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ABSTRACT

During 1979, Chevron Resources Company drilled two 2000 ft. holes near
Soda Lake in the Nevada Carson Sink area to obtain subsurface data for
inclusion in the U.S. Department of Energy's Northern Basin and Range
geothermal. reservoir assessment program. Drilling information- together
with detailed Tithologic, geophysical and temperature log data were
compiled for each hole and is summarized in this report. Maximum
stabilized temperatures of 297°F and 367°F were encountered at tota] depth
in each of the holes respect1ve1y.
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INTROOUCTION

In January, 1979, Chevron Resources Company (Chevron) drilled two 2000 ft.
intermediate depth temperature observation holes near Soda Lake, in
Nevada's Carson Sink. Figure 1 shows the lacations of these holes,
designated Chevron-Soda Lake 11-33 and 63-33. .

The purpose of these intermediate depth temperature holes was fo further
evaluate surface geothermal expressions and shallow (50-500 ft.) thermal

‘anomalies observed by Chevron and the USGS. Appendices A and B, respec-

tively, are the 11-33 and 63-33 drilling and completion reports. Each
well was drilled to 400 ft. with a 9-7/8 inch bit, cased with 7 ‘inch v
casing, drilled out to 2000 ft. with 6-1/4 inch bit, logged, and completed
with water filled, closed 1-1/2 inch tubing.  The holes were later logged
for static temperature profiles. Lithologic discriptions for 11-33 and
63-33 drill cuttings are included in Appendices C and D, respectively.
Table 1 summarizes the geophysical logging history of these holes. Copies
of the geophysical lags are available through Rocky Mountain Well Log
Service, Denver Colorado.
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TABLE I

Chévron Soda'Lake 2000 Foot’Temperature Hole Logging History

g I : ‘ Interval
Temperature Hole  Date Contractor Log Type Logged (Ft)
Soda Lake 11-33 1-10-79  Geothermal Gamma Ray 0-2015
' S . Services, Inc. o
M ' Lol " “ . S. P. 398-2015
" PR - " .. " Open-hole ~100-2000
) . o ’ - o - Temperature
" 1-18-79  Agnew & Sweet Static 20-1988
S S - - Temperature
" - 3-.8-79 . " S " S 20-1988
" - 4-28-79 % " o " - 0-1988
Soda Lake 63-33 1-2-79  Minerals - Gamma Ray 0-1998
o ' ' Survey Co. '
v o R " SJP. 390-1998
! " " " = Single Point 390-1998-
; - Resistance
" 1-18-79  Agnew & Sweet - Static '160-1998
IR : - - - Temperature
.. 3-10-79 " " 4 " 140-1998
th' 1 [+ 8 " Il‘ 0_1998



DISCUSSION

Site Selection

The Chevron-Soda Lake 11-33 and 63-33 ‘intermediate depth temperature holes
were drilled to further evaluate surface and near surface thermal anoma-
lies. Hot springs were reported to have discharged in this area through
the end of the 19th century. A shallow water well drilled by the U.S.

Coast and Geodotic Survey, in 1903, in the SW 1/4 of Section 28, T20N,

R28E encountered steam and hot water at 60 ft. (ﬁarside;and Schilling,
1979). The USGS (QImstead, et al., 1975) and Chevron (Hill, et al., 1979)
conducted shallow (100-500. feet deep) temperature surveys in the Soda

- Lake area in the mid-1970s. Both of these studies indicated a closed

thermal high, in the: vicinity of the USCGS well.*

Chevron (H111, et al., 1979) also conducted a variety of geophysical
surveys in the Soda Lake area aimed at defining the potential Soda Lake
geothermal reservoir.* These studies outlined a graben trend1ng NE
from Soda Lake with the USCGS well on the NW flank. ‘

Cnevron and Phillips jointly drilled a deep test in thefSE 1/4 of Section

29, T20N, R28E (Chevron-Phillips Soda Lake 1-29).* This well, drilled to

a total depth of 4306 feet, bottomed in a coarse grained, altered diabase
unit and yielded a stab111zed bottom hole temperature of 342°F. Fluids
recovered from flow tests of a permeable zone at 1000 feet yielded pre-
dominantly NaCl waters. with total dissolved solids of*4000-6000 ppm. Geo-

.chemical base temperature determ]nat1ons, (Na/K/Ca and Si0) on these

fluids yielded estimated reservoir base temperatures in the range 385-
435°F. , ,

Chevron drilled a second deep test (Chevron—Soda Lake 44-5) in the NE 1/4
of Section 5, TI9N, R28E.* This well was drilled to a vertical depth of

4883, encountered on]y minor volcanics,: and yielded a stab111zed bottom

hole temperature .of only 244°F

Chevron drilled a 2000 foot 1ntermed1ate depth temperature gradient hole
(Chevron-Soda Lake 36-78) in the NW:1/4 of Section 33, T20N, R28E.* This
hole encountered temperatures in excess of 340°F w1th a bottom hole
conductive gradient of about 4°F/100 feet.

