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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 lithologic, 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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- INTRODUCTION

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 locations of these holes,
des1gnated Chevron-Soda Lake 11-33 and 63- 33.

ﬁ
" The: purpose of these 1ntermed1ate depth temperature ho]es was to 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

- 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 ho]es 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 logs are available through Rocky Mountain Well Log

Serv1ce Denver Colorado, ‘ 4
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; Chevron Soda Lake 2000 Foot Temperature Ho]e Logg1ng H1story

‘r;Temperature Ho]e,

Date'

TABLE I

Contractor

Log Type"

Interva]
Logged (Ft) -

: avisi_Soda Lake 11 33 .

R | BRI N .

1-10- 79 '

o 1-18-19

33 1-2-79

' f;fjfal;ig'7§‘"
3 10-79

Aghew &<$wéet:

;3A;ti‘é-x8—79vu"v
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- Survey Co.

4-28-79 RPN

mo e

Agnew & Sweet
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: D.IscussroN

S1te Se1ect1on'

The Chevron Soda Lake ]1 33 and 63-33 1ntermed1ate 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. (Garside and Sch1111ng,
- 1979). The USGS (0Imstead, et al., 1975) and Chevron~ (H111 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 2 c1osed
thermal. high, in the v1c1n1ty of the USCGS well.* . ‘

'Chevron (Hi11, etual 1979) also conducted a varlety of geophys1ca1
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. ‘

Chevron and Ph1111ps 301nt1y dr111ed a deep test in. the SE 1/4 of Sect1on
~ 29, T20N, R28E (Chevron-Phillips Soda Lake 1-29).* This well, drilled to
" a total depth of 4306 feet, bottomed in a coarse grained, a]tered diabase
unit and yielded a stab1]1zed -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- 5
chemical base temperature determ1nat1ons, (Na/K/Ca and S102) ‘on these
fluids yielded estimated. reservoir base temperatures in the range 385-

- 435°F.

" Chevron dr111ed a second deep test (Chevron Soda Lake 44 5) in the NE 1/4
- of Section &, TI19N, R28E.*  This well was drilled to a vertical depth of
- 4883, encountered on]y minor vo1can1cs, and y1e1ded a stabilized bottom
-hole temperature of on]y 244 F

. Chevron dr111ed 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 with a bottom hole
conduct1ve grad1ent of about 4°F/100 feet.

The temperature mode1 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 we11s (H111, et al. 1979)

- The current wells (Soda Lake 11- 33 and 63-33) were dr111ed to evaluate
this temperature modeTl. Surveyed 1ocat1ons for these" dr111 s1tes are
shown 1in F1gure 2 : : : S

- *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 Inst1tute Earth
Sc1ence Laboratory, Salt Lake C1ty, Utah.
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t,DriT]ihg & CompTetion

:Both (Soda Lake 11- 33 and 63- 33) 1ntermed1ate depth temperature gradient

" holes were drilled and completed alike. Detailed drilling and completion
... "reports for these wells are attached as Append1ces A and B, respect1ve1y.
' - Wooden Cellers, 6x6x6 feet were dug prior to moving the drilling rig.
") " The holewas 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 ceménted 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 w1th Amerada Hess type temperature logging
- tools. R L . o

"‘eLithplogiclLogs'

: Append1ces C. and D respect1ve1y, are the 11-33 and 63 33 11tho]og1c
" Togs 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 .
' »exh1b1ted var1ous degrees of a]terat1on throughout S

. Gepphystca1 Logs

. 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 geaphysical logs.* Malfunction
of the Chevron 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. Both
logging system problems (Chevron & Contractor) were due to conductor parting

~ in the logging cable. This is a fairly common problem, accentuated by

1ogging hot Holes (?350°F1 at subfree71ng surface temperatures



| ﬁf;QTemperatufe‘Lpgs

-

: Repeat static temperature prof11e 1ogs (3) were obta1ned over a two- month
. period using Amerada-Hess type equ1pment 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 -
k;".]ogg1?g contractor used for 11 33 a]so ran an open hole temperature
o _prof1 e. - L _ . .

*Copies of these logs are available from Rocky Mountain Well Log
ijrary, Petroleum Information, Denver, Colorado.
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" SUMMARY _

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

297 0°F and 367 1°F were obtained at depths of 2, 000 feet.

