 0.l-foot zomes of

clear halite

Halite, clear to light-gray, coarse crvstalline; disseminated gray clay

blebs; gray clay partings at top of unit

Halite, clear to moderate-red-orange, coarse crystalline; disseminated

moderate-red—~orange polyhalite blebs
Halite, clear to light-yellow-brown; disseminated gray-green clay in
upper 0.5 fcot; increasing red-orange polyhalite in lower 1.4 feet-—-

Halite, clear to white, fine to medium crystalline; 20 percent brown

clay; clay partings at top of unit

Halite, clear to light—gray and light-blue-gray, coarse crystalline;

disseminated gray clay blebs and stringers--
Halite, clear to white to mediuvm-gray, coarse crystalline, clayey;

numerous brown clay blebs and stringers; sparse moderate-red-brown

polyhalite blebs~

Halite, clear to pale-red to medium-gray, coarse crystalline; dissem-

inated moderate-red-brown polyhalite blebs
Halite, pale-~red to clear to medium-gray to white, coarse crystalline;
disseminated moderate-red-brown polyhalite blebs in upper and lower
quarters; disseminated brown-gray clay stringers; clay partings at
1,533.8, 1,534.4, 1,534.5, 1,534.7, and 1,535.5 feet

Halite, light-yellow to moderate-pink-orange, coarse crystalline; sparse

disseminated moderate-red-orange polyhalite blebs; heavy pdlyhalite

zone at 1,537.6 feet

Halite, clear white to medium-gray, coarse crystalline; disseminated
brown clay stringers and blebs; sparse red-orange polyhalite in upper
part; brown clay partings at 1,541.9 and 1,542.2 feet-—m————c—m—e—m—ee

Halite, pale-yellow-orange to light-gray, fine crystalline; moderate

amounts of moderate-red-brown polyhalite blebs

1,512.3-1,512.9

1,512.9-1,516.5

1,516.5-1,517.5

1,523.0-1,523.7

1,523.7-1,526.

1)

1,526.2-1,526.7

1,526.7-1,527.5

1,527.5-1,529.4

1,529.4~1,533.6

1,533.6-1,536.1

1,536.1-1,540.3

1,540.3-1,547.0

1,547.0-1,547.7




Table 6C.--Lithologic log——(Continued)

D rinti Depth
escription (feet)
Halite, clear to light-gray, very coarse crystalline; disseminated
intercrystalline gray-greem clay; minor amounts of red-oramge poly-
. 1,547.7-1,548.8

halite blebs
Halite, light-gray to pale-red to white, medium to coarse crystalline;

disseminated brown and green clay blebs; moderate-red-orange poly-—

halite blebs; gray-green partings at 1,549.2 feet; brown clay

partings at 1,549.7, 1,550.1, 1,550.2 feet and base 0f unit--————----— 1,548.8-1,551.0
Halite, pale-red to pale-yellow-brown, fine to medium crystallirne;

common disseminated gray clay blebs; sparse disseminatad moderate-

orange-pink polyhalite blebs; sparse gray-green clav inclusions; brown

clay partings at 1,551.5, 1,552.1, 1,552.8, 1,5533.1, and 1,553.2

feet-

Halite, pale-yellow-brown to light-gray, coarse crystalline; dissem-

inated red-orange polyhalite blebs
Halite, clear to pale-yellcw and pale-yellow-brown, medium to coarse

crystalline; moderate amounts of moderaste-red-orange polyhalite biebs

and stringers-— -
Polyhalite, dark-red-brown, massive, fine-grained; upper 0.3 foor

grades to medium crystalline halite; lower (0.5 foot is grav-green
1,560.4-1,561.8

halitic clay
Halite, clear to pale-yellow, coarse crystalline; upper half contains

disseminated red-orange polyhalite blebs; brown clay partings at
1,561.8-1,582.4

base of unit
Halite, white to medium~gray, pale-yellow-brown, fine to coarse
crystalline; disseminated brown clsy blebs and intercrystalline clay;
sparse moderate-brown polyhalite blebs; brown clay partings at
1,563.1, 1,563.8, 1,564.1, and 1,564.2 feet-
Halite, clear to pale-yellow to light-gray, very coarse crystalline;

minor amounts of red-brown polyhalite blebs, concentrated zoward

1,562.4-1,564.2

1,564.2-1,567.5

middle of umit _

Halite, moderate-brown and moderate-red-brown, fine crystalline,

clayey; brown clay stringers 1,567.5-1,568.3
Halite, clear to medium-brown, fine crystalline, clayey; minor red-
brown polyhalite blebs 1,568.3-1,568.6

Halite, light-gray to pale-yellow-brc:w, fine te . iium crystalline;

few moderate-red-orange polyhalite :lebs 1,568.6-1,569.1
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Table 6C.--Lithologic log-~(Continued)

. Depth
17 - Description (feet)
Halite, light-gray, clear and pale-red, coarse crystalline; inter-
crystalline brown clay - 1,569.1~1,569.8
Halite, light-gray to clear, coarse crystalline; bottom 2 feet drovped
with 40 feet of pipe down hole; core broken 1,569.8-1,573.0 -

Total depth

g
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Basic data from drill hole P-7,
waste Isolation Pilot Plant area, Eddy County, New MexicoD

Page

--Abridged drill-nole histOry--——-emm oo e e - 125

7B.-=Stratigraphic SUMmMary=-=----=mmm oo o oo oo e e e e 127

7C.=-Litho10g7C T0gmmmmmmm s m s o e e e e e 123

7D.--Mineralogical and cﬁémical ANATYSES == mm == m e e e e e 143

7E.--Calculatad mode (mineral content) and potash distribution by mineral---=eceeeeeue- 145
7F.--Gamma-ray and density 1065 of drill hol@-mmm=mmmmmom oo foldout
7G.--Gamma-ray and neutron 10gs of drill hole-==—-—cmmmmmmm e foldout*

125



Table 7A.--Abridged drill-hole history

LOCATION: Sec. 5, T. 23 S., R. 31 E.
156 m (513 ft) frem north line
121 m (396 ft) from west line

ALTITUDE (LAND SURFACE): 1,016 m (3,331.7 ft). Datum for depth measurements in drilling and

logging operations.

LITHOLOGIC LOG PREPARED BY: P, C. Aguilar, R. J. Cheeseman, J. D. Kibler, J. C. Lorenz,
Florian Maldonado, M. ¥. Mitchell, B. R. Orr, L. A. Rives,
and R. P. Snyder, September 7-21, 1976-

DRILLING CONTRACTOR: Pennsylvania Drilling Co.

DRILLING RECORD: Commenced drilling on S.>tember 4, and completed on September 21, 1976, at
480 m (1,574 ft) below land surface-

64 m (210 ft) of ll-cm (4 1/2-in.) casing left in hole between 165 and 226 m
(530- 740 ft) below land surface-

Plugged with cement.
REMARKS: Encountered air pocket at 299 =m (980 ft) bvelow land surface, and lost casing se.

Encountered several air pockets between 299 and 386 m (980-1,264 ft). Lost mud at
376 m (1,234 fr).

Tep of salt in Rustler Formation at 171 m (562 ft) below land surface-
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Table 7B.--Stratigraphic summary

Depth intervall

Rock unit foat meters
Holocene deposits 0-11 0-3
Pleistocene rocks: .
Gatuna Formation 11-45 3-14
Permian rocks:
Dewey Lake :d Beds 45-312 14-95
Rustler ¥ :-:at.on 312-530 95-192
Magenta Dolomite Member 373-398 114-121
Culebra Dolomite Member 496-522 151-159
Salado Formation 630-1,374 192-480
Upper member 630-1,155 192-352
McNutt potash zone 1,155-1,566 352-477
Vaca Triste Sandstone Member?  1,155-1,162 352-354
11th cre zone 1,215-1,220 370-372
Marker bed 117 1,228-1,230 374-375
Marker bed 118 1,252-1,256 382~-383
Marker bed 119 1,277-1,279 389-390
10th ore zone 1,291-1,296 393-395
Marker bed 120 1,307-1,308 398-399
9th ore zone 1,312-1,316 400-401
Mz ‘ker bed 11 1,326-3,32. 404-403
Marker bed 122 1,330-1,351 405-405
8th ore zone 1,335-1,346 407-410
Union anhydrite? 1,358-1,372 414-418
7th ore zone 1,377-1,382 420-421
6th ore zone 1,391-1,393 424-425
5th ore zone 1,398-1,407 426-429
Marker bed 123 1,433-1,441 437-439
Marker bed 124 1,448-1,459 441-445
4th ore zone 1,467-1,484 447-452
3d ore zone 1,492-1,507 455-459
2d ore zone 1,513-1,518 461-463
1st ore zone 1,537-1,547 468-471
Marker bed 126 1,565-1,566 477-477
Maximum depth recorded 1,569 478

Ipepth interval recorded from geophysical logs.

o 20f Adams, 1944.

3Informal unit of Salado Formation.
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Table 7C.--Lithologic log

Description ??2::)

Sand; unconsolidated, red-stained quartz 0.0- 10.0
Sandstone, red; quartz; silt;tone 10.0- 20.0
Sandstone, red; tan, crystalline, limey siltstone; black mineral(?)

specks 20.0- 40.0
Siltstone, red; tan and gray, with green reduction spots, dolomite----- 40.0- 60.
Sandstone, red, very fine grained; green reduction spots on siltstone—-— 2.0~ 70.
Siltstone, red; nudstone; white, with green reduction spots, very fine

grained sandstone 70.0- 80.0
Siltstone, red; white disseminated sandstone; limestone 80.0- 90.0
iltstone, red, with green reduction spots 90.0- 110.0
Siltstone, red, with green reduction spots; tan crystalline limestcne-- 110.¢- 120.0
Siltstone, red, with green reduction spots; red clay 120.0- 130.0
Siltstone, red, with green reduction spots: 50-40 percent red clay—---—-— 130.0- 140.0
Sar.  as above; some tan limestone 140.0- 150.9
Silcstone, .red, with green reduction spots; caliche 150.0~ 180.0
Siltstone, rad, with green reduction spots; 30 percent red clay—--~---—- 180.0- 190.0
Siltston red; red clay; caliche- 190.0- 210.0
Same as apove; less than 1 percent gypsum 210.0- 215.0
Same as abcve; selenite 215.0- 225.0
Same as above; abundant selenite, shaly 225.0- 230.0
Siltstone, red; red clay; less than 2 percent white gypsum===—=—=————-—— 230.0- 240.0
Same as above; selenite 240.0- 245.0
Siltstone, red, with green reduction spots; 1 percent clay and

selenite- 245.0- 250.0
Siltstone, red; red clay; trace of selenite 250.0- 280.0
Same as above; trace of light-gray anhydrite 280.0- 290.0
Same as above; no anhydrite 290.0- 295.0
Siltstone, red; red clay; trace of gypsum (less than 2 percent)——-——-—-- 295.0- 315.0
Siltstone, red, with green raduction spots; 25 percent light-gray

anhydrite with gypsum rinds; selenite--- 315.0- 320.0
Siltstone, red; increasing anhydrite-- 320.0- 350.0
Siltstone, red; red mudstone; light-gray anhydrite 350.0- 355.0
Anhydrite; gypsum,; red siltstone---- 355.0- 360.0
Same as above; decreasing red siltstonme 360.0- 365.0
Same as above; less than 10 percent red siltstone 365.0- 370.0
Anhydrite; gypsum; 20 percent dolomite; red siltstone -370.0- 375.0
Anhydrite; gypsum; increasing dolomite; less than 5 percent red

siltstone 375.0- 380.0
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Table 7C.--Lithologic log--{Continued)

Description Depth
(feet)

Dolomite; red siltstone; qphydrite; selenite 380.0- 390.0
Same as above; red clay; red mudstone 390.0- 405.0
Same as above; decreasing dolomite; anhydrite with gypsum rind; red

siltstone~- 405.0- 410.0
Anhydrite; gypsum; red siltstone; less than 1 percent selenite-----—---- 410.0- 420.0
Anhydrite with gypsum rinds; gypsum; *1 percent red siltstone-———-————— 420.0- 445.0
Anhydrite, light-gray, with gypsum rinds; less than 1 percent red

siltstone 445.0- 450.0
Anhydrite, light-gray; grayish-red to dark-reddish-brown siltstone--——- 430.0- 453.0
Anhydrite, light-gray, with white gypsum rinds; dark-raddish-brown

siltstone; less than 1 percent selenite 455.0- 463.0
Anhydrite, light-gray, with gypsum rinds; sbundant, very light gray

clay; trace of red siltstone 465.0- 470.0
Anhydrite, light-gray; red, silty clay; white gypsum 470.0- 475.0
Same as above; less than 1 percent selenite 475.0- 483.0
Anhydrite, light-gray, with gypsum rind; gypsum; red siltstone; less

than 5 percent dolomite 485.0~ 495.0
Same as above; increasing light- to medium-gray dolomite-———-—--—--=—= 495.0- 500.0
Anhydrite, light-gray; red siltstone; black mudstone; dolomite-——————- 500.0- 5303.0
Dolomite, medium-gray; anhydrite with gypsum rind; selenite; red silt-

stone; gypsum and red silty clay 305.0- 510.0
Dolomite; anhydrite; red siltstone$ gypsum 510.0- 515.0
Dolomite, gray; anhydrite; gypcum; some red siltstone 515.0- 520.0
Dolomite, gray, fine-grained; some gypsum and selenite 520.0- 535.0
Dolomite, gray; white gypsum; some red siltstone 535.0- 540.0
Same as above; with more gypsum- 540.0- 545.0
Same as above; anhydrite with gypsum rinds 545.0- 5350.0
Dolomite, light-gray; anhydrite; gypsum; some selenite and red silt-

stone 550. - 535.0
Anhydrite; dolomite; gypsum— 555.0- 560.0
Anhydrite, gray; dolomite; gypsum; red siltstone with reduction spots-- 560.0- 565.0
Anhydrite and gypsum; grayv~black siltstone; some selenite and

dolomite 565.0- 575.0
Anhydrite; red and gray siltstone 575.0- 580.0
Gypsum, gray-white; anhydrite; gray clay; some red siltstone and

selenite 580.0- 585.0
Anhydrite and gray clay; gypsum and selenite; gray siltstone; black

585.0- 590.0

shale
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Table 7C.--Lithologic log--(Continued)

Description ?22;2)

Clay, gray; winor red siltstone in chips 590.0- 595.0
Same as above; minor anhydrite, gypsum, and gray siltstone-—————————-— 595.0- 635.0
Clay, gray; increasing amouﬁ%s of anhydrite, gypsum, and red and gray

siltstone 635.0- 640.0
Anhydrite; gypsum; minor selenite; gray siltstone and gray clay—--—--——-— 640.0- 645.0
Same as above; some red siltstone 645.0- 630.0
Anhydrite, gray, with gypsum rinds; red siltstone 650.0- 655.0
Same as above; selenite 655.0- 680.0
Same as above; some halite 680.0- 690.0
Same as above; increasing halite 690.0- 695.0
Same as above; 25 percent halite 695.0-  705.0
Halite 60 percent; some anhydrite, gypsum, and selenite; rad siltstone-- 705.0- 710.0
Halize, pink to clear 710.0- 720.0
No sample- 720.9- 725.90
Siltstone, red; gray anhydrite; caliche (contaminant) 725.0- 730.0
Same as above; minor selenite- --- 730.0- 735.0
No sample- 735.0- 740.0
Same as 730.0-735.0-foot interval 740.0- 745.0
Caliche(?)- 745.0- 750.0
Halite, pink; red polyhalite; black shale; caliche 750.0- 755.0
Same as above; no caliche- 755.0- 760.0
Halite, pink; red polyhalite; black shale; red siltstone—~=—==—=———————e 760.0- 765.0
Same as above; caliche 765.0- 775.0
Halite, pink to clear; minor, red polyhalite and black shale-——~——=~—- 775.0- 785.0
Halite, clear 785.0- 800.0
Same as above, with minor red polyhalite and black shale———=—===————-m—o 800.0- 810.0
Halite, clear 810.0- 815.0
Same as above; minor caliche(?) 815.0- 830.0
Halite, gray to clear 830.0- 840.0
Halite, clear 840.0- 850.0
Halite, clear to pink 850.0- 855.0
Same as above; polyhalite and some caliche 855.0- 870.0
Halite, clear 870.0- 885.0
¢ 2 as above; minor, gray anhydrite- 885.0- 890.0
Halite, clear to orange 890.0- 895.0
Halite, clear to pink 895.0- 915.0
Same as above; some orange halite 915.0- 925.0
Same as above; some black shale 925.0- 930.0
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Table 7C.—Lithologic log--{Continued)

Description

Depth
(feet)

Halite, clear: ~

Same as above; some black shale

Halite, clear to pink

Halite, clear; some gypsum

Halite, clear

Halite, pink to orange

Halite, clear

Halite, clear to white, 10 percent; about 20 percent red siltstomne;

about 35 percent each, gypsum and caliche

No sample-

Halite, mostly clear; some small flecks of gypsum; less than 5 percent

red beds

Halite, clear; some small flecks of gypsum; sparse caliche from

upho le
Halite, clear; 10-15 percent white, grainy caliche; equal amounts (10
percent) reddish~gray and olive-gray siltstone, both muddy-----—————-

Halite, as above; caliche about 10 percent as above; 20 percent

siltstone

Halite, clear; some orange caliche (contaminant); few flecks of gypsum;

less than 10 percent bluish-gray shale

Same as above; 3-10 percent red siltstone

Halite, clear; some bluish-griy flecks, some red flecks, tctal less

than 1 percent; some caliche

Halite, light-orange to clear; minor polyhalite

Halite, clear to pale-orange; minor polyhalite

Halite, clear to brown, medium to coarse crystalline, argillaceous;
some polyhalite stringers and blebs at top >f unit; gray partings at
1,178.6 and 1,171.5 feet

Halite, clear to orange-red, medium to fine crystalline; contains

disseminated polyhalite-
Halite, clear to brown. medium to coarse crystalline, argillaceous;

polyhalite dissemin. ed ::roughout; brewn partings at 1,180.6 feet---

Halite, same as 1,170.0-1,173.5~foot inte: :1.

Halite, clear to red-ora:ge, medium to fine crystalline; thin stringers

and blebs of polyhalite throughout; green clay at first 0.2 foot~——— ’

Halite, clear, argillaceous (brown) imparting color to halite; poly-
halite bleb at 1,194.6 feet; partings at 1,192.4, 1,193.1, 1,193.3,
1,193.6, 1,194.3, 1,194.7, 1,194.9, and 1,195.2 feet; gray-green clay

seam at 1,194.6 feet; les. than 2 percent interstitial clay-—-———-
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930.0- 935.0
935.0- 940.0
940.0- 950.0
950.0- 955.0
855.0- 960.0
960.0- 965.0
965.0- 975.0

975.0- 995.0
995.0-1,015.0

1,015.0-1,035.0

1,035.0-1,050.0

1,050.0-1,055.0

1,055.0-1,075.0

1,075.0-1,080.0
1,080.0-1,105.0

1,105.0-1,140.0

1,140.0-1,160.0

1,160.0-1,170.0

1,170.0-1,179.5

1,179.5-1,180.2

1,180.2-1,182.1
1,182.1-1,182.8

1,182.8-1,191.6

1,191.6-1,197.4



Table 7C.--Lithologic log—(Continued)

Description

Depth
feet)

Halite, clear to orange to brown, medium to coarse crystalline; poly-
halite bands and blebs throughout unit; less than 1 percent brown

clay at top of unit; polyﬁﬁlite band (0.1 inch thick) at 1,199.4

feet-
Halite, gray—-green, medium to fine crystalline; #1 percent inter-

stitial clay; parting at 1,199.7 feet; tr:ce of polyhalite-~=———=—"=v
Halite, clear to red-orange, medium to fine crystalline; polyhalite

blebs and stringers and weak dissemination throughout unit; parting

at 1,201.7 feet

Halite, clear, medium to fine crystalline, very argillaceous,; *50 per-

cent gray-green clay; scattered polyhalite blebs
Halite, clear, medium to coarse crystalline; 25-40 percent brown clay;

polvhalite blebs and bands throughout unit; partings at 1,204.3 and

1,205.4-1,205.5 feet; clay seam at 1,206.1 and 1,206.5 feet=-——===——--

Halite, clear, medium to coarse crystalline; some interstitial orange

polyhalite
Halite, clear, medium to coarse crystalline; interstitial polyhalite
blebs and bands; mottled appearance; very thin gray-green clay seams;

partings at 1,211.8, 1,212.8, 1,215.1, and 1,217.4 feet (all gray-

green)-
Halite, clear, fine to medium crystalline; less than 5 percent inter-

stitial clay; clay is gray-green in first 1 foot, grading to brown in

lower part; polyhal :ze blebs disseminated in lower 0.5 foot; partings

at 1,219.9 and 1,220.8 feet-

Halite, clear to light-orange, fine to coarse crystalline; polyhalite

disseminated throughout unit; lower 0.3 foot contains gray—-green

interstitial clay; parting at 1,221.8 feet
Halite, clear; abundant (40 percent) brown clay; clay seam at 1,222.0

feet; polyhalite blebs throughout unit; partings at 1,222.6 and

1,222.¢ feet

Halite, clear, medium to coarse crystalline; polyhalite blebs and bands
throughout unit; mottled appearance; clay .artings at 1,224.4,

1,226.9, and 1,227.6 feet; less than 1 percent brown interstitial

clay
Halite, clear, grading to orange-red at bottom, fine to coarse crystal-

line; polyhalite bands and blebs throughout unit, increasing toward

bottom; green clay partings at 1,228.3 feet
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1,197.4-1,199.7

1,199.7-1,200.2

1,200.2-1,201.7

1,201.7-1,203.~

1,203.4-1,207.1

1,207.1-1,21C.0

1,210.0-1,218.6

1,218.6-1,220.8

1,220.8-1,222.0

1,222.0-1,223.3

1,223.3-1,227.6

1,227.6-1,232.0

Q)
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Table 7C.--Lithologic log--(Continued)

Description

Depth
(feet)

" Polyhalite, red-orange; gfay clay banding; halite in uypper 0.5 foot--—

Clay, gray-green
Halite, clear, fine to coarse crystalline; polyhalite blebs and bands
in lower two-thirds, increasing in density toward bottom; high con-
centration of polyhalite bands and blebs between 1,237.9 and 1,238.2
feet; zone of increased interstitial gray-green clay with polyhalite
blebs and bands from 1,240.0 to 1,240.5 feet; zone of increased
1

interstitial clay {(more than zone above) from 1,243.1 to 1,243.3

feet; partings at 1,240.0, 1,240.2, 1,240.5, 1,241.2, 1,241.4%,

1,243.2, and 1,243.5 feet
Halite, clear, fine to medium crystalline, mottled appearance; 25-40
percent interstitial clay; clay is gray-green grading to

brown; few disseminated polyhalite blebs; partings at 1,243.7,

1,244.3, 1,245.2, and 1,245.8 feet
Halite, .clear, coarse crystalline; few polyhalite blebs and bands

scattered throughout unit, increasing in density in lower 0.5 foot-—-
Halite, clear, medium to coarse crystalline; polyhalite blebs tihrough-

out unit; less than 1 percent gray-green interstitial .lay; = -:tled

appea -ance; parting at 1,252.6 feet

Halite, clear to light-red-orange, fine to coarse crystalline; poly-

halite blebs disseminated throughout unit

Polyhalite, light—pink—oraﬁge, massive; halite bands and blebs through-

out unit; gray anhydrite in lower 0.2 foot:

Halite, clear, medium crystalline

Halite, orange, fine to medium crystalline, interbedded with orange

polyhalite

Halite, clear to light-orange, medium crystalline; polyhalite dissem-

inated throughout unit

Polyhalite, pinkish-orange, massive; some gray banding---- --—-=~———~-

Halite, pale-yellow-brown, medium to coarse crystalline
Halite, clear to light-gray, medium crystalline; contains disseminated

gray-green clay; gray-green stringers with gypsum parting at 1,264.5

feet
Halite, pale-light-brown grading to moderate-red-orange, coarse crys-
talline; orange-red polyhalite blebs increase toward base-————=——————

Halite, clear to medium—gray, coarse crystalline, clayey; gray-green

clay partings at 1,266.5 feet——-—
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1,232.0-1,233.5
1,233.5-1,234.0

(%]
I~

3.5

1,234.0-1,

1,243.5-1,247.2

1,247.2-1,250.5

1,250.5-1,252.8

1,252.8-1,256.1

1,256.1-1,259.6
1,259.6-1,261.4

1,261.4-1,262.3

1,262.3-1,263.0

1,263.0-1,263.6

1,263.6-1,264.3

1,264.3-1,264.8

1,264.8-1,266.3

1,266.3-1,266.7
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Table 7C.--Lithologic log--(Continued)

Description

Depth
(feet)

Halite, moderate-red-orange, fine to medium crystalline; contains

disseminated minor amounts of polyhalite-

Halite, moderate-pink-orange, very coarse crystalline; contains

disseminated red-orange polyhalite blebs-
Halite, clear to light-gray to medium-gray, medium to coarse crystal-

line, clayey; contains disseminated gray-green clay; blebs and

stringers at 1,267.3 feet and at base
Halite, clear to light-gray t- pale-yellow-brown, coarse crystalline,
especially in clay-free bands; brown-red clay bands and stringers at

1,268.5, 1,269.1, 1,269.4, 1,269.8, and 1,270.9 feet; sparse dissem-

inated orange-red polyhalite-—
Halite, clear to moderate~pink-orange to light-yellow-~brown, very

coarse crystalline; contains disseminated moderate-pink-orange poly-

halite blebs and sparse gray-green clay

Halite, clear to moderate-red-brown, coarse crystalline; contains

numerous pink-orange and red-brown polyhalite blebs
Halite, pa'e-yellow-brown to moderate-pink-orange, coarse crystalline;

contains disseminated moderate-pink-orange polyhalite blebs, most

numerous in upper half-
Halite, moderate-pink-orange and (sparse) pale-yellow-brown, medium
crystalline with several coarse crystalline clear halite bands;
common moderate-pink-orange polyhalite blebs and bands at 1,277.7,
1,278.0, 1,279.0, 1,279.3, and 1,280.1 feet

Polyhalite, moderate-red-brown, fine crystalline, dense; gradational

with halite in upper 0.6 foot; gradat ocnal with gray-green clay in

lower 0.6 foot; gray-green clay partings at base
Halite, white to medium—gray and pale—yellOijrown, fine to medium

crystalline, clayey; disseminated brown intercrystalline clay; sparse

disseminated red-orange polyhalite; coarse yellow-brown h: ite bands

at 1,284.1 and 1,285.7 feet

Halite, moderate-pink-orange to pale-yellow~brown to clear, medium to
coarse crystalline; disseminated red-orange polyhalite blebs and

stringers; several coarse crystalline, clear halite bands; sparse,

leached leonite/kainite and amorphous langbeinite
Halite, medium— to dark-gray to white, medium crystalline, clayey;

disseminated red-orange polyhalite blebs; disseminated gray~green

clay stringers; clay parting at top of unit

1,266.7-1,266.9

1,266.9-1,267.2

1,267.2-1,268.0

1,268.0-1,271.3

1,271.8-1,273.3

1,273.3-1,272.9

1,273.9-1,276.1

1,276.1-1,280.9

1,280.9-1,283.1

1,283.1-1,286.4

1,286.4-1,293.2

1,293.2-1,294.2
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Table 7C.--Lithologic lcg--(Continued)

Description

Depth
(feet)

Halite, moderate-red-orange to moderate-pink-orange, fine to medium

crystalline; disseminated red-orange polyhalite blebs; leached

sulfates (sylvite)

Clay, gray-green; fine hélite crystals
Clay, red-brown; bands and blebs of clear crystalline halite; clay de-

creases downward
Halite, clear to medium-gray to pale-yellow-brown, coarse crystalline;

brown iIntercrystalline clay; sparse disseminated polyhalite in lower

1.5 feet, grades to unit below

Halite, moderate-pink-crange to pale~yel_ ow-brown, coarse crystalline;

disseminated pale-orange~pink polyhalite blebs
Halite, moderate-red-orange to moderate-pink-orange, medium crystal-

line; disseminated pink-orange polyhalite stringers and blebs; poly-

halite bands at 1,306.5, 1,308.1, 1,308.4, and 1,308.5 feet————————==

Polyhalite, moderate-red-brown, fine crystalline, dense, massive; gray-

green clay at base

Halite, clear t pale-gray, coarse crystalline; minor disseminated

gray-green cl.. -
Halite, moderate-~red-orange to moderate-pink-orange, medium to coarse

crystalline; several thin bands of coarse crystalline clear halite;

disseminated moderate-orange-pink polyhalite blebs
Halite, medium—-gray to white to pale-yellow-brown, coarse crystalline;

disseminated gray-green polyhalite blebs; clear, coarse crystalline

halite and brown clay at base

Halite, mediumgray to white to light-gray, medium to coarse crystal-
line, clayey; disseminated red-brown clay stringers and blebs; inter-
crystalline red-brown clay; clay strimgers at 1,314.7, 1,315.5,
1,316.2, 1,317.3, and 1,317.9 feet X