The' temperature model that appeared from these results was a SE d1pp1ng
thermal plume along the NW graben bounding faults, with surface expression
near the USCGS and 1-29 wells (Hil17l, et.al. 1979)

The current We11s (Soda Lake 11-33 and 63-33) were drilled to evaluate
this temperature model. Surveyed Tocations for these drill sites are
shown in Figure 2. -

*The Department of Energy has purchased most of the Chevron. Resources
‘Company surface and subsurface Soda Lake data. This information is
“an open file with the University of Utah Research Instituts, Earth
Science Laboratory, Salt Lake City, Utah. )
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Orilling &‘Comp1étion

Both (Soda Lake 11-33 and 63-33) intermediate depth temperature gradient
holes were drilled and completed alike. Detailed drilling and completion
reports for these wells are attached as Appendices A and B, respectively.
Wooden Cellers, 6x6x6 feet were dug prior to moving the drilling rig.
The hole was spudded in and air drilled to 10 feet with 12-1/4 inch bit.

- Surface conductor pipe (10/3/4 inch) was set and back filled with clay.
The well was then drilled (with mud) to 400 feet, with a 9-7/8 inch bit.
Surface casing (7 inch) was cemented to 400 feet and blowout preventers
installed and tested at the surface.. The well was then drilled to 2000
feet with a 6-1/4 inch bit. - Samples were collected, from the mud returns,

. every 20 feet. At TD, open hole correlation logs (Gamma Ray, Single Point

. Resistance and S.P.) were run. Sealed tubing (1-1/2 inch) was hung to TD

‘and the well completed with tubing-anulus valving. The sealed tubing was
water filled to surface. .Upon well completion, the drillsite was cleaned
and- returned to near original condition. Three repeat (cased hole)

. temperature surveys were run with Amerada-Hess type temperature logging
- tools. '

Lithologic Logs

Appendices C and D, respectively, are the 11-33 and 63-33 lithologic
logs prepared from cuttings sample descriptions. Both temperature holes
penetrated Pleistocene Lake Lahontonand earlier sediments. Hole 11-33
encountered volcanics (predominently basalts) in the bottom forty (40).
feet. Hole 63-33 encountered volcanics from 1790' to TD. Both holes
exhibited various degrees of alteration throughout. ‘ :

Geophys{ta] Lags -

Both holes were logged with Gamma Ray (ground level to TD) and SP and
single point resistance (surface casing shoe to TD) for correlation.

" Table 1 is a tabulation of 11-33 and 63-33 geophysical leogs.* Malfunction
of the CRevron logging system forced the use of alternate logging con-
tractors. The contractor used for 11-33 also had system problems and no

- usable single point resistance log was obtained for that hole. Bath
Togging system probBlems (CRevron & Contractor)were due to conductor parting
in the logging cable. This is a fairly common problem, accentuatad by
logging hot foles (»350°F] at subfreezing surface temperatures.



Temperature Logs

Repeat static temperature profile logs (3) were obtained over a two-month

" period using Amerada-Hess type equipment. This yielded a bottom hole

gradient of 0.3°F/100 feet and maximum temperature of 367.1°F for 11-33
and 6.65°F/100 feet and 297.0°F for 63-33. The final static temperature
profiles are shown in Figures 3 and 4. Drilling mud temperatures are
included with the lithologic descriptions of Appendices C and D. The

logging contractor used for 11-33 also ran an open ‘hole temperature
profile. . _ _ - ' ’ ‘

LTS

*Copies of these lags are available from Racky Mountain Well Log
Library, Petroleum Information, Denver, Colorado.
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© SUMMARY

Two 2,000 feet intermediate depth temperature observation holes were
drilled near Soda Lake, Mevada. Detailed 1ithologic and temperdature
data were obtained, from these holes. Maximum stable temperatures of

297.09F and 367.19F were obtained at depths of 2,000 feet.
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o | o _ Complation Heport
ST o - S  Mew Well PRO-31t
Fialg __Beowawe : Praparty:. _
walt o, 3042 Lake 11-33 . See._ 33 1. _ 20N R. 2?5 MO gan
tacation _ 1395.44'S, 332.81'E of NW Corner Sec. 33, Churchill Co. Nevada
Elev:m'an 3984.5" G-L-A . ~ Qerrick Floor. D.F. &= i ‘ .'abovo ma

. Daa___January 30, 1979

Chevron Resources Company

_R, B, Murray/B, 0, Garrett

(For Operations Manager, Produciag Qept.)

Qriied 8y__Geathermal Services Inc,.

" Qata Commanced Orilting. January 5, 1978 Dats Cohplcrzdrorming danuary 11, 1979
QOata of Initial Production mintadaitede _"""
#grfu_qlucticn: Daily Averaga, X;t___;.___ Days. Gravity ____ i ‘APl Pumgp
A : . ‘ - B L : . ’ .
wy\ : Qil. : : Bbis, T.P; PSi . Flgwing
| Water____ : Bblr  C.P.__ PSI  Gasliit
Gas _ Mct.  Bean ‘ 164~ o
Summary ’ S - S IR 7

Total Depthi 2000" | N o
Casing: 298" 7" x 23# K-55 8rnd LT & C CMTD at 395"
. 1991' 11/2" x 2.9f J-55 EUE tubing hung at 1984’

Logs: - Gamma Ray, SP, resistance, témperature

Note: All measurements from ground level’

13



CRILLINCG PRCGRAM.