10
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- A e Complation Report
£a .o e Maw Well PRO-3Y
o T T -

CFiag__ Beowawe

Property:

- welt o, 5093 Lake 11- 33 e 33 T 200 .n_ 28E MD _ Gav

'umamn 195,44 S, 332, 81‘E of NW Corner Sec 33, Church1]1 Co. Nevada

Elevation_3984.5' G, '- o -‘ _ Damck Floor' VID.F.is' o Y i ' * abave ma
- pats___January 30, 1979'°‘ A

Chevréﬁ Resources Company

R, B, Murray/B. D. Garrett

{For Operations Manager, Producing Dont.}

Drilfed By Geother‘mla'l."Seryices Inc.

. Data Camman;ad Drilling“»: Januar_‘[ 5, 1979 R Date Coﬁbl;md Orilting _‘Jam;'ar.‘/ 11, 1979

. 'Data of Initial Praduction st

,_,i iction: Daily Average, Ist___~_." = Oays  Gravity _ '- - “‘.’AP'-  Pump. -
w oo mMs TR pSI . Flowing

O Wee T Bhe CP____ Pl Galit_

oG M B A"

Total Dépthi'« 2000'~ s o o
Casing: - 298" 7" X 23# K-55 8rnd LT & C CHTD at 395 o
BN [ IR § 1/2" 9# J-55 EUE tubing hung at 1984"

. Logs{  ‘ o Gamma Ray, SP res1stance temperature

Note: A1l meaSufehents from érdund 1eveiA:

13
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p 4

DRILLIﬂG'PRCGRAH.

Well Mo.: 11-32 . Field: Soda Lake Unit
State: Levada ' : : , County: Churchill
o LoCatiOn;j,ﬁH&Aof_NH% oflﬂﬁ%-Sec. 33,VT20H,,R28E, MDB&M .-

. 01 SCUSS]OH o o .' ‘. - . "—'“* ‘W*"f‘“'":‘iw_ ijﬁ;‘ﬂ -
.eaNearby Soda LaLe 36 78 was dr111ed ln March 1978 to a depth of 20C0'.

',Po drlllxng prob]ems Were encounternd and the hale was completnd in 10 days with some- -

t1ne 1ost due to weather and mechanaca] repairs..

4..aThe ent1re sect1on penetrated was sand and sha1e and no 1ost c1rcu1at1on was experlenced

- Program

.Pr1oi<to mov1ng 1n dr1111ng rzg, Chevron u111 1nstal] wooden we]] ce]lar per .

att ached sketch

Move in r1g.._f,fd~d;,fft?.%iﬁine e
'fDr1lI 12¥" hole to 10 +

’Install 10 3/4"'conductor p1pe and pack 10- 3/4" X 12>“ annu1us with c]ay to make

fluid seal."

“oritls- 7/8" hole to 400'»"’

Run 7" cas1ng to 400' equ1pped w1th f1oat shae on bottom and ane 7" x 9-7/8

- centralizer on the bottom two joints. Top cas1nd col]ar to be at proper he1ght )

:gﬂ,to allow 1nsta11at1on of b]owout preventer

: 10

12

N'Install cementing head and us1ng rig pump, cement 7" casxng w1th 75 sacks of neat'
construct1on cement. Note th1s 1s 50% excess1ve . : ‘

wh11e wa1t1ng on cement, 1nsta11 we11 head and- BOPE cons1st1ng of Hydr1] GK and
double ram preventer (blind and p1pe rams). Test to 200 ps1 ,

Dr111 63" hole to 2000‘. Take cutt1ngs samp1e every 20' D1v1de samp]e 1nto o
three parts, bag and 1abe1 A ) T

At -T.0 " run Chevron E- 1ogs. (ReS1stance S.P., Garma, tenperature ) : 5} ->“=”
. Pun l%f tub1nd (30' Jo1nts) to w1th1n 20' of T. D '

LI well cond1c1ons warrant 14", tubing will be hung from surface and we]l conpleted

with tubing-annulus valving. If tubing is not hung, cement 1%" x 7" annulus from )

- 400" - to surface and proceed with steps 13 14 etc. to comp]ete we]l

14
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Arw

P

15.
16,
17,

18.

‘ ,Plv..o to be acproua_l:ely 1' below vr:or..nd level

Pﬂ;ux;‘=' 305 and x:all.hé-:-.c'.. U»l'vad pla:= on top o'F l’w” % 7" aacelus.

