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1.0 ABSTRACT

Borehole WIPP 34 was drilled to investigate a structural low in an
area about 2-1/2 miles north of the center of the WIPP site. The bore-
hole is located in Section 9, T22S, R31E, in east-central Eddy County,
New Mexico, and was drilled during August and September 1979. The hole
was drilled to a depth of 1,820 feet, and encountered from top to bottom,
surficial Holocene deposits (10', including artificial fill for drill
pad), the Santa Rosa Sandstone (144'), the Dewey Lake Red Beds (503'),
the Rustler Formation (316'), and the Salado Formation (847'). Cuttings
and cores were taken at selected intervals. Geophysical logs were run
for the entire length of the hole. The structural Tow was verified by
data from WIPP 34, however it was not apparently caused by dissolution of

haljte.

2.0 INTRODUCTION

The introduction describes background information on the Waste

Isolation Pilot Plant (WIPP) and the investigation at WIPP 34.

2.1 The Purpose of WIPP

The purpose of the WIPP s distinct from that of several other
projects for the disposal of radioactive waste. The WIPP is planned to
demonstrate disposal technology for the transuranic (TRU) waste resulting
from this nation's defense programs of over 30 years. After a period
(5-10 years) of limited (pilot) operation; during which thé\ waste s
readily retrievable, it is anticipated that the WIPP will be converted to
a full-scale repository for permanent disposal of defense TRU waste. The
WIPP plans also include a research facility to examine, on a large scale,
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the interactions between bedded salt and high-level radioactive waste
resulting from thermal and radiation fluxes. There is no plan at this

time to dispose of high-level waste or spent fuel in the WIPP,

2.2 The Purpose of Borehole WIPP 34

WIPP 34 was drilled to establish the reason for the structural Tow
found by exploration work. The records provided to the U.S. Geological
Survey by various potash operators were used in conjunction with drilling .
for the WIPP project to produce structure contour and isopach maps (e.q.,
Griswold, 1977; Powers, et al, 1978). These maps, particularly the
structure mép of Marker Bed 124, indicate a structural Tlow in the
vicinity of FC-92, an industry potash testhole two miles north of ERDA 9.
Though the structural Tow at FC-92 indicated closure of only 50 feet,
Anderson (1978) pointed out the approximate alignment of this Tow with
Bell Lake and Slick Sink. He postulated a fault or fracture along this
trend and speculated that dissolution along this trend is the origin of
the Tow. Since then, it has been speculated that a nascent breccia pipe
caused the FC-92 Tow. Structure contour maps of upper Salado and Rustler
Formations were examined by the U.S. Geological Survey and Sandia
National Laboratories; these maps indicated a broader low over much of
Section 9 (T22S, R.31E). The borehole Tlocation was ultimately chosen
about 2000' east of FC-92 to test for structure and its possible causes
nearer the center of the apparent structural lTow. A direct retest of
FC-92 was not considered necessary; the original drilling did not
indicate breccia. The location was chosen to test the implications of a
broader low which corresponded to a part of the "disturbed zone" (Powers,

et al, 1978). The borehole test was planned to permit later deepening

into the Castile if desired.



3.0 GEOLOGIC DATA FOR BOREHOLE WIPP 34

by

R.P. Snyder] and S.L. Drellack, Jr.2

3.1 Abstract

Exploration work at the WIPP site in southeastern New Mexico identi-
fied a structural Tow {closure of about 20-40 feet) in an area centered
about 2-1/2 miles north of the center of the site. Borehole WIPP 34 was
drilled to establish the reason for the low. The hole was drilled and
cored to a depth of 1,820 feet below a surface elevation of 3,432.7 feet.
The evaporite sgction in this area includes halite units in the Rustler
Formation of Permian age, and there is evidence from other holes that
these units, as well as some of the halite at the top of the underlying
Salado Formation (Permian), are missing because of dissolution. Borehole
WIPP 34 penetrated through the lower unnamed member of the Rustler and
into the underlying Salado Formation. No indication of dissolution was

found in the Tower member or at the top of the Salado Formation.

3.2 Introduction

Borehole WIPP 34 was drilled in the east-central part of Eddy County,
NM, on the WIPP site, about 2 miles north and 2000 feet east of the
center of the site (Fig. 1). The purpose of the hole was to investigate
a structural low which was defined by structure maps drawn on various

horizons in the Rustler and Saladn Formation of Permian age.

1
U.S. Geological Survey, Denver, CO.

2Fenix % Scisson, Inc., Carlshad, NM.
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Figure 1. Index map of southeastern New Mexico showing

WIPP site and location of borehole WIPP 34.



Solution of halite in the Rustler Formation was the principal target :
of the investigation. The borehole was drilled to a depth of 1,820 feet.
his depth is below the lowest halite in the Rustler and evidence of disso-
lution would be seen if present. The normal stratigraphic section of the
Rustler (Jones, 1973) contains halite above and below the two dolomite
marker beds (Magenta and Culebra). The halite in the Rustler at the drill
site was missing above the Culebra Dolomite, but was present below the
dolomite. This pattern of dissolution is also present in boreholes in the
immediate vicinity of WIPP 34, The structural Tow was verified by the
additional data from WIPP 34; however, fhe Tow was not caused by dissolu-
tion of halite in the Rustler Formation.

To aid in the interpretation of the lithology and as a check on
drilling depths, a series of geophysical logs was run. These logs, on
Fig. 2, include a gamma-ray log, a neutron log, and a compensated density
log. Drilling was done on behalf of the WIPP Project Office of the U.S.
Department of Energy (DOE).

A1l measurements related to the drill site are in English units.
These measurements include: the survey to locate the drill hole (both
horizontally and vertically); the drilling depth as furnished by the
driller; and the wireline logs as furnished by the logging company.
Borehole location and depths in the borehole are given in this report in
English units. If metric units are desired, the following conversion

factors should be used:

Multiply inch-pound ' By To obtain metric unit
foot (ft) 0.3048 meter (m)
inch (in) 25.4 millimeter (mm)

pounds per §quare
)

inch (1b/in% 0.006895 megapascal (MPa)



3.3 Description of WIPP 34

Borehole WIPP 34 is located in eastern Eddy County, NM, in the SE
1/4, SW 1/4, Section 9, T.22S., R.31E. The hole was drilled during
August and September 1979 to a depth of 1,820 feet measured from a land
surface altitude of 3,432.7 feet above MSL (mean sea level), Table 1 is
an abridged borehole history and Table 2 is a stratigraphic summary of
the hole. General stratigraphy for the area is summarized elsewhere
(Jones, 1973).

WIPP 34 penetrated 10 feet of dune sand and caliche; 144 feet of
sandstone and siltstone of the Santa Rosa Sandstone (Triassic); 503 feet
of siltstone, claystone, and sgndstone of the Dewey Lake Red Beds
(Permian); 316 feet of anhydrite, gypsum, siltstone, dolomite, and halite
of the Rustler Formation (Permian), and 847 feet of halite, anhydrite,
and polyhalite of the Salado Formation (Permian). The base of the Salado
Formation was not reached,

The halite units above the Magenta and Culebra Dolomite Members of
the Rustler Formmation have been removed by dissolution but the halite
below the Culebra is still present. This pattern of dissolution is
present in nearby drillholes and reflects only the present progress of
the dissolution front present in the Rustler Formation as the front moves
from west to east across the WIPP site. No dissolution of halite was
seen in the core below the Culebra Dolomite Member of the Rustler or in
the Salado Formation to the total depth of the hole.

In drilling WIPP 34, a rock bit was used to a depth of 632 feet and
cuttings were collected at 10-foot intervals. Core was continuously

taken from a depth of 632 to 1,795 feet (except for 2-foot interval at



657 feet), and cuttings were collected at 10-foot intervals from 1,795 to
1,820 feet (TD). Descriptions of cuttings and core were prepared at the
site by J.L. Gonzales, S.L. Drellack, Jr., and A.F. McIntyre of Fenix &
Scisson, Inc.,, and R.P, Snyder of the U.S. Geological Survey (USGS).
Identification of rock units was made in collaboration with C.L. Jones of
the USGS.

The geophysical logs run in the borehole by Dresser Atlas included a
gamma-ray curve that recorded variations 1in potassium and other
radioactive elements, a neutron curve that recorded variatidns in the
distribution of hydrogen, and a density log that measured densities of
the rock types. These logs are correlated with the geologic section on

Fig. 2.



LOCATION: Sec.

Table 1.--Abridged history of borehole WIPP-34

9, T. 22 S., R. 31 E.
201.78 feet from south line
1,999.73 feet from west line

ALTITUDE (LAND SURFACE):

LITHOLOGIC LOG PREPARED BY:

DRILLING CONTRACTOR:

DRILLING RECORD:

3,433 feet, datum for depth measurements in drilling and logging

operations.

Actua) surveyed elevation is 3,432.7 feet

and R. P. Snyder

Pennsylvania Drilling Company

S. L. Drellack, Jdr., J. L. Gonzales, C. L. Jones, A. F. McIntyre,

Commenced drilling on August 16, 1979, and completed on September 1, 1979, at
1,820 feet below land surface.

After completion of drilling the hole was filled with brine-based mud.