Well Mo.: 11-33 ~ Field: Sada Lake Unit
State: Mevada = . - County: Churchill

-

Location: Nk of My of ik Sec. 32, T20#, P2BE, MDBaM

Discussion

Nearb/ Soda'Lake'36—78‘was dri]led'in March 1978 to a depthlof 200",

No drilling problems were encountered and tro hole was completad in 1C da/s with some
tine 105; due to wea;her and mechan1cal repa1rs

The entlre sactxon penetrated was sand and shale and no 1osL cwrculat1on vias experxence«

- Program
1. Prior to maving 1n dr1111ng rxg, Chevron will 1ns;a]1 wcoden we1] cellar per ﬁ"l'
’ at achnd skatch. : :
2. .Move in r1g-A,‘,n Jul‘ ; 1,‘ -' L -
3‘:‘Dr111 12>" ho]e to 10 oo o _ )
" 4. Install 10Q-3/4" conducbcr p1pe and pac< 10- 3/4" X 12&" annulus Hluh cla/ ta make
- f1u1d seal-. e _
5. Drill 9-7/8" hcﬂe to 400 . B
6. Run 7" casing to 400' equ1pped w1uh float shoe on bottor and ane 7" x '9-7/3
~ centralizer on the bottom two joints. Top casing co11ar to be at prooer helgnu
. .to a]low 1ns»alTat1on of b]owout prevenuar ' ’
7. Install cementing head and, using rig pump, c:ment 7" cas1ng w1th 75 sacks o. neat'
- construct1on cement; Note th1s is 50% excessive. ‘
. 8. Hh11e wa1t1ng.on cement, 1nstaT1 wel] head and- BQPE consw;ting of hydr11 CK and
double ram preventer (b]ind and pipe rams). Test to 200 p51
9. Orill 6%" hole to 260C'. Take cutt1ngs sample every 20' DiVide sample into o
three parts, bag and Taoel . . ' ' S
10.-At T. D run Chevron E'Togs (R 51Suanc,, S.P,, Garma, temperature;) l o _; RN
11. Pun lb’ tubxnc (30' 301ﬂt5) to wwthin 20' of T. D
12. If well ccnd1u1ons warrant 1%", tubing 'w111 be hung from sur‘ac= aﬁd onT corc]etec

with tubing-annulus valving. If'tubivg is not hung, cement 1k ' annulus from -

. 400" . to surface and procesd with stens 13, 14 etc. to,complete weil.

14
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¥
) 13. Reamov2 ED2 and well haad., Waldad 35 platz on top of 1k i« 7" aaoelus.
14, Install 1% gate valve on top of tubirg with bull plug and loc’_\'ingchaifz-
Plug to be agproximately 1' below grouvmd level. : ‘ .
15. Release rig. L o .
16. Ramove cellé.r clean and f.ll pits, cl 2nup locatica.
' 17. Run,ter:v:eratt.:a survey’ 30 day.: af..e. cocplation-
S4 18 E'z.ll l ", tuo:.no with neat cemeat fraz 3Q? to surs.aco re=gva valva, and .
B . dinstall 135" plpe cap to abandon well. -

L e ol ’?P&Wﬁ Date // (=2 g
,,,\ LT L o ~B. D Gar*‘et‘." 727

0.

) o/s @- ﬂ / a“. e J; 7P

. \4./-’1- \,
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SODA LAKE 11-33

)
Yo - _ :
Jan. 5, 79 Air drilled 12 1/4" and set 10 3/4" conductor pipe at
- 17'. Spudded in with 9 7/8" and drilled ahead to 345'.
Pooh to check bit. RIH. .Orill ahead 9 7/8" to 350°'.
" Twisted off drill pipe. Pooh. RIH with overshot and
engaged_fish. Pooh with bit and stab.
Jan. &, 79 ~ Drilled ahead 9 7/8" to 402'. Conditioned mud for casing
- © Ran 20-jts. (398') 7" x 23# K-55-8rnd. R-1, LT &C casing
with B&W float shoe and centralizers. Cemented casing with
160 sx ready mix cement at 395'. Partial to no cement returns
bumped plug at 800 PSI. Installed Class II-B BOPE.
| - '>CaSng'Detai1- ' | ‘
20 jts (398.08') 7" x 23% K-55 8rnd seamless LT & € casing
of unknown mfg with B&W float shoe cemented at 395'.
Jan. 7, 79  , Drilled out rubber p]ug at 150' and cTeaned“out'cement to 380°'.
ity . Tested BOPE and casing at 200 PSI, Cleaned out cement 360'
s -to 395, Drill ahead & 1/4" to 1140'. :
Jan. 8, 79 - Drill ahead 6 1/4" to 1560'. Pooh to change bit trip line
o . 'started to part. . : _
Jan. 9, 79 Insta]]ed new trip line. Orilled ahead 6 1/4" to 2000'.
o - - ... Conditioned mud for logging. Rigged up G/S lcgging equipment
and ran gamma, resistance SP. o L
L Jan. 10, 79 :_Ran»temp. survey 2000 - surfacé in 100' stations. Conditioned
g : ‘mud pooh and . layed down drill pipe. Ran 60 jts (1991') 1 1/2"
X 2.9% eue tubing. Ran 140' 1" line pipe in 1°1/2" x 7" .
~annulus and flushed cut with water. :
Tubing Detail
60 jts'(1990.57’) 1 1/2" x 2.9 J-55 Eue tubing hung at 1984°
Jan. 11, 79 Cemented 1 1/2" tubing at 1984' in annulus thruy 1° pipe nung
at 140" with 30 sx ready mix cement with .good returns tc
) surface. Added 10sx cement to return to surfica., Removed
Vi BOPE. Cut off tubing head. Rigged down and out. Rig
N Released. : o

16
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Jan. 12, 79

-.2...“

chained and locked 1' below ground.