Ir's..sl" l’ " gate valve on tcp oE Eubi: rg with bull p7u° acd lo k-i-ng‘chair.z.'

. v o
[P .

Relaase r:.g. B . B ',i -

R_move cellar,A clean and flll pvts cleanup loca..z.on. |

Ru._ tecneratura survey 30 days af:er completicn. T

Fill 131" tub;.no w:Lth neat cemem‘: from 30’ to surgace, remgva va’lve, and
:.nstz'.ll 135" plpa cap to aba.ndon well.

0/5 Q?&Jwﬁ Date //—-/d -—7?

B D Garrett /ﬂ-}(//

18
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D e A )

s3tie.

dan. 5,79

" Jan. 7,'79

“Jan. 8,-79:ff 'fDr111 ahead 6 1/4" to 1560' Pooh to. change b1t trxp line

o S Qq{started to part.
T Jan. 9,79

- Jan. 10, 79

Jan. ¥, 79

| SODA LAKE 11-33

" 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. Drill ahead 9 7/8" to 350°'.
©. -~ Twisted off drill pipe. Pooh. RIH with overshot and
. __'.?:f:!engaged f1sh Pooh w1th b1t and stab. v y
- dan. 6, 79 f,.Drllled ahead 9 7/8" to 402' Cond1t10ned mud for casing
. . . o~ -Ran 20-jts. (398') 7" x 23# K-55-8rnd. » LT &C casing
. with: B&W float shoe and centra]xzers.,'Cemented casing with
“:-160 sx ready mix cement at 395'. Partial to no cement returns
g.lbumped p]ug at 800 PSI Installed Class II-B BOPE.

,----__,_---_-------------_--_------_-;--------_-------_--_--_-_

Cas1ng Deta11

‘“"20 JtS (398 08 ) 7" x 23# K-55 8rnd seamless LT & ¢ cas1ng
- of unknown mfg w1th B&w f1oat shoe cemented at 395°'.

L - D A 0 T S AT D D S D W G . W D D W} D D WD M W S A S G WO D D W A W R TP T T S e - R S S W A

L Drilled out rubber plug at 150' and cleaned ‘out cement to 360'.
" Tested BOPE and cas1ng at 200.PSI. Cleaned out cement 360!
j'mito 395a- Dri]] ahead 1/4" to 1]40'

d7HInsta]1ed new tr1p 11ne Dr111ed ahead 6 1/4" to 2000'
. Conditioned mud‘for logging. R1gged up. G/S 1ogg1ng equ1pment
. and ran gamma res1stance sP..

v f.Ran temp survey 2000' - surface in 100' stat1ons Conditioned.
- ‘mud pooh and layed down drill pipe. Ran 60 jts (1991') 1 1/2"
: x'2.9# eue tubing. Ran 140' 1" line pxpe in 1 1/2" x 7"
: annulus and. f]ushed out with water. :

 Tubing Detail-
60 jts (1990.51') 7 1/2" x 2.9# J-55Eue tubing hung at 1984°

Cemented 1.1/2" tubing at 1984' in annulus thru 1" pipe hung
at 140' with 50 sx ready mix cement with good returns to
surface. Added 10sx cement to return to surface. Removed
BOPE. Cut off tub1ng head. Rigged down and out. Rig
Re]eased . s : -

16



"-42-.'.

“:>4Jan:'12,‘79 © . installed 1 1/2" valve on tubing and bu11'b]ugged;
IPSE - chained and locked 1' below ground. Welded metal plate
- on 7" casing. Filled cellar. T '

.q O ) “.
o
. ,
-. Y
[T i
- Y.

17



“° APPENDIX B
63-33

Drﬂl 1ng .ahd'_ Comb'lyeti' on Report
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RN

j - Completion Aepr
' o Mlew Well PRO-:

Vel o, 63233 (Prog X 20401) — ,'“* A Ve 33 1o 20 s 28E  mp g

1123.35'S, 3866.67'€ From M Cor. Sec. 33.

Locanpn

~“Churchill County, MY.

o ) Elevation

- Data &

| 1416f79

3976.0 G.L. - S Qerrick Float D.f.is : _ L _ .: - - 25ove

- Chevron Resources Company

B. D. Garrett/R B. Murray ‘

(FO' Oporations M.nogn Producing Qent.)