Core Depth interval, Weight Circulating Interval Percent
No. in feetl RPM on bit pressure Feet Feet recovered
(1bs) (1bs/in2) cored recovered
1 627.0- 636.0 120 12,000 50 5.0 7.6 84
2 636.0- 645.0 120 12,000 50 9.0 7.8 87
3 645.0- 654.0 120 12,000 50 9.0 8.0 89
4 656.0- 662.0 100 6,000 50 6.0 6.1 102
5 662.0- 672.0 120 6,000 75 10.0 9.9 99
6 672.0- 682.0 100 6,000 75 10.0 10.0 100
7 682.0- 692.0 100 5,000 150 10.0 7.3 73
8 692.0- 702.0 100 5,000 150 10.0 8.9 89
9 2702.0- 712.0 100 5,000 150 10.3 10.3 100
10 712.0- 722.0 100 5,000 150 10.0 9.4 94
n 722.0- 732.0 100 5,000 150 10.0 10.0 100
12 732.0- 742.0 100 5,000 150 10.0 10.1 101
13 742.0- 752.0 100 5,000 150 10.0 10.0 100
14 752.0- 762.0 120 5,000 150 10.0 9.9 99
15 762.0- 772.0 120 5,000 150 10.0 10.2 102
16 772.0- 782.0 120 5,000 150 10.0 10.0 100
17 782.0- 792.0 120 5,000 150 10.0 10.1 101
18 792.0- 802.0 120 5,000 150 10.0 9.9 99
19 802.0- 807.7 120 5,000 150 5.7 5.7 100
20 807.7- 817.0 120 5,000 150 5.3 9.2 99
21 817.0- 822.0 120 6,000 150 5.0 5.2 104
22 822.0- 832.0 120 6,000 75 10.0 10.1 101
23 832.0- 842.0 120 6,000 75 10.0 4.4 44
24 842.0- 852.0 120 4,000 - 50 10.0 0.4 4
25 852.0- 857.0 130 6,000 50 5.0 0.6 12
26 857.0- 858.0 120 6,000 50 1.0 0.2 20
27 858.0- 862.0 120 6,000 50 4.0 0.8 20
28 862.0- 867.0 120 6,000 50 5.0 4.7 94
29 867.0- 877.0 120 6,000 50 10.0 10.0 100
30 877.0- 882.0 120 6,000 50 5.0 5.3 106



Table 1.--Abridged history of borehole WIPP-34--Continued

Core Depth interval, Weight Circulating Interval
No. in feetl RPM on bit pressure Feet Feet Percent
{1bs) - {1bs/in?) cored recovered recovered

31 882.0- 892.0 120 6,000 50 10.0 9.6 96
32 892.0- 902.0 120 6,000 50-100 10.0 9.9 99
33 902.0- 912.0 120 6,000 50-100 10.0 10.2 102
34 912.0- 922.0 120 6,000 50-100 10.0 10.2 102
35 922.0- 932.0 120 6,000 50-100 10.0 9.9 a9
36 932.0- 942.0 120 6,000 50-100 10.0 10.0 100
37 942.0- 944.0 100 5,000 50-100 2.0 2.0 100
38 944.0- 952.0 100 6,000 150 8.0 6.8 85
39 952.0- 962.0 100 6.000 150 10.0 10.0 100
40 962.0- 972.0 120 6,000 50-100 10.0 9.9 99
4] 972.0- 982.0 120 6,000 5- 20 10.0 9.8 ag
42 982.0- 992.0 120 6,000 5- 20 10.0 10.2 102
43 992.0-1,002.0 100 6,000 50-100 10.0 10.1 101
44 1,002.0-1,013.4 100 6,000 50-100 1.4 1.5 100
45 1,013.4-1,033.4 120 6,000 50-100 20.0 20.3 102
46 1,033.4-1,053.4 100 6,000 50-100 20.0 19.7 99
47 1,053.4-1,073.4 100 6,000 50-100 20.0 20.4 102
48 1,073.4-1,093.4 120 6,000 50-150 20.0 20.2 101
49 1,093.4-1,113.4 120 6,000 50-150 20.0 20.2 101
50 1,113.4-1,133.4 120 6,000 50-150 20.0 20.1 101
51 1,133.4-1,153.4 120 6,000 150 20.0 20.1 101
52 1,153.4-1,173.4 120 6,000 150 20.0 20.3 102
53 1,173.4-1,193.4 120 6,000 150 20.0 20.5 103
54 1,193.4-1,213.4 100 6,000 150 20.0 20.2 101
55 1,213.4-1,233.4 100 6,000 150 20.0 20.3 102
56 1,233.4-1,253.4 100 6,000 150 20.0 20.2 101
57 1,253.4-1,273.4 100 6,000 150 20.0 20.0 100
58 1,273.4-1,293.4 120 6,000 150 20.0 20.1 101
59 1,293.4-1,313.4 120 6,000 150 20.0 20.0 100
60 1,313.4-1,333.4 120 6,000 150 20.0 20.5 103
61 1,333.4-1,353.4 100 6,000 150 20.0 20.4 102
62 1,353.4-1,373.4 100 6,000 150 20.0 20.5 103
63 1,373.4-1,393.4 100 6,000 150 20.0 20.4 102
64 1,393.4-1,413.4 120 6,000 150 20.0 20.4 102
65 1,413.4-1,433.4 120 6,000 150 20.0 17.0 85
66 1,433.4-1,453.4 100 6,000 125 20.0 5.0 25
67 1,453.4-1,473.4 100 6,000 125 20.0 20.2 101
68 1,473,4-1,493.4 120 6,000 150 20.0 20.4 102
69 1,493.4-1,513.4 120 6,000 150 20.0 20.1 101
70 1,513.4-1,533.4 120 6,000 150 20.0 20.1 101
7 1,533.4-1,553.4 120 6,000 150 20.0 18.0 90
72 1,553.4-1,573.4 120 6,000 150 20.0 20.5 103
73 1,573.4-1,593.4 120 6,000 150 20.0 20.1 101
74 1,593.4-1,613.4 120 6,000 150 20.0 20.2 101
75 1,613.4-1,633.4 120 6,000 150 20.0 20.0 100
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Table 1.--Abridged history of borehole WIPP-34--Continued

Core Depth interval Weight Circulating Interval Percent
No. in feetl RPM on bit ressure Feet Feet recovered
(1bs) 1bs/in ) cored recovered
76 1,633.4-1,653.4 120 6,000 150 20.0 20.2 101
77 1,653.4-1,673.4 120 6,000 150 20.0 20.0 100
78 1,673.4-1,693.4 100 6,000 150 20.0 20.1 101
79 1,693.4-1,713.4 100 6,000 150 20.0 20.2 101
80 1,713.4-1,733.4 100 6,000 150 20.0 20.5 103
81 1,733.4-1,753.4 100 6,000 150 20.0 20.0 100
82 1,753.4-1,773.4 100 6,000 150 20.0 20.2 101
83 1,773.4-1,793.4 100 6,000 150 20.0 20.2 101

Ipepths given in this table are from driller's records. Changes in footages in the body of the
report have been made to match the 1ithology to the depths recorded on geophysical logs.

2some discrepancies in core footage matched against depth interval are not resolved in this table.
Footage in question is generally very minor (i.e., 0.3 ft).
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Table: 2.--Stratigraphic summary of borehole WIPP-34

(MB marker bed (anhydrite, polyhalite, or both), depth is base of unit

to nearest foot]

Rock unit

Depth interval!l

in feet
Quaternary deposits? 0- N
Triassic rocks
Santa Rosa Sandstone 11- 154
Permian rocks
Dewey Lake Red Beds 154~ 657
Rustler Formation 657~ 973
Magenta Dolomite Member 716- 741
Culebra Dolomite Member 834- 861
Salado Formation 973-1,820+
Upper unit 973-1,437
MB 101 1,092
MB 102 1,122
MB 103 1,148
MB 104 1,158
MB 105 1,173
MB 106 1,191
MB 107 1,228
MB 108 1,237
MB 109 1,280
MB 110 1,317
MB 11 1,326
MB 112 1,344
MB 113 1,366
MB 114 1,396
MB 115 1,420
MB 116 1,430
McNutt potash unit 1,437-1,751
Vaca Triste Sandstone Member3 1,437-1,442
MB 117 1,498
MB 118 1,520
MB 119 1,540
MB 120 1,560
MB 121 1,573
MB 122 1,580
Union anhydrite" 1,599-1,607
MB 123 1,676
MB 124 1,690
MB 125 -
MB 126 1,751
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Table 2.--Stratigraphic summary of borehole WIPP-34--Continued

Depth interyall

Rock unit in feet:
Lower unit 1,751-1,820+
MB 127 1,768
MB 128 1,775
MB 129 1,785

'Depths from density log.

?Includes artificial fi1l for drill pad.

30f Adams, 1944,
“Informal unit of Salado Formation.
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Table 3.--Lithologic log of boehole WIPP-34

[Color designations are from the Rock-~Color Chart (Goddard and others, 1948); no core

designates intervals where core was lost during drilling operations.

From

1,433.2-1,453.4 feet, pulled inner barrel from drill hole without retaining 'shoe"

on bottom of barrel. Core strung out the length of the drill pipe. Lithology
reconstructed from geophysical logs and drilling time log]
Lithologic description ige?ZZt
NO Samplecccsverensvessersoorsessocccsceconssansoncosnesascasssccsconcsas 0- 5.0
Sand (90 percent), moderate-reddish~brown (10R 6/6), fine- to
medium-grained, unconsclidated; caliche (10 percent), grayish-
orange~pink (IOR 8/2) to white (N9):voveeoeaerroasonsrocssansusancas 5.0- 30.0
Sand (70 pecent), pale-~reddish~brown (lOR 5/4) to dark-
reddish-brown (1OR 2/3), very fine to fine-grained,
unconsolidated, rounded to subrounded; silt (20 percent)
pale-reddish-brown (1OR 5/4) to dark-reddish-brown
(1R 3/4) poorly consolidated; caliche (10 percent)
as in unit at 5-30 feeteccocsocerersoossrossesssnssssssossassvsscnnne 30.0- 45.0
NO CULEINESecoarocsaseootosasacearssootosssosottsacsarasososonossnosvses 45.0- 60.0

Sandstone (90 percent), grayish-red (5R 4/2) to dark-

reddish-brown (1OR 3/4), fine-grained, poorly consoli-~

dated, rounded to subrounded; caliche (10 percent) same

as in unit at 5~30 f@eLeciecrsocseosssonccoscessccaccsancantsanstnnas
Siltstone (60 percent), grayish-red, (5R 4/2) to dark-

reddish-brown (10R 3/4), poorly consolidated; sandstone

(40 percent), grayish-red (5R 4/2) to dark-reddish-brown

(10R 3/4), very fine grained; trace of gray (5G 6/1)

silt and grayish-orange-pink (10R 8/2) calichesciesecocsrscsorsnsscs
Sandstone (95 percent), grayish~red (5R 4/2) to dark-reddish~

brown (lOR 3/4), friable, very fine grained; caliche

(5 percent), gsame as unit at 5-30 feet; trace of siltstone:esecseesse

Siltstone, grayish-ted (SR 4/2) to dark-reddish-brown
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(10R 3/4); trace of caliche and sandstone-c.ccceccereccrrataacacaass
Siltstone (80 percent), same as unit at 145-265 feet; mud-

stone (20 percent), dark-reddish-brown (LOR 3/4)ccccccccinnccccancees
Siltstone (90 percent), dark-reddish-brown (lOR 3/4) to

grayish-red (10R 4/2), well-cemented; selenite (10 percent),

transparent to translucent, fibrouSeceesscesserencscccenccesscncnsne
Siltstone (80 percent), same as unit at 290-410 feet; sand-

stone (10 percent), grayish-red (lOR 4/2), very fine grained;

selenite (10 percent), same as unit at 290~410 feeteeseososesvscrecs
Siltstone, same as unit at 290-410 feet; trace of seleniteccececsecses
Siltstone (95 percent), same as unit at 290~410 feet;

Selenite (5 percent)erecccearcacecosescsssssscscscscscarsssassetnoasnas
Siltstone (60 percent), same as uanit at 290-410 feet;

sandstone (40 percent), graylsh-red (5R 4/2), very fine

grained; trace of selenit@cecsceverveacscscvessersseorassossvscsnnsnsesn
Siltstone, grayish-red (10R 4/2) to dark-reddish-brown