Halite, pale-red to moderate-red-brown to moderate-pink-orange, coarse

crystalline; disseminated red-orange polyhalite blebs and sparse

stringers; mottled with clear halite
Polyhalite, moderate-red~brown to moderate-orange-red with light-gray

in bottom half, massive, clear; coarse crystalline halite blebs at

1,324.2 feet; lower half ccntains hallte stringers

Halite, pale-red to light-gray to moderate-red-brown, fine to medium

crystalline; intercrystalline gray-green clay
Halite, moderate-red-brown, pale-red grading down to moderate-orange-
red and pale-yellow-brown, medium to coarse crystalline; contains

numerouys moderata-red-brown polyhalite blebs in upper half-—--—-—=—-
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1,294.2-1,295.5
1,295.5-1,296.2

1,296.2-1,298.8

1,298.8-1,302.2

1,302.2-1,304.9

1,304.9-1,209.2

1,309.2-1,309.7

1,309.7-1,310.0

1,310.0-1,313.6

1,313.6-1,314.2

1,314.2-1,319.6

1,319.6-1,324.0

1,324.0-1,325.8

1,325.8-1,326.1

1,326.1-1,328.8



Table 7C.--Lithologic log--(Continued) / 'b

Description Depth
(feet)
Halite, pale-vellow, brown, pale-red, minor amounts moderate~red-
orange, coarse crystalline-- 1,328.8-1,329.7
Halite, moderate-red-brown, ;ale-red, moderate-red-pink (colors in
bands), ccarse crystalline; thin, pale-red polyhalite bands through-
out unit 1,329.7-1,332.0
P-lyhalite, moderate~red-brown to medium-gray, dense; contains fine-
irained, pale-red to moderate-red~brown halite near top of unit------ 1,332.0-1,332.8
iite, moderate-pink-orange and pale-red, coarse crystalline; contains
‘ minor amounts of brown clay 1,332.8-1,333.1
- Halite, clear to pale-red to moderate-red-brown, fine to coarse crys-
‘ talline; contains minor moderate~red-brown polyhalite blebs;
! moderate~red-brown clay stringers and intercrystalline clay--——----—- 1,333.1-1,334.3

Halite, pale-red to clear and light-gray, fine crvstalline, vervy
clayey; brown clay partings at 1,334.4, 1,334.9, and 1,335.3 feet-——- 1,334.3-1,335.6

Halite, pale-red to moderate-red~brown, coarse crystalline; brown

intercrystalline clay 1,335.6-1,336.6
Halite, pale-red, pale-yellow-brown, clear, medium to coarse
crystalline 1,336.6-1,338.6

Halite, pale-red to light-gray, coarse crystalline; intercrystalline

brown clay; brown clay blébs and stringers; 0.3-foot layer of clear,

very coarse crystalline halite at 1,340.5 feet; brown partings at

1,339.2, 1,340.4, 1,340.9, 1,351.4, and 1,342.7 feet 1,338.6-1,343.1
Halite, pale~red to moderate~red-brown, fine to coarse crystalline;

contains moderate amounts of pale-yellow-brown polyhalite and clay--- 1,343.1-1,343.5
Halite, pale-yellow-brown, coarse crystalline 1,343.6-1,344.1

Halite, moderate-red-brown, moderate-pink-orange and pale-red, coarse

‘ ) . crystalline; contains moderate amounts of red-browm polyhalite blebs

and stringers; grades into unit below 1,344.1-1,345.2
Halite, pale-yellow-brown, moderate-orange-pink, coarse crystalline;

contains very sparse moderate-red-brown polyhalite blebsw—~-==——————m- 1,345.2-1,346.7
Halite, moderate-orange-pink to pale-yellow~brown, to clear, medium to

coarse crystalline; lower 0.1 foot contains some red-brown polyhalite

blebs—-— 1,346.7-1,347.6

Halite, pale~red to light-gray, fine crystalline, very clayey; contains
large amount of intercrystalline gray-green clay, also clay in

stringers - 1,347.6-1,349.2




Table 7C.--Lithologic log~-{Comtinued)

Description

Depth
(faet)

" Halite, pale-red :to clear, fine crystalline in upper part, grading to

coarse in center, grading back to fine at base, clayey; contains
large amounts of brown intercrystalline clay and clay blebs; brown

clay partings at top, 1,350.1, 1,351.6, 1,352.2, 1,352.7, and

1,353.2 feet
Halite, pale-red to clear, coarse crystalline, grading downward to fine

crystalline; contains gray-green intercrystalline clay and clay in

stringers
Halite, pale-red to moderate-~red-brown to pale-~vellow-brown to clear,
medium crystalline; moderate-red-brown polyhalite stringers at top

and bottom; gray-green clay stringers throughout; parting at 1,356.8

feet
Halite, pal :-red to light-gray, fine crvstalline at tcp, grading to

coarse crystalline in bottom two-thirds; contains minor rad-brown

polyhalite blebs; gray—-green clay in stringers and intercrvstalline--
Halite, pale-red to clear to moderate-rad-brown, coarse crystalline;

moderate-red-brown string =s and blebs of polyhalite; lower 0.3 foot

has stringers of anhydrita
Anhydrite, medium-gray, laminated; stringer of fime crystalline halite
and polyhalite at 1,360.8 feet; 0.l-foot band of moderate-yellow-

brown, coarse crystalline halite at 1,361.1 feet; mottled polyhalite

and anhydrite zone

Clay, light-gray, halitic
Halite, medium-gray, pale-red, coarse crystalline; silty clay-----—-—- —

Halite, moderate-red-brown, pale-red, very coarse crystalline; contains

numerous stringers of light-gray anhydrite
Halite, pale-red to clear, coarse crystalline; gray clay stringer at
1,380.5 feet

Halite, pale-yellow-brown and pale-~red, coarse crystalline————-=———=e~——

Halite, moderate-red-brown, very coarse crystalline; polyhalite-—-——--
Uzl :e, fine to coarse crystalline, very clayey; gray-green inter-
gosznular clay; clay stringers at 1,382.7 and 1,383.2 feet—————~—-——
Halite, moderate-red-brown and clear, coarse crystalline; polyhalite———
Halite, moderate-red-brown and moderate-red-orange and pale-red, medium

to coarse crystalline; contains large amount of intergranular brown

clay; gray-green clay seam at top of unit

Clay, fine to medium crystalline, halitic; gray clay seam at top of

unit and at 1,387.2 feet

1,349.2-1,354.6

1,354.6-1,355.4

w

1,355.4-1,357.

1,357.5-1,353.8

1,358.8-1,360.6

1,360.6-1,374.9
1,374.9-1,376.1
1,376.1-1,378.0
1,378.0-1,380.4
1,380.4-1,381.2
1,381.2-1,381.8
1,381.8-1,382.4
1,382.4-1,383.5
1,383.5-1,384.6

1,384.6-1,386.3

1,386.3-1,387.3



Table 7C.--Lithologic log--{(Continued)

Description

Depth
(feet)

Halite, pale-red and moderate-red-brown, coarse crystalline; contains

blebs and stringers of wmoderate-red-~orange and moderate-red-brown

polyhalite
Clay, fine to coarse crystalline, halitic; brown clay seam at
1,388.6 feet

Halite, pale-red, light-gray, fine to medium crystalline; contains

minor amount of brown intergranular clay-

Halite, pale-red, light—gray, fine crystalline; contains intergranular

gray-green to brown clay

Halite, pale-red to moderate-red-brown, medium to coarse crystalline,

polyhalitic

Halite, pale-red, fine to medium crystalline; contains small amount

red-brown clay ——
Halite, pale-red and moderate-red-brown and clear, fine crystalline;
contains small amount of gray-green intergranular clay---——--—-—-—-—-

Halite, pale-yellow-brown, moderate-rad-brown, coarse crystalline;

contains moderate-red-brown polyhalite blebs -—
Halite, pale-red, coarse crystalline; contains moderate-orange poly-

halite blebs

Halite, gray-orange and pale~red, fine crystalline; contains tiny

stringers of red clay
Halite,pale-red, coarse crystalline; contains a few vugs~——-—-———=—-—-

Halite, pale-red and pale~yellow-brown, coarse crystalline; contains a

few stringers of pale-yellow-brown polyhalite

Halite, pale-red, coarse crystalline; contains a few moderate-yellow-

brown polyhalite blebs

Halite, pale-yellow-brown and clear, coarse crystalline; contains minor

scattered stringers of red polyhalite
Halite, pale-red and light-gray, fine to medium crystalline; contains

minor moderate-yellow~orange polyhalite blebs and minor amounts of

light-brown clay

Halite, pale-red and clear, medium to coarse crystalline; minor leach-

ing in lower tenth of interval

Halite, pale-red, white, mo =2rate-red~brown, fine to coarse crystal-

line; contains moderate-rad-brown polyhalite blebs
Halite, moderate-red-orange, clear, pale-~red, fine to coarse crystal-

line; contains brown intergranular clay; green-gray seam at top of

unit

138

1,387.3-1,388.3

1,388.3-1,389.7

1,389.7-1,3%20.3

1,390.2-1,390.7

1,390.7-1,392.0

1,394.8-2,395.5

1,395.5-1,395.8
1,395.8-1,396.9

1,396.9-1,397.8

1,397.8-1,399.1

1,399.1-1,401.6

1,401.6-1,402.2

1,402.2-1,402.6

1,402.6-~1,403.0

1,403.0-1,403.9

0O
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Table 7C.--Lithologic log--(Continued)

Description

Depth
(feet)

Halite, pale-red, white, fine to coarse crystalline; contains minor

amount of red-orange polyhalite stringers
Halite, pale-raed, white and light-gray, fine to coarse crystalline;

contains minor amount of moderate-red-orange blzbs and stringers of

polyhalite -
Halite, moderate-red-orange, white, fine to medium crystalline; con-

tains moderate amount of moderate-red-orange polyhalite stringers-——-—
Halite, pale-rad to light-gray, pale-yellow=brown, fine crystalline;

contains moderate amount of light-brown clay, also moderate-yallow-

orange clay
Halite, pale-red, moderate-red-orange, fine crystalline; gray-green

seam at top of unit; contains moderate amount of moderate-red-orange

clay; light-brown clay seam at 1,412.6 feet

Halite, pale-red, coarse crystzlline
Halite, moderate-red~orang , © derate-red-brown, medium crystalline~---
Halite, pale~red and white, fine to medium crystalline; contains moder-

ate amount of moderate~red-orange clay stringers; minor moderate-rzd

polyhalite band at 1,415.4 feet
Halite, pale-red and white, fine to medium crystalline; contains minor

amount of moderate-red-orange clay blebs and moderate~red-brown poly-

halite stringers
Halite, pale-red and light-gray, fine to medium crystalline; contaians

moderate amounts of moderate-red-orange clay blebs; moderate amounts

of red-orange polyhalite at base of umit
Halite, pale-yeilow-brown and light-gray, fine to medium crystalline;

contains gray-green intergranular clay and moderz: :- .- .ge-pink clay

stringers
Halite, moderate-red-brown and pale-red, fine crystalline; contains

stringer of moderate-orange-pink clay; brown clay seam at base of

unit
Halite, pale-red and white, pale~yellow-brown, fine to coarse crystal-
line; brown clay seam at 1,421.7 feet; upper half of unit is gray-

green intergranular clay, lower half contains moderate amounts of

light=brown clay
Halite, moderate-red-orange and pale-red, medium crystalline; finely
disseminated moderate~red polyhalite in upper part of unit--~-——-——-
Halite, pale-red to moderate-red-crange to light-gray, medium to coarse

crystalline; contains intergranular brown clay; moderate-red-orange

diagonal polyhalite stringer at base of unit

139

1,403.9-1,405.0

1,405.0-1,405.6

1,405.6-1,408.9

1,411.1-1,413.4
1,413.4-1,413.8
1,413.8-1,414.2

1,414.2-1,418.4

1,418.4-1,419.2

1,419.2-1,420.2

1,420.2-1,420.7

1,420.7-1,421.0

1,421.0~1,424.0

1,424.0-1,425.0

1,425.0-1,427.9



Table 7C.--Lithologic log--(Continued)

Description

Depth
(feet)

Halite, moderate-red-orange and pale-red, very fine crystalline ————=—=-
Halite, pale-yellow-brown grading to pale-red, very fine medium

crystalline; contains minor amount of green-gray intergranular clay

and mediumpale-yellow blebs of polyhalite:
Halite, pale-yellow-brown, pale-red, fine to medium crystalline-———----

Polyhalite and anhydrite, gray-red and light-gray and pale-yellow-

brown; polynalite and halite banding common ———
Halite, pale-yellow-brown, fine to medium crystalline—-—-—=—=-————m—c——

Anhydrite and halite; anhydrite is very light gray, halite is pale

yellow brown —

Halite, clear, medium crystalline; white polyhalite disseminated

throughout, with one band at 1,447.8 feet
Halite, clear to orange, orange intensity increases with depth, medium

crvstalline; thin polyhalite bands at 1,430.1, 1,450.3, 1,450.7,

1,451.0, 1,451.4, and 1,451.9 feet; polyhalite disseminated through-

out; some medium crystals of polyhalite--

Polyhalite, dark-orange, mottled appearance with some gray throughout;

halite at lower 0.2 foot-

Anhydrite, medium-gray, dense; some disking; halite crystals scattered

throughout ——

Mudstone, medium-gray, soft; 0.05-foot thick halite band at 1,460.5

feet
Polyhalite, light-orange to brown; upper half of zone transitional from
mudstone to polyhalite, lower part contains very little mudstone---——-—

Polyhalite, orange, and halite, clear, medium crystalline, #50 percent

each

Polyhalite, dark-orange

Clay, blue—-gray; some polyhalite

Halite, clear to light-orange, medium crystalline; polyhalite blebs

scattered throughout

Halite, clear, medium crystalline; partir ;s at 1,463.7 and 1,464.1

feet —-—
Halite, gradational between clear and orange, medium crystalline; con-
tains minor disseminated polyhalite, some thin banding-----———-=—--—-

Halite, clear, medium crystalline; contains minor polyhalite; blue-gray

clay scattered throughout-
Halite, clear, medium to coarse crystalline; brown clay parting at top

and bottom (1,472.1 and 1,472.4 feet); contains minor brown clay,

mottled appearance--

140

1,427.9-1,428.6

1,428.6-1,429.8

1,429.8-1,436.13

1,436.3-1,445.4
1,444.4-1,445.3

1,445.3-1,446.0

1,446.0-1,5449.0

1,449.0-1,452.4

1,452.4-1,453.6

1,453.6-1,459.7

1,459.7-1,461.1

1,461.1-1,462.1

1,462.1-1,462.7

1,462.7-1,462.8

1,462.8-1,462.9

1,462.9-1,463.5

1,463.5-1,464.1

1,464.1-1,471.0

1,471.0-1,672.1

1,472.1-1,472.4

\wmﬁﬂ/
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Table 7C.--Lithologic log--(Continued)

Description

Depth
(feet)

" Halite, clear to light-orange, fine to coarse crystalliine, mottled

appearance; contains thin, disseminated, brown and blue-gray clay---——

Halite, clear, medium to coarse crystalline; minor blue-green clay at

top 0.4 foot of interval; parting at 1,473.6 feet

Halite, grades from orange in top 1.5 feet to clear, medium to coarse

crystalline

Langheinite, massive; scme leonite/kainite
Halite, medium crystalline; polyhalite scattered throughout; minor

amounts of sulfates; minor blue-grav interstitial clay; clay parting

at 1,484.5 feet

Halite, clear, medium crystalline; interspersed reddish~brown clay beds

throughout; contains minor scatteraed polyhalite-
Halite, clear to very light orange, medium crystalline; contains
scattered small polyhalite blebs: minor sulfates at bottom of zone--——

Polyhalire, dark-orange; some al:-2; sbundant large crystals of

langbeinite; some leonite/kainite replacement
Halite, clear, fine crystalline; abundant polvhalite; interspersed

blue-gray clay; leonite/kainite remmants in upper part; partings at

1,493.9, 1,494.0, 1,494.1, 1,4%4.2, and 1,494.5 feet
Halite, clear to ver light orange, fine to coarse crystalline; con-

tains minor scattered polyhalite blebs and thin stringers; very minor

blue-gray clay; partings at 1,496.4 fest--
Halite, clear to very light orznge, medium to coarse crystalline; very
minor disseminated polyhalits. interspersed blue-gray clay, more than

in interval above; very minor sulfates in middle part; clay parting

at 1,499.5 feet

Halite, clear; minor amounts of orange polyhalite; fairly abundant

interspersed sylvite

Halite, clear to light-orange, medium crystalline; abundant dark-orange

polyhalite and minor sylvite scattered throughout
Halite, clear, medium crystalline; disseminated polyhalite and some

polyhalite bands throughout; minor, blue-gray clay disseminated

throughout; parting at 1,506.1 feet
Halite, clear to light-~orange, coarse crystalline; thin polyhalite

bands at 1,508.4, 1,508.9, 1,509.1, and 1,509.6 feet; blue-gray

parting at 1,509.7 feet

Halite, clear, medium crystalline; interspersed blue-gray clay; some

disseminated polyhalite; minor sulfates
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1,472.4-1,473.6

1,474.46~1,483.8
1,483.6-1,484.2

1,493.7-1,494.5
1,494.5-1,496.4
1,496.4-1,500.1

1,500.1-1,502.7

1,502.7-1,503.7
1,503.7-1,508.0

1,508.0-1,509.7

1,509.7-1,510.8



Table 7C.--Lithologic log--(Continued)

Depth

Description (feet)

Halite, clear to very light orange, fine to medium crystalline; con-
tains vervy minor, orange polyhalite blebs and thin stringers-——————-= 1,510.8-1,516.0

Halite, clear to very light brown grading to blue-gray at base cving to

interstitial clay; contains minor amounts of white to light-orange

polyhalite blebs; minor sylvite throughoutr unit 1,516.0-1,517.5

Halite, clear, fine crystalline; very minor, white polyhalite, slight

gray tint at top and base 1,517.5-1,520.0 N
Halite, clear, fine to medium crystalline; some white polyhalite; 0.3-

foot thick bed of langbeinite, which exhibits leonite/kainite re-

placement near top of zone; blue-gray parting at 1,520.4 and

1,520.9 feet 1,520.0-1,521.0

[{alite, light-red-orange, medium to coarse crystalline, polyhalitic;

red-brown polyhalite disseminated interstitially 1,521.0-1,321.7
Halite, light-blue-gray, medium to cocarse crystalline, clayey, poly-

halitic; gray cl. - blebs throughout; gray clay partings at 1,521.8

and 1,522.4 feet; brown clay parting at 1,522.0 feet 1,521.7-1,522.8

Halite, light-brown, medium crystalline, mottled, clayey; minor poly-
halite; miror potassium mineralization; brown clay partings at

1,522.8, 1,523.2, and 1,523.5 feet 1,522.8-1,524.1

Halite, light-reddish-brown, medium to coarse crystalline, polyhalitic;

contains minor soluble potassium minerals; polyhalite decreases with

depth 1,524.1-1,525.1
Halite, light-grayish-orange-pini.. coarse crystalline; very minor

polyhalite~—-— —— 1,525.1-1,527.1

Halite, light-orange-pink to bluish~-gray to grayish-orange-pink, medium

to coarse crystalline, polyhalitic; red-brown polyhalite in bands and

stringers; minerals (sodium sulfates?) in lower third 1,527.1-1,534.8

Halite, light-gray-brown, fine tc medium crystalline, mottled, clayey;

minor polyhalite; brown clay partings 1,534.8-1,537.3

Halite, brownish—gray mottled to beige, fine to coarse crystalline;

minor polyhalite, disseminated interstitially--- 1,537.3-1,542.1
Halite, pale-red, medium-gray, white, fine to medium crystalline; con-

I tains moderate amount of intergranular brown clay; brown clay parting
at top of unit 1,542.1-1,543.8

Halite, pale-yellow-brown, clear, coarse crystalline; minor reddish-

brown polvhalite stringers near base lf543.8—l,545.6

142



Table 7C.--Lithologic log--(Continued)

Description

Depth
(feet)

Yalite, pale-yellow-brown, pale-red, coarse crystalline; contains

numerous reddish-brown polyhalite blebs and stringers

Halite, pale-yellow-brown, clear, coarse crystalline
Halite, pale-red, medium-gray, fine to coarse crystalline; contains

moderate amount of brown intercrystalline clay; parting at 1,550.7

feet

Halite, moderate-reddish-orange, clear, coarse crystalline; contains

minor blebs of reddish-brown polyhalite
Halite, pale-red, clear, fine to coarse crystalline; contains moderate
amount of greenish-gray intercrystalline clay; partimgs at 1,558.1 and
1,558.7 feet (green) and at 1,559.5 feet (brown); lcwer 0.8 foot con-

tains brown intercrystalline clay; moderate-reddish-brown clay at

1,557.0-1,557.8 feet

Halite, pale-red, coarse crystalline; cocatains moderatz amount of

reddish-brown intercrystalline clay

Halite, pale-yellow-brown, pale-red, clear, very coarse crystalline;

brown clay seams at top at 1,561.0 feet
Halite, pale-red, light-gray, coarse crystalline; contains numerous
blebs and stringers of moderate-reddish~brown polyhalite; gray clay

seam at 1,562.3 feet, small amount of intergranular gray-green

clay

Halite, pale-yellow-brown, clear, coarse crystalline; minor, pale-

reddish-brown polyhalite blebs
Halite, pale-yellow-brown, pale-red, clear, coarse crystalline; con-

tains moderate amounts of reddish-brown polyhalite stringers—-——-—--
Halite, pale-red, pale-yellow-brown, clear, medium to coarse crystal-

line; contains minor amount of moderate~reddish-brown polyhalite;

moderate amount of pale-reddish-orange clay stringers
Halite, moderate-reddish-orange, moderate-reddish~brown, very fine

crystalline; contains moderate amount of reddish-brown polyhalite~-——
Polyhalite, moderate-reddish-brcwn, dense; slightly clayey at base--——-

Clay, greenish-gray; contains blebs of moderate-reddish-brown

polyhalite
Halite, pale-red, moderata-reddish-orange, fine to medium crystalline—-—

Polyhalite, moderate-reddish-brown; gray-green clay surrounds poly-

halite blebs; halitic stringer at 1,571.1 feet
Halite, pale-red, clear, coarse crystalline grading downward to fine

crystalline; contains great amount of moderate-reddish-brown poly-

halite stringers and blebs
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1,545.6~-1,548.2

1,548.2-1,549.6

1,549.6-1,550.38

1,550.8-1,551.3

1,560.4-1,561.3

1,561.3-1,562.5

1,562.5-1,563.8

1,563.8-1,564.6

1,564.6-1,568.5

1,568.5-1,:38.7
1,568.7-1,569.4

1,569.4~1,569.9
1,569.9-1,570.2

1,570.2-1,571.3

1,571.3-1,572.4



Table 7C.--Lithologic log--(Continued)

| o Depth
g Description (feet)

Halite, pale-red, clear, medium crystalline; contains minor amount of

moderate~reddish-brown polyhalite stringers and minor amount of

1,572.4-1,575.0
Total depth

brown clay
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TABLES BA-3G

Basic data from drill hole P-8,
Waste Isolation Pilot Plant area, Eddy County, New Mexico

.--Abridged drill-hole hiStory--=--ccmcmeom oo e e e e
.==Stratigraphic SUMMary===-=--==--ms e oo oo oo oo oo
.~=LithoTogic 10g-m-mmmfom e et e e
.--Mineralogical and chemical analyses-------—memmmm oo et
.--Calculated mode {mineral content) and potash distribution by mineral----=--=c-=--
.--Gamma-ray and density 1ogs of drill hole=----~==cmmmmmmmmm e

.--Gamma-ray and neutron Togs of drill hole~-----cemmmmm e
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Table 8A.--Abridged drill-hole history

LOCATION: Sec. 4, T. 23 5., R. 31 E.
196 m (642 ft) from north line
29 m (96 £t) from west line

ALTITUDE (LAND SURFACE): 1,017 m (3,336.4 ft). Datum for depth :z=zasurements for drilling and
logging operations.

LITHOLOGIC LOG PREPARED BY: R.-J. Cheeseman, J. C. Lorenz, J. W. Mercer, and L. A. Rives,
September 9-15, 1976.

DRILLING CONTRACTOR: Boyles Bros. Drilling Co.

DRILLING RECORD: Commenced drilling on September 8, and completed on September 13, 1976, at
506 m (1,660 ft) below land surface.

Drilled with air mist to 150 m (493 ft) below land surface. No water
reported by driller.

Recovered all casing, and plugged with cement.

RENARKS: Top of salt in Rustler Formation at 185 m (675 ft) below land surface.
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Table 8B.--~Stratigraphic summary

Depth intervall

Rock unit feet merers
Holocene deposits ) 0-9 0-3
Pleistocene rocks:
Gatuna Formation 9-39 3-12
Permian rocks:
Dewey Lake Red Beds 39-391 12-119
Rustler Formation 391-715 119-213
Magenta Dolomite Member 450-474 137-144
Culebra Dolomite Member 363-585 172-178
Salado Formation 715-1,660 218-306
Upper member 715-1,237 218-377
McNutt potash zone 1,237-1,652 377-504
Vaca Triste Sandstone Member?  1,237-1,245 377-379
llth ore zone 1,297-1,301 395-397
Marker bed 117 1,308-1,310 399-399
Marker bed 118 1,333-1,337 406~408
Marker bed 119 1,360-1,362 414415
10th ore zone 1,373-1,380 418-421
Marker bed 120 1,289-1,390 423-424
9th ore zone 1,395-1,399 425-426
Marker bed 121 1,405~-1,407 428-429
Marker bed 122 1,413-1,414 431-431
8th ore zone 1,421-1,430 433-436
Union anhydrite? 1,4640-1,455 439-443
7th ore zone 1,461-1,465 445-447
6th ore zone 1,472-1,475 449-450
5th ore zone 1,481~1,492 451-455
Marker bed 123 1,517-1,524 462-464
Marker bed 124 1,537-1,545 468-471
4th ore zone 1,554~1,567 474478
3d ore zone 1,577-1,596 481-486
2d ore zone 1,601-1,6C4 ' 488-489
lst ore zone 1,624-1,633 495-498
Marker bed 126 1,661-1,662 506-507
1,662 507

Maximum depth recorded

1Depth interval recorded from geophysical logs.

20f Adams, 1944.