' Dmthy Geotnermal Serv1ces, ;nc;"
Date Cammunc=d D"“'“Q 12 28 78 - -Data éomﬂr'llatad D"rﬂli",Q ' 1%4-78.
h Da:eof!n:nalF&cdu;non """" |
ivPradu‘ctiorAl: Daily Aeer?ge‘,.hts_;.'_;;_.;_mv's. Gravity _ L | .' . \QAP‘ - ;_Pur"np
B O T b TR P! Flowing_
te L S— SRR Bbin  CP.__ . . PSl Gaslih
Gas . Mef.  Bean___ R 64"
Summary- , e o
Tota] depth 2000' IR
Cas1ng ; f:3 17" 10 3/4“ conductor cemented at 17
. ,'*:_.393 7" x 23# casing cemented at 393'
_ o ~1990" 1y EUE J- 55 tubing
. Logs ; E E- Log, Re51stance SP ,"
Note: ATl measurements from gronhd level.
<’

]9 ’ . PO.318 (CD-1T
. ' Printad in U.S.A.



DRILLING POGRRAM - o . S

o Mell Mo.: 63-33 .o Field: Soda lLake Unit
.. State: MNeveda ‘ - - County: Churchill. ‘
i Location: MRk of Si of nEi Sec. 33, T20%, R28E, M0l

7';‘C1scu551on
 Nearby Soda Lake 36- 78 vas dr111ed in aafth 197°'*o-a:denth of 2000".

No dr1111ng prob‘ers were encounuered and the hole via's comp?e;ed 1n 10 da/s W1th -
some’. t1n° 1ost cue to weathar and mechanxcal reoawrs.v_" AT o

‘ ‘The ent1re sect1on penetrated kas sand and snale and no lost cxrculatxon was
“experxenced ' L L C .

7[:Pr09ran ",~-'“"
| 1. °r1or to mov1ng 1n drilling r1g, 1n5aa11 wooden well cellar per atLacked sketch.
:-12; Move 1n rig.’ ‘ e | ' '

-_faLL:Drxll 12¢" hole to 10+,

SR Insta]l 10- 3/4" conducLor p1pe and pack 10 3/4" X 12’9 annu1us thh c]ay to make
Sy flu]d seal. : o : S _

- 5. _Dr111 -7/8" hoTe to. s00'.

B .Pun 7" cas1ng to 400"équ1pped w1th roat shoe on bottom and one 7" 8-7/8.
- centralizer on the bottom two joints. Top cas1ng colnar to be at proner he1ght
to allow 1nsLa]1at1on of b]owout preventer : S . _

7. Instal] cem°nt1ng head and uswng r1g pump ,
fconstructxon cement Note th1s 1s 50 extra

‘ﬁeﬁt57“'casing'with.75'satks’ofvnéaﬂ

-8;*“thle wa1t1ﬂg on cenent, 1nsta11 we11 head and BOPC cons15a1ng of H/dr111 GK
- -and double ram preventer (b]1nd and p1oa raﬂs) Test to 200 p51 »

f.9;d Drill o™ hole to ZGOO’ f Take cutt1rcs sa

5 Dlv1d= samp1e 1nto
'Vthree parts, bag and 1ab°1 :

10. At T D run Chevron E- Logs-. (QeSIS.ance, S P Ganm., lenpewature )

C11. Run l‘" tub1ng (30' Jo1nas) to u1th1n 20" of T. D

2a

- APPROVED . |
" SUBJECT TO THE ATTACHED CONDITIOMS



P

13.

14,
‘ Plug to be approx1mately 1' below ground level.

:R;ccva BO° aqd nell head Ueldgd plat° ‘on top of

T Run temperatnre survey 30 days aft=r comple:ion.

l‘" < 7” anculus.

Instal1 l%" oate valve oa top of tLblno with bull pluo and‘lockiﬁg chain.

‘ Re’ease rig.

Redova cella., clean and flll plts, c_eanup locatlon.f

F111 l‘" tublno w1gh neat cemsat froa 30" fo surface, remove valve, and . -

S .‘}?/

. install 14" plpe cap to abandon Vell N L L N ff
0/5 ﬁpglmﬁ/ Date //—ru —' 2F

. B. D. Garret* i S

ol C’//J% [ Date //- /,»7( o



- Jan.