(10R 3/4), well-cemented; trace of chalky to transparent

and translucent selenite@.cescscrreccosscsscsotonososocosnscesosscons
Siltstone, moderate-reddish-brown (1OR 4/6), very fine grained,

indurated; numerous transluceat to transparent, wavy selen-

ite veinlets dipping 0° to 13° ; numerous greenish-gray

(56 6/1) to pale-greea (10G 6/2) reduction spots | mm-1 cm

in diameter, a few as large as 4 cm; selenite vein at

635.9 feelevesesoscosesasesssscasassossesasvarssonssssscntsacsosssooe
NO COT@ertcverravervrecrsecnsosersanssacconcrsoaccascsecescsocssaasnscnnsae
Siltstone, same as unit at 631.7-638.3 feet; very numerous l=-4 mm

thick selenite veinlets in complex interconnecting network; two

parallel veins, 1-3 mm thick dipping 63% and 72°; translucent to

transparent selenite at 639.6 and 640¢4 ftecscesrcervscrscreresnsrene
NO COT@recesvreceesrsvoscecssrsrscasrossssncsccscsscsscsannsssssscssssnscnnes
Siltstone, same as unit at 639.7 to 647.5 feet;

contact with unit below irregular and has l-cm-

thick band of greenish-gray (56 6/1) fissile
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MUABLONEC e eoesossosscsoscessssosassanssnossnsonasnessaassssssssssssos 649,7=- 657.0
ROCK Bit, NO COr@ecescececarosscasocastoscotnsssassasssoasasncsnsoasas 657.0- 659.0
Anhydrite, dark-yellowish-brown (10YR 4/2) mottled

with dusky-yellowish-brown (1OYR 2/2), very finely

crystalline, falntly laminated; wavy bauds of

gypsum l-4 mm thick from 661.6 to 664.1 feet,

2 cm thick gypsum bands at 662.6, 663.3, 677.3,

678.5, and 679.8 feet; unit becomes gypsiferous

in bottom 1le3 feet sceecscvccsscsrccscossccscscosssccrsossscossscosss 659.0- 683.7
Gypsum, dark-yellowish-brown (l0YR 4/2), very finme

to finely crystalline; moderate~brown (5YR 3/4),

and dark-reddish-brown (10R 3/4) argillaceous

laminae; remnant anhydrite, dark-yellowish-brown

(10YR 4/2) and medium-light-gray (N6) through

URLL secococcccacsascassesoconnssosenorsnnonns cessatscscannnnns ceseane 683.7- 684.7
Gypsum, dark-yellowish-brown (10YR 4/2) finely

crystalline, argillaceous laminae in upper

foot; rock becomes dusky yellowish brown

(LOYR 2/2) 1n lower fOOC.eseseseccccrcoceccensnoessasascsascacsncnss 684.7- 686.7
Mudstone, moderate-brown (513_3/4) with dark-reddish-

brown (10R 3/4) tint, siley, indurated; greenish-

gray (5GY 6/1) reduction spots at 686.7-687.7 feet

and mudstone inclusiona and bands at 687.6~689.3

£EOL cevesesvecocerosssencecsrorrses-sonsssstosccsrsscsesasesncssasnee 686.7- 691.0
NO COTE eecrcennecnna S 691.0- 693.7
Mudstone, same as unilt at 686.7~691.0 feet cercsvecrossvcccsssccosanse 693.7- 695.1

Siltstone, moderate-brown (5YR 3/4) with dark-

reddish-brown (lOR 3/4) tint, indurated, upper

0.3 foot mottled greenish gray (5G 6/1l) eceesceccecccrvssconcossonns 695.1- 696.2
Mudstone, greenish-gray (5G 6/1) to dark-greenish-

gray (5GY 4/1), indurated, silty in lower half;

trace of pyrite and chalky, white (N9) gypsum

at 697.0 feet; upper and lower contactw
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gradational. cecscvecsssacessteraenesvrossciossscacsaasssssessssssnsse
Gypsum, dusky-yellowish-brown (10¥R 2/2), finely

crystalline, mottled and laminated, matrix

contains dark-greenish-gray (5GY 4/1) clay at

697.4-698.3 fe@loccovoocassosoersoscencsoosressssssscrscesesssrcsssnes
Anhydrite, light-gray (N7) and dark-yellowish-

brown (1OYR 4/2), dense, minor argillaceous

laminae, minor light-olive-gray (5Y 6/1)

gypsiferous laminae, some 'chicken-wire'

and nNodular CEXLUT@ sessesscssscsccssocrsstoscnstcrssossssssssorsnase
NO COTE® ceuviossesastcsasrsanesstsanetassestssssnsassevnetsosossovsasnesannae
Anhydrite, same as unit at 699.1-702.6 feelt ssessessocssssvescesencnss
Gypsiferous anhydrite, alternating bands and

laminae of light-gray (N7) and dark-yellowish-

brown (10YR 4/2), dense, nodular, and "chicken-

wire" appearance; a few argillaceous laminae ccceceevccenceacesccnns
Gypsum, olive-gray (5Y 4/1), laminated and

moctled with olive-black (5Y 2/1), very fine

to finely crystalline sccecsesccrcssscesosesosrsvcscesosasvesssrasncna
Dolomite, light~olive=-gray (5Y 6/1), very finely

crystalline; numerous blebs of gypsum, 1=-3 mm

in diameter and gypsum veinlets 1-3 mm thick;

minor laminations and 1-2 cm thick beds ceecevcnracccccrvernccaccnces
Dolomite, light-olive-gray (5Y 6/1), light-gray

(5Y 4/1), and olive-black (5Y 2/1); promiment

small-scale crossbedding, very thin to thinly

bedded; numerous 1-~3 mm blebs of w!' te (N9)

gypsum; horizontal, 1-3 mm thick tramnslucent

to transparent gypsum veins at 717.2 and 717.4

FEEBL soesvsnsreerssravsoaacecscaceasssosaaasstsassgosvsocssssanssasansasn
NO COT@ coovvessovesvssrcssossessscssccsososnssssosnmnosscnscsorsscsnssnsne
Dolomite, same as unit at 717.2=723¢4 feet soreevscrseoscnscsasssansaras

Dolomite, colors the same as in unit at 717.2-
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723.4 feet, unit is laminated instead of very
thinly bedded; contact with underlying gypsum
13 WaVY secococcacsnnrstorsnessessssocrecssstersscsassessesnsccesesss
) Gypsum, olive-gray (5Y 4/1) gnd olive-black (5Y 2/1),
very fine to finely crystalline; numerous wavy,
irregular light-olive-gray (5Y 6/1) dolomite
1aminae ecesesccscescnscssvesoscrsssrosotoossscessacsssssrcsesotssassse
Anhydrite, olive-gray (5Y 4/1) and olive-black
(5Y 2/1) grading downward to medium-light-gray
(N7) and dark- to dusky-yellowish-brown (10IR 4/2
to 10YR 2/2), very finely crystalline, minor
dolomite bands in upper 1.3 feet; mottled
appearance, with "chicken-wvire" texture; 1.5 cm
thick horizontal selenite vein at 768+4 feet seeessesrssvesccconvans
Gypsiferous anhydrite, dusky-yellowish-brown
(10¥R 4/2) and olive-gray (5Y 4/1) with pale-
olive (10Y 6/2) banding; gypsum and clay seam
2 ¢m thick at 779.2 fe@L eveeccessesstssscrscscessosscasassessavanne
Gypsum, grayish-olive (10Y 4/2) and dark-yellowish=
brown (10YR 4/2), coarsely crystalline; pale-
olive (10Y 6/2) wavy laminae increasing downward
from 791.2 to 794.5 feet; few scattered 1-2 cm
thick anhydrite bands in lower 2 feet ceveovensccecesonccsressoscnns
Gypsum, medium-gray (N5) to medium-dark-gray
(N4), minor pale~olive (l0Y 6/2), very finely
crystalline; slightly argillacepus; numeroys
rehealed fractures 1-4 mm thick; aggregate of
argillaceoua gypsum and selenite crystals
between 801.2 and 803¢5 f@eL ssvseacesvsasosasststasecsscnsssanasnns
Gysum, medium-light-gray (N6) and dark-grcenish-gray
(5GY 4/1), finely to medium-crystalline, argilla-
ceous; laminae and thin bands of light-olive-gray

(5Y 6/1) and dark-greenish-gray (5GY 4/1) gypsum;
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numerous randomly oriented rehealed fractures;

a 23 cm thick gypsiferous clay parting, medium-

gray (N5) at 808.6 feet; medium-light-gray (N6)

contorted laminated dolomitic siltstone band at

808.7-809.0 feet; gypsum banding near bottom of

unit dips 200""""""f“ .......... tebitesieeccanrassrenssrrnenns
Gypsum, olive-gray (5Y 4/1) to light-olive-gray

(5Y 6/1), very finely crystalline; zone of

recrystallized medium to coarse blotches of

gypsum, translucent to transparent at 810.2-

B10uh FEEL secenescessescesostsvsscnsoncssssssssonscncncessassnssosas
Clay, greenish-gray (3G 6/1), soft; numerous

very irregular bands and blebs of gypsum,

chalky white (N9) and olive~black (5Y 2/1) ecevceiececn... srectssanans
Clay, moderate-reddish-brown (10R 4/6) to dark-

reddish-brown (10R 3/4), soft; chalky white

(N9) gypsum as thin irregular bands and blebs;

transpareant to translucent gypsum crystals as

blades and rosettes; 1~5 mm blebs of greenish-

gray (5G 6/1) clay at 812.0, 812.9, to 814.7 and

818.0 to 818.2 feetr; mottled argillaceous, white

(N9) and oclive=-black (5Y 2/1) gypsum bands 2-3

em thick at 813.6 feet dip 51°%; 6-7 em thick

gypsum bands at 814.3 feet are horizontal as are

3-4 cm thick bands at 8l7.6-817.8 feet .erecrarcecrossaanrsassscasons
Gypsum, olive-black (5Y 2/1) to greenish-black

(56Y 2/1), mioor amount of medium-light-gray

(N6), finely to medium—crystalline cescevecescnsoccacscsconcncsnnsns
Gypsiferous anhydrite, medium-light—-gray (N6), |

minor light-bluish-gray (5B 7/1) and light-

olive-gray (5Y 6/1), minor mottling and blebs .ecericercresceccscccas
Gypsum, olive-black (5Y 2/1) to olive-gray

(5Y 4/1); numerous small medium-light-gray (N6)
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anhydrite blebs; few very thin stringers and

blebs of moderate-red (5R 4/6) gypsum; dusky-

brown (5YR 2/2) siltstone band 6 cm thick at

824.8 feet ............;:...........................................
Gypsiferous anhydrite, same as unit at 821.0-