- on 7" casing. Filied cellar.

17

Installed 1 1/2" valve on tubing and bull plugged,

Welded metal plate



~ APPENDIX B
63-33
Drﬂh‘ng and Completion Report
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Completien A2zc
Mlaw Well PRO-C

/’/
e .
Lo o e '/”///;4(4(
%" 'y Scda Lake Sreparty: / - Lz
wait o, £3233 (Proj x 20401) s, 33 23F MG 8
Location . 1123.35'S, 3866.67'E From MU Cor. Sec. 33.
: Churchill County, NY. B
Elevation _3976.0 G.L. - Derrick Flsai  D.F. s ‘ 25ave
v 121679 e :
: . Chevron Resources Company
B. 0. Garrett/R. B, Murray
(Far Qperations Maneges, Producing Ceot.)
Qrilled 8y Geotnermal.Serv1ces, Inc.
Oata Cammancad Celling. 12-28-78 Data Completad Qrilling 1-4-78
" QOate of {aitial Praduction =~
Praduction: Qaily Aversge, Ist _______ Oays Gravity
| o Bbls. TR
va Water Bbis. . C.P.
- Gas Mef, Bean
Summacy - . , ;"
Total depth:. 2000'
Casing : 17" 10-3/4" conductor cemented at 17!
: 3937 7" x 23# casing cemented at 393"
;. ~1990" 14" EUE J-55 tubing
Logs : E-lag, Resistance, SP
Nate: A1l measurements from ground level,

19
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Run'tem?eraﬁdrepsurvey 30 days aftar comaletion;

Ramaove BOP and well he d. Weldad 4" plate oo top of

Iz stal’ 1%" gate valve oa top of tubing with bul
Plug ta be app‘czl_a;el" 1" below ground lavelm

Re1ease r*a.

Remova‘callg:;wclea; and £i11 pits, cleanup location.

ey

111 1" “ublng with neat cement froa 30 to surface,
nstall lﬁ" plpe cap to ac«ndcn wall.

Iy

o/s 3’5‘?&_‘1&,7»7‘7 n:g_e //~ 14 —-7

L -
1" o« 7" zmpuius.

1 plug and locking chaia.

remgve valve, and

21
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Memarandum

San Francisco, CA
March .15, 1979

LA
-« ~
| . PETROGRAPHIC REPORT
| _ CHEVRON '"'SODA LAKE" #11-33
I SEC. 33, TIlIN, R28E, MDB&M
NEVADA
BY: E. W. CHRISTENSEN

MR. J. M. KEHOE:

CHEVRON RESOURCES ‘

D/S 460"~ Most of the chipe are a &ery(fine—grained 1ithology, probably ash, with

_—"" few to numerous pyrite crystals. A few of these fragments appear partially:
_/'”( " altered; severzl contain clay and silt. - Also present are silicified sandstone,
P ' sandy tuff(’) and tutfaceous llthlc—feldspathlc sandstone. '

D/S 1000'; There are a few fragments SLmilar to 160‘ but most are zeolltized fine
and wedium—-grained angular to sub-round fairly well-sorted lithic-feldspathic
sandstones. Volcanic grains and feldspars are the most abundant grains and
many are rimmed by a greemish clay. The degree of zeolitization ranges between
pore—filling and pore-filling pTus extensive grain replacement.

D/S 1560" Seve*al l*thologees are represented in the cuttings:

oy 1. altered vesicular/amygdaloidal basalt

s 2. carbonate-cemented basaltic sandstome

- 3. altered pyritic tuff/ash

4. wicroerystalline limestcne(?) _
5. altered lithic sandstone, clay alteration
6.. .zeolitized lirhic-feldspathic sandstone
7. =zeolitized tuff. , - N :
8. ‘lithic-feldspathic(7) sandstcne extens*ve7y replaced by carbonate
Presence of hcrnblende in same of the sandstones suggests that the “olcanic rock
fragments could be andesitic.

D/S 19607" Altered fine~grained, often flow-lineated basaltic rock fragments are
the dowminant lithology. Alteratign products include chlorite and serieita(?),
leucoxene and carbonate. Zeolite could not be conclusively identified but might
be present also. Veins were scarce. and largely carbonate with minor chlorita(?).

D/s 1930': Similar to 19607, quartz followed by chlorite in a coupla veins.,

D/S 2000': Similar to 198Q°'.

Voleanic. rocks in the interval 1960'-2000' are called basaltic mainly on the
plagioclase, sodic labradorite; the mafic minerals are all altered.

100 Years Helping to Create the Future
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CHEVRON RESOURCES COMPANY

LITHOLOGIC WELL LOG

PROSPECT: Soda Lake
STATE: Jevadsza
SECTION: 33
TOWNSHIP: 20 N
RANGE: 28 E

WELL NO,: 11-33

COMMENTS .