Dec

Jan

TA,Dec;

e Dec,
- dan.,
'»:!Jan;

} Jah.

dec. 28

. 29

30

.o

.11

f fur111ed ahead 65" to e,
'l.Drllled ahead 6&“ tO 1940"

" SODA LAKE
A

"Spudded in and dr111ed to set 17' 10- 5/8" conductor p1pe Drilled -
-_,ahead 9 7/8“ to 120' . ‘ B o

Dr111ed ahead 9~ 7/8" to 393' A C1rcu1ated to cond1t1on ho1e - PQOH.

‘eRan 20 Jts (392 ) 7" X 23 ]b cas1ng

S e e e . e e s B T s D s G Y S W D D U Y D P o D D T D G "t et B T T > P> U > o -

Cas1ng Deta11

_ 392.30" (20 Jts) 7 i 23# LT & C 8rnS casxng of unk mfg with
fil 00‘ shoe Total 393 20‘ :

| e v v e S S S Ghe S W N R P D W R T GG A e G G -y S e S W WD WS TS W WP G WA M N WD G O B S G O W W R T D W o

: ?4,Cemented casing witﬁ‘lzsisx'neat cement. Bumped plug on shoe at
- 400 psi, with returns to surface Welded on tubxng head, 1rsta1]ed
. Class 28 8.0.P.E. : o

.ffF1nlshed 1nsta111ng BOPE and tested to 400 ps1 RIH dr]Tled out cenent
. plug and shoe ’88' to 393'. Dr111ed ahead GP" to 1000' '

'ei:or111ed ahead 6>" to 2000"5 C1rcu1ated ho]e c]ean Pan E 1ogs

17a'C0nt1nued Togg]ng. Ran M1nera1 Serv1ces Co GR O 16005 Reswstance
 and-SP-393-2000'.. RIH to 2000'. POOH and lay down dr.ll pipe.

',W'Attempt to blow hole dry with air. Well produced water. Pan 14"

.. tubing = h1t bridge at 470'. POCH, Iay down tub1ng RIH and clean

out br1dges every 60~100' to TD

" Run 60 Jts " ‘EVE J-ss tubxng to 0, pick'uprloﬂi(appfdx. 15" above

ground. ).

 Ran 140 of 1" b1pe in 1&" 7% annulus. - Cemented with 50 sx feat
- cement mixed with 6 gal. water/sk " Had initial mud returns, lost
_-returns ‘regained returns. No cement returns tc surface. PRan A" pipe

in annJlus - 1ocated cement at 110. Removed B.Q.P.E., rig doer and out.

F111ed lr X 7' annulus w/cement. We1ded %"'ﬁlateioh‘top of Uax 7"
annulus; filled cellar w/dirt. Llocation graded and cleared up.



au

. Appendix C.

'L{jZSampTe—de$cfiption

| T:“_fofho16g1c:ng‘

23
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'CHEVRON RESOURCES"

EWC:gda

- Memaorandum

l.”San Francisco, cA
March 15, 1979

- PETROGRAPHIC REPORT -
© CHEVRON ''SODA LAKE" #11-33
- SEC. 33, T1IN, R28E, MDB&M
.-~ NEVADA :
" BY: E. W. CHRLSTENSEN

MR. J. M. KEHOE:

. g

. D/S 460" : Most of the chips are a very fine—grained lithology, probably ash, with

‘few to numerous pyrite crystals. A few of .these fragments appear partially
 altered; several contain clay and silt. Also present are silicified sandstone,
sandy tuff(’) and tuffaceous lithlc-feldspathic sandstone.

-_D/S 1000"- There are a few fragments 51milar to 160' but most are zeolitized fine

. and medium-grained angular to sub-round fairly well-sorted lithic-feldspathic
- sandstones. Volecanic grains and feldspars are the most abundant grains and
- many are rimmed by a greenish clay. The degree of zeolitization ranges between
'pore—filling and pore—filling plus extensive grain replacement.‘

J*D/S 1560" Several lithologies are represented in the cuttings.