82402 fE@L ceossavossecccnrsscaassassssnsscscsscacssccosonrsscnacans
Gypsum, olive-black (5Y 2/1) to dusky-yellowish-

brown (lOYR 2/2), finely to medium-crystallinme,

mottled argillaceous, dusky-brown (5YR 2/2)

in portions of unit; few thin wavy laminae secseccccvoscescsssrsccss
Gypsiferous anhydrite, dusky-yellowish-brown

(10¥R 2/2), dark~-yellowish-brown (10YR 4/2),

olive-gray (5Y 4/1), and medium-light-gray

(N6), mottled, faint laminae, some

arglllaceous eccesescesarsrrosassassscansarsrrasecrsasteseearranssstans
Anhydrite, olive-black (5Y 2/1) to olive-gray (5Y 4/1);

rehealed fractures dip 43%-80%..ccercieecrevcrecocnrassrosssocnnanes
Gypsum, olive-black (5Y 2/1) to dusky-yellowish-

brown (10YR 2/2), finely crystalline, mottled,

wavy laminae, some argillaceous, dipring as much

T
Argillaceous dolomite, light-olive-gray (5Y 6/1)

to dark-yellowish-brown (5YR 3/4) and grayish-

brown (5Y¥R 3/2) dip 3204 ecterecsnsarinncriiinicioatanareronncearoenons
Dolomite, moderate~yellowish-brown (10YR 5/4) and

light=brown (S5YR 5/6), argillaceous; thin wavy

laminae dip 72°; few laminae of light-olive-

gray (5Y 6/1), very finely crystalline dolomite

1=4 mm thiCK seeesevssnssscassssosesscscassssascesssscnsssacosorsocsse
Dolomite, light-olive-gray (5Y 6/1), very finely

crystalline, pitted, few horizontal bands as

thick as 3 cm of argillaceous dolomite; thin

horizontal laminae of dusky-yellowish-brown
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(10YR 2/2) from 834.8 to 834.9 feet; several

open fractures dip 659-85°; traces of

moderate-brown (5YR 4/4) clay coating on some

fracture surfaces; 1-2 mm diameter pits through-

out unit but concentrated in 838.0-838.7 feet

interval, few pits as large a8 3 CM cscesvcsccsocccccscosccccconcnns
NO COT@ ceeovooscsancessstenessssssncooseesoseonsscosocnoassssssesssosse
Dolomite, same as unit at 834.8-838.7 feet sevevrecvossvccvcccssccsnsne
NO COTe@ cevecentsosnernacosaaccaenoansosssctsoscsscccantossiannsstsossssntons
Dolomite, same as unit at 834.8-838.7 feet, highly

fractured, dark-yellowish-orange (10YR 6/6) stain

on one fracture SUrface seeeecrsessesrossssssreerrscssorsssasossones
NO COT@ soossnncrssacrrsasarssososoansscssesnoesstaneancsnoosstossnsssnsssne
Dolomite, same s unit at 834.3=838.7 feel svcesecsvestosssssossinsnes
NO COT@ cocenoncnoncsonestsccootnossosssssccsssesansssscoscncsnesnosnsns
Dolomite, light-olive-gray (5Y 6/1) to olive-gray

(5Y 4/1), highly fractured seeeeceseccseccscescsccscssrsasscscscsssane
NO COTE@ eceoctocessoncscscosssossrsoscessssnssoscssssncrsentvonsssssscssssonses
Mudstone, dark-reddish-brown (10R 3/4), soft but

firm; contains numerous 1-4 mm rounded gypsum

fragments; 0.5-1 foot gypsum fragment at 867.6=-

868.1 feet; dark-gray (N3) mud marbled through

UNLE seveeosnsssovsesssssssssasnssscssosrsscsocnasnsavnnceossssonccnsones
Gypsiferous anhydrite and gypsum, moderate-red

(5R 5/4) to pale-reddish—brown (l1QR 5/4) mostly

very finely crystalline but some scattered

2-5 mm crystals of gypsum, very argillaceous

dark-reddish-brown (10R 3/4) in upper 5 cm;

remnant aahydrite in irregular masSesS ecssssrcsecesssnocoscscesscnny
Anhydrite, medium-light-gray (N6), very finely

crystalline, faintly and sparsely laminated

with moderate-reddish-brown (1OR 4/6) and

pale-olive (10Y 6/2) argillaceous laminae,
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laminae concentrated in 875.4-876.2 feet

interval; scattered coarsely crystalline

gypsum bands, one band 6 em thick at 871.5

feet and one 3 cm thick band at 871.8 feet evererecascnscanesaonanss
Siltstone, grayish-greem (10GY 5/2), comtains

S mm to 4 cm irregular masses of gypsiferous

anhydrite eececeoccscscssroscncrsersoesossasasosossassnsesssannasvcnners
Siltstone, dark-reddish-brown (lOR 3/4), well

consolidated ceccceesccssescacnsersosrissessesesatastesctncsatorosces
Halite, translucent to transparent, finely

crystalline, very argillaceous, dark~reddish-

brown (10R 3/4) clay; minor patches of greenish-

gray (l0GY 5/2) clay; minor small masses of

anhydrite c.ciceacevecsesocosectsssovasssnsosssssassossssesascsrsonne
Halite, translucent to transparent, medium to

very coarsely crystalline; prominent irregular

bands of siltstona, moderate~reddish-brown

(LR 4/6) 1-6 cm thick; same color interstitial

clay In halite cevecececesccsaceasnaseasccrarsonsacossorsscsscsscnsans
Ralite, same as unit at 884.3-886.4 feet, but

medium~ to coarsely crystalline, and contains

small patches of moderate-reddish=-brown (LOR 4/6)

B1lESEONE cessvcovossvsevssossresssorscscssssonensssorsesscsesasasansns
Anhydrite, very light gray (N7) to medium-gray

(N5), numerous halite CryStals sevseeeeesssceocscenssssassoscsrsnsnns
Halite, same as unit at 886.4~889.1 feet ...ccuveacconracsas cocessane
Halite, translucent to transparent, minor amount of

moderate-reddish-brown (l1QR 4/6) clay and stringers

and blebs of very light gray (N8) to light-gray

(N7) anhydrite; minor moderate-reddish-orange

(10R 6/6) potash mineral seeeeceecesesrssoteccocecoososnsvsaosnosercras
Anhydrite, same as unit at 889.1-890.0 feet «cesceverasrcesssscsccans

Anhydritic siltstone, grayish-red (l0R 4/2) to
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dark-reddish-brown (IOR 3/4) eeecececacasocansscotcasscsssacnasoncas
Siltstone, dark-reddish-brown (LOR 3/4), few

blebs and stringers of halite T R RRE R
Siltstone, dark-reddish-brown (LOR 3/4), very

halitic, minor reddish~orange (1R 6/6)

polyhalite blebs8 eeccecesecetscacasrsassscssccacatoscasaaronsssossses
Siltstone, moderate-reddish-brown (LOR 4/6)

laminated with medium-bluish-gray (5B 5/1),

medium-light-gray (N6), grayish-red (lOR 4/2),

greenish-gray (5GY 4/1), and dark-greeaish-

gray (5GY 4/1); horizontal wavy laminae; minor

halite blebs and bands in upper 1.3 feet;

gypsiferous in gray and blue sections 1 mm to

6 cm thick eeeesreeerssussesciscestscasenssssactascssssesscssosssasaans
Sandstone, moderate-reddish-brown (10R 4/6),

very fine grained, well-indurated, laminated

and banded with greenish-gray (5GY 6/l) and

moderate-brown (5YR 3/4); minor inclusions of

white (N9) to light-gray (N7) gypsum; few

healed fractures l-2 mm wide dipping 45°-90% filled

with moderate-reddish-brown (lOR 4/6) siltstone and

clear halite ececcececsscscarsanes ceveaans cesesatesersccesctrstcsants
Siltstone, olive-gray (5Y 4/1), light-olive-gray

(5Y 6/1), and pale-brown (5YR 5/2), laminated and

banded; small-scale crossbedding; clear halite

filled fractures 6 cm wide from 929.6 to 933.4

feet dipping 65°-90°, halite engulfs angular

fragments of siltstone and crystals oriented at

right angle to fracture planes scesccccecscccccscesvsoscsscossssssanss
Siltstone, olive-black (5Y 2/1) to greemish-black

(5GY 2/1), well-indurated, laminated, some small-

scale crossbedding; discontinuous fractures healed

with moderate-brown (5YR 3/4) siltstome; small
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gypsum inclusions scattered in upper 4.7 feet,

unit grades to mudstome in several places; lower

4 feet highly fractured ececeessecscsesasccessecccasrosscrssoncccnsnne

NO COYE esosvesssnvssoseccsstocscsnssccccsnnssancccne

Siltstone, same as unit at 933.6-952.9 feet; clear .

halite filled fracture at 959.0 feet dips 60%.cievreersrcscnnssannns

Siltstone, medium-gray (N5) to medium-dark-gray

(N4) and minor medium-bluish-gray (5B 5/1),

well-indurated, open fracture at $64.2 feet dips

49%, halite healed fracture at 957.8 feet dips

66°; grayish-black (N2) contorted laminae at

968.0 to 968.8 feet ticeveosscnssescossccassancasssonaes

Siltstone, dark-reddish-brown (1OR 3/4), well-indurated;

fracture dipping 78° healed with gypsum and halite at

969.9 feet; gypsiferous siltstone medium-light-gray

(N6) to grayish-blue (5PB 5/2) in lower Oe¢l fOOt sevvcececcsecssnnes

Anhydrite, medium-light-gray (N6) to grayish-blue

(5PB 5/2), very finely crystalline; thin band of

light-red (SR 6/6) polyhalite at 970.4 feet, thin

band of dark-reddish-brown (10R 3/4) siltstone at

970.6 feet; laminae of siltstone in lower 0.5 fOOL sesscevecccacacas

Siltstone, moderate-reddish-brown (10R 4/6) to

grayish-red (10R 4/2), well-indurated; numerous

blebs of halite, minor small blebs of

‘erate-

red (5R 4/6) potash mineral; patches of greenish-

gray (5G7 ~/1) siltstome 1-6 mm in length, 1 cm

thick band of anhydrite near top of unit eccceccecseccccecrcancnnsnes

Halite, very coarsely crystalline; very argillaceous,

moderate-reddish-brown (10R 4/6); numerous moderate-

red (SR 4/6) polyhalite blebs scecsaecsssscsrtosscssssesssnssssasces

Siltstone, moderate-reddish-brown (1OR 4/6), halitie,

numerous medium-gray Q!S) clay blebs seeseervtsccaccrccscesceccennes

Halite, same as unit at 972.4-977.5 feet but medium-
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erystalline cocececeececoroscrssorcsosrecrnrcrscncssitnosencssrnenne
Halite, moderate-reddish-orange (lOR 6/6), poly=

halitic, minor stringers of very light gray (N7)