3Informal unit of Salado Formation.
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| Table 8C.--Lithologic log {

=
E?:7 Description ?gzzt)

| Sdand, red, friable quartz- 0.0- 5.0
Caliche; sand; pink siltstone- 5.0- 10.0
o Same as above = 10.0-  15.0
Same as above 15.0- 20.0
Caliche, red sandstone-- 20.90- 25.0
Caliche; pink sandstone and siltstone 25.0~- 20.0

Same as above 30.0- 220 ’
Sand, red, ‘riable; siltstone; clay 35.0- 4. )
Siltstone, red, with reduction spots 40.0- 45.0
Same as above- 45.0- 50.0
Siltstone, red, with green reduction spots; friable -—— 50.0-  55.0
Same as above 55.0-  60.0
Same as above 60.0~ 85.0
Same as above 65.0- 70.0
Same as abave 70.0- 75.0
Same as above 75.0- §0.0
Same as above- 80.0- 35.0
i ) Same as above- 85.0- 90.0
‘A‘:: Same as above 90.0- 95.0
i ‘ Same as above 95.0- 100.0
3 ‘ Siltstone, red, friable; sand— 100.0- 105.0
! ' Same as above 105.0- 110.0
; Same as above- 110.0- 115.0
ﬁ“ Same as -above-- 115.0- 120.0
| Same as above- 120.0- 125.0
Same as above 125.0- 130.0
Same as above- 130.0- 135.0
Same as above- 135.0- 140.0
1 Same as above- 140.0- 145.0
Same as above- 145.0- 150.0
Same as above 150.0- 155.0
N Same as above 155.0- 160.0

Same as above- 160.0- 165.0 )
Same as above—- 165.0- 170.0
Same as above 170.0- 175.0

- Same as above- -175.0- 180.0 )
B Siltstone and sandstome, red, friable ' 180.0- 185.0
Siltstone, red; some gray siltstone- 185.0- 190.0




Table 8C.--Lithologic log--(Continued)

Description ??i:z)
Siltstone, red 190.0- 195.0
Siltstone, red; some gray-green limestone chips 195.0- 200.90
Siltstone, red, fine-grained, slightly limy; some (>5 percent) gypsum
chips— 200.0- 205.0
Same as above- 205,0- 210.0
Same as above 210.0- 215.0
Same as above- 215.0- 220.0
Same as above- 220.0- 225.)
Same as above 225.0- 230.0
Same as above 230.0~- 225.0
Same as above; possible caliche, 1 percent 235.0- 240.0
Same as above- 240.0- 245.0
Same as above- 245.0- 250.0
Siltstone, red, fine-grained, very slightly limy 250.0- 255.0
Same as .above— 255.0- 260.0
Same as above; slightly gypsiferous- 260.0- 265.0
Same as above 265.0- 270.0
Same as above; no gypsum 270.0- 275.0
Siltstone, red, fine~grained, very slightly limy; no gypsum——-———————- 275.0~ 280.0
Same as above 280.0- 285.0
Same as above- 285.0- 290.0
Same as above- 290.0- 295.0
Same as above$ slightly gypsiferous- 295.0- 300.0
Siltstone, dark-red-brown; red clay with green reduction spots—~—-—----——-— 300.0- 305.0
Same as above 305.0- 310.0
Same as above 310.0- 315.0
Same as above- 315.0- 320.0
Siltstone, reddish-brown; abundant, yellowish-clear to clear selenite;
<1 percent calciferous material 320.0- 325.0
Same as above- 325.0- 330.0
Same as above; selenite decreasing- 330.0~ 335.0
Siltstone, medium-dark-red-brown, with green reduction spots; abundant
selenite 335.0- 340.0
Siltstone, medium-dark-red-brown; <2 percant selenite; white, granular
gypsum~ 340.0- 345.0
Same as above- 345.0~ 350.0
Same as above- 350.0- 355.0
355.0- 360.0

Same as above



Table 8C.--Lithologic log--(Continued)

Description %;z;z)

Siltstone, medium-dark-red-brown; <2 percent selenite; white, granular

gypsum- 360.0- 365.0
Same as above - 365.0- 370.0
Siltstone, dark-medium-reddish-brown, with green reduction spots;

approx. 2-3 percent selenite 370.0- 375.0
Same as above-— 375.0- 380.0
Same as above- 387 0- 383.0
Same as above—-— 3 9~ 390.0
Same as above 390.0- 395.0
Same as above- 395.0- 400.0
Siltstone, dark-red-brown, about 50 percent; approx. &40 percent light-

gray anhydrite with gypsum rinds 400.0- 405.0
Same as above- 405.0- 410.0
Same as above; with about 1-2 percent clear selenite 410.0- 415.0
Same as above; with some greenish-blue siltstone: 415.0~ 420.0
Same as above- 420.0~ 425.0
Same as above-— 425.0- 430.0
Same as above 430.0- 435.0
Siltstone, dark-red-brown, 60 percent; 30~35 percent light-gray to

medium-gray anhydrite; <5 percent clear to yellow selenite--———=m————— 435.0- 440.0
Same as above- 440.0- 445.0
Same as above- 445.0- 450.0
Siltstone, dark-red-brown; light-gray anhydrite; 10-20 percent light to

medium~gray dolomite- 450.0- 455.0
Same as above; dolomite increasing- 455.0- 460.0
Same as above- 460.0- 465.0
Same as above 465.0- 470.0
Sar » as above; anhydrite increasing 470.0- 475.0
Siltstone, red; anhydrite; light-medium-gray dolomite; clear selenite—-— 475.0- 480.0
Dolomite, light-gray; red-brown siltstone; light-gray anhydrite----———- 480.0- 485.0
Anhydrite, light-gray; light-medium-gray dolomite; dark-red-brown silt-

stone; white gypsum 485.0- 490.0
Anhydrite, light-gray, with white gypsum rinds; dark-red-brown silt-

stone; dolomite; light-medium gypsum; clear selenite 490.0- 495.0
Same as above; anhydrite with gypsum rinds increasing: 495.0- 500.0
Anhydrite, light-gray, with white gypsum rinds; _.ark-red-brown silt-—

stone; gypsum; selenite; medium-gray, mottled dolomite-—--—~=——————- 500.0- 505.0
Anhydrite, red; siltstone; gray selenite; siltstomne 505.0- 510.0
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Table 8C.--Lithologic log--(Continued)

Description 12;222)

Gypsum, white; gray anhydrite; red siltstone; selenite 510.0- 515.0
Gypsum, white; some anhydrite; red siltstone 515.0- 520.0
Gypsum, white; anhydrite with gypsum rinds; some red siltstone-=————- 520.0- 525.0
Anhydrite, gray; white g};psuur 525.0~ 530.0
Same as above 530.0- 535.0
Same as above- 535.0- 540.0
Same as above; with gray and red siltstome 540.0- 545.0
Same as above 545.0- 550.0
Same as above 550.0- 555.0
Same as above 555.0- 560.0
Same as above 560.0- 565.0
Same as above 565.0- 570.0
Same as above 570.0- 575.0
Same as above 575.0- 580.0
Dolomite; anhydrite 580.0- 585.0
Dolomite, gray; amnhydrite; some red silts:tone 585.0- 590.0
Same as above 590.0- 595.90
Same as above 595.0- 600.0
Dolomite, gray; gray anhydrite; gypsum; red siltstone 600.0- 605.0
Anhydrite; gray dolomite; white, crystalline gypsum 605.0~ 610.0
Same as above-- 610.0- 615.0
Dolomite, gray, crystalline; gray to white anhydrite 615.0- 620.0
Same as above 620.0- 625.0
Same as above 625.0- 630.0
Same as above; with gray shale and siltstone 630.0- 635.0
Same as above; with selenite 635.0- 640.0
Dolomite, gray,; gypsum; red siltstone 640.0- 645.0
Same as above 645.0- 650.0
Same as above 650.0- 655.0
Same as above 655.0- 660.0
Dolomite, gray; gypsum; red siltstone; gray anhydrite 660.0- 665.0
Siltstone, red; white gypsum; some declomite and anhydrite-=—--=—=————- 665.0- 70.0
Same as above; with more dolomite - 670.0- 675.0
Clay/shale, gray to black; some red siltstone; gray dolomite=—=m—=—————mn 675.0- 680.0
Clay/shale, gray to black; some red mudstone 680.0~ 685.0
Same as above-- 685.0- 690.0
Same as above; some dolomite and anhydrite 690.0- 695.0

695.0- 700.0

Same as above; with some selenite
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Table 8C.--Lithologic Jog-~{(Continued)

Description ?;222)

Clay, gray to red; black shale; red siltstone; gray anhydrite--—-——-———- 700.0- 705.0
Same as above; with sparse selenite 705.0- 710.0
Same as above: == 710.0- 715.0
Same as above- 715.0- 720.0
Same as above- 720.0- 725.0
Clay, gray to red; black shale; red siltstone; gray anhydrite-—---———-= 725.0- 730.0
Same as above; with selenite 730.0- 735.0
Same as above; with sparse selenite 735.0- 740.0
Siltstone, red; black and red shale; selenite; gypsum and anhydrite---—— 740.0- 745.0
Same as above- 745.0- 750.0
Same as above 750.0- 755.0
Same as above; without selenite 753.0- 760.0
Same as above; with selenite 760.0- 765.0
Same as above 765.0- 770.0
Same as above; with red mudstone- 770.0- 775.0
Same as above 775.0- 780.0
Same as above 780.0- 785.0
Same as above- 785.0- 790.0
Siltstone, red; gray anhydrite; gypsum; sparse black shale~——-==———u—- 790.0- 795.90
Same as above 795.0- 800.0
Halite, clear; some red to gray siltstone 800.0- 805.0
Halite, pink; red siltstone; (possible red polyhalitd; scme black

shale 805.0- 810.0
Siltstone, red; clear halite; gray gypsum; some black shalge-—-——=~=——- 810.0- 815.0
Same as above; with gypsum and selenite 815.0- 820.0
Same as above 820.0- 825.0
Siltstone, red; clear halite; red polyhalite; sparse gray anhydrite,

contaminated with red mud 825.0- 830.0
Polyhalite, red; red siltstone 830.0- 835.0
Halite, clear; red polyhalite, contaminated with red mud----—-——-—--—-= 835.0- 840.0
Polyhalite, red; some clear halite; gray anhydrite 840.0~ 845.0
Halite, clear; minor red polyhalite 845.0- 850.0
Polyhalite, red; clear halite; gray anhydrite with gypsum rinds-------- 850.0- 855.0
Halite, clear; contaminated with gray mud 855.0- 860.0
Same as above- 860.0- 865.0
Same as above——-——-— 865.0- 870.0
Same as above; with some red polyhalite - 870.0- 875.0
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Table 8C.—-Lithologic log--{Continued)

155

Description ?22::)

* Halire, clear; some red polyhalite; contaminated with brown and gray
mud from above 875.0- 880.0
Same as above; with some -3andstone 880.0- 885.0

Halite, clear; some red polyhalite; contaminated with brown and gray
mud from above 885.0~ 890.0
Halite, clear; contaminated with brown and gray mud from above—-——--——- 890.0- 895.0
Same as above 895.0- 900.0

Siltstone; sparse halite and polyhalite; sparse black shale; contami-
nated with brown mud from above 900.0- 905.0
Halite, gray; some gray clay 905.0- 610.9
Same as above 910.0- 915.0
Halite, gray to brown; some gray clay 915.0- 920.90
Same as above 920.0~ 925.0
Same as above §25.0- 930.0
Same as above 930.0- 935.0
Same as above- 935.0- 940.0
Same as above- 940.0- 945.0
Same as above 945.0- 9590.0
Halite, clear to light-brown 950.0- 955.0
Halite, brown; clay 955.0- 9€0.0
Same as above 960.0- 965.0
Same as above 965.0- 970.0
Same as ab. ve 970.0- 975.0
Same as ab.ve 975.0- 980.0
Same as above 980.0- 985.0
Same as above; some red clay 985.0- 990.0
Halite, light-brown; clay 990.0~ 995.0
Halite, light-brown to clear 995.0-1,000.0
Halite, light-brown; clay 1,000.0-1,005.0
Halite, clear 1,005.0~1,010.0
Halite, light-brown to clear: 1,010.0-1,015.0
Same as above; with minor, red polyhalite 1,015.0-1,020.0
Halite, light-brown to clear 1,020.0-1,025.0
Halite, light-brown 1,025.0-1,030.0
Halite, iight-brown; clay 1,030.0-1,035.0
Same as above 1,035.0-1,040.0
Same as above ©1,040.0-1,045.0
Same as above 1,045.0-1,050.0



Table 8C.--Lithologic log~-(Continued)

Description

Depth
(feet)

Halite,
Same as
Same as
Same as
Same as
Same as
Same as
Same as
Same as
Same as
Same as
Same as
Halite,
Same as
Same as
Same as
Halite,
Halite,
Same as
Same as
Same as
Same as
Same as
Same as
Same as
Same as
ialite,
Halite,
Same as
Same as
Halite,
Halite,
Same as

‘ame as

light-brown; clay-

above

above

above

above

above:

above

above

above:

above

above

above~

clear to light-brown-

above-

above-

above

light-brown; clay-

clear to light-brown, clay

above:

above

above

above-

above

above

above

above

brown to orange; possible polyhalite

clear to light-browm or gray

above

above—

clear to light-brown or orange

clear to gray

above

above; with some polyhalite

156

1,050.0-1,055.0
1,055.0-1,060.0
1,060.0-1,065.0
1,065.0-1,070.0
1,070.0-1,075.0
1,075.0-1,080.0
1,080.0-1,085.0
1,085.0-1,090.0
1,090.0-1,095.0
1,095.0-1,100.0
1,100.0-1,105.0
1,105.0-1,110.0
1,110.0-1,2115.0
1,115.0~-1,120.0
1,120.0-1,125.0
1,125.0-1,120.0
1,120.0-1,135.0
1,135.0-1,140.0
1,140.0-1,14%.0
1,145.0-1,15" .0
1,150.0-1,155.0
1,155.0-1,160.0
1,160.0-1,165.0
1,165.0-1,170.0
1,170.0-1,175.0
1,175.0-1,180.0
.,180.0-1,185.0
1,185.0-1,190.0
1,190.0-1,195.0
1,195.0-1,200.0
1,200.0~-1,205.0
1,205.0-1,210.0
1,210.0-1,215.0
1,215.0-1,220.0
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Table 8C.--Litholegic log~-(Continued)

Description

Depth
(feet)

Halite, clear to gray

Same as above:

Same as above: =

Same as above-

Polyhalite, gray to orange, medium crystalline, massive, waxy

Halite, dark-brown, medium to coarse grained; waxy clay partings at

1,240.5 and 1,243.2 feet; some red polyhalite blebs
Halite, pale-red to medium-red or orange, medium to coarse crystalline;

contains scattered polyhalite blebs; 0.15-foot thick, fine-grained,

mas: ve polyhalite band at 1,246.1 feet

Halite, with disseminated clay, gray to yellow-brown, medium to coarse

crystalline; thin clay parting at 1,248.4 feet

Halite, pale-red to orange, medium to coarce crystalline; contains

scattered polyhalite blebs
Halite, with disseminated clay, gray to pale-red, medium to coarse

crystalline; clay partings at 1,252.3, 1,253.0, 1,253.7, 1,254.5, and

1,257.7 feet; scattzred polyhalite blebs
Halite, pale-red to pale-orange, medium to coarse crystalline; contaias
scattered polyhalite blebs; minor clay partings at 1,262.8 and

1,263.0 feet

Halite, with disseminated clay, gray to pale-rad to brown, medium to

coarse crystalline; contains scattered polyhalite blebs; wminor
brown clay partings at 1,265.9, 1,266.6, 1,266.9, 1,267.7, and
1,270.0 feet; major, red to brown clay partings (with halite) at
1,267.0 and 1,267.1 feet

Halite, pale-red to orange, medium to coarse crystalline; contains

orange polyhalite blebs; prominent, massive, red, granular polyhalite
band at 1,272.0 and 1,272.1 feet

Halite, with disseminated clay, gray-green to pale-red-brown, medium to

coarse crystalline; contains sparse scattered polyhalite blebs, very
argillaceous; gray~green clay parting at 1,275.7 feet;.red-brown clay
parting at 1,276.5, 1,277.4, 1,277.7, 1,277.8, 1,278.2, and 1,280.0

feet
Halite, clear to pink to pale-red, medium . coars: crystalline; con-
tains scattered gray clay blebs and small polyhalite blebs-—~——————=

Halite, clear, very coarse crystalline
Halite, pale-red to pale-orange-brown, medium to coarse crystalline;

contains scattered polyhalite blebs; minor, gray to clear hlebs

(sparse leached sylvite?)
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1,220.0-1,225.0
1,225.0-1,230.0
1,230.0-1,235.0
1,235.0-1,240.0
1,240.0-1,240.3

1,240.3-1,244.2

1,244.2-1,248.1
1,248.1-1,249.5

1,249.5-1,252.2

1,252.2-1,257.3

1,257.8-1,265.4

1,265.4~1,270.9

1,270.9-1,274.7

1,274.7-1,281.1

1,281.1-1,285.5
1,285.5-1,287.7

1,287.7-1,292.2



Table 8C.--Lithologic log--(Continued)

Description

Depth
(feet)

Halite, with disseminated clay, gray-green to pale-red-prown, medium
to coarse crystalline; contains scattered polyhalite blebs, very
argillaceous; brown clay partings at 1,293.1, 1,293.5, 1,294.7,
1,294.9, and 1,300.4 feet; contains scattered gray-green clay

blebs

Halite, moderate-reddish-orange, medium to coarse crystalline; contains

medium amounts of scattered red polyhalite blebs; sparse leached

sylvite
Polyhalite, red, fine crystalline, massive (0.7 foot alternating

nolyhalite/halite) ;0.2 fcot of pale-brown clay with polyhalite at

base
Halite, clear; sparse pink-red, coarse crystalline polyhalite; dissem-—

inated clay zones at 1,305.1, 1,306.7, 1,311.5, and 1,312.3-1,313.2

feet
Halite, gray-green to brick-red, coarse to medium crystalline; 0.2 foot
disseminated polyhalite band at top; leached sylvite; leached lang-
beinite pseudomorph after leonites/kainite(?); free langbeinite; brown
clay blebs; red polyhalite blebs; clay partings at 1,317.0 and
1,319.7 feet

Polyhalite, red-orange, with thin halite lenses; leached leonite/
kainite zone at 1,330.2-1,320.5 feet; 0.1 foot gray clay at base---—-

Halite, clear-orange to 1ge—-red, medium coarse crystalline; undulat-
ing thin pink polyhali .: band at 1,334.6 feet; red polyhalite band at

1,335.0-1,335.4 feet (massive on bo:ttom, disseminated with halite on

top); contains leached, disseminated leonite

Polyhalite, red-orange, massive; thin halite lenses and blebs; 0.1 foot

gray clay/halite parting at base
Halite, pale-orange to gray, medium to coarse crystalline; gray clay

parting at 1,337.9 feet; gray disseminated clay zonme at 1,339.1-

1,339.4 feet; contains orange polyhalite blebs
Halite, gray to brown, medium to coarse crystalline; contains dissemi-
nated gray and brown clay; sparse light-orange polyhalite; clay
partings at 1,341.2, 1,341.8, 1,343.0, and 1,345.4 feet——m—-———ree—v
Halite, pale-red to moderate-reddish-orange, medium to coarse
crystalline; disseminated blebs and disseminated bands of polyhalite
in upper part; disseminated leached sulfz:es at 1,348.8 feet; thin
polyhalite bands at 1,35..4, 1,352.4, 1,332.9, 1, .3, 1,353.8 feet
and 0.3-foot thick polyhalite " 1ind at 1,354.2 feet; alternating poly-

halite and halite downward-
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1,292.2-1,300.4

1,300.4-1,302.38

1,302.8-1,305.0

1,305.0-1,314.7

1,314.7~-1,328.5

1,328.5-1,332.0

1,332.0-1,336.4

1,336.4-1,337.2

1,337.2-1,340.2

1,340.2-1,346.4

1,346.4-1,355.0

)
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Table 8C.--Lithologic log--(Continued)

Description

Depth
(feet)

- Polyhalite, moderate-orange-pink, fine-grained; upper part is massive,

lower part is altermatiag polyhalite and gray c¢lay in bands—-—---—- —

Halite, pale-red to pale-brown, medium to coarse crystalline; contains

some dis aminated clay; more clay in lower 0.8 foot; brown clay

parting at 1,360.4 feet-
Halite, clear to gray to gray-orange, medium to coarse crystalline;
mineralized from 1,362.8 to 1,366.5 feet; leached leonite/kainite

and sylvite, moderate to heavy below 1,363.8 fezt; 0.3-foot band of

sylvite at 1,364.8 feet-
Halite, with disseminated clay, gray-green to pale-red-brown, medium to
coarse crystalline; contains sparse scattered polyhalite biebs, very
argillaceous, red and clzar sylvite; leonite/kainite pseudomorphs
after langbeinite; brcwn-red clay partings at 1,371.6, 1.371.9, and

1,372.6 feet; gray-green clay zome at 1,370.2-1,370.8 feet

Halite, pale~red to gray-brown. medium to coarse cr;y :zalline; contains

disseminated clay and disseminated red polyvhalite
Halite, :lear-orange to orange-red, - :dium to coarse crystalline; con-
tains pink blebs of polyhalite; rec-orange polyhalite bands at

1,382.2 and 1,38 5 feet; 0.3-fcot thick band of polyhalite at

1,383.8 feet-——-

Polyhal’te, red, fine crystalline, massive; gray, argillaceous halite

at bottom 0.2 foot

Halite, pale~orange to pale-red, medium to coarse crystalline; gray-

green clay parting at 1,388.¢ feet
Halite, pale~brown—-gray to pale-red, fine to coarse crystalline (fine
to medium crystalline in upper part, medium to coarse crystalline in

lower part); contains disseminated gray-green clay and red-brown clay

blebs; disseminated sparse red polyhalite-
Halite, pale-orange to pale-red, medium to c¢sarse crystalline; contains

sparse disseminated red polyhalite; moderate to heavy polyhalite in

lower 0.7 foot-

Polyhalite, pale-red-brown, fine crystalline, massive; anhydrite blebs

and red to clear halite---

Halite, pale-orange to pale-red, medium to coarse crystalline; contains

sparse disseminated red polyhalite

Halite, orange; moderate to abundant red-orange polyhalite in bands

(30 percent)
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1,355.0-1,3. 5.5

1,356.5-1,360.8

1,366.5-1,374.2

1,374.2-1,377.6

1,377.6-1,384.5

1,384.5-1,385.1

1,385.1-1,389.1

1,389.1-1,395.5

1,395.5-1,399.2

1,399.2~1,401.6

1,405.0~1,407.5



Table 8C.~-Lithologic log--(Continued)

o Depth
Description (feet)

Polyhalite, orange-red 1,407.5-1,408.5
Halite, red-orange, medium to coarse crystalline; contains disseminated

polyhalite blebs; gray-green clay partings at 1,409.0 and 1,409.2

feet 1,408.5-1,410.2

Halite, clear to pale-red, fine to medium crystalline; 30 percent brown

clay, silty band at top 0.2 foot; less silty towards bottom———————w=- 1,410.2-1,412.9
Halite, pale-orange- 2d to light-gray; contains disseminated red,

medium to coarse crystalline polyhalite; gray, very coarse crystal-

line halite in bottom 0.8 foot; red-brown clay parting at 1,417.8

feet 1,412.9-1,418.5

Halite, pale-orange to pale-red, medium crystalline; contains pink

polyhalite blebs and indistinct bands---- 1,418.5-1,423.2
Halite, pale-brown to gray-brown, fine to medium crystalline, very
argillaceous, contains sparse disseminated fibrous red polyhalite;
gray clay partings at 1,424.3, 1,425.6, 1,427.3, 1,428.2, 1,429.0,
. 1,435.3 feet=-~—- 1,423.2-1,436.3

Anh drite, light-gray to medium-light-gray, well banded in lower part,

halitic; contains polyhalite blebs at base 1,436.3-1,451.0
Halite, dark-gray to pale-orange, medium to coarse crystalline; gray-
green clay par ng at top; contains sparse disseminated pink poly-

nalite 1,451.0-1,456.9

Halite, light-gray to medium-gray to pale-red, medium to coarse crys-
talline; contains gray-green and brown clays; common disseminated
gray-green clay parting at 1,456.9 and 1,459.3-1,459.8 feet; barren
red-brown clay partings at 1,457.3, 1,458.2, 1,450.5, 1,460.9,
1,461.4, 1,462.4, 1,463.1, 1,464.4, and 1,465.1 feet; abundance of
gray-green clay below 1,465.0 feet 1,456.9-1,465.9

Halite, brown-gray to pale—-orange, medium to coarse crystalline;
possible sparse leached sylvite; sparse disseminated red polyhalite;

clay parting at 1,477.9 feet 1,465.9~1,478.9

Halite, gray to pale-rer, fine to medium crystalline; contains sparse
pink-red polyhalite; :jarse leached sylvite around 1,481.0 feet——--—- 1,478.9-1,481.9
Halite, clear to pale-red-orange, medium to coarse crystalline; com-

tains indistinct pink polyhalite bands 1,481.9-1,485.6

Halite, gray to pale-red, fire to medium crystalline; contains sparse
pale-red polyhalite blebs; red-brown clay partings at 1,485.7,
1,485.9, 1,486.4, 1,489.2, and 1,489.8 feet (last one is 0.2 foot
thick); gray-green clay parting at 1,488.3 feet 1,485.6-1,490.2
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Table 8C.--Lithologic log--(Continued)

Description

Depth
(feet)

Halite, pale-red to pale-reddish~brown to light-gray, medium to ccarse
crystalline; contains sparse pale-red-~orange polyhalite blebs———--—-

Halite, light-gray, salﬁbn, brown, medium to fine crystalline, mottled;
<1 percent gray-green clay, grades to salmon-cclored, fine crystal-
line halite, then back to mottled to salmon; polyhalite disseminated
throughout with blebs in upper 5.5 feet; 3-4 percent clay in local-
ized zones at 1,495.2-1,496.5 feet and 1,498.0-1,500.0 feer; clay
partings at 1,495.5, 1,496.7, 1,500.0, 1,500.3, 1,500.5, 1,500.7,
1,501.8, 1,506.4, and 1,507.8 feet

Anhydrite, medium-gray; upper and lower parts contain I .lite banding;

polyhalite banding at approx. 1,521.0 feet
Halite, clear to light-brown, medium to coarse crystalline; contz s

bands of light-gray anhydrite at 1,524.0 feet (~0.1 inch) aad 1,525.3

feet (-0.05 inch); entire unit has thin bands of anhydrite--——-—--—--
Anhydrite, medium~gray, with halite blebs in upper 2.4 feet and in

middle; grades into gray clay in lower 1.3 feet; thin (0.01 inch)

halite band at 1,536.5 feet-
Halite, clear to light-gray and brown, medium to coarse crystalliae,

mottled; contains abundant (>3 percent) greenisn-gray clay; blebs and

concentrated bands of polyhalite throughout; clay partings at

1,538.15, 1,538.5, 1,538.85, 1,540.0 (~0.1 inch thick), and 1,540.7

feet

Halite, brown to orange to clear, coarse crystalline, grading to medium

crystallir:, mc :led; polyhalite disseminated throughout; high con—

centration of polyhalite in middle of umit

Halite, clear, medium crystalline; color grades to orange as polyhalite

increases with depth
Halite, brown to orange, medium crystalline with some coarse crystals;
minor polyhalite blebs; brown to orange interstitial clays——————-——-
Halite, with interstitial clay, grading from gray~green at top to brown
at bottom, medium crystalline; clay partings at 1,561.4, 1,562.6,

1,564.1, and 1,564.9 feet; contains minor disseminated langbeinite

crystals; mineralized to 1,564.1 feet

Halite, grayish-orange to moderate-orange, medium to coarse crystal-

line; polyhalite blebs increase with depth

Halite, light-orange, medium crystalline; approx. 30-40 percent dark-

orange polyhalite; langbeinite inclusion
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1,490.2-1,495.2

1,495.2-1,516.3

1,516.3-1,523.2

1,523.2-1,529.3

1,529.3-1,537.6

1,537.6-1,540.7

1,540.7-1,543.7

1,543.7-1,549.7

1,549.7-1,553.1

1,553.1-1,564.9

1,564.9-1,569.5

1,569.5-1,570.0



Table 8C.--Lithologic log--(Continued)

Description

Halite, medium crystalline with interstitial clay (>3 percent); medium-
gray clay partings at 1,570.2, 1,570.7, and 1,570.9 feet———————--=—=—-
Halite, light-gray to light-orange, medium crystalline; stray mineral-

ized zone between 1,572.0 and 1,573.2 feet; polyhalite bands and

blebs throughout int -val

Halite, with interstitial brown clay, grades to clear halite at bottom

of interval, coarse crystalline
Halite; clay partings at 1,573.2 and 1,574.5 feet; minor sulfate

mineralization (langbeinite) from 1,573.2 to 1,576.3 feet; minor

polyhalite blebs disseminated throughout iaterval---- ~—m——————e——e-—

Halite, grayish—-brown, coarse crystalline, mottled; co: iins bands and

blebs of polyhalite
Halite, very pale orange to grayish-orange, medium crystalline; poly-

halite blebs increasing toward base; no visible mineralization-—-—----
Halite, moderate-red-orange to light-gray to gray-orange, medium

crystalline; contains numerous moderate-rad-brown polyhalite blebs

and stringers; gray-orange-pink clay zone 0.3-foot thick at 1,590.0

feet

Halite, medium-gray, medium coarse crystalline; contains minor

moderate-red-orange polyhalite blebs

Halite, light-gray to moderate-red-orange, coarse crystalline;

moderate-red-brown polyhalite blebs

Halite, moderate-gray, light-grayish-orange, fine- to medium-zrained,

clayey; contains minor moderate-red-orange polyhalite
Halite, medium-gray and pale-brown, medium to coarse crystalline,
clayey; contains minor red-brown polyhalite; brown clay partings at
1,598.6, 1,599.4, 1,599.6, 1,599.9, 1,600.5, and 1,600.9 feet————-——-
Halite, moderate-red-orange to grayish-orange, pink to light yellow,
medium to coarse crystalline; contains minor red-brown polyhalite

blebs at top and bottom; polyhalite stringers at base; minor

leaching-
Halite, moderate-red-orange to light-brown, coarse crystalline; con-

tains numerous moderate-red-brown to orange polyhalite stringers;

greenish-gray clay parting at base-

Halite, pale-yellow-brown to clear, fine to medium crystalline; minor

blebs of red-brown polyhalite; minor leaching

Halite, clear to pale-yellow-brown, coarse crystalline; contains

numerous red-brown polyhalite bands
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1,576.3-1,583.