DEPTH LITHOLOGY
420" ' Fine grained sandstone - highly silicified,
_ secondary silica, pyrite minor micas, siltstone,
.iFe alteration. :
*460" ioFine grained sandstone - highly silicifiad
- " Euhedral Qtz. crystals, mica - chlorite rich
‘clay stone (argillic alteration), minor HCL
-reaction .
480" Siltstome —Jﬁuéstone - mica - chlorite rich -
minor pyrite, fine graimed sandstome, HCL
reaction: .
560" ‘._Fine grained sandstone - highly gilicified, - Mud Temp. 100°F 1In
secondary silica, pyrite rich, mica rich, ' 1209F OQut
no HCL reaction Fe reaction X
580t Fine grained sandstone and siltstone moder- Mud Temp .100°F 1In
- ately silicified mica & pyrite rich, No HCL 1259F Qut
reaction c
620"  Fime to medium graloed sandstome, highly - Mud Temp 116°F In
- 8ilicified, mica rich, abundant Fe altera- 126”F OQut
. tion, secondary Qtz., chlorite alteration
640" Fine graired sandstone, highly silicified, Mud Temp 1259F In.
' mica & pyrite rich, abundant Fe, ehlorite 136°F Out
" and. argillic alteration '
660" l‘Same as above with minor siltstome Mud Tenp 116°9F In
| . _ 130°F out
630° Same as above with minor Fe, chlorite & Mud' Temp 1239F 1In
: argillic alteration 133°F oOut
700’ . Same as above and‘minor:euhederal.Qtz; Mud Temp 125 - In
1440 Qut
740" Same as above and wmimor velcanic. rock Mud Temwp 130°F 1In
fragments 140°F Our
760" Same as above - Mud Temp - 130 Ic
148 Qut
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CHEVRON RESOURCES COMPANY _ PROSPECT:

STATE: Nevada

Soda Lake.

LITHOLOGIC WELL LOG ' o SECTION:
’ ’ TOWNSEIP: 20 N
RANGE:
WELL NO.: 11-33
DEPTH . LITHOLOGY COMMENTS
780°' B Same as. above with abundant argillic altera- Mud Temp 130°F 1In
- tiom : 150°F Out '
. 80Q' 'Predomcnately siltstone - mudstone aund miuor Mud Temp 130°F 1Io -
: sandstone as described above. B 142°F Out
- 820" Same:as above Mud Temp  130°F In
: ' ' 160°F OQut
840" Fine - medium sandstone - poorly silicified Mud Temp  131°F 1Im
with mica, pyrite feldspars, Fe alteratiom, 150°F Qut
argillic alteration. chlorite, secoundary
silica-
860"  Same as above - minor pyrite, mudstone Mud Temp 130°F 1In
abundaut argcllic alteration. 143°F Out
880’ Same as above with volcanic rock fragments, Mué'Temp ©1359F In
minor pyrite, abundant mica 150°F Out
920" _Same as above Mud Temp 130+° Im -
: o 160°F Qut
940" ‘Same as above Mud Temp 1309F 1In
- 160°F Qut
960' . Same as above -5 Mud Temp 1309F
' o 160°F Out
980" Same as above - abundant pyrite Mud Temp 130+° In
- - '162°F oOut
*1000 = Same as above Mud Temp 130°9F 1Io
' 161°F Out
1020 Same as zbove - minmor pyrite, mudstone Mud Temp-  130+° 1In
. abundact - mica, argillic alteration, 160°F  Out
secoundary silica
1040 Same as above - abundant pyrite mica argillic Mud Temp 13097 In
alteration - minor zudstone, chlorite altera- 160°F Out

tion

26
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CHEVRON RESOURCES COMPANY

PROSPECT: Soda Lake

27

: . o . STATE: VNevada
LITHOLOGIC WELL LOG . o SECTIOW: 33
o : oo ' . TOWNSHIP: 20 N
N RANGE: 28 E
WELL NO.: 11-33
DEPTH LITHOLOGY COMMENTS
1060 ‘Same as above - mimor pyrite ‘Mud Temp 1309F In
- : - 1649F  Qut
1080’ vSaﬁe as above Mud Tempn 130°F ' Inm
S e . 170°F  Out
1100' . Same as above | tud Temp 1009F  In
: S S o 172°F  OQut
1120 Same as above Mud Temp = 130°F Ia -,
S | 1719F  Out
1140° " Fine - medium graiﬁed sandstone - poorly ‘Mud Temp 100°Fyv-1ng
‘ cemented argillic alteration matrix : 170°F ° ‘Qut
~secondary silica, abundant micas, feldspars, ’ I
minor pyrite. mudstone, volecanic rock frag-
ments, Fe alteration
1160 Same as>above with very litple pyrite Mud Temp »l30°F‘ In
S : - -180°F  Out .
:ﬂ1180f Same as above with minor pyrite, moderately hudvTeﬁb 1309F ¢ In’
. cementes, minor argillic alteratiom o 180°F : Out -
1200° Same as above with minor pyrite &'gypsum Mud Temp 130°F Ia
o S ' ‘ ' o 172°F  CQut
1220° Same as. above with very little ﬁyritg & Mud:Temp 130°F In
- gypsum . . - ) ' ' : - 1769F  Out..
1240° Same as above with minoi'pyrite, & moderats  Mud Temp 959F In
Fe alteration cementation ' ‘ 124°F  Qut.
1280° Same as' above Mud Temp 36°F In
’ ~1329F  Qut
1300° Fine - very fine grained sandstome - Yud Temp 959T  1In
: poorly cemented, argillic altaratiom, ' 126°F  Qut
-minor mica, feldspar, secondary silica,
very liztle pyrite, Fe alteration, volcanic
rock fragments
1340 Same as above with small amount of blue- Mud Temp  109°F 1Ia
green clay (polygorskits) ' : 12897 Cut
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Soda Lake
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CHEVROY PESOURCES COMPANY PROSPECT:
o o co STATE: ©Nevada
LITHOLOGIC WELL LCG - L : SECTION: 33
’ ' : ' . - TOWNSHIP: 20 N
RANGE: 28 E
WELL NO.: 11-33
DEPTH LITHOLOGY COMMENTS
1380° Same as above Mud Temp NA
1400' o éame as above without polygorskite, little Mud Temp 115°F  1Ia
' ' py‘cit‘.e _ 4 140°F  Qut
1440' © Same as above with abuadant pyrite, Fe Mud Temp 126°F Im
v . alteration S :}-"f__ _ s - '_ 150°F  Out
1480'  Same as above with mimor pyrite & Fe Mud Temp 130°F In
: alteration S ' 1559F Qut
.1520'> Same as above Mud Temp  130°F Im
‘ ' o 159°F  OQut
*1560" Same as above with minor pyrite, gypsum Yud Temp 130°F  In
moderate volcanic rock fragments, little 1629F  out
: seccmdary silica
1660' . Same as above
16807 Same as above with moderate secondary
. silica : \
1700’$: Sanme aévabove:vich mihér mudstoﬁe, very )
T llittle pyrite & Fe alteratiom
1720 Same és aboveA \
1740¢ Same as above with minor Fe alteration
- very little mudstone
~ 1760" Same as apove Mud Temp  1429F In
: ' : 1679F Qut
1780° Same as zbove with minor pyrita Mud Temp  140°F . Ig
_ 164°F  Qut
180¢Q° Same: as above—vith;ﬁery little gypsum, Mud Temp 1409F Io-
mica, pyrite, mudstone 164°FT  Qut
1820 Same 3s above with minor Te alteratice Mud Temp = 1509F In
: — 170°F . Gurt