2nNYdrite cesccsvensosercsrerecrsnsscssascescnconssosssasssvescssores
Hzlite, translucent to transparent, medium-crystalline;

numerous stringers and blebs of white (N9) potash

MIineral eceoeceossccscestocsscressssossnsoscescscscscsscsosonsscsosenss
Potash mineral, white (Y9) and moderate-pink (3R 7/4),

porous; cavities filled with haliteisesecrocrccerocscrsscarassensnee
Silt, reddish-orange (lOR 6/6), poorly consolidated eecsececsocsssecns
Halite, translucent to transparent, finely crystal-

line; nymerous blebs of moderate-red (SR 4/6)

polyhalite eccoectecsccocrcccccace R R R R R T T T T
Halite, moderate-reddish-orange (l0R 6/6), medium-

to coarsely crystalline; small blebs and stringers

of polyhalite and light-gray (N7) anhydrite de-

creasing downward to 994.9 feet; numerous leached

areas; very polyhalitic in lower 0.8 f0Oteescisccsossstssassccvesvare
Halitic siltstone and argillaceous halite, moderate-

reddish-brown (l0R 4/6) and dark-reddish-brown

(1R 3/4), halite is finely crystalline; small

blebs and stringers of polyhalite and anhydrite@secessesssssscsccvacss
Halite, moderate-reddish-orange (10R 6/6), medium-

crystalline, polyhalitic from 997.3 to 998.5 and

999.0 to 999.6 feet, argillaceous from 998.5 to

999.0, moderate- to dark-reddish-brown (10R 4/6

to 1R 3/4); minor polyhalite blebs in middle

portion; minor stringers of anhydrite, lower 0.l

foot is dark-reddish-brown (l1(R 3/4) clay seam

3 -
Argillaceous halite, same as unit at 995.7-997.3

feet, 3 em thick greenish-gray (5GY 6/1) mud

seam at 1,003.1 feetsrecesoessnvencs secescstatsctrteetecstrntetrnnne
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Halitic siltstone, moderate-reddish-brown (10R 4/6)

3 cm greenish-gray (5GY 6/1) bands at 1,004.0

and 1,004.2 feet; trace of anhydrite blebSisisesccrveencesseccecenes
$iltstone, moderate-brown (5YR 4/4) and moderate-

reddish-brown (1QR 4/6); mottled with irregular

greenish-gray (5GY 6/1) blotcheSeecessacesctssrcasscccccsssccscssanass
Halite, moderate-reddish-brown (1O0R 4/6), medium-

crystalline, argillaceous; trace of moderate-

red (5R 4/6) to moderate-reddish-brown (1OR 4/6)

polyhalite at 1,010¢1 fe@leesraosesrarsvsvsracrovsvsrorrssnsssscanss
Halite, brown (10R 4/6), moderate-reddish-orange

(10R 6/6) and dark-reddish~brown (10R 3/4),

medium-crystalline, argillaceous; scattered

polyhalite and anhydrite blebSsesceesceecscscossssscscncanrsssnosnsens
Argillaceous halite, dark-reddish-brown (LR 3/4)

to moderate-reddish-brown (10R 4/6), finely to

medium~crystalline; few scattered blebs of

Anhydrite.cocaceeroososossesesrccccscrsesrsocotsacasssssrscvossananas
Halite, moderately argtllaceous, dark-reddish-

brown (1R 3/4), moderate-reddish-brown (10R 4/6)

and light-gray (N7), medium~ to coarsely

crystalline; scattered blebs and stringers of

anhydrite; numerous voids as large as 2 Cmeccesessosssscnccsccaresas
Halite, translucent to transparent, medium-crystalline,

gscattered light-gray (N7) anhydrite blebs and

stringers; few scattered volds less than 2 CMeieecscocrecccccsoss vone
Argillaceous halite, same as unit at 1,020.3-

1,023, 4 fellersssvesoscersssrenssncteseastesnnocssocsssccscsssoscsssesns
Halite, moderate-reddish-brown (1OR 4/6) to pale-

reddish-brown (10R 5/4), medium- to coarsely

crystalline; argillaceous in scattered intervals,

anhydritic in iiwser 1.0 foot, light—gray (N7).cccoscucnssescrooscess

Argillaceous halite, same as unit at 1,020.3-
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1, 004.0-1,006.0

1,006.0-1,009.3

1,009.3-1,010.7

1,010.7-1,020.3

1,020.3-1,023. 4

1,023.4-1,027.7

1,027.7-1,034. 3

1,034.3=1,062.1

1,042.1-1,050.1



1,023. 4 feet; unit is leached from top to

1,052.0 feet; unit becomes less argillaceous

toward DOttOMecesssosessososcvosesvrrsssoosrsocsossssanssssrosesorsesone
Halite, same as unit at 1,027.7 to 1,034.3 feeteeseserecescacscnncacnne
Argillaceocus halite, same as unit at 1,050.1-

1,060.0 feeleesesosesceesccossssoosecsnsocoscssosccsoossassssssesssses
Halite, moderate-reddish-brown (10R 4/6), medium-

crystalline, moderately argillaceous, slightly

polyhalitiCesececeerscserecsserracesosvsosososcrsassevsscccesosasosnnane
Argillaceous halite, same as unit at 1,050.1-

1,060.0 feet; moderate-reddish-brown (1O0R 4/6)

silcstone at 1,073.6 to 1,074.0 feeteesooovorsvascccsccsersscnssssonne
Halite, moderate-reddish-orange (lOR 6/6), medium-

to coarsely crystalline, polyhalitic; numerous

stringers of very light gray (N8) anhydrite;

unit is very polyhalitic in lower 0.l foot;

few scattered 2-3 mm VOLdSeeereoscrvosesesosacesosscosssorsscccssane
Polyhalite; moderate-reddish-orange (10R 6/6);

numerous stringers of light-gray (N7) anhydritesceccecececssccecennns
Halite, moderate-reddish~orange (1JR 6/6), medium-

to coarsely crystalline, heavily polyhalitic,

minor amount of moderate-reddish-brown (lOR 4/6)

silt in lower 0.5 foot...... sessreseerecstestesicasetoncoportroonros
Siltstone, pale-red (l0R 6/2) grading downward

to moder.ite~reddish~orange (10R 6/6) and moderate-

reddish-brown (10R 4/6); scattered greenish-gray

(5GY 6/1) siltstore blebs at 1,083.0 to 1,083.%

feet; num:rous fine to medium halite crystals in

lower le7 fe@leesereesocossoesasesnoreosasssncsccsssnssssorsssccssace
Halite, reddish-brown (10R 4/6), finely to medium-

crystalline; moderately argillaceous, moderate-

reddish-orange (lOR 6/6) polyhalite.eecesccccavssccccororcsansoacsns

Polyhalite, moderate-reddish-orange (LQR 6/6)cccccccrariccccccroncrace
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1,050.1i-1,060.0

1,060.0-1,065.0

1,065.0-1,067.2

1,067.2-1,073. 1

1,073.1-1,075.6

1,075.6-1,078. 1

1,078.1-1,078.3

1,078.3-1,079.0

1,079.0~-1,085.5

1,085.5-1,087.3

1,087.3-1,087.5



Halite, moderate-reddish-orange (10R 6/6) to

moderate~-reddish-browa (10R 4/6), medium to

coarsely crystalline; very polyhaliticCescccrieccservevecccsvecccscacs
Polyhalite, pale-red (lOR 6/2) and light-gray

(N7); large crystals of transparent halite at

1,089.6 £@ELwreesenrossansorsasersnsscsssssrssnssssnssrassssnssnsonse
Halite, same as unit at 1,087.5-1,088.5 feeteceererscccsccnceasncscans
Halite, translucent to transparent, finely to

medium-crystalline; stringers of anhydrite.ccscceccsveececsesceccens
Polyhalite, pale-red (l1OR 6/2) and light-gray

(N7); numerous crystals and stringers of

halite at 1,091.2-1,091.4 and 1,091.6-

1,0091.8 fe@teceooveevosrosossessascsssvsscossososssscasscsonssrasosrse
Halite, same as unit at 1,090.5-1,090.7 feeteeesvsorsecesatosesscoooscs
Polyhalite, same as unit at 1,088.5-1,090.0 feeteecvvsesecrscccccvennss
Halite, same as unit at 1,087.5-1,088.5 feeteeeeseesseacseoseescocssee
Halite, same as unit at 1,085.5-1,087.3 feetecoceservressacccocsvococe
Halite, same as unit at 1,087.5-1,088.5 feeteseocecesorvsscssscccsccse
Halite, same as unit at 1,085.5-1,087.3 feeteeesrecsocscsncccenssncnns
Halite, same as unit at 1,075.6-1,078.1; unit

has fewer anhydrite stringergs.cccee....

Siltstone, same as unit at 1,079.0-1,085.5 feet;

irregular horizontal band of greenish-gray

(5G 6/1) siltstone at 1,107.8-1,108.0 feetosccereccrvsroccccnsssacas
Halite, moderate-reddish~brown (10R 4/6), medium—

to coarsely crystalline; very argillaceous;

moderate-reddish-orange (1OR 6/6) polyhalitesceceocssscorcecssaannes
Halite, moderate-reddigsh-orange (10R 6/6), medium-

to coarsely crystalline, minor disseminated

polyhalite; stringers and bands of very light

gray (N7) anhydrite, heavy concentration at

1,11606 f@eLecrovnsvrenvootsncsonoscscsastsnsessssvesscsossocsccstssose

Anhydrite, very light gray (N8) to light-gray
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1,087.5-1,088.5

1,088.5-1,090.0

1,090.0-1,090.5

1,090. 5-1,090. 7

1,090.7-1,092.0
1,092.0-1,093.2
1,093.2-1,093.3
1,093.3~-1,093.7
1,093.7-1,099.3
1,099.3-1,103.8

1,103.8-1,104.7

1,104.7-1,106.2

1,106.2-1,109.9

1,109.9-1,114.6

1, 114.6~1,121.3



(N7), MIcrocrystallineeeecceaeeecacscotacisasiossstosesstesesssatnns
Polyhalite; moderate-reddish-orange (l1OR 6/6)

to moderate-red (5R 4/6); minor light-gray

(N7) anhydrite stringers; greenish~gray

(5GY 6/1) clay bands at 1,122.1 and 1,122.3

et eanssasasstsnsssanrsarscseasssacsoccssosssccossssacrcssssassenssos
Halite, moderate-reddish-orange (1OR 6/6), medium-

to coarsely crystalline; moderate amount of

disseminated polyhalite; moderate-reddish-brown

(10R 4/6) clay from 1,223.0 to 1,223.5 feetereesccrncavrcrvasacaanss
Halite, grayish-red (5R 4/2) and moderate-reddish-

brown (1Q§_4/6), finely to medium-crystalline;