1,583.3-1,588.8

1,588.8-1,593.7
1,593.7-1,594.1
1,594.1-1,596.0

1,596.0-1,598.1

1,598.1-1,601.2

1,601.2-1,603.4

1,603.4-1,608.3
1,608.3-1,609.8

1,609.8-1,610.8
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Table 8C.-—Lithologic log--(Continued)

o
| ]
et
Description Depth
(feet)
" Halire, light-brown to moderate-red-orange, fine to medium crystalline,
mottled, clayey; contains minor blebs of red-brown polyhalite; brown
. clay partings at top, 1,611.3 and 1,612.0 feet - 1,610.8-1,613.2
e _ , . , .
Halite, alternating zones pale-brown, fine crystalline, minor poly-
halite and clear to brown-gray, coarse crystalline 1,613,.2-1,618.9

Haliée; moderate~-red-orange E;iiggy—S;ange—pink, medium cfystalline;
contains numerous red-brown polyhalite stringers and blebs—-——-—-———~ 1,618.9-1,619.9
Halite, grayish-red to mediumgray, coarse crystalline, argillaceous;
centains red~orange polyhalite blebs; brown clay stringers at 1,620.1
feet and base of unit; greenish-gray clay blebs at 1,820 5 feet————— 1,619.9-~1,620.9

Halite, moderate-red—orange to brown~gray, coarse crystaliine, clayey;

polyhalite blebs in upper part of unit 1,620.9-1,521.6

Halite, pale-yellow-brown, grading down to clear and pale-vellow,
medium to coarse crystalline (upper part), becomes fine crystalline

in lower 0.8 foot; numerous red-brown polyhalite stringers and blebs

in upper and lower thirds

Halite, pale-red to pale-yellow~brown, medium to coarse crystalline,

clayey; mottled brown polyhalite blebs; greenish—gray clay parting at

1,627.5 feet; brown clay partingsat 1,627.9, 1,628.1, 1,628.7, and
1,626.8-1,632.0

o 1,629.8 feet
i ; Halite, pale-yellow-brown to pale-red, coarse crystalline; red-brown
polyhalite stringers and blebs; intercrystalline clay--—--—-—==~—==-~ 1,632.0-1,633.6
Halite, very pale orar ;2 to pale-red~brown to medium-gray, fine
cgystalline to coarse cryst.lline near base, mottled; gray and brown

clay seam at base; polyhalite stringer at 1,634.8 feet; very
-~ 1,633.6-1,635.4

clayey---
Halite, pale-yellow-brown to medium-gray, fine grading to coarse

crystalline, clayey; minor moderate-red-orange polyhalite stringers
1,635.4-1,636.4

near top of unit
Halite, clear to pale-browm, fime to coarse crystalline, very clayey;

brown claypartingsat 1,£77.2 and 1,638.0 feet; sparse orange poly-
1,636.4-1,638.4

halite blebs—~

Halite, clear, light-gray, and pale-red-brown, coarse crystalline,

clayey; brown clay parting at top of unit- 1,638.4-1,639.4

Halite, pale-red-brown, pale-red, and clear, very coarse crystalline;

numerous moderate-red-brown stringers and blebs of polyhalite---———-- 1,639.4-1,642.0
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Tabie 8C.--Lithologic log--(Continued) ‘”’hﬁ

Description ?;g:i)
Halite, grayish—-orange-pink to clear, medium crystalline; contains
moderate amount of red polyhalite stringers in a layered effect—-~——- 1,642.0-1,645.0
2 Jalite, clear and gray-red,-toarse crystalline; moderate-re.fbrown, v
R massive polyhalite- 1,645.0-1,646.2
Polyhalite, grading down to clay; pale-yellow-brown clay; clear,
coarse crystalline halite in top 0.1 foot 1,646.2~1,646.9
; Halite, clear, light-gray, and pale-red, coarse crystalline with minor
| amounts of medium crystalline; contains moderate-red-brown polyhalite
; stringers, grading down to moderate-red-orange; brown clay blebs in
j seams at 1,647.4 and 1,649.7 feet; greenish-gray clay parting at
1,650.2 feet 1,646.9-1,651.4
Halite, pale-red-brown to clear, medium crystalline; contains moderate
gray-orange polyhalite stringers 1,651.4-1,632.5
Halite, wedges and patches of moderate-reddish-brown; two-toned red-
brown polyhalite; clayey at 1,652.6 feet 1,652.5-1,653.1
Halite, pale-red and clear, medium to coarse crystalline; fine crystals
are pale-reddish-orange; contains minor amounts of red-brown poly-
halite stringers-- 1,653.1-1,654.5
Halite, pale-red 5 « .r, fine crystalline in upper 0.5 foot, grading
to coarse crystalline below; possible minor leached sylvite——-——-———--— 1,654.5-1,656.8
Halite, clear :o light-brown tc medium-gray, coarse crystalline,
clayey; brown clay seams at top and 1,657.5 feet, below which core is
shattered and broken; very few moderate-red-brown polyhalite blebs-—— 1,656.8-1,660.0
Total depth
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Table 9A.--Abridged drill-hole history

LOCATION: sSec. 33, T. 22 S., R. 31 E.
455 m (1,493 ft) from south line
44 m (143 ft) from east line

ALTITUDE (LAND SURFACE): 1,039 m (3,408.6 ft). Datum for depth measurements in drilling and
logging operations.

LITHOLOGIC LOG PREPARED BY: R.-J. Cheeseran, J. C. Lor:az, Florian Maldonado, ﬂ. N. Mitchell,
B. R. Orr, L. A. Rives, and R. P. Snvder, September 17-26, 1976. .

DRILLING CONTRACTOR: Boyles Bros. Drilling Co.

DRILLING RECORD: Commenced drilling on September 16, and completed on September 25, 1976, at -
547 m (1,796 ft) below land surface.

Drilled with air foam to 225 m (738 ft) below land surface. Driller
reported water at 67 m (220 ft) below land surface, making about 95 lpm
(25 gpm).

Recovered all casing, and plugged with cement.

REMARKS: Top of salt in Rustler Formation at 237 m (778 ft) below land surface.
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Table 9B.--Stratigraphic summary

Rock unit E oot Depth interval- rers
Holocene deposits 0-11 0-3
Triassic rocks: 2T
Santa Rosa Sandstone 1-66 3-20
Permian rocks:
Dewey Lake Red Beds 66-562 20-171
Rustler Formation $62-381 171-26%
Magenta Dolomite Member 517-644 188-195
Culebra Dolomite Member 734-757 224=231
Salado Formation 381-1,796 259-547
Upper member 381-1,401 266-227
McNutt potash zone 1,401-1,796 LoT=347
Vaca Triste Sandstone Member? 101-1,410 LI7=420
11th ore zcne 1,453-1,482
Marker bed 117 1,4871-1,473
Marker bed 118 496-1,4539
Marker bed 119 1,519-1,5Z1
10th ore zome 1,530-1,538
Marker bed 120 1.346-1,547
9th ore zone 1,552-1,553
Marker bed 121 1,561-1,563
Marker bed 122 1,369-1,370
8th ore zone 1,377-1,585
Union anhydrite3 1,597-1,608
7th ore zone 1,613-1,618 492-493
6th ore zone 1,625-1,629 4OE-497T
5th ore zone 1,634-1,643 498-501
Marker bed 123 1,568-1,676 508-511
Marker bed 124 1,686-1,695 514-517
4th ore zone 1,699-1,714 518-522
3d ore zone 1,723-1,738 525-530
2d ore zone 1.744~1,748 532-533
1st ore zone 1 769-1,778 540-542
Marker bed 125 1,795-1,7686 547-547
1,756 547

Maximum depth recorded

1 . - :
“Depth interval :corded from geophysical loes.

20f Adams, 1944.
3Informal unit c.

.5 Formationm.
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Table 9C.--Lithologic log

Description %22:2)

Sand, red, very fine grained, rounded, poorly sorted--e==----=~=------- 0.0- 5.0
Caliche, about 70 percent of sample; 30 percent red sandstone-------=-- 5.0~ 10.0
Caliche, 50 percent; 50 percent red sandstone=-----=-------—==--c---=—-- 10.0- 15.0
Sandstone, red, very fine grained, poorly sorted; greenish-gray, rery

fine grained sandstone; each about 50 percent of sample-------------- 15.0- 25.0
Sandstone, dark-brownish-red, very fine graimed, poorl sorted,

angular; contaminated mud-----=----= o s e mcccm e 25.0- 35.0
Same as above; with =2 -ercent greenish-gray sandstone--—---------------- 35.0-  40.0
No sample-====-e--aeaa-- R R R R e L LT 40.0- 50.0
Sandstone, dark-brownish-red, very fine graimed, poorly sorted,

angular; with 10 percent gray sandstone--=-----ceo-mocaaommomaanooan 50.0- 60.0
Same as above; with less than 1 percent gray sandstone----------------- 60,0- 100,90
Sandstone, dark-reddish-brown, very fine grained, subrounded;

contaminated mud======== = m oo o e ccee e o 100,0- 115.0
Sandstone, dark-reddish-brown, very fine grained, 80 percent; gray,

very fine grained, 20 percent sandstone-------~--semcmceocacomenanaao 115.0- 125,90
Sandstone, dark reddish-brown, very rfine grazined, subroundec;

contaminated mMUd==-=-===s e e o e e o e 125.0- 150.0
Same as above; less than 5 percent greenish-brown subangular

SATAS EONE === == = m = m e e e e e e e e e e 150.0- 160.0
Siltstone, dark-reddish-brown; very fine grained, mudstone---------~--- 160.0- 165.0
Same as above; with 5 percent greenish-brown sandstone in blebs-------- 165,0- 190.0
Same as above; no sandstonee=-~—-—==cmmmm o m e 190,0- 200.0
Siltstone and clay, brownish-red; sparse reduction zones--------------- 200,0- 210.,0
Same as above; (more common, but still sparse reduction zome)---------- 210,0- 215.0
Siltstone and clay, brownish-red; sparse reduction zones------=------=- 215,0- 225.0
Siltstone, brownish-red; sparse clay---==----emeommmocco e 225,0- 240.0
Same as above; No Clay-~=-m-mmmccm e 240,0- 245.0
Same as above; with sparse reduction zZoneS-=e==-=wecemcccccccmcmmmcaaa- 245,0- 250.0
Same as above; some selenite--—mccemccc e 250 2- 255,0
Same as above; no selenite----==eemmcmcma e c e mc - 255,0- 260.0
Same as above; some selenite=--—c=—m-c e 260,0- 265.0
Same as gbove; no selenit@--=---mmemcm et a e 265.0- 285.0
Same as above; some red clay---==memmcmcmamm e cema—am 285,0- 290.0
Same as above; some seleﬁite ------------------------------------------- 290,0- 300.0
Siltstone, reddish-brown, with reduction spots=---=----~-;ecccacmmanaaan 300,0- 310,0
Siltstone, reddish-brown, with reduction spots; some grayish-green

S1ltSEONE = mmm e m e o e e 310,0- 320.0

o
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Table 9C.—Lithologic log--{(Continued)

Description Depth
(feet)

Siltstone, reddish-brown, with reduction spots; some grayish-green

siltstone; sparse selenit@=me===comomacmamcc e eimem e 320.0- 325.0
Same as above; no silts -ae or selenite--—==--cmmcmmmcmmcc e mm—aae 325.0- 330.0
Same as above; siltstone and selenite-===-----mccmemcc e e e e 330.0- 335.0
Same as above; no SiltStome===——-==—mmmmm o 335.0- 340.0
Same as above; no siltstone or selenite==—---cccsccmcmmmmmcc oo 340,0- 345.0
Same as above; siltstone and selenite---=—cmemmcccmcmccc e 345,0- 350.0
Same as above; some red clay=-==--=—-m—c—moemmm e e 350.0- 355.0
Siltstone, reddish-brown, with reduction spots; increasing red clay---- 355.0- 360.0
Same as above; some selenit@=——=-=--—mmccmcmc e 360.0- 365.0
Same as above; some selenite; 20 percent rad clay--------==-cccemmaoma 365.0- 370.0
Same as above; no selenite; 10 percent rad clay--------eo-ommmeceoaaaa 370,0- 373.9
Same as above; selenite; 30 percent red clay-~--=-----mcccmmcmcocme—ean 375.2- 380.90
Siltstone, reddish-brown, with reduction spots, well-cemenced;

selenite; sparse gray-black siltstone------=s--c-cmmmoccacccc oo 380.0- 385.0
Siltstone, reddish-trown, well-cemented, with rsduction spots---------- 385.0- 390,0
Same as above; SParse TDSUM-~==—==mmmmem s ;e —————aee—o 320.0- 395.0
Same as above; increas:ng red clay---~~--meoe—cmmememce e —maeoo 395.0- 430.0
Siltstone, reddish-brown, with reduction spots, well-cemented---------- 400,0- & 9
Siltstone, reddish-brown, with reduction spots, well-cemented------~-~- 405.0- 4.5.0
Rame as aboVe---~--—-emce e e e e m e 410,0- 420,0
e z: above; gypsum; sSelenife@=-~-mm-e—ecmmmmcm e cceme e 420.0- 425.,0
Same as above; no gypsum or selenpite---—-=--—------e-emccmcmccacmnnnaoaa 425,0- 435.0
Same as above; gypsum; selenite---~-=---ecccccccdcmm e e —e—ea—ae 435,0- 455,0
Same as above; increasing selenite; gray, sandy siltstone-==-=~====w--- £55,0- 460,0
Same as above; selenite; gray, sandy siltstone-------=--ces-ma—moccona-- 460,0- 465,0
Same as above; selenite-=--we—mmcccc e cdce e mem e me e anaae 465,0- 470,0
Same as above; selenite; gray, sandy siltstone------e-c-ceeeccmceaanaea 470,0- 480,0
Same as above; selenite------mmmommmmo o o ccmcememaeel 480.0- 485.0
Same as above; selemite; gray, sandy siltstone------------cecmcemeooo 485,0- 490,0
Same as above; selenite-—-----mo oo e 490,0- 495.0
Same as above; selenite; gray, sandy siltstone----==--==--c-ccemeacen-- 495,0- 3500,0
Siltstone, reddish-brown, with reduction spots, well-cemented; some

selenite-=-=rmec o m e et r e m e ma e ——————— 500,0- 515.0
Same as above; sparse gray siltstome with quartz sand---------=-c--ca-- 515.0- 520,
Same as above; no quartz sand--=~--=~cmmm e mmemma o 520.0- 530.0
Same as above; no selenite; no gray siltstone; no quartz sand---------- ) 530,0- 533,0
Same as above; some selenite-m---cemccca e 535,0- 570,0
Same as above; increasing selenite~==--eccccmmccccmcmcmmccccceccmamaenaa 570.0- 585,90
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Table 9C.--Lithologic log--(Continued)

Description ?22:&)

Siltstone, reddish~brown, with reduction spots, well-cemented; some

selenite; gray anhydrite-=Sc—eeeocmmm oo oot mmmaeeaeaao 585,0- 600.,0
Siltstone, reddish-brown, subrounded; light-gray anhydrite; scattered

selenite-=c———cramm e e e e 600,0~- 615.0
Anhydrite, pinkish-gray; more than 10 percent reddish-brown siltstone-- 615.0- 620,0
Anhydrite, as above, 50 percent; reddish-brown siltstone 50 percent;

both very fine grained; contaminated with mud----=-=weccccmccncaaaaua 620,0- 625.9
Same as above; siltstone has reduction SpOtS=-==-=m---cc—cmmaom—maaacoann 625.0- 530.0
Gypsum, whitish-gray, very fine grained: scattered red siltstone------- 630,0- 645.0
Dolomite, light-gray, subrounded; swmall amount fine-grained

anhydrite=cmm oo s e e e e e e e - 643,0- 630.0
Dolomite, light-gray, subrounded, Zine-grained; more than 10 percent

red silty sandstone-==-=--—emcmmem o e ecen—— - 650.0- 6533.0
Same as above; more than 2 percent sandstone-------——m~-—cca-mmmecauaa-a 655.0- 660.9
Dolomite, as above, 20 percent; anhydrite, 80 percent-------~---=u-o--= 660,0- 665.0
Anhydrite, pinkish-white; red siltstone-----=-=c-ccocmommmcmoomamcaaan 665.0- 685,0
Same as above; red siltstone increasing==----mcc-cmcccmcmcmcac e 683,0- 590.0
Same as above; red siltstone decreasing-~---===ecceccmmcmcccccccnaaacan 690,0- 695.0
Same as above, anhydrite, 50 percent; siltstone, 50 percent=--=--------- 695,0- 700.0
Anhydrite, 50 percent; red siltstone, 30 percent---=----c-e-e-ccnaoo-—- 700.0- 715.0
Siltstone, red, fine-grained, about 70 percent; 30 percent

anhydrite=—==~—=cmm oo e e 715,0- 720,0
Siltstone, red, fine-grained, 85 percent; 15 percent anhydrite~-==----- 720,0- 750.0
Anhydrite, pinkish-gray, 80 percent; 20 percent reddish-brown

siltstone (With trace gypsSum) —=-=eemmme—mee oo oo mmeemem e 750,0- 760,0
Dolomite, light-gray, fine crystalline, pitted-----=-scomcmmmcmcmao 760.0- 765.0
Gypsum, white, very fine crystalline; about 20 percent dolomite as

above and 5 percent red siltstone---—=-=c-—cmmmmmcm e 765,0- 775,0
Dolomite, light-gray, fine granular, pitted; white gypsum; some

red siltStOmE=mmm oo oo o e e e e e o —a 775.0- 800.0
Dolomite, light-gray, fine-grained; white anhydrite---=----==cc-cuemaua 800.0- 805.0
Same as above; with scattered fragments of red siltstone------=w==-a-x 805,0- 810.,0
Same as above; little anhydrite and siltstone--=-=---mmcccomcmmmnuomme 810.0- 815.0
Anhydrite, light-gray; some gray, pitted dolomite---=-=--cw-commmamnun 815,0- 825,0
Anhydrite; some dolomite and red siltstone-~-=-=c-=memcmccmcmcomanaaaann 7823.0- 840,0
Same as above; with ZYypSUmM=-==——s-mm e e e en e 840,0- 845,0
Anhydrite, light-gray, fine-grained; pitted, light-gray dolomite;

red friable SiltStone-==semcmemmcccc e it mmmd e mmma e 845,0- 850.0



Table 9C.—Lithologic log--{Continued)

Description

Depth
(feat)

" Dolomite, light-gray, pitted; light-gray anhydrite

Dolomite; anhydrite; red siltstone

Anhydrite, white; with scattered dolomite
Siltstone, dark-reddish-~brown, 40-50 percent; black to gray mudstone;
light-gray anhydrite with gypsum rinds; 1 percent clear selenite———-~

Same as above; +5 percent black mudstone, decreasing; contains scome

light- to medium—gray, pitted dolomite

Siltstone, dark-reddish-brown; medium~grained sandstome; light-gray

anhydrite; white to gfay, granular gypsum; dolomite:
Siltstone, dark-reddish-brown; black mudstone; 1i- -gray anhydrita;

light-medium-gray dolomite and white granular g;;sum——-;—-———-————-—--
Siltstone, dark-reddish-brown; black mudstone; light-gray anhvdrites

with white gypsum rinds; light- to medium~gray dolomite; abundant

clear, crystalline selenite; white to grayish-clear, granular gypsum—-

Same as -above; selenite decreasing
Same as above; +1 percent clear, crystalline selenite——=—-—=-—-——ee——--

Siltstone, dark-reddish-brcwn; black mudstone; light-gray anhydrite

with gypsum rinds; abundant selenite
Siltstone, dark-reddish~brown; light-gray anhydrite with gypsum rinds;
light- to medium—-gray dolomite; sparse black mudstone (cavings)----- -_—
Siltstone, mainly dark-reddish-brown, with clear, crystalline selenite;
some b:iick mudstone; light- to medium-gray dolomite; light-gray

anhydrite with gypsum rinds (probably cavings from upper part of

hole)~~———
Same as above; minor, light- to medium-gray-blue siltstone-——————=-———=
Siltstone, dark-reddish-brown; dark-reddish-brown, medium-grained

sandstone; light-blue-gray siltstome; 2-5 percent light-gray

anhydrite; selenite
Halite, +50 percent, clear to red; dark-reddish-brown siltstone;

light-gray anhydrite; white gypsum--

Halite, clear; red siltstone and black mudstone less than 10 percent----

Same as above; polvhalite--

Same as above, with white, granular gypsum; salmon polyhalite

(approximately 5 percent)
Halite, clear to pink, with approximately 5 percent polyhalite; some

dark-reddish-brown siltstone; black mudstone (cavings?)-—--——————-—ee-
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850.0- 865.0
865.0- £75.0

875.0- 880.0
880.0- 385.0
885.0- 890.0

‘89C.0- 895.0

895.0- 9CC.0
900.0- 903.9
905.0- 910.0
910.0- 925.0

950.0- 960.0
960.0- 965.0

965.0- 975.0

975.0- 980.0
980.0- 985.0
985.0- 990.0
990.0- 995.0

995.0-1,000.0



Table 9C.--Lithologic log--(Continued)

Description

Depth
(feet)

Halite,

clear to pink, with approximately 5 percent polyhalite;

minor, dark-reddish-brown sliltstone; sparse black mudstone~———=————=—-

Same as

above; minor, light-gray anhydrite -—

Polyhalite, reddish-salmon to light-salmon-orange; clear halite,

about
Same as

Halite,

20 percent; dark~reddish-brown siltstone
above; white gypsum and light-gray anhydrite, +5 to 10 percent—

grayish-orange-pink, with very minor light pink polyhalite

and clay —

Same as
Same as
Halite,
Halite,
Halite,
Halite,
Halite,
Halite,
Halite,
Halite,
Halite,
Halite,
Halite,
Halite,
Same as

Halite,

polyhalite

Halite,
Same as
Halite,
Halite,
Same as

Halite,

1 percent brown clay

Same as
Yaiite,
Halite,
Halite,

Halite,

moderate~-browr:

above; increasing clay

above; increasing light-orange-red polyhalite (3 percent)-—————-

light-brown; minor polyhalite; brown clay-—-— —_

grayish-orange-pink; light-pink polyhalite

light-brown, clayey— - -—

® zercent brown clay

light-brown; c_.; content decreasing —_—

grayish-orange-pink; less than 1 percent polyhalite-———————=————

light-brown

light-grayish-orange-pink; less than 1 percent polyhalite--———--

light-brown, clayey

grayish-orange~pink, less than 1 percent polyhalite———mw=m——m———

light~grayish-orange-pink--

light-brown; +2 percent clay---——--—

above; decreasing clay

mocderate-reddish-orange; 1 percent brown clay; 3 percent

light-brown; less than 1 percent polyhalite

gbove; increasing brown clay

medium-brown, clayey; minor polyhalite

grayish-orange-pink; minor, pink polyhalite

above; increasing polyhalite

light-brown, clayey; less than 1 percent polyhalite; -less than

above; increasing polyhalite--

grayish-orange-pink; 2 percent dark-brown pclyhalite——==————ewe==

light-brown, clayey ——
grayish-orange-pink; less than 1 percent polyhalite-—mm=m—=—-—

light-brown, clayey; less than 1 percent brown clay------——————==
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1,000.0~1,005.0
1,005.0-1,010.0

1,010.0-1,015.0
1,015.0-1,020.9

1,020.0-1,90

1,030.0-1,040.
1,040.0-1,045.
1,045.0-1,050.
1,050.0-1,060.
1,060.0-1,065.
1,065.0-1,075.
1,075.0-1,080
1,080.0-1,090
1,090.0-1,100.
1,100.0-1,105.
1,105.0-1,110.
1,110.0-1,115.
1,115.0-1,125.
1,125.0-1,140
1,140.0-1,163

(98
o
o
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1,165.0-1,170.0
1,170.0-1,175.0
1,175.0-1,180.0
1,180.0-1,185.0
1,185.0-1,195.0
1,195.0-1,200.0

1,200.0-1,205.0
1,205.0-1,215.0
1,215.0-1,255.0

1,255.0-1,265.0

1,265.0-1,275.0
1,275.0-1,285.0



Table 9C.--Lithologic log--(Continued)

Description

Depth
(feer)

Halite, light-brown to medium-brown, clay increasing to 2 percent—----—-

Same as above; 1 percenf—brown clay——
Halite, grayish-orange-pink; less than 1 percent polyhalite~———————o —_—

Halite, light-brown to reddish-brown; 2 percent polyhalite

Halite, light-brown, decreasing polyhalite

Halite, light-brown {(pale-reddish-brown) to pale-red; less than

1 percent polyhalits —
Halite, pale-red to pale-reddish-brown; trace (2 percent) of brown clay-

Halite, pale-red to pale-reddish-brown; 2 percent polyhalite; minor

pale-reddish-brown clay

Halite, moderate~orange-pink; trace of moderate-reddish-orznge

polyhalite; trace of moderate-reddisk-brown clayv——

Halite, clear to moderatre-orange-pink; =minor, moderare-orange- :ink

polyhalite; minor, moderate-reddish~-brown clay
Halite, clear to moderate-orange-pink; minor, moderate-orangz-pink

polyhalite; minor, mcderate-reddish~brown and greenish-gray clay-—---—-

Halite, clear to moderate-orange=-pink----- —

Same as above; minor, moderate-orange-pink pelyhalite

Halite, moderate-raddish-brcwn —_——
Halite, pale-red to pale-reddish-brown, coarse crystalline, polyhalitic;

lower 1.0 foot contains minor interstitial brown clay; irregular

dark-greenish-gray clay seam at 1,415.0 feet
Halite, moderate-brown to moderate-reddish-brown, mediumto coarse-

grainred, clayey; 2-5 percent moderata~brown clay, polyhalitic; moderate

brown clay parting at 1,415.9, 1,416.8 feet--

Halite, moderate-reddish-orange, medium to coarse crystalline,

polyhalitic
Halite, mottled pale~reddish-brown and moderate-brown, medium to

coarse crystalline; contains 3-5 percent intergranular, brown,

polyhalitic clay; moderate-brown clay partings at 1,428.8, 1,428.9,

and 1,429.1 feet; one~quarter inch diameter polyhalite -nodule at

1,429.5 feet

Halite, mottled pale~red and moderate-~orange-pink, medium to coarse

crystalline; minor polyhalite—-—
Halite, moderate-reddish-orange to moderate-reddish-brown, medium to

coarse crystalline; polyhalite; 0.2 foot mod-rate-reddish-brown, fine

crystalline polyhalite bed at 1,433.9 feet; from 1,43(.3 to

1,435.0 feet medium- to light-gray clay and pale-yellowish-brown

halite—- —
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1,285.0-1,300.0
1,300.0-1,310.0
1,310.0-1,315.0
1,315.0-1,320.0
1,320.0-1,320.0

1,330.0-1,335.0
1,335.0-1,340.0

1,350.0-1,365.0
1,365.0-1,380.0
1,380.0-1,3%90.0

1,390.0-1,405.0
1,405.0-1,410.0

1,410.0-1,415.9

1,415.9-1,418.2

1,418.2-1,427.5

1,427.5-1,420.2

1,430.2-1,433.3

1,433.3-1,436.3



Table 9C.--Lithologic log-~(Continued)

Description

Depch
(feet)

Halite, moderate-brown, fine to medium crystalline, clayey;