CHEVRON RESOURCES COMPANY

85% Qolcanics, 157 sandstone as above

* Indicates samples which will have
petrologic identification ccmpleted

29

1;3 PROSPECT: Soda Lake’
o ‘ STATE: \Nevada '
Q LITHOLOGIC WELL LOG SECTION: 33
" - TOWNSHIP: 20 ¥
RANGE: 28 E
WELL NO. 11-33
DEPTH LITHOLOGY COMMENTS
18407 Same as above with moderate claystone Mud Temp 150°F In
' ‘ - 172°F  out
186Q° Same as above Mud Tewp 1509F . Ino
- ' ' o 1729F Qut-
1880' °  Same as above with moderate claystone, Med Temp 153°F  Im
minor pyrite, reactiou to HCL, Fe 175°F Qut
alteration, argillic alteration o
100" Fine - very fine sandstone predominantly  Mud Temp  15Q0°F In
Qtz., feldspars, lithiec rock fragments, : 176°F Qut
volcanic rock fragments & secoundary '
silica - minor pyrite, mica, gypsgm, Fe
= alteration, argillic alteration. -
'iq:' Muds;o;e\é 3QZ of sample
- 1920 Same as above with 207 mudstone Mud Temp  153°F In
- ' - ' 178°F Qut
1940 Same as above with 20% mudstoune Mud Témp 1529F - Inm
: : : : ' : 1779F © - Qut
*1960 75% volcauic-fragménts - with amphi- Mud Temp 153°F . In
boles, rock is altered & possibly - 180°F ' Gut
metamorpuosed, amphiboles orientated
in foliation type pattern, 25T fine
sandstoune & mudstoage with'secondary
Quartz & chalcedouy, pyrite, Fe altera-
tion, mica, gypsum, argillic alteration
*1980 Same as abqye' | Mud‘Temp - 153°F In
' o 1809F Cut
#2000 '
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MR.

Memorandum

San Francisco, CA
HMarch 15, 1979

PE TROCAAP 1IC REPORT

o CHEVRON "SODA: LAKE"

R . SEC. 33, T20N, R2SE,
o NEVADA -

#63-33
MDB&EM

BY: E. W. CHRISTENSEN

M. J. Kg OE

CHEVRON RESQURCES

D/S 440': Lichdlogies present include:

'D/S

D/S

D/S

D/s

1. gr an1*i~ rock gralns-pebbles
2. welded tuff(?)

3. very fine to coarse, poorly sorted, feldspathic sandstone
granite and schist grains. Grailns have clay coating but the sand is

porous.

4, coarse siltstone, composition similar to #£3
5. microcrystalline limestone

6. tuffaceous(?) siltstone and silty clay(’)
7-' andeslta-basal* _ -

-t
'Nl

th rare

10007 *edominanﬁ’y partially altered ash(?), with scame anqesite( ), volcanic

sands;one, g*anlte and petr;fied wood. fragments.

1400': Mainly lltnic to lithlc—fe’dscathlc sandstones coantaining numerous
basalt-andesite graiqs.. A few fragments are cemented by chlorite; mcst ara

s Chlorite
followed zeolifre £illing pores in some of the chips. The zeolite i1s probably

" zeolitic. Zeolite replacement is externsive in some fra

laumontita, possibly neulandite.

14560': In addition to zeolditic volcan*c sandstones ther2 are carbomnate

gments..

rock

-fragments with os:'acod shells. A few zeolitic sandstones countzin lzte staze

carbonate.

1600': Volcanic-szndstones similar to 1400 but zeolitization is mora extansive.