ArglllaceouScececcersasetossorescnrasocenccccsosocnssassssssssscsssane
Halite, grayish~brown (lOR 4/7), medium-crystalline;

argillaceous from 1,130.0 to 1,131.6 feet; scattered

blebs and stringers of moderate-reddish-orange

(1R 6/6) polyhalite, heavy in lower foOlt.eceseevesscocapacansccccsnce
Halite, very pale orange (LYR 8/2); scattered light-

gray (¥7) anhydrite blebs and stringers in lower

half of unit, anhydrite band 1 cm thick near

base, finely to medium-crystalline, polyhaliticCecsccccsccscececssass
Anhydrite; slightly gypsiferous, dark-yellowish-

brown (lOYR 4/2) to olive-gray (5Y 4/1) aund

light—-olive-gray (5Y 5/2) and medium-light-gray

(86), faintly laminated and halitic, some

argillaceous laminae from 1,143.0 to 1,146.4 feeteesstsesessvsveosse
Clay, dark-greenish-gray (5GY 4/1), soft; halite

healed fracture 1 mm thick dipping 80° through

URLEeeeecenseasaossesersessossosarsasstessssosscsssrsocssvssassoscsrsnsccs
Halite, moderate-reddish-brown (10R 4/6) and

moderate-reddish-orange (10R 6/6), finely to

medium~crystalline, argillaceous; scattéred blebs

of polyhalite, slightly anhydritic in lower
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1,121.3-1,121.5

1,121.5-1,122.3

1,122.3-1,126.5

1,126.5~1,129.2

1,129.2-1,132.3

1,132.3-1,135.1

1,135.1~1,147.2

1,147.2-1,147.8



0:e3 fOOLecceroasosaseasssesnasosctactaosatentsosassasasesssassssscascns
Halite, moderate-reddish-orange (10R 6/6), medium-

to coarsely crystalline; polyhalitic, stringers

of light-gray (N7) anhydrite {n lower half,

1 cm thick anhydrite band at 1,15645 feetecsiooocecescrccorenssconess
Anhydrite, light-olive-gray (5Y 6/1) to light-

gray (N7), dense, 8lightly haliticCeccesesetaorasstrceossarsrncstonns
Halite, translucent to transparent, medium—

crystalline, very slightly polyhalitic;

numerous blebs and stringers of light-gray (N7)

ANhYdTrit@eeesescceccecccrsccncnsocsccscsncccncrsocsesocsossonovooonncas
Anhydrite, light-gray (N7) to light-olive-gray

(5Y 6/1), dense; halite band 1 cm thick in

middle Of UNLt.iecearoceorccosaovsaversasoscasassanssasssacsssaseassssase
Halite, clear and moderate-reddish-orange (l0R 6/6),

moderate amount of disseminated polyhalite,

minor blebs of light-gray (N7) anhydritececscecececsoscsrccoccrcannes
Halite, moderate-reddish-brown (10R 4/6), finely

to medium-crystalline, argillaceous; scattered

blebs of moderate-reddish-orange (10R 6/6)

POlyhaliteceeerseseracrsorssaotscossccccososoccrsososrsossssessesnnccsscoccas
Halite, same as unit at 1,161.4 to 1,165.8 feeteeoeososvosscesccconscacs
Halite, same as unit at 1,147.8 to 1,153:5 feeteesetescorasscsosonnane
Anhydrite, moderate-red (5GY 6/1); greent -

gray (5CY 6/1) clay seam at top Of UBitscescvscecccaoceararosncsnees
Clay, greenish-gray (5GY 6/1); wavy light-olive-

gray (5Y 6/1) anhydrite laminae in lower 0.1

fOOt ierseieenersarrersersossessersstscerscrsacsssoscsscovosasecsvosnsos
Halite, translucent to transparent, finely to

medium-crystalline; numerous stringexs and

blebs of moderate-reddish-brown (10R 4/6)

ANhydrit@ecssreevecaercerseessascrcscasssenscovsoceorsssssssscsosssansse

Anhydrite, same as unit at 1,156.8 to 1,157.2;
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1,147.8-1,153.5

1,153.5-1,156.8

l,156.8-1,157.2

1,157.2-1,161.2

1,161.2-1,161.4

1,161.4-1,165.8

) 165.8=1,169.2
1,169.2-1,170.9

1,170.9-1,172.1

,172.1-1,172.2

1,172.2-1,172.4

1,172.4~1,172.8



greenish-gray (56Y 6/1) clay seam at base of

UOLCeeroaseeocasssarsevesecrsacncassasensesescacsascsasasasascasassossne
Clay, moderate-reddish-brown (1R 4/6), halitiCeeececsrsccccssccssncse
Halite, moderate-reddish-brown (1OR 4/6), finely

to medium-crystalline, argillaceous; clay

seam at 1,173.4 to 1,173.8 feetesssseososcocsssscescscsvocccsssnnson
Halite, grayish-red (5R 4/2) and moderate-

reddish-brown (10R 4/6), medium- to coarsely

crystalline, slightly argillaceouSscecesesescssccvocsccersnssarcsssasna
Halite, moderate-reddish-orange (10R 6/6), wedium-

crystalline; disseminated polyhalite; zones of

moderate-reddish~brown (LR 4/6) argillaceous

halite; very polyhalitic at 1,179.4-1,179.7 and

1,189.9-1,190.5 =et; moderate-reddish-brown

(10R 4/6) clay seam at 1,179.7 feet; moderate-—

brown (5YR 3/4) clay seam at 1,190.5 feet; 1 cm

thick polyhalite band at 1,190.4 feetesecroaccrsccecreccacucnonsnnne
Halite, same as unit at 1,147.8-1,153.5 feeteeseroccerccrssonerssncnss
Halite, same as unit at 1,132.3 to 1,135:1 feetececcscessectacsccscnes
Halite, moderate-reddish~brown (10R 4/6), medium-

crystalline, highly argillaceous; many blebs

and stringers of moderate-reddish—~brown (1OR 4/6)

and moderate-red (SR 5/4) polyhalite; few

scattered voids less than | cm in diametereicecscccascasessecsonsans
Polyhalite, pale-red (lOR 6/2), very finely

CryStallineccecerssscacassesesscenencsessosatocncssosnrrsonsassnsnasesscone
Clay, dark-reddish~brown (LOR 3/4)eesccrcectcscccssrccnsssascnarancoans
Halite, same as unit at 1,194.8 to 1,195.8 feeleceoesososorencsacrenes
Halite, moderate-reddish-browm (10R 4/6), slightly

argillaceous, grading downward to polyhalitic,

moderate-reddish~orange (1OR 6/6)ssecescecsscscececcssonsccesccncss
Halite, same as unit at 1,194.8-1,195.8 feetecesccacesorooscsscsscnnne

Halite, moderate-reddish-orange (10R 6/6), finely
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1,172.8~1,172.9

1,172.9-1,173.1

1,173.1~1,174.6

1,174.6-1,178.0

1,178.0-1,190.5
1,190.5-1,192.4

1,192.4-1,194.8

1,194.8-1,195.8

1,195.8-1,195.9
1,195.9-1,196.1

1,196.1-1,197.0

1,197.0-1,199.4

1,199.4-1,201.7



to medium-crystalline, polyhalitic, slightly

argillaceous in lower le3 feeteecesucessccscsrocsnsctsccscscsvecnccs 1,201.7-1,206.4
Halite, same as unit at 1,194.8-1,195.8 feeteeseecrenaososccvecsvonnce 1, 206. 4-1,207.9
Halite, same as unit at 1,201.7-1,206.4, medium-

crystalline, numerous stringers and blebs of

polyhalite; O.l-foot-thick band of polyhalite

at 1,211.1 feet; becomes very polyhalitic in

lower 1.8 feelececerececcsaoesascossnsvvrennocsceosassosssscosassons 1,207.9-1,215.2
Argillaceous halite, moderate-reddish-brown

(1R 4/6), finely crystalline.ccecseioceecsssoscscosssssssasassancens 1,215.2-1,217.4
Halite, moderate-reddish-brown (10R 4/6), finely

to medium-crystalline, argillaceouBececcecccosccscssacrencsscecoccnnnsns 1,217.4-1,223.5
Halite, moderate-reddish-orange (lOR 6/6), finely

to medium-crystalline; disseminated polyhalite blebs

and stringers; zones of concentrated polyhalitec.ecccceecsscccccaneses 1,223.5-1,227.0
Polyhalite, moderate-reddish-orange (1R 4/6),

crumbly; traces of light-gray (N7) anhydrite;

med ium-1light-gray (N6) clay filling‘void in

center Of UNLtCecescrocosorocsnsccscnssoassoscestossacsosssnsosaoncsans 1,227.0-1,227.4
Halite, moderate-reddish~orange (10R 6/6), medium-

to coarsely crystalline; disseminated polyhalite;

medium-reddish-brown (1UR 4/6) argillaceous halite

at 1,227.4-1,228.9 and 1,229.9-1,231.9 feet;

scattered stringers of light-gray (N7) anhydritecsccsecceveccccnccss 1,227.4-1,231.9
Halite, translucent to transparent, medium—

crystalline, minor disseminated moderate-reddish-

orange (10R 6/6) polyhalite; heavy concentration

of polyhalite in lower 0.8 fOOt.vecececessacectiscnsssscoccocsscocoe 1, 231.9-1, 235.7
Polyhalite, moderate-reddish-orange (10R 6/6) to

moderate~reddish-brown (10R 4/6), very finmely

crystalline; halitic; light-gray (N7) clay seam

At 1,236e] fe@toesevessensaossnsocnssncansscocssssonsescscssscsanses 1,235.7-1,236.3

Argillaceous halite; same as unit at 1,215.2-
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1,217.4 feet; trace of light-bluish-gray (5B 7/1)

Clayreeeeecieeccrcsncrrecsnrrcncosrsnscosserscsconcsscroorsercrrssssnniae
Halite, same as unit at 1,227.4<1,231.9 feetesccccesrocscccessscrcnsss
Halite, same as unit at 1,231.9-1,235.7 feetescsecscccosscccsorecscncs
Halite, same as unit at 1,227.4<1,231.9 feetecescevcccsscsocecssscocne
Halite, same as unit at 1,231.9-1235.7 feetesesccssscceccsescecssscccs
Halite, moderate-reddish-orange (1R 6/6), finely

to medium-crystalline; large amount of polyhalitesescessssscsccessss
Halite, moderate-reddish-brown (10R 4/6), finely

to medium=-crystalline, large amounts of

argillaceous halite and moderate-reddish~orange

(10R 6/6) polyhalifesssceeesssecacccaceassosassvesssessasacssnnnsases
Anhydrite, light-gray (N7) microcrystalline,

small to medium blebs of halite; polyhalite,

pale-red (10R 6/2) and moderate-reddish-~orange

(10R 6/6) in upper 0.3 foot and lower 3.2 feetescssscssessasrcsnress
Clay, medium-light-gray (N5) to medium-bluish-