5 percent moderate-brown clay, minor polyhalite; moderate-brown clay

partings at 1,436.3 and 1,436.5 feet; grayish-red clay partings at
1,437.6, 1,439.1, and 1,440.1 feet——

Halite, moderate-orange-pink to moderate-reddish-orange, medium to
coarse crystalline; minor polyhalite; olive~gray clav parting at
1,4:7.3 feet; sparse mineralized zone in lower 3.0 feet--—; ———————————

Halite, brown-gray to moderate~orange, medium to coarse crystalline;
abundant brown clay; some gray-green clay; abundant reddish-brown
polyhaiite; irregularly shaped leached cavities, some contain

langbeinite/leonite/kainite, some sylvite; weak to moderate
7 ’

mineralization, disseminated throughout— - -
Halite, moderate-orange-pink to moderate-red-orange, medium to coarse

crysta’’ine; contains numerous blebs of polyhalite;

very 1::.tle green clay; disseminated leonite/kainite

pseudomorphs after langbeinite; very sparse

langbeinite-
Polyhalite, moderate-reddish-brown, dense; grayish-green clay in

seamlike bands and also in slightly leached cavities, possibly

after leonite/kainite---—-

Halitz, moderate-orange-pink to moderate-~reddish-orange, coarse

. ’ crystalline; sparse polyhalite blebs; small amount of gray-green

clay—-

Halite, moderate-red-pink to moderate-red-orange, coarse crystalline;

contains numerous biebs of polyhalite-——-

Halite, clear to gray-orange-pink, medium to coarse crystalline;

contains sparse blebs of orange polyhalite; small amounts of
interstitial gray clay; sparse, angular, leach: . cavities-———==rm—————
Halite, very light gray to light-gray-red, medium to coarse crystalline;
contains small gray~-green clay inclusions, scattered blebs of
moderate-red polyhalite

Halite, clear to moderate-red-~orange, medium to coarse crystalline;
contains band of gray-green clay, numerous blebs of moderate-red

| polyhalite, some rectangular cavities at 1,473.9 fzet; several

crystals of langbeinite

Halite, moderate-orange-pink to medium gray, coarse crystalline;

abundant gray-green clay; sparse blebs of orange polyhalite; weak

mineralization of disseminated leonite/kainite

1,436.3-1,440.4

1,451.8-1,456.3

1,450.3-1,463.

o

1,463.8-1,465.4

1,465.4-1,466.2

1,466.2-1,467.4

1,467.4-1,468.6

1,468.6-1,469.6

1,469.6-1,475.2

1,475.2-1,479.4

)

)
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Table 9C.--Lithologic log--{Continued)

Description ' D?ptn
(feet)

" Halite, moderate-orange-pink to moderate-orange, mecium to coarse
1,479.4-1,480.83

crystalline; contains numerous orange blebs

Halite, light- to medium-gray, coarse crystalline; abundant gray-green
clay; occasional blebs and large aggregates of polyhalite as large as

0.07 foot across; weak to moderate mineralization of disseminated
1,480.23-1,482.1

leonite/kainite; very tiny crystal of lazngbeinite
Halite, moderate-red—orange, medium to coarse crystalline; occasional

blebs and aggregates of polvhalite; small, pale-red-brown crvstals
1,482.2-14,382.2

of disseminated langbeinite
Halite, medium to coarse crystalline; contains abundant blebs,

stringers, and bands of polyhalite (one at 1,482.0 feet); zbundant

gray-green clay; fairly dense mineralization of leonite/kainite in

partially leached triangular cavities, probably aZter langbeinite;

sparse langbeinite crystals toward bSase

Halite, moderate-~orange-pink to moderate—pirk, ccarse crystalline;
occasional blebs of polyhalite; sparse langbeinite crystals-——-—=——-- 1,485.3-1,487.2

Halite, wmoderate-orange->ink to light-gray-red, medium to coarse
crystalline; contains small amount of polyhalite; moderate amount

of disseminated leonite/kainite/langbeinite; polyhalite band at
1,487.2-1,487.8

1,487.6 feet—
Polyhalite, moderate-red-brown, dense; some interbedded halite in
1,487.8-1,4¢1.0

upper part
Halite, clear to very light yellow, medium to coarse crystalline; a few

very small crystals of sulfate minerals; angular leached cavities
1,491.0-1,494.0

toward base _——
Halite, medium to coarse crystalline; contains abundant blebs of
polyhalite, one 0.2 foot thick polyhalite band at 1,495.2 feet~——-—--~ 1,494.0-1,496.0

Polyhalite, medium~red-brown, marker bed, dense; very small amount
1,496.0-1,496.4

gray-green clay
Halite, moderate-red-pink to medium-gray, coarse crystalline; blebs

of polyhalite mo:z-ly in top half; grav-green clay in bottom half-----—- 1,49 4-1,49
Halite, moderate-¢. age- ink to moderata-red-orange, medium to coarse

crystalline; abundant blebs of polyhalite; some gray-green clay
1,497.5-1,499.5

toward base~———=~—————m————— —
Halite, medium to coarse crystalline; considerable amount of moderate-
1,499.5-1,499.9

orange polyhalite

177



Table 9C.--Lithologic log—{(Continued)

Description

Depth
(feer)

Halite, gray-green to green-gray, medium to coarse crystalline;
gray-green and brown clay; aﬂundant sparse polyhalite blebs; some
clay-filled leached (after leonite/kainite(?)) cavities toward base---

Halite, moderate-orange-pink to moderate-red-pink, medium crystalline;
small amount gray-green clay; some brown clay, small amounts in
cavities; two polyhalite bands at 1,509.3 and 1,509.8 feet——————-———-

Polyhalite-halite mixture, mostly polyhalite, moderate red-brown, cense-

Polyhalite, moderate~red-brown, dense; some interbedded halite towazd
y 3

top; abundant gray-green clay at 1,513.4 feet
Clay, gray-green; abundant blebs of moderate-red-brown polvhalite—=--——-
Halite, moderate-orange-pink to moderate-red-orange, medium

crystalline; moderate amount of polyhalite blebs and stringers—————-—-—-
Halite, moderate-red-orange to pale-red, medium to coarse crystalline;

moderate amount polyhalite blebs; gray-green clay increasing teward

base-- - —————
Halite, moderate~red-brown to gray-red, medium grading to coarse
crystalline; blebs of gray-green polyhalite toward top--——————w—w———-

dalite, pale-red to moderate~-red-brown, medium to coarse crystalline

#]

blebs and stringers of moderate-red-brown polyhalite
Halite, clear to moderate-red-brown to gray-red, medium to coarse
" crystalline; clay at 1,520.4 and 1,521.0 feet in seams; moderate-red-
brown polyhalite blebs and stringers at 1,521.4 and 1,522.3 feet;
moderate to strong mineralization of langbeinite; disseminated weak,

moderate amounts of sylvwite, milky clear and dark-red-brown toward

base ——

Halite, pale~red to moderate-red-brown, medium to coarse crystallire;
green—-gray clay toward top; scattered stringers and blebs of
moderate-red polyhalite; bands of dense, massive langbeinite at

1,524.0-1,526.7 feet; disseminated langbeinite throughout intervalj;

leonite/kainite after langbeinite
Halite, color generally moderate-dark-red-brown, pale-red, and clear,
medium to coarse crystalline, clayey; bands of gray-green clay, blebs
and stringers of dark-red-brewn polyhalite; leonite/kainite leached
cavities, some filled with clay, more common toward top; dark-brown

clay toward base; langbeinite mineralization, large crystals in

places; brown clay in partings
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1,499.9-1,503.3
1,503.3-1,510.3
1,510.3-1,511.3

1,511.3-1,513.6
1,513.6-1,514.1

1,515.2-1,516.1
1,516.1-1,517.0

1,517.0-1,519.9

1,519.9-1,523.5

1,523.5-1,526.7

1,526.7-1,531.5
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Table 9C.--Lithologic log——{Continued)

Description

Depth
faat)

Halite, pale-red to clear, medium to coarse crystalline; scattered

blebs and stringers of moderate-red-brown polyhalite; gray—-green

clay near top of interval
Halite, clear to moderate-red-orange, medium to coarse crystalline;
scattered stringers and blebs of moderates-red-brown polyhalite——=——-

Halite, red to pale~brown, medium to coarse crystalline; thin polyhalite

bands at top and bottom of interval

Halite, moderate-red-orange to moderate-red-brown, medium to coarse

crystalline; blebs of moderate-red-brown polyhalite--
Halite, moderate-red-brown grading into polyhalite at base, medium to

coarse crystalline; stringers and blebs of polyhalite throughout

Polyhalite, pale-red-brown to moderate-red-brown, dense; pale-zed-

brown, fine to medium crystalline halite, 0.02 fcot thick at ceater;

gray-green clay partings at base
Halite, clear to moderate-red-brown, pale-red toward top and base,

medium to coarse crystalline; blebs of moderate-rec-brown polyhalite;

yellow and gray-green clay seam at base of interval
Halite, pale-red-green and red, medium to coarse crystalline, clayey;

gray-green clay at top; medium clay at bottom; leonite/kainite

leached cavities filled with brown clay

Halite, clear to moderate-red-orange, medium to coarse crystalline;

scattered blebs of moderate~red-brown polyhalite
Halite, moderate-red-orange to moderate-red-brown, medium to coarse
crystalline; stringers and blebs of moderate-red-brown polyhalite——-—

Polyhalite, moderate-red-brown, dense; minor halite stringers; gray

clay at base-——
Halite, moderate-red-orange, pale~red, and clear, medium to coarse

crystalline; minor, moderate-red polyhalite stringers near top and

base—
Halite, moderate-red-orange and pale-red, medium to ccarse crystalline;

polyhalite bands at 1,559.4, 1,559.7, and 1,559.9 feet; minor, brown

and gray-green clay at base

Polyhalite, dark-reddish-brown, dense, massive; minor interbedded

halite at top—-— ——
Halite, moderate~red-orange to medium-gray, medium to coarse

crystalline; numerous blebs and stringers of polyhalite; abundant

brown clay in center——

179

1,531.5-1,533.7

1.533.7-1,537.0

1,537.0-1,537.4

1,539.0-1,539.9

1,539.9~1,544.2

1,544.2-1,549.0

1,549.0-1,552.8

1,552.8-1,553.3

1,553.3-1,555.5

1,555.5-1,559.1

1,559.1-1,561.4

1,561.4-1,562.1

1,562.1-1,563.5



Table 9C.~-Lithologic log--{Continued)

- ptt
Description ??Zez)
Halite, pale-red, moderate-red-brown, medium to coarse crystalline; ]
- brown and gray-green intercrystalline clay; minor polyhalite blebs—--— 1,563.5-1,565.6
Halite, moderate-orange-pink, moderate-red-orange, medium to coarse
i crystalline; minor, gray-greea intercrystalline clay; occasional -
| polyhalite blebs; minor gypsum on anhydrite 1,565.6~1,568.7
i Halite, medium-gray, pale-red, moderate-red-orange, coar . crystalline;
i much gray-green clay; ninor polyhalite near base 1,568.7-1,570.1 '
§ Halite, clear to grayish-red, fine to medium crystalline, clayey;
5 grayish~red interstitial clay; grayish-red clay parting at
| 1,570.4 feet—-—-— —_ 1,570.1-1,570.5
% Halite, cléar to moderate-reddish-orange, medium crystallire; grayish-
| red and very dark red interstitial clay--— - 1,570.6-1,571.5
Halite, clear to moderate-reddish-orange. fine to medium crystalline--—-—-— 1,571.6-1,575.7
Halite, clear to olive-gray, fine to medium crystalline; contains minor
interstitial olive-gray clay; olive-gray clay parting at
1,576.1 feet - —_— 1,575.7-1,576.2
Halite, clear to grayish-red and pale-olive, fine to medium crystalline,
clayey; gravish-red interstitial clay (2 percent); grayish-red clay
partings &= 1,576.5, 1,576.5, 1,577.1, 1,578.1, 1,578.7, and
‘ 1,579.9 feet; medium-gray parting at 1,581.9 feet 1,576.2~1,581.9
1 Halite, clear to moderate-reddish-orange, -‘ime crystalline; minor
l moderate-reddish-orange disseminated polyhalite blebs 1,581.9-1,583.4

Halite, clear to medium-dark-gray, medium to coarse crystalline;

medium-reddish-crange, mincr disseminated polyhalite blebs; medium-

|
}
[ dark-gray - :terstitial clay (2 percent); medium-dark-gray partings
‘ at 1,584.3, 1,585.5, and 1,586.7 feet - 1,583.4-1,586.7

Polyhalite, moderate-orange-pink, massive, mixed with clear halite,

fine to medium crystalline-- 1,586.7-1,587.6
Anhydrite, medium-light-gray, fine to medium crystalline, massive;

upper 7.1 feet contains disseminated clear crystals; lower 0.4 foot

contains moderate~reddish-orange, massive polyhalite 1,587.6-1,599.8
Halite, clear to moderate-reddish-orange and greenish-gray, fine to

coarse crystalline; contains minor red-orange disseminated polyhalite

blebs; dark-gray clay partings at 1,599.8, 1,600.5, 1,604.1 1,604.2,

1,606.3, and 1,606.9 feet 1,599.8-1,607.9
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| — Table 9C.-~Lithologic log--(Continued)
i Depth
Description (feet)

" Halite, to clayey halite, clear to pale-reddish-brown; contains

minor disseminated modeZate-reddish-brown polyhalite blebs; minor

grayish-red, medium-light-gray interstitial clay (+2 percent); medium-
light-gray partiangs at 1,607.9, 1,608.0, and 1,608.2 feet; grayish-
red at 1,609.2, 1,610.0, 1,610.1, 1,611.0, 1,612.0, 1,612.2, and
1,612.7 feet

Halite, clear to moderate-reddish-orange and pale-red, medium to coarse

1,607.9-1,612.7

crystalline; contains minor disseminated moderate-reddish-orange

polyhalite blebs; minor interstitial grayish-red clay; clay partings

at 1,613.0, 1,621.4, and 1,623.1 feet i,
Halite, clear tc pale-red, medium to coarse crystalline; contains minor,

grayish-red interstitial clay; medium-dark~gray clay parting at

1,627.9 feet; grayish-red parting at 1,528.5 and 1,6282.8 feet-—==—-— 1,627.7-1,629.3
Halite, clear to moderate-orange-pink and pale-:2d, fine to coarse

crystalline; minor interstitial pale-red clay, less than 1 percent:

sparse disseminated moderate-reddish-orange polyhalite 1,629.3-1,633.6
Halite, clear to greenish-gray and pale-red, fine to medium crystalline;

contains minor interstitial gray-red and medium-light-gray clay;

grayish-red‘partings at 1,633.6 and 1,634.0 feet; medium-light-gray

at 1,634.7, 1,636.5, arnd 1,636.9 feet; minor moderate-reddish-orange
- 1,633.6-1,637.9

polyhalite blebs
Halite, clear to pale-red and greenish-gray, medium to coarse

crystalline; contains minor disseminated moderate-reddish~orange

polyhalite blebs and stringers; minor grayish-red and greenish-gray

interstitial clay; greenish-gray parting at 1,643.0 feet-—=—=v——mmv—am 1,637.9-1,645.6
Halite, clear to pale-red, fine to coarse crystalline; contains sparse

disseminated moderate-reddish-orange polyhalite blebs; more than

3 percent grezenish—gray and grayish-red interstitial clay in upper

0.7 foot: greenish-gray parting at 1,646.3 feet; grayish-red parting

at 1,647.5 feet 1,645.6-1,647.9
Halite, pale-red and pale-yellow-brown, medium to coarse crystalline;

minor amount of brown intercrystalline clay, decreasing downward------ 1,647.9-1,650.1
Halite, moderate~red-orange, moderate-pink-orange, moderate red-brown,

and pale yellow-brown, meditm to coarse crystalline; moderate amount

- intergranular gray-green clay in patches; minor, scattered blebs and

L stringers of red-brown polyhalite ' 1,653.1-1,657.2
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Table 9C.—Lithologic log--(Continued)

Descripticn

Depth
feet)

dalite, moderate-red-brown to pale-red, coarse crystalline; moderate

amount moderate-raddish-browh polyhalite stringers; 0.2 foot thick

layer of pale-red polyhalite at 1,6357.9 feet—
ilalite, pale-yellow-brown, pale-red, moderate-red-brown, coarse
crystalline; slight amount red-brown polyhalite stringers—-——-—---———-—--

{alite, pale-red, pale-yellow-brown, very coarse crystalline; moderate

amount pale-yellow polyhalite stringers
Anhydrite-polyhalite mixed, light to medium crystalline, laminated,
dense; moderate-pink-orange to pale-red, fine to medium crystalline

halite bed in middle at 1,668.5-1,663.9 feet; basal 0.5 foot of unit

contains some halite-- -—

Halite, moderate—orange-pink to pale-red, fine to medium crystallirne;
very minor polyhalite blebs and stringers; grayish~orange-pink
polyhalite band at 1,671.7 feet; medium-gray anhydrite banding at
1,673.7-1,674.0 feet———=—

Anhydrite-polyhalite, mixed with halite pseudomorphs in upper 3.0 feet,

laminated—-

Mudstone, medium-gray

Polyhalite, moderate-red-brown, dense, clayey; moderate amount gray-

green clay with minor halite bands in lower 0.5 foot

Halite, pale-red to moderate-red-brown, medium crystaliine; moizrate
amount polyhalite blebs; 0.2 foot band red polyhalite at 1,6¢6.2 feet-

Halite, pale-red-brown to pale-rad, fine to medium crystalline, clayey;
noderate amount moderate-red-orange polyhalite stringers; gray—green
interstitial clay; grayish-green parting at 1,683.8 feet————-~e—m-—mme

Halite, pale-red to moderate-red-orange, medium to coarse crystalline;
minor stringers and blebs of moderate~red-brown polyhalite; grayish-
green clay parting at 1,692.6 feet; band rich in polyhalite at
1,692.7-1,693.1 feet _—

Halite, pale-red to clear to moderate-red-orange; upper and lower

0.4 foot are nearly clay-free, center portion of wmit has moderate

amount brown and greeu clay; partings at 1,694.6 feet

Halite, pale-red to light-gray, clayey: large amount of intercrystalline

brown clay; clay seams at 1,695.8 feet--—
Halite, moderate-red-orange, pale-yellow-brown, medium to coarse
crystalline; minor pale-red polyhalite blebs; lower 2.0 feet have

minor amount sulfate; lower 0.3 foot is clayey halite and gray-

green clay---
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1,657.2-1,658.3

1,658.3-1,662.2

1,662.2-1,662.9

1,662.9-1,670.5

1,670.5-1,674.6

1,674.6-1,681.9
1,681.9-1,682.3

1,682.3-1,683.9

1,683.9-1,687.4

1,687.4-1,688.9

1,688.9-1,694.1

1,694.1-1,695.6

1,695.6-1,697.8

1,697.8-1,705.3
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Table 9C.--Lithologic log--{(Continued)

Description

Depth
(feer)

Halite, pale-red to light-gray, fine to medium crystalline, clayey;
large amount brown intercrystalline clay; partings at top and at

1,706.9, 1,707.4, and base—

Halite, pale-red to clear, medium to coarse crystalline; moderate

amount moderate-red-brown polyhalite in top 0.4 foot
Halite, moderate~red-orange, medium to coarse crvstalline; moderate

ancunt of moderate-red-brown polvhalite stringers and blebs in upper

two-thirds: minor amount in lower one-third-—

Polyhalite, moderate-orange-brown to grav-red, dense; moderats amount

pale-red halite banding-—-—
Halite, pale~yellow-brown *to pale-red, coarse crystalline; moderate

amounts of moderate-red-brown polvhalire stringers in lower half------
Halite, pale-red, medium to coarse crystzllime, clayey; minor amount

moderate-red-brown polyhalite stringers in center of unit; large

amount of brown intercrystalline clay
Halite, pale-yellow=brown, pale-red, clear, very coarse crystalline;

mocerate amount moderate-red-brown polyhalite stringers———-———=————————
Halite, pale-red, light-gray, clayey; minor amount of moderate-red-

brown polyhalite stringers and blebs; large amount of brown

intercrystalline clay —_—
Halite, pale-red to moderate-red-orange to light-gray, coarse

crystalline; minor amount moderate-red-brown polyhalite stringers and

blebs; minor amount brown intercrystallirpe clay
Halite, pale-red grading downward to moderate-red-orange, medium to
coarse crystalline; moderate amount moderate-red-brown polyhalite

stringers and blebs; lower 0.5 foot contains minor amounts of

disseminated small crystals of langbeinite
Halite, pale-red to light-gray, medium to coarse crystalline; minor
amount moderate-red-brown polyhalite blebs; minor amount of

brown intercrystalline clay, minor amount of disseminated small

crystals of langbeinite
Halite, pale-red to moderate-red-orange, coarse crystalline; moderate

amount of moderate-reddish-brown polyhalite stringers and blebs;

minor amount of gray-green intercrystalline clay
Halite, moderate-red-orange to pale-red to clear, coarse crystalline;

moderate amount moderate-red-brown polyhalite stringers and blebs-——-
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1,705.3-1,707.9

1,707.9-1,709.2

1,713.90-1,7%&.0

1,714.0-1,715.7

1,715.7-1,719.9

1,719.9-1,722.¢6

1,722.6-1,724.0

1,724.0-1,724.5

1,724.5-1,725.9

1,725.9-1,729.7



Table 9C.--Lithologic log--(Continued)

Description

Depth
(feet)

Halite, pale-red to gray-green and clear, medium to coarse crystalline;
moderate amount moderate-red~brown polyhalite near top; moderate
amount gray-green clay near center; clear halite toward base

Halite, pale-red to moderate-red-orange, medium to coarse crystalline;
scattered blebs of polyhalite

Halite, clear to light-gray, medium to coarse crystaliine; occasional
stringers and bands of polyhalite; one large crystal of langbeinite
at 1,736.9 feet; gray-green clay with langbeinite

Halite, clear to moderate-red-orange, medium to coarse crystalline;
occasional blebs of polyhalite-——

Halite, light-gray to medium- :ay, medium to coarse crystalline,
langbeinitic; some gray-greca clay—---

Halite, medium- to dark-gray, coarse crrstalline; abundant gray-green
clay; sparse blebs of polyhalite; sorme partially leacned vugs with
langbeinite in top half

Halite, brown-gray, rarely clear, coarse crystalline; abundant brown
clay with some greenish-gray clay; greenish—-gray clay seams at

1,741.9 and 1,742.2 feet; minor polyhalite blebs; polyhalite band

at 1,742.8 feet

Halite, clear to very light-gray, medium to coa ie crystalline;

prominent moderate-red-orange polyhalite bands at 1,745.8 and

1,746.7 feet

Halite, clear to very light-gray, medium to coarse crystalline;

prominent polyhalite band at 1,749,7 feet; very minor amount gray-

green clay

Halite, medium- to gray-brown, fine to coarse crystalline, clayey;
abundant brown clay; sparse blebs of polyhalite
Halite, clear to medium-brown-gray, coarse crystalline:; scattered
polyhalite blebs; abundant brown intercrystalline clay; small amount
gray-green clay; clay parting at 1,756.4 feet
Halite, clear to very light-gray, coarse crystalline; small amount
brown and gray-brown clay; sparse blebs of red-brown polyhalite;
few small angular leached cavities in middle of unit-—-----—~vm—vem——
Halite, pale-red to very light gray, medium to coarse crystalline;
scattered blebs of moderate-red-brown polyhalite; small amount of
intercrystalline gray-green clay; brown clay at base
Halite, medium-gray to brown-gray, medium to coarse crystalline;
contains abundant brown clay; sparse polyhalite blebs and stringers;

brown clay partings at 1,764.2 feet

1,729.7-1,733.3

1,733.3-1,736.7

w

1,737.5-1,738.

1,738.8-1,739.4

wi

1,739.4-1,740.

1,740.5-1,744.0

1,744.0-1,748.6

1,748.6-1,754.4

1,754.4-1,756.2

1,756.2-1,760.6

1,760.6-1,761.4

1,761.4-1,762.4

1,762.4-1,764.3

]
b, /
s



Table 9C.--Lithologic log--{Continued)

Description

Denth
(faet)

" Halite, light— to mediumgray, medium to very coarse crystallize;

minor amount brown intercrystalline clay; sparse small

polyhalite blebs; few angular leached cavities
Halite, very light-yellow to moderate-orange-pink, medium to coarse

crystalline; very small amount brecwn and gray-green clay; scattered

polyhalite stringers concentrated near base
Halite, medium-gray, medium to coarse crystalline, clayey; abumdant

gray-green clay, partiang near top of unit; sparse polyhalite; sparse

brown intercrystalline clay--

Halite, brown-gray, medium crystalline, clayey; contains sparse blebs

polyhalite; abundant brown clay—-—-——-—-——c——-—

Halite, pale-red to gray-red, very fine to medium crystalline; moderate
amount polyhalite blebs and stringers; shundant brown and gray-green
clay; clay partings at 1,772.5, 1,775.¢%, and 1,777.0 feet———=—-=——o—mn

Halite, pale-red, gray-red, and moderate-red-brown, medium to coarse
crystalline; abundant dark-red-brown clav, especially in lower part;
numerous blebs and stringers of polyhslite concentrated near base;
brown clay partings at 1,777.6, 1,776.2, 1,779.9, and 1,780.5 feet—--

Halite, moderate-red-orange to clear, medium to coarse crystalline;

abundant polyhalite blebs and stringers--
Halite, clear to moderate-rad-orange, mecium to coarse crystalline;

numerous blebs and stringers of polyhalite; very minor amount

gray-green clay-—— ——
Halite, clear to moderate-red-nrange, mecdium to coarse crystalline;

numerous blebs and stringers of polyhalite, clear toward base

Hulite, moderate-red-orange, medium to coarse crystalline; numerous

polyhalite stringers, grades to polyhalite at base-
Polyhalite, moderate-red-brown, dense; small amount gray-green clay;

moderate amount fine to medium crystalline, interbedded halite

Mudstone, light= to medium-gray-green:

Halite, clear to very light-gray, medium %to coarse crystalline; small

amount polyhalite blebs near top
Halite, gray-red, clear in places, medium to coarse crystallire, clayey;

abundant brown clay; some gray~grzen clay; 9.4 foot brown clay at

top of umit

~1!

1,764.3-1,7€=.

1,765.7-1,76%.2

1,777.4-1,781.9

[o

1,781.8-31,734.
1,784.6~1,786.7

1,786.7-1,787.4

1,788.2-1,788.9
1,788.9-1,78¢.1

1,789.1-1,78¢.3

1,789.9-1,7%0.9



Table 9C.--Lithologic log-—{Continued)

Description

Depth
.(feet)

Halite, gray-red to moderate-red-orange, medium to coarse crystalline;
abundant blebs and stringers of polyhalite; minor brown and gray-

green intercrystalline clay; brown clay parting at 1,793.6 feet;

leached cavities—

Halite, pale-red and moderate-red-orange, very fine to medium

crystalline; moderate-red-brown polyhalite-——

186

1,790.9-1,795.0

1,795.0-1,796.0
Total depth

O
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TABLES 10A-10G

Basic data from drill hole P-10,
Waste Isolation Pilot Plant area, Eddy County, New Mexico
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\
Table 10A.--Abridged drill-hole history &Mﬂw/

LOCATION: Sec. 26, T. 22 S., R. 31 E.
706 m (2,315 ft) from north line
103 m (339 £ft) from west line

ALTITUDE (LAND SURFACE): 1,069 m (3,508.4 ft). Datum for depth measurements in drilling and
logging operations-

LITHOLOGIC LOG PREPARED BY: J. C. Lorenz, Florian Maldonado, B. R. Orr, L. A. Rives, R, P.
Snyder, and R. W. Spengler, September 26 to October 16, 1976-

DR_LLING CONTRACTOR: Pennsylvania Drilling Co.

DRILLING RECORD: Commenced drilling on September 24, and completed on October 15, 1976, at
612 m (2,009 ft) below land suriace.

Recovered all casing, and plugged with cement.