1660": Zeolitized, wvolcanic sandsteones, ostracodal limestones and ash with
ostracod shells are the primcipal lgtﬁologﬂes. Altered tuff-azsh is rare; the
alteration may be to zeolite.

1700": Volcanic sandstones in this sample do not appear Lo e as severely -
zeolitized as orevious samples; z faw ara carbonata—cemented. Vesicular hasal:
fragments arz rare; plagicclase crystals are falrly frash but —zfic minesrals aze
altered

1780": Basalz is the most abumdant lithology with ash(?) and shale-claysrone(?)
next in abundanca. Plagioclase looks zeolitic in scma fragments. ILron-oxids and
quariz oczur in some severly alcerad basalt fragsments.

100 Years Helping to Creata the Future



-2- . March 15, 1979

W DfS 1800': Several lithologies are present: i

1. granite grains-pehbles

2. alterad andesite

3. alterad besalt

4, altered ash with carbonate replacezent

5. volcanic sandstone with pores partially filled with zeolite -

6. zeolitized volcanic sandstone
D/S 1880': Mainly partially altered basalt fragments, scme coutairing carhonata

and chlorite in veins and spots. Several fragments appear zeolitic. Shale-
claystone ;*agmants are rare. A single silicified volcanic(?)fragment was

seen.,

D/S 1940": Mainly volcanic fragments, partially altered. Many of these may be
andesitic in compesition based mainly on texture and pr:esenoa of bypﬂrstﬁene
the groundmass of these Fragments is more glassy.

in a glassy groundmass stained to varying degrees by iron~oxdida. Fractures
containing opaline silica(?) and quartz are present but rare.

EWC:gda

32

.D/S-2000": Andesite fragments; feldspar, hypersthene and opaque crystals zre scattered



. CHEVRON

RESQURCES COMPANY

x . 440"

460"

480"

500",

S52Q°

(ﬂth}'

 540{
560"
580"
600"
620"

640"
660"
680"

700"

720"

LITHOLGGIC WELL L.OG

PROSPECT  Soda Lake
. SECTION 33
_ . TOWNSHIP 700
WELL No. §3-33  RANGE 78E
LITHOLOGY COMMENTS

fine to Medium Sand - Predominately
Quartz.Minor lithic fragments, reldspa;,

mica very lﬂtt‘e pyrlte

‘fine to Medium Sandstoae - Pradom. Quartz,

Abundant Pyrite, mica, lithic fragments,

;. Secondary silica, minor chlorite & argillic
- alteration poorly cemented.

fine to Medium Sand - Predonm. Quartz

. Moderate feldspar, lithic fragments minor
- mica & argillic alteraction

Same as,above w/minor‘pyrite

Same as above w/poorly cemented sandstone
and very licfle pyrite

Same as_above.v/minor chlorice
Same és.ébove w/out p?rica
Sége_as above w/mino: mudstone
éamé ésfabéve

Same as above w/secondary silica

© Same as abave

Same'as'above‘w/very lictle secondary
silica ' :

Same as above w/mlnor secondary Slllca
and arglll’c al:eratlon

Same as‘above

Same as above

fine to Medium Sandstone - poorly cemented

predominately Quartz; abundant lithic
fragments; mincr, feldspar mica, chlorits,
argillic’ al:erac on. sacoandary silica; very
liccle pyric

33

Mud Temp..

48° Qut

n

o
[+

rsy

52°F-

©52°F

56°

60°

62°

64°

64°

66°



CHEVRON RESOURCES COMPANY

LITHOLOGIC WELL LOG

S0a’
920"

940"

960 "

98Q"

1000’

1040

1060

10807 .

34

PROSZECT Secca Laike
" SECTION 33
: TOWNSHIP 20N
WELL Mo. 63-33 RANGE 28E
-, EITEOLOGY COMMENTS
Same as.above w/no pyrite . In 65° Qut 70°
- Same as above w/lithic fragments 65° 70°
. up to pea gravel size w/very little
T pyroxenes s

Predcminately mudsténe w/moderate : 65° 72°
lithic fragments, minor poorly cemented

fine sandstone; very .little mica, pyrite

secondary silica S o s

Same as above . 68° 78°
fine to Medium Sandstone - poorly cemented 58° 72°
predominately Quartz; abundant lithic ‘

fragments; minor feldspars, mica secondary

‘silica

Predominately mudstone w/moderate fine to 60% 75°
medium sandstone, lithic fragments, minor

secondary silica, pyrice

Same as zbove 62° 78°
. fine to Medium Sandstone - poorly cemented g£o6° 78°
predominacely Quartz; moderate lithic '
fragments, feldspars, amphiboles, micas; ainor

pyrite chlorite, argillic alteraticn,; mudstone

Same as above - - 68° 78°
Same as above {'68°' 8Q0°
Same as above w/moderates pyrite ' 68°rf“ 82°"
Same 2as above.w/ﬁinot-pyri:a 68° g2°
Same as above w/woderace: pyrite . 68° 857
Same as above w/minor secondary silica 68° 89°
‘Same as above . 68° 9s5°
Same as above 737 85°
Same as above w/abundant pyrita !