8ray (5B 5/1)sevesscsessanensenssssassssatosassnssssrnonnnasncnnsnsas
Halite, same as unit at 1,254.8-1,257.0 feeleesrecvncccascvscssncsrsee
Halite, same as unit at 1,253.3-1,254.8 feeteceessccccsvecrcersoacessses
Halite, same as unit above, but contains numerous

stringers of anhydriteccescecrcesscecorsscenssascasscscsrrsoscccrsascsns
Anhydrite, light-gray (N7), microcrystalline numer-

ous blebs 0f halit@eescrececseecascrsonvsososvsetsotsosscccervsrccocsnsanss
Halite, same as unit at 1[,268.1-1,269.5 feeteesvsscccosocscccrscsocscsscs
Anhydrite, same as unit at 1,269.5-1,269.9 feelevevssoreccsnocannannns
Halite, same as unit at 1,268.1-1,269.5 feet; anhydrite

seam 0.05 foot thick at 1,271.4 feeteceereccoeocacscessssssssccacsas
Anhydrite, same as unit at 1,269.5-1,269.9 feetecssesescscccssscscccsne
Halite, same as unit at 1,263.4-1,268.]1 feetececessceresssenccosscanes
Anhydrite, light-olive-gray (5Y 6/1) and light-

gray (N7)eeeccearsecreoasrsososasransosvososorosscesccnsnsssccovsansne

Mud, light-olive-gray (5Y 6/1)ecccecsecccccsascocsoncacocanes:
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1,236.3-1,239.1
1,239.1-1,245.9
1,245.9-1,248.5
1,248.5-1,250.5

1,250.5-1,253.3

1,253.3-1,254.8

1,254.8-1,257.0

1,257.0-1,262.6

1,262.6-1,262.7
1,262.7-1,263. 4
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1,268.1-1,269.5

1,269.5~1,269.9
1,269.9-1,270.4

1,270.4-1,270.6
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1,272.9-1,273.9

1,273.9-1,274.7

1,274.7-1,274.9



Polyhalite, light-olive-gray (5Y 6/1), dense,

RAlitlCesessssoavsvsccsoesrsossscssassrsssssvaossosssesevescsossacssacscs

Halite, moderate-reddish-orange (10R 6/6), medium-

crystalline, polyhalitic; scattered blebs and

stringers of light-olive-gray (5Y 6/1) to light-

gray (N7) anhydriteccececcecescesoetsaesssscssasocsasocsncsonsenanve

Anhydrite, same as unit at 1,273.9-1,274.7 feetecseccsvescsasccessccns

Polyhalite, same as unit at 1,274.9-1,276.2 feetessecsscasrsarsarcanss

Halite, same as unit at 1,276.2«1,277.6 fe@tesssasssssseccsosvssscssaces

Halite, medium-gray (N5) and olive-gray (5Y 4/1),

finely crystalline, argillaceous; few scattered

blebs of moderate-reddish-orange (10R 6/6)

POlyhaliteeesrescosrensvanreressvsrsasersnesssscarsssosransosvsssnas

Halite, moderate-reddish-orange (10R 6/6) to moderate-

reddish~brown (10R 4/6), finely to medium-crystalline,

POlyhalitiCeeccesssaveancsnorevnroarcacssaarsrocnssssvsecseasenssensosae

Argillaceous halite, moderate~reddish-brown (LOR 4/2)

and greenishe-gray (56 6/1), finely crystallin@ecsicssvecesersscsonasss

Halite, moderate~reddish~brown (10R 4/6) and grayish-

red (5R 4/2), finely to medium-crystalline,

ArgillaceouSeessrsvoasesessarsssssoasssceassccserosrseasssasssnessassrans

Halite, same as unit at 1,282.1-1,287.4 feeteevososcossosnransssscressce

Argillaceous halite, moderate-reddish-brown (lOR &4/i ,

finely crystalline, clay parting at 1,290.7 feeteesecceesssscsssanas

Halite, same
Halite, same
Halite, same

Halite, same

as

as

as

as

unit at

unit at

unit at

unit at

1,288.0-1,289.4 feetseesecasocoescscsocscsanas
1,282.1-1,287.4 feetocevarsenoscccso sassasasss
1,288.0-1,289-1‘ feetisesoreocsvsosnssnasesorsons

1,28201-1,287.4 feeleeesosvaeesaassasessosnnns

Halite, grayish-red (10R 4/2), medium-crystalline,

slightly argillaceous; minor polyhalite, moderate=-

reddish-orange (10R 6/6)cveccrssassscecsrassocsncsccrtasscscccssones

Halite, moderate-reddish-orange (10R 6/6), medium-

crystalline; minor disseminated polyhalite; some
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1,278.0-1,279.8
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1,281.6-1,282.1
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1, 300.8-1,302.3



polyhalite concentrated in 0.2-foot-thick bands;

argillacous in portions of lower third of unit.ieceececvercsccsscccces 1,302.3-1,310.3
Argillaceous halite, same as unit at 1,290.3-1,291.3

fEELouasoosensacsocncseorsvrsossscoscsasscnnssnsnsssnsecossesctssooscse 1,310.3-1,312.7
Halite, moderate~reddish-brown (1QR 4/6), medium-

crystalline; moderate amounts of clay and

moderate-reddish-orange (1R 6/6) polyhalite

blebs and SEtringerScssescesssccccsscsssscrssrecassssasscascescssnane 1,312.7-1,313.9
Halite, translucent to transparent, coarsely crystalline

in portions containing no clay or polyhalite, finely

crystalline in portions containing mtnor concentra-

tions of grayish-red (5R 4/2) clay or heavy concentra-

tions of moderate-reddish-orange (LOR 6/6) and

moderate-reddish-brown (1OR 4/6) polyhaliteccecssscsesarccassossasces 1,313.9-1,315.8
Polyhalite, moderate-reddish-orange (lOR 6/6),

deNSeecvaeitsassocesneosvssesssstcotassstaacsassactssasectanssersane 1,315.8-1,315.9
Halite, same as unit at 1,313.9=-1,315.8 feetececacsscscocasssssstscasanns 1,315.9-1,317. 4
Polyhalite, same as unit at 1,315.8-=1,315.9 feetesessscasessassanaacse 1,317.4-1,317.6
Halite, medium-light-gray (N6) and light-bluish-

gray (5B 7/1), finely to medium-crystalline, very

few scattered blebs of moderate-reddish-brown

(LOR 4/6) polyhaliteeessaesssaacsssocssnastocassnronsossnsssassanaas 1,317.6-1,319.3
Halite, translucent to transparent, finely to

medium-crystalline; portions contain

moderate~reddish-orange (LOR 6/6) disseminated

polyhalite; scattered stringers and seams of

POlyhaliteececeuassccecrcrssecorsossasscssorsasscsscsnsasassnsosvsnas 1,319.3-1,325.7
Polyhalite, light-gray (N7) and light-olive~gray

(5Y 6/1), densecccecsccsssscencenstssccsccsosacocsostocacsoncctscnne 1, 325.7-1, 326.0
Halite, same as unit at 1,319.3-1,325.7 fe@tescocesessassocsncassssane 1,326.0-1,330.1
Halite, moderate-reddish-brown (10R 4/6), finely

to medium-crystalline, grading downward to medium

crystalline; argillaceous, minor amounts of light-
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gray (N7) and medium-light-gray (N6); moderate

reddish-brown (lOR 4/6) clay band 0.3 foot thick

at 1,331.4 feelecescoceccrssrnsvrnsossoacacaccosscnossscssscssssscsocsne

Halite, transparent to tramnslucent, finely

to

medium-crystalline; moderate amount of light-

gray (N7) clayeecooseecessossvosnssosocecccscnsasorroscnnossovocaasns

Halite, alternating bands as thick as 0.8 £

of moderate-reddish-brown (lOR 4/6) and

oot

moderate~reddish-orange (1R 6/6) with light-

gray (N7) clay, finely to medium-crystallinecesscsessscscoccvcsconsos

Halite, moderate-reddish~orange (1OR 6/6) and

moderate-reddish-brown (10R 4/6), medium-

to

coarsely crystalline; disseminated polyhalite,

heavy concentration of polyhalite in lowe

De3 fOOLeesoassveesoonsessnsavnonvsosssssnnesnsssossssasssasscsosssesse

r

Polyhalite, moderate-reddish-orange (1Q§_6/6)

and moderate-reddish-brown (1R 4/6), dense,

slightly halitic in upper 0.2 fOOtLesereecccscasoassescscscercrcacaane

Halite, tranaparent, coarsely crystalline;

disseminated polyhalite, moderate-reddish

orange (LOR 6/6)ccssececncessosasncsncsscsonsecsnsescssssscssssseces

Polyhalite, same as unit at 1,341.1-1,342.5

feet, medium-light-gray (N7) clay seam at

DAS@essessorssososssoscsssossossovossnsosssorssscscossossactsnscnscss
Halite, medium=-crystalline, same as unit at 1,342.5-
1,343.0 fe@leessssoeesososnsssssocssssscenssoscsosossssosorsassnssaannsas