REMARKS: Top of salt in Rustler Formation at 217 m (712 ft) below land surféce-

190 L
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™
E&M”/3 Table 10B.-~Stratigraphic summary
Rock unit ; cot Depth intervall eters
B Holocene deposits } 0-8 0-2
VA> . Triassic rock: .
5 Santa Rosa Sandstone 8-151 2-46
) Permian rocks:
! Dewey Lake Red Beds 151-686 466-209
| Rustler Formation 686-1,086 209-331
: Magenta Dolomite Member 757-781 231-238
| Culebra Dolomite Member 931-957 284-292
; Salado Formation 1,086-2,009 331-612
Upper member 1,086-1,394 331-4386
McNutt potash zone 1,594-1,983 i86-504
Vaca Triste Sandstone Member?  1,594-1,503 486-439
11th ore zone 1,652-1,655 504-304
Marker bed 117 1,662-1,664 507-507
Marker bed 118 1,686-1,688 514-515
Marker bed 119 1,710-1,712 521-522
10th ore zone 1,717-1,725 523-526
Marker bed 120 1,733-1,734 528-529
9th ore zone 1,740-1,744 530-532
Marker bed 121 1,751-1,753 534-534
Marker bed 122 1,759-1,760 536-536
8th ore zone 1,765-1,775 538-541
Union anhydrite3 1,784-1,798 544-548
- " 7th ore zone 1,807-1,811 551-552
6th ore zone 1,822-1,825 555-556
5th ore zone 1,831-1,841 558-561
Marker bed 123 1,868-1,875 569-572
Marker bed 124 1,8380-1,888 ’ 573-575
4th ore zone 1,892-1,905 577-581
L 3d ore zone 1,913~1,929 583-588
f 2d ore zone 1,934-1,938 589-591
‘ 1st ore zone 1,961-1,969 598-600
Marker bed 126 1,982-1,983 604-604
~ Lower member 1,983-2,009 604-612
R Marker bed 127 2,005-2,008 - 611-612
{ Maximum depth recorded 2,010 613

lpepth interval recorded from geophysical logs.
20f Adams, 1944.
3Informal wnit of Salado Formatiom.
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Table 10C.--Lithologic log

Description ??2:?)

Caliche; some reddish-brown sandstone 0.0- 10.0
Same as above; with increase in reddish-brown sandstone 10.0- 15.0
Caliche: with reddish-brown sandstone; approximately 50 percent caliche,

approximately 50 percent sandstone 15.0- 20.0
Sandstone, dark-reddish-brown; minor caliche 20.0- 22,
Sandstone, dark-reddish-brown, medium~graine: 25.0- 30.0
Sandstone, reddish-brown, fine-grained; calcite cement 30.0- 35.C
Same as above; with sparse, gray sandstone; caliche 35.0~- 35.0
Same as above; no gray sandstone~—- 55.0- 75.0
Sandstone, reddisi~brown, very fine grained; sparse caliche-———===——=~=— 75.0- &C.0
Sandstone, reddisk-browm, very fine grained; red mudstone, with sparse,

green reduction spots 30,0~ 95.0
Sandstone, reddish-brown, very fine grained; heavy contamination of

sandy, red mud 95.0-~ 100.0
Sandstone, reddish-brown, with reduction spots, silty; heavy

contamination of silty, red mud 100.0- 105.0
Same as above; increasing green siltstone; decreasing contamination by

mud 105.0- 115.0
Siltstone, reddish-brown, with green reduction spots; heavy

contamination of silty, red mud 115.0- 135.0
Same as above; decreasing contamination of mud; spa se caliche-——————— 135.,0- 140.0
Same as above; increasing contamination of mud; more caliche———————=———- 140.0~ 143.0
Same as above; some contamination of white mud 145.0- 150.0
Same as above; no white mud 150.0- 155.0
Siltstone, reddish-brown, some green reduction spots 155.0~ 165.0
Same as above; with some caliche 165.0~ 170.0
Shale, reddish-brown, some green reduction spots; some caliche-—-—-—-- 170.0- 175.0
Same as above; no caliche 175.0~- 180.0
Same as above; some caliche 180.0- 195.0
Shale, reddish-brown, fewer green reduction spots; with some caliche--—-—- 195.0- 200.0
Siltstone, reddish~browm, with green reduction spots 200.0- 255.0
Siltstone, reddish-brown, with green reduction spots; minor gypsum—-———--— 255.0- 275.0
Siltstone, reddish-brown, with green reduction spots; minor gypsum;

trace of clear halite 275.0- 300.0
Siltstone, reddish-brown, green reduction spots; minor gypsum; .

sparse halite 300,0- 340.0
Siltstone, reddish-brown, green reduction spots; minor gypsum;

sparse black shale 340.0- 345.0
Siltstone, reddish-brown, fire, sandy; minor gypsum 345.0- 360.0




Table 10C.~-Lithologic log--(Continued)

Descripticn ?;2;2)

Siltstone, reddish-brown, with green reduction spots; minor gypsum—-——- 360,0- 375.0
Siltstone, reddish-brown, minor green reduction spots 375.0- 385.0
Same as above; trace of selenite 385.0~- 400.0
Siltstone, reddish-brown, with green reduction spots; trace of

selenite 400.0- 430.0
Same as above; increase iIn reduction spots 430.0- 445.0
Same as above; minor amount of reddish~brown claystone 445,0- 455.0
Siltstone, reddish~brown, with green reduction spots; trace of

selenite- 455.0~ 470.90
Same as above; minor reddish-brown claystone 470.0- 475.0
Siltstone, reddish—-brown, with green reduction spots; 20 percent

claystone; trace of selenite 475,0- 495.,0
Same as above; trace of black claystone 495,0-~ 500.0
Siltstone, reddish-brown, with green reduction spots; sparse

reddish-brown claystone; minor gypsum 5600.0- 600.0
Siltstone, reddish-brown, with light-green reduction spots;

little claystone; minor gypsum-- 600.0- 610.0
Sandstone, moderate-reddish-brown, very fine grained, medium to

well sorted; mod rate-reddish-brown siltstomne 610.0- 635.0
Sandstone, moderatz-—reddish-brown, fine-gra-:.ed, subrounded to

rounded, well-sorted; minor gypsum- 635.0- 655.0
Sandstone, moderate-reddish-brown, fine-grained, subrounded to

rounded, well~sorted; minor gypsum~-- 655.0- 660.0
Sandstone, moderate-reddish-brown, fine- to medium-grained,

subrounded to rounded, well-sorted; minor gypsum; minor

moderate-reddish-brown siltstone 660.0-. 670.0
Sandstone, moderate-reddish-brown, fine— to medium-grained,

subrounded to rounded, well-sorted; minor gypsum 670.0- 80,0
Sandstone, moderate-reddish-brown, fipne-grained, subrounded

to rounded, well-sorted; minor anhydrite 680.0- 685.0
Sandstone, moderate-reddish~brown, fine~ to medium-grained,

subrounded to rounc:d, well-sorted; sparse anhydrite 685.0- 690.0
Anhydrite, grayish-orange-: ak; some moderate~reddish-brown,

fine-grained, well-sorted sandstone 690.0- 695.0
Anhydrite, grayish-orange-pink; some moderate-reddish-brown,

695.0- 700.0

fine-grained, well-sorted sandstone
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Table 10C.--Lithologic log--{(Continued)

Description ?;Z:i)

Anhydrite, grayish-orange-pink, massive; minor medium-reddish-brown,

fine-grained, well-sorted sandstone 700.0- 730.9
Anhydrite, very light gray; frace of moderate-reddish-brown )

siltstone 30,0~ 745,02
Anhydrite, very light gray; trace of moderate-reddish-brown

siltstone- 745,0- 755.0
Dolomite, medium~-gray, crystalline, with minute vugs; gray

anhydrite with gypsum rinds; grayish-white gvpsum; some

reddish-brown siltstone- - 755.0- 760.9
Dolomite, medium-gray; some anhydrite and gzypsum; some

reddish-brown siltstone- 760.0- 770.0
Dolomite, medium-gray, fine crystalline 770-0-  780.2
Anhydrite, medium-gray; gypsum; some dolomi:te 780.0- 790.0
Same as above; some reddish-brown siltstone .790.0- 795.0
Same as above; no dolomite 795.0- 200.0
No sample 800,0- 810.0
Anhydrite, medium-gray with gypsum rinds; white gypsum: some

reddish-brown siltstone- 810.0~ &€£0.D
Same as above; increasing white gypsum 860.0- 865.0
Anhydrite, medium-gray with gypsum rinds; some white gzypsum;

reddish-brown siltstone; trace of selenite- 865.0- 880.0
Anhydrite, medium~gray with gypsum rinds; trace of salt----=r——=v——-— 880.0- 885.0
Halite and anhydrite; trace of bluish-gray clay; some

reddish-brown siltstone 885.0- 890.0
Halite; some anhydrite; reddish-brown siltstone-- 890.0- 90n.0
Halite; some reddish-brown siltstone; anhydrite 90Q.0- 610.0
Same as above; trace of white gypsum 910.0- 915.0
Anhydrite; some halite; reddish-brown siltstone common---—=—=—-====—==== 915.0- 920.9
Anhydrite, white; scattered reddish-brown siltstone 920.0~ 930.0
Dolomite, grayi:h-white, fine-grained; scattered reddish-brown

siltstone= 930.0- 945.0
Same as above; less than 1 percent anhydrite 945,0- 950.¢C
Same as above; no anhydrite 950,0- 955.C
Same as above; les: than 5 percent anhydrite 955.0- 960.0
Dolomite, white-gray, fine-grained; 20 percent reddish-brown

siltstone; scattered blulsh-gray shale- T 960.0- 965.0
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Table 10C.--Lithologic log--{Continued)

Descripotion

Siltstone, reddish-brown, very fine grained; 5-10 rercent

halite; less than 1 percent anhydrite--

Siltsteone, reddish-brown, very fire 3rained; increasing halite

and anhydrite; some bluish-gray shale

Anhydrite and gypsum, white; contains disseminated reddish-brown

siltstone; some disseminated gypsum

Anhydrite and gypsum, fgravish-white; selenite: scme halite;

black shale; red siltstone- -

No sample--

Halite, clear; white gypsum; black shale: red siltstong——-—--—---—~-—--

Same as above; increasing halite-

Same as above; some gray anhydrite

Same. as atove; trace of dclomite- -

Shale, grayish-black; reddish-brown siltstone; scme anhydrite,

white zypsum, and dolomita; trace of halite-

Same as above; some grayish-blue mudstone and reddish-browm

sandstone

Mydstone, gravish-~blue--

Halite, clear; some reddisn-brown sandstone and siltstone

Halite, clear; trace of polvhalite-

Halite, clear; trace of polvhalite, white gypsum, and

reddish-brown siltstone

Same' as above; increasing polyhalite

Halite; trace of polvhalite, reddish-brown siltstome,

light-greenish-gray sandstone, and black shale

Halite, polyhalite common; trace of reddish-brown siltstone

Same as above; reddish-brown siltstone more common

Yo sample

Halite, clear; trace of polyhalite, r=’.. :-brown siltstone, and

black shale

Halite, clear; cavings

Caliche, anhydrite, red siltstone, salt; cavings
Same as above; abundance of reddish-crange polyhalite-—--—————-=~——-—
Same as above; increasing halite (less contamination?)=~=—==—-—————w=m———o

Caliche; clear salt; reddish-orange polyhalite; contaminated——--—-----

Halite, clear; caliche; silitstone; contaminated

Halite, clear; reddish-orange polvhalite:

1,055.0-1,32€0.0

1,060.0-1,065.0
1,065.0-1,L0°0,0
1,089, -1i,{ 5.0
1,095.0-1,1C0.0

1,155.0-1,160.0
1,160.0-1,200.0
1,200.0-1,210.0
1,210.0-1,215.0
1,215.0-1,225.0
1,225.0~1,240.0
1,240.0-1,23
1,255,0-1,2

0
.0

(SR V]



Table 10C.~~Litholegic log--(Continued)

Description

Depth
(feet)

Halite, clear--

Halite, clear; contaminated with siltstone, sandstone, and caliche-——-

Halite; anhydrite; gypsum; contaminated sample

Same as above; with caliche and sandstone
Halite, clear and moderate-reddish-orange; some contamination---—--=----
Same as above; with minor moderate~reddish-brown polyhalite-=-—-—-=----

Halite, clear; minor amount of moderate-reddish-brown polyhalite-—----

Halite, clear; moderate amount of polyhalite
Halite, clear; minor amount of reddish-brown polyhalite-——-————-—————

lalite, clear to pale-red: minor amounts of reddish-brown polvhalite

and brown clay

Halite, clear and moderate-reddish-orange; some contamination

of reddish-brown siltstone from uphole

Halite, clear and moderate-reddish—-orange; =inor

moderate-reddish-brown polyhalite; contaminated

Halite, clear and moderate-reddish-orange =

Same as above; contaminated-

Halite, clear; minor polyhalite

Same as above; with minor brown clay

Halite, clear; minor reddish~brown polyhalite

Halite, clear and pale-yellowish-brown

Same as above; with light- to moderate-reddish-brown polyhalite------—-

Halite, clear
Halite, clear and pale-red, very aminor reddish-brown polyhalite——=---—-
Halite, light-brown, medium to coarse crystalline; contains
stringers of moderate reddish-orange polyhalite; very coarse
crystalline halite toward base, very fine crystalline at base—---——-

Clay, halitic; brown, medium to coarse crystalline white halite;

granular polyhalite increasing downward

Halite, mottled light-brown, medium crystalline; contains

moderate-reddish-brown polyhalite stringers
Halite, mottled grayish-brown, fine to medium crystalline;

intercrystalline gray clay; 0.1 foot thick moderate-reddish-brown

polyhalite band at base
Halite, light-brown, fine to medium crystalline; contains minor

polyhalite blebs

[
O
(o4}

1,260.0-1,265.0
1,265.0-1,270.0
1,270.0-1,275.0
1,275.0-1,290.0
1,290.0-1,305.0
1,305.0-1,360.0
1,360.0-1,370.0
1,370.0-1,375.0
1,375.0-1,395.0

1,395.0~1,400.0
1,400.0~1,410.0

1,410.0-1,415.0
1,415.0-1,435.0
1,435.0-1,445.0
1,445.0-1,455.0
1,455.0-1,460.0
1,460.0-1,545.0
1,545,0-1,550.0
1,550.0-1,570.0
1,571.0-1,580.0
1,580.0-1,620.0

1,620.0~1,624.3
1,624.3-1,630.4

1,630.4-1,631.2

1,631.2-1,631.7

1,631.7-1,632.2



Table 10C.--Lithologic log--(Continued)

Description ?EEZ:)

Halite, light-brcwn, mottled; medium crystalline, clayey;
contains minor polyhalite blebs; brown clay partings at

1,632.5 and 1,632.6 feet
Halite, light-brown to moderate-reddish-orange, fine to medium

1,632.2-1,633.0

crystalline; moderate-reddish~orange intercrystalline
1,633.0-1,634.¢9

- 1,634.9-1,635.0

polyhalite, increasing with depth

Polyhalite, moderate-reddish-brown, dense

Halite, light-orange-pink, medium crystalline; contains
1,635.0-1,635.8

moderate-reddish-orange polyhalite stringers
Halite, light-brown, mcttled, medium crystalline; brown clay

increases downward; contains minor intercrystalline polyhalite--——-- 1,635.8-1,636.3
Halite, moderate-reddish~orange, medium crystalline; fimnely

disseminated polyhaliite increases downward; dissolved sylvite
1,636.8-1,639.2

vugs near base-—
Clay, gray to brown, halitic; contains triangular-shaped crystalss

at base are polyhalite bands; polyhalite baad at 1,640.6 to

1,640.% feet— 1,639.2-1,642.1

Halite, light-brown to clear, medium to very coarse crystalline;

very minor brown clay; contains moderate-reddish-brown
1,642.1-1,644.6

polyhalite blebs——

Halite, light-brown to moderate~reddish-orange, medium crystalline,
1,644,6-1,545,3

polyhalitic
Halite, light-orange-pink to light-brown, medium to very coarse

crystalline; contains minor moderate-reddish-brown polyhalite
1,645,3~1,648.1

stringers and blebs-
Halite, light-reddish-orange, coarse crystalline; upper 0.4 foot

contains gray clay, moderate-reddish-orange disseminated
- 1,648,1-1,650.6

intercrystalline polyhalite and blebs
Halite, light-brown, fine to medium crystalline; sylvite vugs in

lower 0.6 foot; moderate amount of greenish-gray clay parting
1,650.6-1,652,1

at base
Halite, mottled pale-red, medium to coarse crystalline;

moderate reddish-brown sylvite; iron-stained vugs; gray clay

parting at 1,652.8 and 1,653.0 feet- 1,652.1-1,653.9
Halite, light-brown, medium to coarse crystalline; contains

moderate-reddish-brown polyhalite bleb at 1,653.9 feet and

very minor polyhalite throughout unit- 1,653.9-1,655.0




Table 10C.--Lithologic log--{(Continued)

Descripticn

Depth
(feet)

Halite, pale-v- .lowish-brown, medium to coarse crystalline; contains

intercrystalline polyhalite and blebs
Halite, light-brown, medium to coarse crystalline, polyhalitic:

contains moderate-reddish-orange polyhalite blebs and

stringers
Halite, moderate-reddish~brown, medium to coars. .zalline,
polyhalitic; polyhalite band at 1,660.3 feet; -../zte vugs

at 1,659.9 feet

Polybalite, moderate-reddish-browvmn, dense: 0.2 foot-thick

gray clay seam at base-

Halite, light-gray, mottled, medium to coarse crystalline:

ninor gray clay seams and intercrystallire clay ——

Halite, light-reddish-orange to beige, coarse crystalline;

contains minor disseminated polyhalite
Halite, light-olive-gray, medium to coarse crystalline; minor

gray clay; minor reddish-brown polvhalite blebs; minor

leached sylvite -

Halite, moderate~reddish-orange, coarse crystzalline, pclyhalitic;

gray clayey zone at 1,668.4 . zet

Halite, light-olive-gray, medium to coarse crystalline; contains

minor intercryvstalline clay
Halite, light-reddish-orange, medium crystalline, polyhalitic;

contains moderate-red polyhalite blebs-—-—- -

Halite, clear, pale-red, medium to coarse crystalline; contains

minor to moderate amounts of moderate-reddish-orange, moderate-

reddish-brown, and moderate-orange-pink blebs of polyhalite;

top 5.0 feet is argillaceous halite; grayish~red clay partings

at 1,671.9, 1,672.6, 1,674.4, and 1,675.3 feet; minor to

moderate amounts of disseminated sulfates (langbeinite);

minor amounts of disseminated sylvite (leached areas)--—————=—-————m-=
Polyhalite, mcderate-reddish-brown, massive; contains minor amounts

of blebs and stringers of clear halite; greenish-grayv clay

parting at base--
Halite, clear, pale-red, medium to coarse crystalline; contains minor

amounts cf grayish-orange-pink polyhalite blebs; pale-red polyhalite

band at 1,689.7 feet; minor amounts of disseminated sodium sulfates--

Polyhalite, pale-red, massive; contains mincr amounts of clear halite--

198

1,655.0~1,655.6

1,655.6~1,659.¢

1,659.6-1,861.3

[0+

1,A61.3-1,6A2.

1,667.0-1,667.6
1,R67.6-1,669.1
1,669.1-1,669.5

1,669.5-1,670.9

1,670.9-1,683.3

1,683.3-1,685.5

1,685.5-1,690.5
1,690.5-1,691.2
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Table 10C.--Lithologic log--(Continued)

Descripticn

Depth
(feet)

"Halite, clear, pale-red, medium crystalline; moderate amcunts of
disseminated moderate-reddish-brown polyhalite tlebs and

stringers; greenish-gray parting at 1,692.0 feet; minor

disseminated greenish-gray clay--

Halite, clear, pale-red, medium crystallire, argiliaceous; contains
minor disseminated moderate~reddish-orange pelvhalite blebs;
moderate to large amounts cf interstitial grayish-green clay at
top, with increase in grayish-red interstitial clay toward base;
grayish-grezen clay parting at 1,695.3 feet; grayish-red clay
parting at 1,69€.0 feet; grayish-red clay bed at

1,697.5-1,6%97.9 feet

Balite, clear, pale-rad, medium to coarse crystzlline: miror

moderate-reddish-brovm and grayish-orange-vink polvhalire blebs

and some stringers; polvhalite increasing toward base ———
Halite, clear, medium to coarse crystalline; moderate-raddish-brewn

stringers, bands, and blebs of polvhalite very cormen throughout

unity 0.2 forn-thick polyvhalite band at 1,707.2 fset=--———-—m——-or-—

Polyhalite, m: -z :~reddish-brown, massive; traca of clear halite;

grayish-green clay parting toward base ———

Halite, clear, pale-red, medium to coarse crystalline; contains
minor to & lerate amounts of moderate-reddish-brown blehs and
stringers of polyhalite; minor amounts of grayish-green interstitial
clay at tcp; grayish-red interstitial clay toward base-=—===-=-=-—- -

Halite, clear, coarse crystalline; contains trace amounts of

moderate-reddish-orange polyhalite blebs
Halite, clear, pale-red, medium to coarse crystalline, argillaceous:
contains moderate amounts of moderate-::ddish-orange and
noderate~reddish~brown polyhalite blebs; moderate to large
amounts of grayish-green ‘iterstitial clay at top of unit;
grayish-green clay partings at 1,722.6 and 1,723.0 feet;

minor amounts of interstitial grayish—green clay toward

base; gravish-red clay parting at base-
Halite, clear, pale-red, moderate-reddish-~orange, medium to coarse

crystalline; contains minor to moderate amounts of mederate-—

[

orange-pink, moderate-reddish-orange pelyhalite b

stringers, and band-

Polyhali: ., moderate~reddish~brown, massive; trace of halite

teward zase -

199

¢

1,726.3-1,731.5



Table 10C.--Lithologic log--(Continued)

Description

Depth
(feet)

Falite, clear, pale-red; contains minor moderate-reddish-brown

polyhalite blebs; trace amounts of grayish-green interstitial

clay

Halite, clear, moderate-reddish-orange, medium to coarse crystalline;
minor to moderate amounts of moderate-reddish-brown polyhalite
blebs; minor grayish-green interstitial clay at top; 1,7.7.2 feet
to base of unit increase in interstitial grayish-green clay;

grayish-red clay parting at 1,737.1 and at top of unit;

grayish-red clay parting at base-
Halite, clear, pale-red, medium to coarse crystalline,

argillaceous; trace amounts of mecderate-orange-pink polyhalite

blebs; mocderate amounts of grayish-red interstitial clay-——~—————=---—-
Halite, clear, pale-red, medium to coarse crystalline; trace

amounts of moderate-orange-pink and moderate-reddish~brown

polyhalite blebs, increasing to moderate amounts toward base---—-—--—--
Polyhalite, moderate-reddish-orange, moderate-orange---own,

massive; trace of clear halite; grayish-green clay parting

at base-
Halite, clear, pale-red, moderate-reddish-orange, medium to coarse

crystalline; moderate amounts of mcderate-reddish-brown and

moderate orange—-pink polyhalite blebs and stringers

Polyhalite, pale-red, moderate-reddish-brown, massive
Halite, clear, pale-red, moderate-raddish-~orange, medium
crystalline: moderate amount of moderate~reddish-brown and
moderate-orange-pink polyhalite blebs and stringers; minor
amounts of interstitial grayish~green clay toward base---—==——-=—=m—
Halite, clear, pale-red, medium to coarse crvstalline; minor amounts
of moderate-reddish-brown polyhalite blebs; upper 2.0 feet of unit
contain moderate amounts grayish-red interstitial clay and minor
amounts of grayish-green clay; lower 1.0 foot of unit contains
moderate amounts of grayish-red interstitial .lay; grayish-green
clay partings at 1,758.7, 1,759.7, and 1,764.4 feet

Halite, clear, pale-red, moderate-reddish~brown, m¢ m to ¢ <:se
crystalline; minor to moderate amounts of moderate~reddish-brown

polyhalite blebs and stringers; moderate amounts of grayish-red

interstitial clay in upper 1.5 feet of unit

1,732.2-1,732.7

1,7

w
3%

.7-1,740.6

1,740.6-1,743.8

1,743.8-1,749.2

1,749.2-1,751.0

1,751.0-1,757.0
1,757.0-1,757.7

1,757.7-1,758.7

1,758.7-1,764.4

1,764.4-1,770.6
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Table 10C.--Lithologic log-——{Continued)

Description

Denth
(feet)

Halite, clear, pale-red, medium crystalline, argillaceous; minor
amounts of moderate-reddish-orange polyhalite blebs; large amount
of grayish-green interstitial clay at 1,770.6-1,771.3 feet; large
amount of grayish-red interstitizl clay from 1,771.3 to base;
grayish-green clay partings at . 771.0 and 1,771.3 feet;

grayish-red clay partings at 1,772.0, 1,773.5, 1,774.0,

1,775.3, and 1,776.7 feet
Halite, clear, pale-red, medium to coarse crystalline, argillaceous;

moderate amounts of moderate~redéish-brown polyhalite blebs,

decreasing toward base; minor to moderate amounts of interstitial

grayish-green clay; grayish-green clay partings at 1,778.5,

1,779.0, and 1,77%.4 feet

Anhydrite, light- tc medium-gray, laminated; secondary halite

growths in lower part--—

Halite, pale~red to pale-vellowish-brown, fine to medium crystalline;

contains very minor peclyhalite bands--
Halite, pale-red and clear, medium crystalline; contains very minor

polvhalite stringers; slightly clayey, grayish-green parting

at top-

Halite, moc :rate-reddish-orange and pale-red, fine crystalline;

contains minor polyhalite stringers

Halite, light-gray and pale-red, medium to coarse crystalline,

argillaceous; dark-gray clay parting at 1,804.8 feet
Halite, pale-red, moderate-reddish-orange, and moderate reddish-brown,

fine tc medium crystalline; moderate amount of moderate-reddish-

orange polyhalite stringers
Halit:, medium-gray to pale-red to grayish-green, fine crystalline,
argillaceous; concentration of polyhalite stringers at 1,807.4~

1,807.7 feet; brown clay parting at 1,807.1 feet; grayish-green

parting at 1,807.9 feet-
Halite, light-brown and pale-red, fine to medium crystalline,

argillaceous; brown clay partings at 1,808.6, 1,809.2, 1,809.8,

and 1,810.6 feet; grayish-green parting at top of unit-—---————-eem———

dalite, pale-red, light-brown and moderate-reddish—orange, f.ae

crystalline, argillaceous; moder: e amount of moderate-reddish-

orange poelyhalite stringers--—

Clay, moderate-brown, very fine crystallire, halitic; clear halite~----

201

1,770.6-1,777.5

1,777.2-1,783.8

1,783.8-1,797.5

1,797.6-1,800.9

*,800.9-1,802.8

1,302.8-1,803.6

1,803.6-1,804,9

1,804.9-1,805.7

1,805.7-1,808.3

1,808.3~1,811.0

1,811.0-1,812.1
1,812.1-1,812.5



Table 10C.--Lithologic log--{Continued)

Description

Depth
(feet)

Halite, moderate-reddish~brown and moderate-reddish-orange, fine

to medium crystalline; minor greenish-gray clay intercrystalline

near base; polyhalitic
Clay, moderate~brown, halitic; very £ine crystalline clear

halite; browm clay partin-s at 1,814.0, 1,314.3, and 1,814.6 feet———-
Halite, clear, medium crystalline; ccntains minor polyhalite blebg——---

Halite, medium-gray, medium to coarse crystalline; browm

intercrystalline clay-

Halite, clear to noderate-raddish-orange, coarse crystalline;

contains minor polyhalite stringers-—

Halite, clear, medium tc coarse crystalline; ninor reddish-brown

polyhalite and clay--- —
Halite, clear to modevate-reddish-orange, medium crystalline,

with scattered coar 2 crystalline; some blets of reddish-orange

polyhalite

Halite, clear to moderate-reddish-brown, medium crystalliane;

large amount of intercrvstalline polvhalite
Halite, clear to reddish-brown, medium crystalline; moderate

amount of reddish-brown clay and polyhalite in scattered

masses; halite grades to clear in lewer part
Halite, clear and light-reddish-cranse, :rading to clear at

1,826.0 feet, medium crystalli: . -.: zminated polyhalite

blebs; polyhalite intense at 1,827.3 feet
Halite, clear to dark-reddish-browm, medium crystalline; blebs of

moderate-red polyhalite throughout; brown clay seams at 1,830.¢9

and 1,831.2 feet; moderate amount of intercrystalline clay------—--—
Halite, clear with scattered intercrvstalline orange-red p- halite~-——-