Same as. above 75° 91°



CHEVRON RESQOURCES COuPANY 4 PROSPECT Soda. Lake

'~ LITHOLOGIC WELL LOG. SR _ SECTION 33
E ' . TOWNSHI? 208
WELL No. 63-33 . RANGE 28E
DEPTH . . LITEOLOGY o COMMENTS
o ' L _ ' Mud Temp
11c0! . Same as above w/moderate pyrite : In 82° Qut 96°
11207 >~__ Same as above w/moderate secondary : 69° 91°
" .. silica; minor pytite
11407 - " Same as above - - o - ' o 79 91°
1160 : ' Same as above w/minor secondary silica : © 80° 94°
‘ : ' and pyrite : K
11807 ~3' Same as above w/moderate pyrite IR 8Ls 100°
1200° . .. Same as above w/minar pyrite 81° 100°
122Q° ~ Same as above o ‘ o . 70° . 98°
1240t __Same as above4- ) o T 69° 96°
1260' . - Same as above S 74° 96°
1280" - . - Same as above - v 4 79° 98°
1300 g Same as above w/finer sand - 80° - 160°
1320 ~ Same as abové»w/moderate pyrite minar '  - 80° - 102°
polygorskite ' '
1340° " Sade as above mo polyzorskite . | ‘ o790 - 103°
o ' o ) o
1360 - fine to Medium Sandstone poorly cemented . 30° 104
predominately -Quartz; abundant lithic '
fragments, feldspars; moderate amphiboles,
‘mica, pyrite; minor (Chlorite argillic
.alteration, mudstone
1380" Same as above w/very litzle polygorskite 82° 106°
1400" _ fine to Medium Sandstone moderately cemeated 84° 108°
predominately Quartz; abundant lithic fragment,
feldspar; mcderate amphiboles minor chlorita, Rock. is possibly
ica, mudstone, ng pyrite. Highly altered water lain tuff un
and silicified green overzll color have chin sectiscned
1420 Same as above
1440° Same as above - I 88° 112°

35




CHEVRON 7ESOLRC COMPANY : PROSPECT Soda Lakz

LITHOLOGIC WELL LG . : * SECTION 33

L o : : TOWNSHIP 20N
: . ' WELL Yo. 63-33 RANGE 28¢
DEPTH I |  LITHOLOGY | COMMENTS
| ' Mud Temp.
1460 | - Saﬁe'as above w/minor pyrite |  In 87° Qut 114°
1480" ' ..Same as above. V‘, -': .'__. . 86° 115°
1500' .. , .Same as above V/modéfate éyrite argillic. | 87° o lie’
‘ : alteration ' ' '
1520° : - . Same as abové , 'I, A }' . ". 86 ° 117°
-lSéOf - .:: Same as abovg‘w/ve;ﬁ litele éy;ife | | . 9s5° . 117°
,1560} f_’il | _Same.és abqve. o | | |
1580; | 1 -~ Same as above
1600;: . - S#me és.above. | ’ ‘ ) 74° ‘ C114°
1620 | : ::: Same as above = L - | 78 ll;
1640’ j v?; Same as above’w/miﬁor pyrite, sgcéﬁdary
' silica ' ' ‘
660" : flﬁe to Medlum Volcanic sediments (?) tuff, A 74° ) 124°

highly silicified and altared moderate
secondary silica, lithic fragments; minor
mudstone, pyrite tan color overall.

1680" ' Same as ébove’ o . : S 740 ' 123°

1700° : fine to Medium Sandstone predominately
Quartz; abundant lithic fragments, volcanic
. fragments; minor mica, pyrite, argillic
alteration

S 1720 Medlum to coarse- sand pradominately Quar:z, ‘ 100° 122°
abundant lithie zragments, volcanic fragments;

miner pyrite, arg*l c alteration, secoandary
alceration

1740 _ Medium to coarse sand 2redeminately volcanic
fragments; abundant Quartz, lithic fragmen
modarate pyrite, argillic al“e acion secon
silica

<
pe
ncs
S5

C:v

y—
~i
[0,
<

Same as above
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Sample for thin Section

2000 : .  Same as. above

37.

CHEVRON RESOURCES COMPANY .~ . PROSPECT _Soda Lake
LITHOLOGIC WELL LOG - ~~ - . i S . SECTION- __ 33
: S - - - TOWNSHI? 20N
WELL VNo. 6§3-33 - RANGE 23E
DEPTH . _ .. LITHOWOGY - COMMENTS
L . o o _ Mud Temp.
1780" o ‘j'AHighly altered volcanic rocks-abundant
- secondary silica moderate pyrtite
1800' ‘.,;f Volcanic rock crystaline, glassy moderate
o '~ secondaty sxllca, pyrite black color overall -
///’Rhyolltlc : _— o
18”15_/)” ”ﬂ:' nge as above
1840" 'same as above":f"'\- oo mmo80° our 119°
18601 ,  Same as above w/abundant Quartz
1880 .. . fine to Medium volcanic:fragmént=sands
. predominately -~ rhyolitic to tuffaceous
'i‘volcanlc fragments
- Moderate - Secondary silica, eunederal
quartz crystals, gypsum; ainor pyrite,
micas, argillic alteration
1900 " © Same as above w/majority of volcanic . 110° 125°
- © " fragments - vitric basalt (7).
iSZOT ' . : Same as'ébbvé-' 110° ' 125°
194C'.:: "~ ' Same as above w/abundant Qdartz ’, I - 91° 124°
1960 “‘ﬂ‘),._:Saﬁé asfabovev.f
19807 ' L ABlack vitric basalt w/minor Quarc
" pyrite '