Clay, medium-light-gray (N6), slightly haliticeccecvececcsvccceccocens

Halite, translucent, coarsely to very coarsely

crystalline, slightly argillaceous, light-gray

(N7) in upper 0¢5 foOCesctsrcrcrsvscsscccccsccsoscorssrscsnsosonsssns

Halite, same as unit at 1,334.9-1,339.8 feeteeeessvssecsccoscscccosces

Argillaceous halite, moderate- to dark-redd

brown (10R 4/6~10R 3/4), minor amounts of

ish-
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1,330.1-1,334.1

1,334.1-1,334.9

1,334.9-1,339.8

1,339.8-1, 341.1

1,341.1-1,342.5

1,342.5-1, 343.0

1,343.0-1,343.2

1,343.2-1,343.5

1,343.5-1,343.7

1,343.7~-1,345.0

1,345.0-1,354.3



medium~light- to light-gray (N6-N7); scattered

stringers of polyhalit@ececcecsecccccoreococorascssacsasoassssncanss
Polyhalite, same as unit at 1,34l.1-1,342.5 feet,

light-gray (N7) clay sSeam at DaS@esecccecisacecnrssassscscsccrosasss
Halite, alternating bands of argillaceous halite,

polyhalitic halite and halite, moderate-reddish-

browa (IR 4/6) at 1,359.1-1,359.3, and 1, 361.8-

1,362.3 feet; polyhalitic halite, moderate-

reddish-orange (10R 6/6) at 1,359.3~1,361.8,

1,362.3-1,364.4, and 1,365.0-1,365.9 feet;

translucent halite at 1,364.4-1,365.0 fe@tecravsacecrsasssstsecsansnr
Polyhalite; same as unit at 1,34l.1-1,342.5 feet;

light-gray (N7) clay Seam at base@esecsssscestsesacastsrescasnsnannae
Halite, alternating argillaceous halite, polyhalitic

nalite, and translucent halite, medium- to coarsely

crystalline, argillaceous; light-gray (N7) and

moderate-reddish-brown (1OR 4/6) halite from 1, 366.3-

1,368.4, 1,369.3-1,369.7, 1,373.1-1,374.1, 1,376.3~

1,376.9, and 1,377.2-1,379.0 feet; moderate-reddish-

orange (lOR 6/6) polyhalitic halite from 1,368.4~

1,369.3, 1,369.7-1,370.4, 1,371.0-1,373.1, 1,374.1~

1,376.3, and 1,376.9-1,377.2 feet; translucent

halite from 1,370.4<1,371¢0 f@@Leoccsacscocssssssssossscscovessccnsce
Argillaceous halite, moderate-reddish-brown (1OR 4/6),

finely to medium—crystallineeccesesaseecssssoscecescsscesecssscncnnss
Halite, moderate-reddish-brown (1CR 4/6), medium-

te o~arsely crystalline, argillaceous, scattered

atringera and blebs of moderate-reddish-orange

(LOR 6/6) pOlyhalite:cseesseesosnososascescacscsssacasasssrsnacannes
Halite, moderate-reddish-orange (10R 6/6), medium~crystalline,

moderate amount of disseminated polyhalite; numerous

striangers and blebs of polyhaliteeevecesoncccesasocnnscasasscsccacns

Po_.yhalite, moderate-~reddish-orange (lOR 6/6), very
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1,354.3-1,358.8

1,358.8-1,359.1

1,359.1-1,365.9

1,365.9-1, 366.3

1, 366.3-1,379.0

1,379.0-1,379.8

1,379.8-1,382.8

1,382.8-1,386.2



finely crystalline, haliticCeesccsesscscscocesascsossocsonsssrecnsences

Halite, same as unit at 1,382.8~1,386¢2 feetesrasscesccccsracsasnscsse

Polyhalite, same as unit at 1,386.2-1,386.4 feetesecssesesacosscccsssns

Halite, same as unit at 1,382.8~1,386.2 feet; thin

band of polyhalite at 1, 388.4 feet; moderate-

reddish-brown (10R 4/6) clay seam at baS@:cccceeccsvocsasccevsrcrnss

Halite, moderate-reddish-brown (10R 4/%) in upper

0.5 feet, argillaceous; argillaceous content decreases

in lower 1.8 feet and unit is pale-red (5R 6/2) to grayish-

red (5R 4/2), medium to coarsely crystallifn@eecessesosecsosvessscaons

Halite, translucent to tramnsparent, coarsely to

very coarsely crystalline; very minor moderate-

reddish-orange (1O0R 6/6) disseminated polyhalite...eossscsncssnssnne

Halite, same as above with increased polyhalite

both disseminated and in stringers and blebSecreeccicrcccerecssannns

Polyhalite, pale-red (10R 6/2) to moderate-red

(5R 4/6), microcrystalline; minor blebs of

Nalit@eecsooesoncssasssssasocsuasssasassssssasasssasssosessssasesanans

Halite, same as unit at 1,394.1-1,395.6 feetecsesvocsosvsocscsscsnsssns

Halite, same as upper 0.5 foot in unit at

1,389.6-1,391.9 fe@tecicosactscecssosctonnsntscasssstsiosnssccsssoscronns

Halite, moderate-reddish-orange (10R 6/6), medium=
to coarsely crystalline, minor amount of dissemi-
nated polyhalitescerecacacacsncsasacacasansnsanans

walite, same as unit at 1,394.1-1,395.6 feetesseeessssoseressscscasans

Halite, same as unit at 1,400.5~-1,401.6 feet,

trace of disseminated polyhalit@ececccesececcoceroccsostososcscccnne

Halite, dark-reddish-brown (lOR 3/4) and grayish-

red (5R 4/2), finely to medium-crystalliae,

seasesevsasapgasasans

argillaceous; clay parting at [,406.1-1,406.3 feet;

polyhalitic 1o lower 3.0 feeteesecesesrasooososossosssscoscncsonsonces

Argillaceous halite, moderate-reddish-brown (10R 4/6)

finely to medium~crystalliteceerescecccacaassessscttsasocscososssosos
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1, 386.2-1, 386. &
1,386.4=1,387.2

1,387.2-1,387.5

1,387.5-1,389.6

1,389.6-1,391.9

1,391.9-1,394.1

1,394.1-1,395.6

1, 395.6-1,396.0

1,396.0-1,397.0

1,397.0-1,400.5

1, 400.5-1,401.6

1, 401.6-1,402.3

1,402.3-1,403. 4

1,403.4-1,409.4

1, 409. 4-1,409.8



Halite, same as unit at 1,403.4-1,409.4 feet,

translucent halite in lower 0.4 foOticeececscescscccsancccessscensons
Halite, same as unit at 1,394.1-1,395.6 feeleosoeesccccocaccsoenrsssncns
NO COT@asacasascoononsascosseencesosscesossosssconasecssossssnsnsassse
Ralite, same as unit at 1,396.0-1,397.0 feetsccsossscnccorcrssssresans
Polyhalite, moderate-reddish-brown (10R 4/6) to

light-brown (5YR 5/6) grading downward to

moderate-reddish~orange (10R 6/6); very finely

crystalline; upper portion laminated; numerous

blebs of haliteseseceessecersstescesccaceccscseccscccsosssssasecnnose
NO COT@uorosvoossersssasscucsocesnsseoneossacasocoassnsanososscsssncaes
Halite, similar to unit at 1,396.0-1,397.0 feet,

more polyhalitic both disseminated and in

stringers and blebSececcececocsscsssosrsessssesscsssssscacscsscsnsonosne
Halite, translucent to transparent, medium to

coarsely crystalline; minor amount of light-

gray (N7) anhydrite at 1,423.0 feetececccrecesvocoronvscecncncnccsae
Halite, light-brown (5YR 5/6) and moderate-

reddish-brown (10R 4/6), medium-crystalline;

polyhalitic, light-olive-gray (5Y 6/1)

anhydrite band at 1,428.00cccecctcncsocsosesessscnscccccassacsacanss
Polyhalite, same as unit at 1,417.3-1,420.4 feet;

banded with light-olive-gray (5Y 6/1) and light-

gray (N7) anhydriteseeececscccsccccavevocerocsosecstsascsoansacsncvone
Halite, same as unit at 1,425.9-1,428.2 feeteeeceococevecsvscscccsnsne
NO COF@ucessorsceossocessscscasssosntssssssesssoncesssseenssasscssssnccas
Silty mudstone, moderate~brown (5YR 3/4) and dark-

reddish-brown (10R 3/4), halitic; trace of olive-

black (5Y 2/1) and greenish-gray (56 6/1) clayeeeececsecccccrcanccess
Halite, translucent to transparent, finely to

medium-crystalline; minor moderate-reddish-orange

(10R 6/6) disseminated polyhalite@seseececocssosescrvancesaccacecncses

Argillaceous halite, transparent; moderate-brown
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1,409.8-1,413.6
1,413.6-1,414.2
1,414.2-1,415.2

1,415.2-1,417.3

1,417.3-1,420. 4

1,420.4-1,421. 4

1,421.4-1,422.7

1,422.7-1,425.9

1,425.9-1,428.2

1,428.2~1,430.2
1,430.2-1,433.2

1,433.2-1,440.3

1,440.3-1,442.0

1,442.0-1,443.4



(5YR 4/4) clay, trace of polyhalite blebBsssscsscecasscsoscsccssoses
NO COF@erroscccsosssoatsssasosstseonsorossnsoonsssosnsnsscsscasassosnsssonnns
Halite, dark-reddish-brown (10R 3/4), medium- to

coarsely crystalline, argillaceous; scattered

polyhalite stringers; lower contact gradational.iescececscssccossenss
Halite, translucent to transparent and moderate-

reddish-orange (LOR 6/6), medium tc coarsely

crystalline, very polyhalitic; thick polyhalite

stringer at 1,458¢3 fe@tecetresevscscsssnsorsscccncssccssssssssasces
Argillaceous halite, same as unit at 1,443.4~1,445.0

feetoecseeereosesestacccnsossncssssntessocssssscnsoorssssassecsscsnscns
Halite, moderate-reddish-orange (lOR 6/6), medium—

crystalline, moderate amount of disseminated

polyhalite; heavy polyhalite in stringers at

1,46706 f@elossscosoncsoosssnascasossssssseostsssssssssesosossrescccas
Argillaceous halite, moderate-reddish-brown (10R 4/6),

medium-crystalline; minor greenish-gray (5G 6/1)

clay blebs and moderate-reddish-orange (10R 6/6)

polyhalite blebs and stringerseecescecscscscascssacssscesaasssssensas
Halite, moderate-reddish-~orange (lOR 6/6), medium-

to coarsely crystalline; very polyhalitic;

polyhalite both disseminated and in stringerS.eecesescssssescsscscas
Polyhalite, moderate-reddish-orange (1Q§_6/6),

O.1=-foot bands at top and bottom of unit;

polyhalitic halite in middle of unit..........:.....................
Halite, pale-yellowish-~brown f(10YR 6/2) and

pale-red (10R 6/2), finely to medium-crystalline;

slightly argillaceouBSecescceesescovsssssovssocscsaasovsssssascssssnses
Halite, same as unit at 1,470.7<1,471.8 feetececssscocercccososoccssssss
Clay, greenish-gray (56 6/1)scescecsecstscacoscrasseoacsssccssncsaseas
Argillaceous halite, same as unit at 1,443.4~

1,445.0 feeLoacosessscasescesssessvscssccssossosssssosscsssnsscsscns

Halite, greenish-gray (5G 6/1) and moderate-
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1,443.4~1,445.0

1,445.0-1,453.4

1,453 4=1,455.6

1,455.6-1,465.0

1, 465.0-1, 466. 8

1,466.8-1,468.2

1, 468, 2-1,470.7

1,470.7-1,471.8

1,471.8-1,472.3

1,672.3-1,473.0
1,473.0-1,474.6

1,474.6-1,474.8

1,474.8-1,476.3



reddish-brown (10R 4/6), finely t