Halite, moderate~reddish-brown, medium crystalline; moderz:-=-

reddish-brown polyhalite

Halite, clear to moderate-brown, very coarse crystalline; moderate

amount of dark-reddish- sown and bluish-gray clay
Halite, clear to pale-red, medium to coarse crystalline; minor

intercrystalline reddish-brown clay, crystals grade to fine;

thin pale-orange clay seams at 1,839.0 and 1,840.4 feet----—--————-
Halite, clear to moderate-reddish-brown, fine crystalline;

moderate amount of brown intercrystalline clay; clay seam

at 1,842.6 feet—-

Halite, clear, fine to medium crystalline; numerous stringers of

moderate-orange-red polyhalite

202

1,812.5-1,313.5

1,813.5-1,215.0
1,315.0-1,216.5

1,817.6-1,319.8

1,819.8-1,329.8

1,820.8-1,821.8

1,821.8-1,822.5

1,822.5-1,825.7

1,825.7-1,3%30.9

1,830.9-1,833.6

1,833.6-1,336.4

1,836.4-1,837.2

1,837.2-1,838.,2

1,838.2-1,840.9

1,840.9-1,844,8

1,844.8-1,845.7



i
{ ? Table 10C.--Lithologic log--(Continued)
Mg

Description

Depth
(feet)

" Halit , clear to dark-reddish~brown, medium crystalline; clear
hal :e has orange intercrystalline polyhalite and clay-----—====-=—-

Halite, clear, medium crystalline; contains blebs and stringers

of orange-red polyhalite
Halite, clear to dark-reddish-brown, fine to medium crystalline;

moderate amount reddish~brown clay; scattered greenish—gray clay;

thin dark-blue clay seam at 1,848.7 feet

Halite, clear and moderate-reddish—-orange, fine crystalline; ninor

amount of reddish-orange polyhalite blebs-
Halite, clear to dark-reddish-brown, coarse crystzlline; much

reddish-brown intercrystalline clay; reddish-brown clay partings

7

at 1,851.6 and 1,852.1 feest-~
Halite, clear to light-reddish-brown, fine cryscalline; thin

stringers of light-orange polyhalite in upper part cf unit;

scatteraed polyhalite blebs in lower part

Kalite, clear, medium crystalline

Halite, clear to moderate-reddish-brcwn, very fine to fine

crystalline; scattered polyhalite blebs-
Halite, moderate-brown to dark-reddish-brcwn, very fine

crystalline; minor amounts of intercrystalline polyhalite—=-———--—-
Halite, pale-brown and pale-yellowish-brown, fine to medium

crystalline; minor amount of moderate-reddish-orange

polyhalite blebs-
Halite, pale-yellowish-bro-: and minor moderate-reddish~brown,

fine crystalline; minor reddish~brown polyhalite stringers--—-——-=—---—-
Halite, pale-red, clear and moderate-reddish-brown, fine to

medium crystalline; polvhalite disseminated throughout unit----—=---

Polyhalite and halite; medium-gray polyhalite; pale-red, coarse

crystalline halite
Anhydrite, light- to medium-gray; upper 1.5 feet contains numerous

secondary halite bands, also from 1,870.7-1,372.7 and

1,873.2-1,873.8 feet—

Halite, clear to pale-orange, m-3ium crystallire, thin polyhalite

stringers
Halite and polvhalite; clear to moderate orange, coarse

crystalline, halite; moderate-reddish-orange polyhalite;

unit banded
Anhydrite and polyhalite; laminated; halite pseudomorphs———-——-=--——---

203

1,845.7-1,846.2

1,846.2-1,848.7

1,243.7-1,R40,9

1,849.9-1,851.1

1,852.9-1,854.3
1,854.8-1,355.6

1,855.6-1,85€.4

1,356.4-1,857.6

1,3857.6-1,858.7

1,358.7-1,85%.4

1,859.4-1,866.2

1,866.2-1,866.7

1,866.7-1,872.8

1,873.8-1,875.8

1,875.8-1,877.6
1,877.6-1,883.0



Table 10C.~--Lithologic log-—(Continued)

Description

Depth
(feet)

Anhydrite, medium-gray, very fine grained, laminated; halite

crystals throughout unit

Mudstone, medium-gray, silty, laminated

Polyhalite, moderate-reddish-brown; much bluish-gray clay;

reddish~brown halite seam at top

Halite, moderate-reddish-orange, medium to coarse crystalline,

polvhalitic-
Halite, clear, moderate-reddish-orange, pale-red, medium to coarse

crystalline; moderate amounts of moderate~reddish-brown polyhalite

blebs toward top
Halite, clear, moderate-reddish-orange, medium to coarse

crystalline; moderate amounts of moderate-orange-pink and

moderate-reddish-brown polyhalite blebs and stringers
Halite, clear, pale-red, medium crystalline, argillaceous; minor

amounts of moderate-reddish-orange polyhalite blebs; minor to

moderate amounts of gravish-green interstitial clay

Halite, clear, pale-red, medium to coarse crystalline; minor

amounts of moderate-reddish-orange pclyhalite blebs

Halite, clear, pale-red; moderate amcunts of moderate

reddish-orange polyhalite blebs and stringers--

Halite, clear, medium to coarse crystalline; sparse amounts of

moderate-reddish-orange polyhalite blebs-
Halite, pale-red, fine to medium crystalline, argillacecus; moderate

amounts of interstitial grayish—green clay; grayish-green clay

seams in middle of interval
Halite, clear to pale-red, medium to cearse crystalline, argillaceous;

sparse moderate-orange-pink polyhalite; moderate to heavy

grayish-red interstitial clay; grayish-red clay partings at

1,901.2, 1,901.5, and 1,902.3 feet

Halite, clear to pale-red, medium to coarse crystalline; minor to
moderate amounts of moderate-orange-pink polyhalite blebs;. minor

grayish-green interstitial clay; grayish-green clay parting

at 1,902.9 feet—-
Halite, clear, moderate-reddish~orange, medium to coarse crystalline;
minor to moderate amounts of moderate-reddish-brown and moderate-

reddish-orange polyhalite blebs; moderate to heavy disseminated

sodium sulfatesg-

1,883.0-1,884.9
1,884.9-1,885.8

1,885.8-1,887.1

1,887.1-1,888.3

1,888.2-1,889.9

1,889,9-1,891.8

1,891.8-1,894 5

1,894,6-1,898.6

1,898.6-1,899.9

1,899.9-1,900.8

1,900.8-1,901.2

1,901.2-1,902.7

1,902.7-1,906.1

1,906,.1-1,908.6
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Table 10C.--Lithologic log--{Continued)

ET.’ Description ?zz::)
Halite, clear, fine crystallime, argillzceous; sparse moderate-
reddish-orange polyhalite blebs; heavy grayish-green interstitial
clay; grayish-green clay partings at 1,908.7 and 1,909.2 feet-—-——-—- 1,908.6-1,969.3
Halite, clear, moderate-reddish-orange, medium to coarse
crystalline; moderate amounts of moderate reddish-brown
polyhalite blebs- 1,909,% 1,011.1

| Halite, clear, pale-red, medium to coarse crystalline, argillaceous;
minor amounts of moderate-reddish-orange polyhalite blebs;

moderate interstitial grayish-green clay; moderate to heavy
,911.1-1,912.7

[

disseminated sodium sulfates—
Halite, clear, pale-red, medium to coarse crystalline; minor to

moderate amounts polyhalite; moderate amounts disseminated sodium

sulfate minerals toward base 1,912.7-1,913.4
Halite, clear, pale-red, medium to coarse crystalline, argillaceous,
minor moderate-orange-rink polyhalite blebs; minor to moderate-

graylsh-green interstitial clay; moderate to heavy disseminated
1,913.4-1,917.8

sodiun sulfates
Halite, clear, pale-red, medium crystalline; minor mcderate-reddish-

orange polyhalite blebs; moderate to heavy disseminated sodium
1,917.8-1,918.9

sulfates
Halite, clear to pale-red, medium to ccarse crystalline, argillaceous;
minor moderate-orange-pink polyhalite blebs; minor grayish-green

interstitial clay; moderate to heavy disseminated sodium
1,918.9-1,922.6

wulfates
Halite, clear, pale-red, medium to coarse crystalline; moderate

- ) amounts of moderate—orange-pink, moderate-reddish-orange

polyhalite stringers and blebs 1,922.6-1,925.5

Halite, clear, pale-red, medium crystalline, argillaceous; sparse

moderz ;e—orange-pink polyhalite blebs; moderate amounts of

grayish-green interstitial eclay 1,925.7 .,926.4
Halite, clear, pale-red, fine to medium crystalline; minor to

moderate amounts of moderate-orange-pink; moderate-reddish-browm

polyhalite blebs and stringers; grayish-green interstitial clay at

1,930.9 feet; minor to moderate disseminated sodium sulfates=—-——-——- 1,926.4-1,933.3

Halite, medium~gray, grading to pale-red, very coarse crystalline,

grading to fine to medium crystalline; very argillaceous; light-
brown and grayish-green clay; contains disseminated sodium sulfate
minerals at 1,933.3-1,935.3 feet —_—— 1,933.3-1,937.0

A 205



Table 10C.--Lithologic log--(Continued)

Description

Depth
(feet)

Halite, moderate-reddish-orange, pale~red, and moderate-reddish-
brown, fine to medium crystalline; minor zones of coarse
crystalline, moderately argillaceous halite; moderate reddish-

brown and light brown stringers of clay

Halite, moderate~or::ge-pink and moderate-reddish-brown, fine to
medium crvstalline; scattered reddish-brown polyhalite blebg-=—==-—~-

Polyhali.: ~oderate-reddish-orange, dense

Halite, moczrate-reddish-browm to moderate-orange-pink, fine to

medium crystalline; slightly polyhalitic

Halite, clear and moderate-orange-pink, medium crystalline; minor

moderate-reddish-brown polyhalite blebs
Halite, pale-red, light-browm and grayish-orange-pink, fine to

medium crystalline, slightly argillaceous; minor blebs of

reddish-brown polyhalite; brewn clay parting at 1,948,1 feet------——--
Halite, pale-yellowish-brown and light-brown, fine to coarse

crystalline, argillaceous; brown clay partings at 1,948.1,

1,948.5, 1,949.1, 1,949.7, and 1,949.8 feet

Halite, grayish-red and pale-red, fine to medium crystalline;

moderate amount of dark-brown intercrystalline clay--—-—-~—~—=-=—==-—-—
Halite, grayish-red and pale-red, fine to coarse crystalline;

minor zones of clear, medium crystalline halite; ninor

reddish-brown polyhalite stringers and blebs; minor clay--—=——=v——-=~
Halite, light-brown and clear, fine crystalline, grading downward

to coarse crystalline; very minor reddish-brown polvhalite blebs--—=-
Halite, pale-red to grayish-red, medium crystalline; very minor

reddish~brown polyhalite stringers; minor reddish-brown clay---------
Halite, pale-brown, pale-red, and clear, fine crystalline;

moderate amount of greenish-gray and brown clay; greenish-gray

clay seam at top; brown clay seam at 1,964.2 feet
Halite, pale-red, clear, and white mottled, fine to medium

crystaliine; very minor reddish-brown polyhalite; minor

intercrystalline light~yellowish-brown clay
Halite, pale-red and clear, medium tc ‘oarse crystalline; moderate-

reddish-brown polyhalite stringers in center of unit; grayish-green

and brown intercrystalline clay, mirnor
Halite, pale~red and clear, medium to coarse crystalline; minor

amcunts of moderate-reddish-brown polyhalite and reddish-brown clay--

1,937.0-1,940.8

1,940.8-1,943.5
1,943.5-1,943.6

1,943.6-1,944,1

1,944.1-1,944.7

1,944.7-1,9438.1

1,948,1-1,950.4

1,950,4-1,952.6

1,952.6-1,961.7
1,961.7-1,962.7

1,962.7-1,963.4

1,963.4-1,965.1

1,965.1-1,968.1

1,968.1-1,969.4

1,969.4-1,970.0
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Table 10C.--Lithologic log--(Continued)

Description

Depth
(feet)

" Halite, gray and grayish-green, fine to medium crystalline; moderate
g

amount of grayish-green clay; minor moderate-reddish-orange

polvhalite

Halite, pale-red and clear, medium to coarse crystalline; mincr

moderate-reddish-orange clay
Halite, pale-red and reddish~gray, fine to medium crystalline;

contains minor blebs cf moderate reddish~orange polyhalite;

minor brown intercrystalline clay
Halite, pale-red and gravish-red, fine to medium cryvstalline;

moderate amount of moderate-reddish-hrown polyhalite and brown

intercrystalline clay; brown clay parting at tocp
Halite, grayish-red, psle-~red and clear, fine to medium crystalline;

noderate amount of moderate-raddish-brown polyhalite stringers

and brown clay
Halite, clear and meoderzte-reddish-brown, -adium to coarse

crystallire; reddish-brown polvhalite stringers increase ina

amcunt downward

Halite, moderate-reddish-orange, medium crystalline; much reddish-

brown polyhalite-

Polyhalite, moderate-reddish~brown, dense; very high bluish-gray

clay content; bluish-gray clay seam at 1,981.5 feet

Halite, clear, medium to coarse crystalline; some reddish-brown

stringers and blebs of polyhalite

Halite, clear to light-reddish-orange to moderate reddish-orange,

fine crystalline; 0.1 foot clay seam at 1,987.5 feet

Halite, clear to pale-orange, medium crystalline; few polyhalite

stringers throughout unit; minor red clay at base

Halite, clear to grayish-orange, fine crystalline; moderate

orange blebs and stringers of polyhalite
Halite, clear to grayish-red, fine to medium crystalline; much

reddish-brown clay; minor amount of moderate-reddish-orange

polyhalite-

Hazlite, clear to gravish-red, fine crystalline; much reddish-brown

clay
Halite, clear to light-red, medium crystalline; thin light-orange

polyhalite stringers-

207

1,970.0-1,970.4

1,970.4-1,971.4
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1,975.6-1,979.8

1,979.3-1,981.2

1,981.0-1,981.¢9

1,981,9-1,987.5

1,987.5-1,988.8

1,988.8-1,990.7

1,990.7-1,992.4

1,992.4-1,997.4

1,997.4-2,000.1

2,000.1-2,002.0



Table 10C.--Lithologic log—(Continued)

Depth

Description (feet)

Halite, clear to light-reddish-orange, medium crystalline;

minor polyhalite 2,002.0-2,006.0

Polyhalite, pale- to moderate-red, dense; clear to pale~red halite

at 2,006.3-2,006.5 feet 2,006.0-2,007.7 -
Halite, clear, fine to medium crystalline; minor polyhalite blebs

and stringers- 2,00 .7-2, .6 3
Polyhalite, red, dense-- 2,008.6-2,0Mn8.9
Halite, clear to pale-grayish-red, coarse crystalline; moderate

amount of disseminated polyhalite; minor clay; thin reddish-gray

clay seam at top- 2,008.9-2,010.3

Total depth

0



209

‘0T-0 Jo @[Eds ¢ uo paizodaa Junowe jo IIPWTISH,

“pru Pru. cpru Q7 CPtU 0tiE T 89" €8 s ‘od 11 fell 6< qs S’ B85°969°1-€R°€69"'1 v/01-d
LY iy 9 #'l 0°¢s ¢UfE i L'y sy’ 2L a1 ol fotAs T ten ge ) zZo Yyagg o8 1 £8°€69'[-£0°259°'T  €/0T-d
A 1] 60°p 08° '8 0°z¢ 0°'tt [ g°f Rre- ny ‘o] ‘e ‘Ag 13 tog [~'BH 6 wm. €0°769°1-22°169°7 z/01~d
‘pru ‘PrU Cptu o -€°9 CPTU Q'CL R0 0°7 9770 ] ‘Tl 31 fog T-tei 6 s ¥8°Q 72°169°T-a¢°069'T  1/01-d
21qnyosuy 2 Zu ) . sgsAjuuw
- 1 4 i . e 9 > 2 1
. 0°H  +0¢H 0s | 8] N W N e) uoFIORIIITP Kea-x I1un o0y
(1993) (3933) "o
(3uadaad 1y3yan) syedyeue [EOTWAYD A3o[eadulR g99W{ITYL Tea123uy yadag ayduwg

1§v0€ 0 49 2993 ATd¥aTnw ‘sajun df119m o1 usyTIUI
mOI3 JABAUOCD O] *PAUTWAIAAP Fou ‘cpru iaryeqk1od ‘ng fajjuoar ‘@] aayuiaqduey ‘wl !93TurEy *mYy {237TeY ‘B f9dex3 ‘13 !paq 3Tes ‘qs {auoz aio *20]

O[-d A1oY 1[Tap UT 9paq JIBE PIZT[Wi13UIM puUe SIuUNZ I 10 yseyod
Moy sa[durs 3105 JO SIGA[RUE JEOJWAND pue TEITI0{EIIUTH--"UOTI 3Tqel




Table 10E.-~Calculated mode (mineral content) and potash distribution by mineral in

core samples from potagh ore zones and minerallzed salt beds in driil hole P-10

[oz, ore zome; sb, salt bed; Ha, halite; Ka, kainite; La, langbeinite; Le, leonlte; Vo, polyhalite; Imsol., clay and silt; n.d., not determined;
leaders (~~--), not present. To convert from English to metric units, wultiply feet by 0.3048]

Sample Depth intexrval Thickness Mode (weight percent mincral) bi distribution by uinerals
Rock unit
No. (feet) (feet)

Sy La Ka Le ° Ha Po Insol. Sy La Ka Le Po Total

2-10/1 1,650.38-1,651.22 0.84 . 0.8 2.3 - 2.0 89.0 5.7 ' n.d. 0.5 0.5 ~-- 0.5 0.9 2.4
4y

P-10/2 1,651.22-1,652.03 .81 sb i3.3 3.8 1.7 1.1 82.7 6.6 .9 2.1 .9 .3 -3 1.0 4.6
P-10/3 1,652.03-1,653.83 1.80 11th oz 8.0 ~-= - 1.1 85.2 1.9 3.6 5.1 ——— -== .3 .3 5.7
P-10/4 1,653.83-1,654.58 .75 sh ’ W5 mem = ——= 94,1 3.1 n.d. 3 —es e e .5 .8

.

01
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Table 11A.--Abridged drill-hole history

LOCATION: gec. 23, T. 22 5., R. 31 E.
53 m (175 ft) from north line
54 m (177 ft) from west line

ALTITUDE (LAND SURFACE): 1,069 m (3,505.8 ft). Datum for depth measurements in drilling and
logging operations.

LITHOLOGIC LOG PREPARED BY: R. J. Cheeseman, J. C. Lorenz, Florian Maldonado, M. N. Mitchell,
R. P. Snyder, and R. W. Spengler, September 27 to October 16, 1976.

DRILLING CONTRACTOR: Pennsylvania Drilling Co.

DRILLING RECORD: Coummenced on 'eptember 24, completed on October 16, 1976 at 591 = (1,9} ft)
below land surface. :

Recovered all casing, and plugged with cement.

REMARKS: Top of salt in Rustler Formation at 292 = (958 ft) below land surface.




Table 11B.--Stratigraphic summary

Rock unit

Depth intervall

feet metars
Holocene 0-9 0-3
Triassic rocks:
Santa Rosa Sandstone 9-224 3-33
Permian rocks:
Dewey Lake Red Beds 224-745 53-227
Ruscler Formation 745-1,058 227-322
Magenta Dolomite Member 798-823 243=251
Culebra Dolomite iember 912-938 273-236
Salado Formation 1,058-1,942 32z2~-392

i

oper member
Mcllutt potash zone
Vaca Triste Sandstone
11th ore zcne
Marker bed 117
Marker bed 118
Marker bed 119
10th ore zone
Marker bed 120
9th ore zone
Marker bed 121
Marker bed 122
8th ore zone
Union anhydrite3
’ 7th ore zone
6th ore zone
5th ore zone
Marker bed 123
Marker bed 124
4th ore zone
3d ore zone
2d ore zome
lst ore zone
Marker bed 126
Lowver member

Marker bed 127

Maximum depth recorded

Menber®

1,702-1,70%
1,711-1,712
1,717-1,724
1,735-1,740
1,754-1,759
1,767-1,770
1,775-1,785

'1,811-1,813

1,824-1,833
1,837-1,846
1,853-1,866
1,871-1,874
1,890-1,901
1,916-1,917
1,917-1,942
1,940-1,941
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13epth interval recorded from geophysical logs.

20f Adams, 1944.

*Informal unit of Salado Formation.



Tabls 1

e
(@]

.~~Lithclogic Iog
Description erth
H {feet)
Caliche, blecw sand = §.3- 5.0
Sandstone, brown, very fine grgined; caliche 5.0~ i0.0
Same as zbove; brown-black chert i6.0- 20,6
Same as above; green Ssiltstone 20.0- 0.0
brown and 3rayish-grsen, very fine grained; caliche:
30.0- 35.0
-hrown and gravish-graen, very fins grained; sand-~
35.C- &2.0
reddish-brown, fine-grained; sparse grayish-iraen chips---—- £0.90- 42.2
raddisn-brown— —_— 45,0- 3.0

Cilay, brownist

Sandstone, browmish-gray, salt-asnd-pepper texture; moderata amounts of

reddish~brocwn clay

Same as above; {frisble sandszone)--

')

Same as above; some reddish-hrown shale

n

Same as cbove; with reduction zones; decreasing reddish-brown clay—-~--

Same as above; moderate amounts of reddish-brown clay

Clay, reddish-brown, some grayish—~white; friable, salt-and-pepper

textured sandstomne

Clay, reddish~brown, some grayish-green; friable, salt-and-pepper

texturad sandstomne-

Clay, reddish-brown, silty, with grayish-green reduction spots——————-—-
Ciay, reddish~brown and grayish-green, silty--

Clay, reddish-brown, with sparse grayish-green reduction spots, silty—-
t

h
Clay, reddish-brown, with increasing but sparsa grayish-green reduction

with common grayish-green reduction spots, silty——

with increasiag grayish-greaen reduction spots,
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Table 11C.--Lithologic loe-~{Continued)

Description pepth
B (feetr)

Sand, brown, loose; grayish-green and brownish-red shale chips—-—----—— 220.0- 225.0
Clay and shale, reddish-brown; grayisn-green shale chips—-————=—w—=w—— 225.0- 220.0
Same as above; increasing raddisti-browm clay 230.0~ 235.0
Clay and shale, reddish-brown; some grayish-green shale 225.0- 260.0
Shale and siltstone, darik-reddish-brown, with greenish-gray reduction

spots 260.0- 200.0
Shale and siltstone, dark-reddish-brown, wi:h greenish-gray reducrion

spots- 200.0- 321i7.0
Siltstone, dark-reddish-brown, with-greenish-gray reduction spots;

contains miror, brownish-irav, very fine grained sandstone--——-————- 315.0- Z215.0
Siltstone, dark-reddish-brown with gresnish-zrzy reducticn specs—————-- 315.0- 2320.0
Siltstore, dark-redéish~browm, with gresnish-gray reductica spo -,

minor selenita-— 350.5- 436.0
Siltstone, dark~reddish-orown, with greenish-gray reduction spots,

sparse selenite- 400.0- 430.0
Siltstone, dark-reddish-brown, with greenish-gray reduction spots;

sparse selenite 430.0- 480.0
Same as above; trace of white gypsum— 420.0- 300.0
Siltstone, reddish-brown, with grayish-green reduction spots, micacesous;

sparse amounts :f selenite and white gypsum 500.0- 505.0
Same as above; no selenite or gypsum- 505.0~ 510.0
Same as above; no selenitsz 510.0- 515.0
Same as above; no selenite 515.0- 520.90
Same as above; no gypsum or selenite 520.0- 525.0
Same as above; no selenite- 525.0- 530.0
Same as above; no selenite or white gypsum 530.0- 535.0
Same as above; no gypsum- 535.0- 540.0
Same as above; no selenite or white gypsum— 540.0- 545.0
Same as above; no selenite- 545.0- 550.0
Siltstone, dark-reddish-brown, with greenish-gray reduction spots;

minor amounts of selenite- 550.0- 600.0
Siltstone, dark-reddish-brown, with greanish-gray reduction spots;

minor amounts of selenite; minor caliche coataminaticn at 675.0-

630.0 feet- 600.0- 700.0
Siltstone, dark-reddish—brown, with greenish-gray reduction spots;

minor amounts of selenite 700.0- 745.0
Siiltstcne, reddish-brown, with reductien spots; white gypsum and

salenita 745,0- 750.0
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Table 11C.--Lithologic log--{Continued)

Description Depth
(feet)

Anhydrite, light-gray, with gypsum rinds; gypsum; reddish-brown

siltstone - 750.0- 755.0
Gypsum, white; some anhydrite; some reddish-brown siltstone-——————=——— 755.0- 765.0
Same as above; increasing anhydrite 765.0~ 77
Same as above; sparse gray shale 770.0- 75.
Same as above; gray anhydrite 775.0—- 780.0
Anhydrite, gray, with gypsum rinds; white gypsum; some reddish-brown

siltstone; sparse gray shale 780.0- 735.90
Same as above; with sparse gray and grayish-green shale 785.0- 795.0
Same as above; no sparse gray and grayish—-green shale 795.0- 8GG.D
Dolomite, dark-gray, crystalline; gray anhydrite; white gypsum with

some selenite; some reddish-brown siltstone 300.3- 803.92
Dolomite, dark-gray, crystalline; gray anhydrite: 305.8- 810.0
Dolcmite, dark-gray, crystalline; sparse anhydrits; sparse siltstone-—— 810.0- 813.0
Declomite, @ark—gray, crystalline; sparss siltstene 315.0- 825.0
Dolomite, dark-gray, crystalline; 50 percent gray anhydrite; white

gypsum; sparse siltstone- 825.0- 835.90
Anhydrita, gray, with gypsum rinds; scme dolomite and rad siltscone--— 835.0- 845.0
Anhydrite, gray, with gypsum rinds; sparse dolomite: 345.0- 83C.3
Same as above; sparse selenite- 830.0- 835.0
Same as above; no dolomite; sparse selenite 855.0- 860.0
Anhydrite, gray, with gypsum rinds; white gypsum: sparse seleniis;

reddish-brown siltstone 860.0- 863.0
Anhydrite, gray, with gypsum rinds; white gypsum 865.0- 870.¢C
Same as above; sparse selenite; reddish-brown silcstone-—————————-—=—o 870.0- 875.0
Same as above; sparse selenite; no siltstone 875.0- 880.0
Same as above; common selenite; no siltstone 380.0- 890.0
Same as above; sparse selenite 890.0— 900.0
Anhydrite and gypsum, grayish-white; selenite; reddish-browm

siltstone— 900.0- 910.0
Anhydri- :, grayish-white; white gypsum 910.0- 920.0
Dolomit medium~gray, fine-grained; some anhydrite and gypsum~-—-=——-—- 920.C- 925.0
Same as .bove; some selenite - 925.0- 930.0
Same as above; no selenite- 930.0- 945.0
Anhydrite, gray; white gypsum; red siltstone; some dolomite~==——=——=a== 945.0- 2930.0
Anhydrite, gray; white gypsum; sparse red siltstone, increasing

dolomite 950.0- 955.0

ame as gbove; no delomite- 955.0- 940.0




Table llC.--dithologic log~— (Continued)

Description

Depth
(feet)

Gypsum, white; gray anhydrite; some white crystalline dolomite--—--——

Same as above; sparse, white, crystalline dolomite

Same as above; red siltstone; no dolomite:

Gypsum, white; gray anhydrite; some dolomite; very common reddish-brown

siltstone~
Anhydrite and gypsum, gray and white; reddish~brown siltstone; white,

crystalline dolomite; sparse, black siltstone

Anhydrite, gray, with whize gypsum rinds; sparse black siltstone;

reddish-brown siltstoune

Same as above; reddish-brown siltstone; gray mudstone

Same as above; no gray mudstone
Mudstone, grayish-blue; anhydrite; gypsum; red siltstone——-——————e=-—

Anhydrite; gypsum; reddish-brown siltstone; selenite; some gray mud-

stone (contaminated sample)

Same as -above; scme dolomite

Same as above; i. :reasing dolomite

Same as above; wich caliche-

Siltstone, reddish-brown; anhydrite; caliche; gypsum; dolomite; black

siltstone (conta..imated sample)

Same as above; with increasing dolomite (contaminated sample)=——-—--——

Same as above; increasing dolomite

Dolomite, mostly; (contaminated sample)

Anhydrite; dolomite; gypsum; red siltstome; (contaminated sample)-————

Halite, clear; reddish-brown siltstone

Halite, clear; reddish-brown siltstone; sparse, reddish~orange

polyhalite
Halite, clear; reddish-brown siltstone; sparse, but increasing,

reddish-orange polyhalite:

Halite, clear; sparse, moderate-reddish-orange polyhalite

Halite, clear; reddish-orange polyhalite; reddish~brown siltstone;

gray anhydrite-

Halite; red siltstone; caliche; anhydrite (contaminated sample)—-—=-——~-

Halite, clear; reddish-orange polyhalite

Halite, clear; pink polyhalite; red siltstone

Halite, clear; pink polyhalite-

Same as above; sparse polyhalite

Halite, clear; light-gray anhydrite; contaminated with red siltstone

and caliche-

960.0- 975.0
975.0- 980.0
980.0- 995.0

995.0-1,000.9

1,000.0-1,015.9

1,015.0-1,025.9
1,025.0-1,035.0
1,035.0-1,045.0
1,045.0-1,065.0

1,065.0~1,075.0
1,075.0-1,080.0
1,080.0-1,090.0
1,090.0-1,100.0

1,100.0-1,105.0
1,105.0-1,115.0
1,115.0-1,120.0
1,120.0-1,125.0
1,125.0-1,13C.0
1,130.0-1,155.0

1,155.0-1,165.0

1,165.0-1,180.0
1,180.0~1,185.0

1,185.0-1,190.0
1,190.0-1,20° 2
1,200.0-1,20:.0
1,205.0-1,210.0
1,210.0-1,220.0
1,220.0-1,230.0

1,230.0-1,235.0



Table 11C.--Lithologzic log--(Continued)

Description

Depth
(feet)

Anhydrite, gray; white gypsum; some halite, caliche and red siltstcme;

(contaminated sample)

Halite, clear-

Same as above; red siltstone:

Same as above; sparse, reddish-orange polyhalite

Halite, clear

Halite, clear; grayish-green shale, red siltstone and caliche;

{contaminated sample)

Halite, clear; sparse reddish-orange polyhalite

Halite, clear; reddish-orange polyhalite; contaminated with caliche,

reddish-brown siltstone, and gresn shale
Halite, clear; minor, moderate-reddish-orange polyhalite—=~——-—mm——————o
Halite, clear; sparse, moderate-reddish-orange polyhaliteg=————-c—————
Halite, clear; minor, moderate-reddish-orange polyhalite-«——-—————- —_

Halite, clear; minor to moderate amount of moderate-reddish-orange

polyhalite
Halite, clear; sparse, moderate-reddish—orange polyhalite~——-==————m-
Halite, clear; minor, moderate-reddish-orange polyhalite-———=—=w————mo

Halite, clear; sparse, reddish-orange polyhalits

Halite, clear; some moderate-raddish-orange polyhalite:
Halite, clear; minor, moderate-reddish-orange polyhalite——~=——————-—-
Halite, clear; sparse, moderate-reddish~orange polyhaliteg=-—=———we—- ——

Halite, clear; grayish-red clay; sparse, white gypsum; trace of

greenish~gray mudstone-—

Halite, clear to moderate-orange-pink; sparse, moderate-reddish-orange

polyhalite~-

Halite, clear to moderate-orange-pink; minor, moderate-orange-pink

polyhalite

Halite, clear; minor, moderate-reddish-brown clay

Halite, clear to grayish-orange-pink; sparse moderate—orange-pink

polyhalite
Halite, clear to grayish-orange-pink; minor to moderate-reddish-orange-

pink polyhalite-

Halite, clear to grayish-orange-pink; sparse, moderate—orange-pink

polyhalite-

Halite, clear to grayish-orange-pink; sparse, moderate-orange-pink

polyhalite; sparse moderate-reddish-browm clay

218

1,235.0-1,240.0
1,240.0-1,255.0
1,265.0-1,270.0
1,270.0-1,280.0
1,280.0-1,290.0

1,290.0-1,295.0
1,295.0-1,300.0

1,300.0-1,320.0
1,220.9-1,240.0
1,340.0-1,350.0
1,350.0-1,355.0

1,355.0-1,380.0
1,380.0-1,415.0
1,415.0-1,420.0
1,420.0-1,440.0
1,440.0-1,455.0
1,455.0-1,470.0
1,470.0-1,485.0
1,485.0-1,495.0

1,495.0-1,500.0

1,500.0-1,510.0
1,510.0-1,515.0

1,515.0-1,525.0
1,525.0-1,545.0
1,545.0-1,5535.0

1,555.0-1,570.0



Table 11C.--Lith g :

ologic log--{Continued)

Description

Depth
(feet)

Halite, clear; sparse, moderate-orange—-pink polyhalite

Halite, pale-brown and pale-red, fine to medium crystalline; much brown

intercrystalline clay-=-

Halite, moderate-reddish-brown and moderate-raddish-orange, fine to

medium crystalline (a few coarse cerystals), polyhalitic; polyhalite

stringers at 1,583.0~1,583.1 feet

Halite, grayish-red and grayish-brown, medium crystalline; moderate

amount brown intercrystalline clay and stringers of reddish-brown

polyhalite; polyhalite bands at 1,586.0-1,586.1 and 1,586.6—

1,586.7 feet-

Halite, moderate~reddish-brown and grayish-rad, medium to coarse

crystalline; moderate-reddish-oranges polyhalite stringers; minor

reddish-brown clay

i LI = g i = > :“ c sk 113 3
Halite, pale-olive to greenish-gray, fine to medium crystalline

clayey; contains minor, mcderate-red polyhalite blebs; abundant

greenish—-gray clay

Halite, clear to grayish-red, medium to coarse crystalline; contains

moderate amount of moderate-red to pale-rsddish-brown pc

.thalite

blebs; minor, brown and grayish~green clays; clay parting; moderate-

reddish-brown to dark-reddish-brown clay at 1,591.1 feet———=—o=~=— —_—

Halite, clear to moderate-reddish-orange, medium to coarse crystalline;

minor amount of interstitial greenish-gray clay; small amount of

moderate-reddish-brown polyhalite blebs and stringers; large and

small angular leached vugs in upper two-thirds of unit, some contain

sylvite

Halite, clear to moderate-red and grayish-red, medium to coarse

crystalline; abundant greenish-gray clay; moderate amount of brown

clay (dark-reddish-brown); brown clay concentrated in bauds at

1,602.9 ‘and 1,606.7 feet; moderate amount of moderate-red polyhalite

blebs; moderate mineralization of langbeinite; some disseminated

crystals, upper two-thirds of umit (possibly sylvite); le
as large as 0.04 foot across, empty or partly clay-fillec:

Halite, moderate-reddish-orange to clear, medium to coarse

thed vugs

Tystalline;

sparse, moderate-red polyhalite blebs; sparse greenish-gray

interstitial clay

dalite, clear, greenish-gray, and pale-red, coarse crystalline;

moderate-red polyhalite blebs, increasing with depth from sparse to

moderate amount; abundant greenish-gray clay; minor amount of small

sylvite crystals at 1,608.8 feet; moderate amount of very small

leached vugs, most are clay filled

1,570.0-1,580.9

1,580.0-1,581.3

1,581.3-1,583.5

1,583.5-1,586.7

1,586.7-1,330. 3

1,590.3-1,590.7

1,590.7-1,594.8

1,594.8-1,601.9

1,601.9-1,606.8

1,606.8-1,607.8

1,607.8-1,609.1



Table 11C.--Lithologic log--(Continued)

Description

Depth
(feet)

Halite, moderate-reddish-or nage, medium to coarse crystalline; very
small amount greenish-gray ihterstitial clay; numerous moderate-
reddish~brown polyhalite blebs and strin-‘ :rs, increasing with depth;
0.01-foot polyhalite band at 1,613.  fee: langbeinite crystal(?)
at 1,610.8 feet

Polyhalite, moderate-reddish-browm, dense, massive; greenish-gray

interstitial clay; also interstitial halite; greer sh-gray clay

parting at base
Halite, moderate-reddish-orange to pale-rad, medium to coarse
crystalline; abundant greenish-gray clay, decreasing with depth;

moderats amcunt of moderate~raddish-orange =o moderate-reddish-

brown pclyhalite blebs
Halite, moderate-reddish-orange, medium to coarse crystalline; some
greenish-gray clay in stringers in three concentrated areas im unit,

at 1,620.3, 1,621.3, and 1,023.3 feet; moderate amount of moderate-

reddish~-brown polyhalite blebs
Hajite, moderate-reddish~brown to dark-reddisb-brown, medium to coarse
crystalline, argillaceous; numercus reddish-orange to moderate-
reddish~-brown polyhalite blebs; abundant grayish-red to dark-reddish-
brown clay; moderate amount of greenish-gray clay; weak mineraliza-

tion of langbeinite, small crystals disseminated in upper third of

unit; leached areas contain possible sylvite(?)
Halite, clear to pale-red and light-red, medium to coarse crystalline;

moderate amount of moderate-red polyhalite blebs; small amount of

greenish-gray interstitial clay; moderate amount of medium-sized

leached areas, possibly containing residual sylvite; a few small

langbeinite crystals toward base
Halite, moderate-red to grayish-red to clear, medium to coarse crystal-

line, argillaceous; moderate amount of moderate-reddish-orange to

moderate-reddish-brown polyhalite blebs and aggregatss; abundant

greenisn-gray clay in partially leached areas, some contailn very

minor residual sylvite:
Halite, grayish-red, coarse crystalline; minor blebs of gray clay and

reddish~brown polyhalite

Halite, moderatzs-reddish-orange, coarse crystalline, polyhalitic;
scattered reddish-brown polyhalite blebs and stringers——-———————-- —_—

Halite, moderate~reddish-brown, coarse to very coarse crystalline;
numerous blebs of sugary, white polyhalite; reddish-brown polyhalite,

increasing at base-

220

1,609.1-1,613.9

1,613.9-1,616.0

1,616.0-1,617.1

1,617.1-1,623.8

1,623.8-1,629.5

1,629.5-1,632.6

1,632.6-1,633.5
1,633.5-1,634.4

1,634.4-1,638.3

1,638.3-1,638.6

0
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Table 11C.-~Lithologic log--(Continued)

Des« iption

Depth
(feet)

Anhydrite, light-gray, dense; some halite intergrowth

Halite, clear to pale-red, coarse crystalline; sparse moderate-reddish-
orange to moderate-reddish-brown polyhalite blebs; some greenish-gray
interstitial clay; moderate—~sized, cubic-shaped leached areas——-—- —

Halite, clear to moderate-red, medlium to coarse crystalline; moderate
amount of moderate~red polyhalite blebs; some stringers of white

polyhalite; very little gr =nish-gray clay; large, moderacs to abun-

ad

dant leached areas occur throughout unit:
Polyhalite and anhydrite, light-medium-gray, demse, massive; clear,

fine to medium crystalline, disseminaced halite near base-——-—-—--—- -
Haiite, moderate-reddish-orange to grayish-red to clear; minor

greenish-gray, interstitial clay; sparse, mederate-red poivhalite

blebs; some large lezched cavities toward base:
Halite, clear to moderate-red to moderate-reddish-orange, medium to

coarse crystalline; sparse, moderata-reddish—-orange polyhaliite blebs

concentrated at center; minor greenish-gray clay toward base; some

weak sylvite mineralization in a single large crystal near top of

unit—
Halite, dark-reddish-brown to clear to pale-red, medium to coarse
crystalline, argillaceous; very abundant brown clay, somewhat lesser
greenish-gray clay; sparse, mcderate-reddish-orange polyhalite blebs;
a few leached cavities, most.” partially clay-filled; clay partings
at 1,647.9-1,648.2 feet
Halitz, moderate-pink to moderate-raddish-orange to grayish-red, medium

to coarse crystalline; moderate to abundant dark-reddish-brown clay,

increasing toward base; sparse, moderate-red polyhalite blebs-—————==
Halite, clear to moderate-reddish-orange, medium to coarse crystalline,

mostly coarse crystalline; moderats to abundant, moderate-reddish-

orange to moderate reddish-brown polyhalita; sparse, greenish-gray

interstitial clay; one concentration of g.zenish-gray clay at

1,653.2 feet

Halite, moderate-reddish-orz'ze to moderate~pink, medium to coarse

crystalline; abundant, larze, moderate-pink polyhalite blebs; some

small interstitial moderate-red blebs; some greenish-gray and brown

interscitial clay; scme large leached areas contain possible kainite/

leonite——

1,638.6-1,639.7

1,639.7-1,641.3

1,641.3-1,643.5

1,643.5-1,644.2

1,644.2-1,645.8

1,645.8-1,647.7

1,647.7-1,650.7

1,650.7-1,651.5

.5

1,651.5-1,6

w
W

1,655.5-1,657.3
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Table 11C.--Lithologic log--(Continued)

Description

Depth
(feet)

|
|
|
3
|
§

Halite, moderate-reddish-orange to moderate-reddish-brown, medium to
coarse crvstalline; light-medium~gray bands of anhydrite throughout
unit, one . zop; very little greenish-gray clay; moderate amount

of dark-moderate~red polyhalite in blebs; leached ares :ear base

contain residual sylvite and kainite/leonite
Halite, moder. :e- to dark-reddish-brown, medium to coarse crystalline;
contains abundant (nearly 20 percent), moderate- to dark-reddish-

brown polyhalite; 0.05-foot thick polyhalite band at 1,660.2 feet;

very little greenish-gray interstitial clay
Polyhalite, moderate-reddish-brown, dense, massive; heavy concentration

of greenish-gray clay in lower 0.4 foot; some disseminated fine—- to

medium-grained halite toward base—
Halite, clear to moderata-reddish-orange, medium to coarse crystalline;
sparse greenish-gray interstitial clay toward top, decreasing with

depth; contains moderate amount of light-red to moderate~raddish-

orange polyhalite blebs -
Halite, clear to pale-red to moderate-red, medium to coarse crystal-
line; moderate to abundant amount of moderate-raddish-brown poly-
halite blebs, some stringers; abundant greenish-gray interstitial

clay; brown clay parting at 1,667.0 feet; some small leached, clay-

filled cavities-
Halite, moderate-reddish-orange, medium to coarse crystalline; moderate
amount of moderate-~reddish-orange polyhalite blebs; small amount of

greenish-gray interstitial clay, decreasing with depth; large leached

sylvites near base of umirt
Halite, grayish-green to moderate-reddish-orange to dark-reddish-brownm,
medium to coarse crystalline, argillaceous; minor amount of moderate-
reddish-orange polyhalite blebs; abundant greenish-gray and brown
clay throughout, except from 1,671.7 to 1,672.2 feet; top third of
unit contains .strong mineralization of sylvite (much has been
leached)

Halite, moderate-reddish~orange to clear, medium to coarse crystalline;

very little greenish-gray clay occurs in one stringer at 1,680.2
feet; minor light-red polyhalite blebs, one band 0.1-foot thick at

1,682.5 feet; sylvite occurs in one large zone at 1,683.2 feet, and

in small cavities below 1,682.5-foot band

1,657.3-1,659.3

1,659.3-1,660.5

1,660.5-1,662.0

1,662.0-1,664.7

1,664.7-1,667.1

1,667.1-1,670.7

1,670.7-1,678.4

1,678.4-1,684.0



Table 11C.--Lithologic log—-{Contizued)

T Description ??2:2)
- ' ‘ Polyhalite, light-red, dense, massive; some moderate-reddish-orange
1,684.0-1,684.8

halite at top; small amount of g-zenish-gray clay

Halite, clear to greenish-gray and grayish-red, coarse-grained;

numerous, small, moderate-reddish-orange poiyhalite blebs; moderate
amount of grayish~green clay; greenish-gray clay parting at 1,684.9

feet; sylvite in cavities at center of unit; weak, disseminated
1,684.3~1,635.9

mineralization

Halite, mostly clear, moderate-reddish-orange at top and base, medium
to coarse crystalline; greenish-gray interstitial clay, top and base
only; moderate-dark-red polyhalite blebs, mainiy tor and base;

disseminated sylvite throughout; fairly strong, massive sylvite from

1,688.7 to 1,589.5 feet, weak at top and ca2ntar 1,5685.9-1,689.5

Halite, grayish-red, greenish-gray, coarse crystalline; mocerate-
red sylvite; moderate amount oI greenish-gray clay; greenish-gray
clay parting at base; moderate amount of moderate-red polyhalite

blebs; sylvite approximately 25-35 percent except in clayey halite
1,689.5-1,692.3

zone, basal 0.6 foot
Halite, clear to light-gray to pale-red, medium to coarse crystalline;

contains moderate amount of brown clay; some minor greenish-gray

interstitial clay; sparse, moderate-reddish-orange polyhalite in

small blebs; small sylvite crystals, partially leached, toward base-- 1,692.3-1,694.2
Halite, light~gray to pale-red to clear, coarse crystalline; contains

moderate amount of greenish-gray and brown interstitial clay; sparse

polyhalite in large masses as wide as.0.08 foot across; angular

sylvite in moderate-size, leached cavities at 1,655.7-1,695.9 feet—-— 1,694.2-1,695.9
Halite, pale-red to moderate-reddish-orange, medium to coarse crystal-

line; contains moderate amount of moderate-reddish-orange polyhalite

blebs; sparse, greenish-gray, imterstitial clay; sylvite, weakly to

moderately disseminated throughout unit 1,695.9-1,700.4
Polyhalite and anhydrite mixture, laminated, dense, massive; clear,
medium to coarse crystalline, disseminated halite in central part;

moderate-red polyhalite; bands of light- to medium-gray anhydrite;

green.sh~gray clay parting at base 1,700.4-1,702.4
Halite, clear to moderate-reddish~orange, medium to coarse crystalline;

sparse, moderate-red polyhalite throughout, relatively abundant at

top of unit; leached cavities containing sylvite occur mostly in

lower half of unit 1,702.4-1,706.4

223



Table 11C.--Lithologic log--(Continued)

Description

Depth
(feet)

Halite, clear to moderate-reddish-orange, medium to coarse crystalline;
abundant, moderate-pink polyhalite blebs throughout; very little
brown interstitial clay; several polyhalite stringers in uppermost

1.0 foot

Polyhalite, moderate-red, dense, massive

Halite, moderate-reddish~orange, medium to coarse crystalline;
moderate-pink polyhalite blebs throughout; sparse greenish-gray
interstitial clay; moderate-pink polyhalite band at 1,709.6 feet—-——-

Halite, grayish-green, light-brown and pale-red, fine crystalline,
argillaceous; grayish-green and brown intercrystalline clay; brown
clay parting at 1,711.9 feet; grayish-green at 1,711.5 feet----—--- —

Halite, pale-red and cl ir, coarse crystalline; minor amount inter-

crystalline clay near base-
Halite, moderate-brown, pale-red, and white, very coarse crystalline in

top 0.2 foot, fine crystalline in lower 0.7 foot, argillaceous; con-

tains stringers cf moderate-reddish-orange clay

Halite, moderate-reddish-brown, minor pale-red 'nd moderate-reddish-

orange, fine to medium crystalline, polyhalitic
Halita, moderate-reddish-orange, with minor amounts of clear and

moderate-reddish-brown, very fine crystalline halite; moderate

amounts of scattered polyhalite blebs; polyhalite band at base~—=——=-—

Halite, pale-red and clear, medium crystalline; minor polyhalite

stringers-
Halite, moderate-brown, with wminor grayish-green and pale-red, fine

crystalline, argillaceous; grayish-green clay parting at 1,719.5

feet; brown clay parting at 1,720.5 feet and it base
Halite, pale-red, clear, and moderate-brown, fing to medium crystal-
line, argillaceous; contains brown clay stringers and blebs——=——————-
Halite, pale-red and moderate-reddish-orange, fine to medium crystal-
line; moderate amount of brown intercrystalline clay; brown clay
parting at 1,724.2 feet; minor, moderate-reddish-orange polyhalite~--

Halite, grayish-. . and pale-red, fine t medium crystalline; moderate

amount of brown intercrystalline clay-
Halite, moderate-reddish-brown and pale-red, medium crystalline; minor,

moderate-orange-pink polyhalites stringers near base-

Halite, pale-red and moderate-reddish-brown, medium to cosrse crystal-
line; contains moderate amount of grayish-orange-pink polyhalite

blebs; concentrated zone of polyhalite at 1,730.3-1,730.5 feet————

1,706.4-1,708.8
1,708.8-1,709.5

1,709.5-1,710.6

1,710.6-1,712.1

1,712.1-1,714.3

1,714.3-1,715.2

1,715.2-1,717.3

1,717.3-1,718.5

1,718.5-1,719.2

1,719.2-1,721.3

1,721.3-1,724.0

1,724.0-1,724.7
1,724.7-1,729.0

1,729.0-1,729.7

1,729.7-1,730.7
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Table 11C.--Lithologic log-—(Continued)

Description

Depth
(feer)

Polyhalite, moderate-reddish~brown, dense; halite crystals scatterad

throughout unit

Anhydrite, light- to medium~gray, laminated; secondary halite crystals

scattered throughout unit

Mudstone, medium-gray; moderate-reddish-brown polyhalite unit near

top
Halite, pale-red and clear, fine to medium crystalline; minor grayish-

green intercrystalline clay in upper 0.4 foot; clay stringer at

1,737.6 feet
Halite, grayish-red and pale-red, coarse crystalline; minor amount of

brown clay in blebs and stringers--

Halicz=, moderate-reddish-orange and moderate-reddish-brown, medium to

v}

vary coarse crystalline; numerous moderata~raddish-orange polyhalite

stringers; zones of clear, very coarse crystallire halite

Halite, grayish-red and pale-red, fine to medium cryscalline,

argillaceous-
Halite, grayish-red, gradingz to moderate-reddish-brewn, moderate-

reddish-orange, and clear, fine crystalline, grading to coarse

crystalline, polyhalitic

Halite, medium-dark-gray and grayish~-rad, fine to medium crystalline,

slightly argillaceous

Halite, pale-red, grading to moderate-reddish-brown, coarse crystalline,

polyhalitic in lower 0.3 foot
Halite, pale-red and graylsh-red, medium crystalline, grading to fine

crystalline, argillaceous; brown clay parting at 1,752.0 feet; minor

amount of polyhalite stringers

Clay, greenish-gray, hallitic; halite content increases downward; con-

tains minor moderate~reddish-orange polyhalite blebs
Halite, moderate-brown and grayish-red, fine to medium crystalline,
argillaceous; abuandant brown clay; brown clay partin. at 1,754.6

feet; sparse greenish—-gray interstitial clay; twe briwn-green—gray

clay par:ings at 1,758.6 and 1,758.9 fee.
Halite, clear to pale-~red to grayish-red, medium to coarse crystalline;

moderate amount of moderate-red polyhalite blebs and stringers;

moderate amount of grayish-green clay; sparse brown clay, increasing. -

with depth-
Halite, clear to mederate~red, medium to coarse crystalline; moderate
amcunt of moderate-reddish-orange polyhalite blebs; abundant dark-

reddish-brown clay; moderate amount of greenish-gray clay; a few

very small leached cavities
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1,730.7-1,731.3

1,731.3-1,736.7

1,736.7-1,737.32
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1,747.6-1,749.6

1,745.6-1,750.5

1,750.5-1,751.3

1,751.3-1,753.2

1,753.2-1,754.4

1,754.4-1,762.8

b=
~i
[o0)
(@)
]
[}
o
~dt
o
(V3]
i~

1,763.2-1,763.5



Table 11C.--Lithologic log— (Continued)

Description

Depth
(fear)

Halite, clear to moderate-reddish-orange, medium to coars. crystalline;
moderate amount of moderate—ted polyhalite biebs; very little

greenish~gray clay at top,disappearing with depth; very small leached

cavities throughout unit
Halite, moderate~red to moderate-reddish-brown to clear, medium to
coarse crystalline, argillaceous; moderace amount of moderate-red

polyhalite blebs; abundant brown clay; a few leached, triangular

cavities
Halite, clear to pale-red to mcderate-reddish-orange, medium to coarse

crystalline; moderate amount c¢f lighr-red to moderate-red polyhalita

blebs; some brown and grzenish-gray clay at top, decrzasing with
depth
Hal. :, pale-red to dark-reddish-brown, znedium to coarse crystalline,

argillaceous; abundant brown clay; clay parrting at 1,774.6 feet;
moderate amount of greenish—gray clay at base; sparse, moderate-red
polyhalite blebs; a few small leached cavities throughout unit-—————-

Halite, pale-~ted to light-moderata-reddish-orange, coarse crystallipe;
moderate amowunt of moderate-rad pc¢ ~halite blebs, decreasing with

depth; sparse dark-reddish-brown and greenish-gray interstitial clay;

a few small leached cavities
Halite, clear to grayish-red and pale-red, medium to coarse crystal-
line; abundant grayish-red interstitial clay; moderate amount of
greenish-gray interstitial clay; sparse, moderate-~reddish-brown
poiyhalite blebs; grayish-red clay parting at 1,782.3 feet; moderate

to heavy disseminated sulfate (langheinite) mineralization in lower

third of unit
Halite, clear to moderate-reddish-orange and pale-red, medium to coarse
crystalline; moderate amount of greenish-gray interstitial clay,
decreasing with depth; moderate amount of moderate-reddish-orange to
moderate-reddish~brown polyhalite blebs and stringers; trace of white
stringers of polyhalite near base; weakly to medium disseminated
sulfate {langbeinite(?))mineralization in upper third of wnit-~————-
Halite, clear to moderate-reddish-orange and grayisn-yellow, medium to

coarse crystalline; sparse greenlsh-gray interstitial clay; sparse

grayish-yellow polyhalite blebs and stringers
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1,763.5-1,

1,765.4-1,768.0

1,768.0-1,773.2

1,773.2-1,775.9

1,775.9-1,780.8

1,780.8-1,787.6

1,787.6-1,791.9

1,791.9-1,795.1



Table 1iC.--Lithologic log--(Contiaued)

Description

Depth
(feet)

Halite, clear to grayish-red, pale-red, moderate-reddish~orange and
light-gray, medium to coarse crystalline; moderate amount of
greenish-gray interstitial clay; sparse, grayish-red to brown clav
concentrated near baée; sparse, moderate-reddish-orange to moderate-
reddish~brown polyhalite blebs concentrated in middle of unit;
moderate mineralization of sulfates in lower 0.2 foot of unit-————- —_

Halite, clear to light-moderatz-reddish-orange, medium to coarse
crystalline; sparse moderate-reddish-brown polyhalite blebs; sparse,
arayish-red to brown interstitial clay in upper 0.1 foot of unit---—-

Halite, clear to grayish—red, medium to coarse crystalline; sparse,
moderate~reddish-brown polyhalite blebs; abundant, grayish-red to

brown interstitial clay; sparse, greenish-gray intersticial clay;

weak to moderate mineralization of sulfates (langbeinite) and

possible kainite/leonite im upper 2.6 foot of unic
Halite, clear to grzyish-red and pale-rad znd greenish-zray, medium to
coarse crystalline; moderate zmount o reenish-gray interstitial
clay in lower third of unit; sparse grayish-red interstitial clay;

sparse moderate-reddish-brown polyhaliite blebs; some small leached

cavities
Halite, clear to goayish-yellow and woderate-reddish-orange, medium to
coarse crystalliane; abpundant, light-red to moderate—reddish-brown
polyhalite blebs, decreasing with depth; sparse greenish~gray inter-
stitial clay, decreasing with depth; trace of zrayish-red inter-

stitial clay; numerous blebs, stringers, and band of light-gray

anhydrite, increasing toward base
Polyhalite and anhvdrite mixture, light- to reddish-gray, dense,
massive; disseminated, fine to medium crystalline, clear halite,

concentrated in upper 1.6 feet of unit; clzaar, medium to coarse

halite in bands at 1,816.7 feet; mmit is laminated
Halite. clear to very light grayish yellow, medium to coarse crystal-
line; light- to medium-gray anhydrite concentrated in bands in upper-~
most 1.0 foot of uniiz, but azhydrite continues throughout unit, one
noticeable band, 0.2-foot thick, at 1,822.5 feet; scattered moderate-

reddish-orange poly: .ite blebs, increasing with depth; very minor

interstitial gresnish-gray and grayish-red clay-

1,795.1-1,797.0

1,797.85-1,797.7

1,797.7-1,300.3

1,800.8-1,805.5

1,805.5-1,811.5

1,811.5-1,818.1

1,818.1-1,822.9



Table 11C.--Lithologic log--{Continued)

Description

Depth
(feet)

Anhydr