1. 'altered vesicular/amygdaloidal basalt
7A21”.carbonate-cemented basaltic sandstone
-3, altered pyritic tuff/ash
. b microcrystalline limestone(?) -
- 5. -altered lithic sandstone, clay alteration
© 6. zeolitized lithic—feldspathic sandstone
7. zeolitfzed tuff T PRI
8. ‘lithic-feldspathic(?) sandstone extensively replaced by carbonate

s Presence of hornblende in ‘some of the sandstones suggests that the volcanic rock
B fragments could be andesitic.lA :

V D/S 1960". Altered fine—grained often flow-lineated basaltlc rock fragments are

‘the dominant lithology.  Alteration products include chlorite -and sericite(?),
- . leucoxene and carbonate. Zeolite could not be conclusively identified but might
'_ be present also.. Veins were scarce and largely carbonate with minor chlor1te(7)
D/S 1980". Similar'to 1960'; quartz followed by chlorite in a couple veins.
D/S 2000 : Similar e 1980 . o |

Volcanlc:rocks in the intérﬁal'1960'—2000"are called basaltic mainly on the
plagioclase, sodic labradorite; the mafic minerals are all altered.

24
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CHEVRON RESOURCES COMPANY ~ . . . PROSPECT: Soda Lake

.. STATE: Nevada

LITHOLOGIC WELL 10G :~ = ~~  SECTION: 33

TOWNSHIP: 20 N
RANGE: " 28 E
WELL NO.: 11-33

25

Out

DEPTH . LITHOLOGY | . COMMENTS
420" Fine grained sandstone - highly silicified,
L . ;‘secondary silica, pyrite minor micas, siltstone,
.,faFe alteration L _ : ‘,
'*460"'.f'r1ne grained sandstone - highly silicifled,
.7 Euhedral Qtz. crystals, mica - chlorite rich
' clay stoune (argillic alteration), minor HCL
;;,mreaction . PR 4
480 _Siltstone - Mndstone - mica - chlorite rich -
' - winor pyrite, fine: grained sandstone HCL
i reaction o L .
560" . Flde grained saudstoué - highly silicified, =  Mud Temp 100°F In
secondary silica, pyrite rich, mica rich, : . 1209F Out
S e.mo HCL reaction, Fe reaction i . ‘ :
580" Fine grained sandstone and siltstone moder—l Mud Temp lOQ°F In
- 7 - ately silicified mica & pyrite rich, No HCL = : 1259F OQut
S reaction o . ' f
620" f'a'Fine to medium grained sandstcne highly - . ‘.Hud Temp 116°F In
. silicified, mica rich, abundant Fe altera- - 126°F
‘ _:tion, secondary Qtz., ehlorite alteration . ' .
640" Fine graiued sandstone, highly silicified A ﬂud‘Tenp 125°F In
' . mica & pyrite rich, abundant Fe, chlorite,, L ‘136°F Out
'and argillic alteratiou '
660" JSame as above with minor siltstone ’ o "Mud Temp 1169F In
e o 130°F oOut
680" Same as above with minor Fe chlorite & - Mud Temp 1259F 1In
o argillic alteration ‘ o - 133°F Out
- 700" Same as above and minor’euhederal Qtz. ‘ " Mud Temp 125°F In
. | B 140°F Out
740" Same  as above and minor volcanic rock - ' Mud Temp 130°F In
-fragments 1 . 140°F Out
760" Same as above _ o Mud Temp 1309°F 1Im
. '“ 148°F Out



.&:% .

CHEVRON RESOURCES COMPANY "‘7’ ~° PROSPECT

STATE: Nevada

:* Soda Lake

alteration - minor mudstone, chlorite altera-

tion

26

LITHOLOGIC WELL e - .. " sEctIow:
. . SO el T 0 TOWMSHIP: 20 N
o RANGE: -
; -~ WELL NO.: 11-33
DEPTH « LITHOLOGY COMMENTS
780" Same as above with abundant argillic altera- " Mud Temp 130°F In
. tiom ‘ - . S : : : 150°F Out
“800'_;:;‘Predominately siltstone - mudstone and minor - Mud Temp‘ 130°F 1In
T ' »sandstone as described above : ' 142°F out
820'. ’-4Same as above :Mud Temp  130°F .In.
S T L | | - 160°F Qut
T 840° . Fine_f medium sandatone'Qipoorly silicified 'Mud Temp | "131°F In<'
" .. with mica, pyrite feldspars, Fe alterationm, ' S 150°F Out
- argillic alteration, chlorite, secondary ' '
_ v,silica
8603d o Same as above - minor pyrite mudstone._4: Aﬂgb " Mud Temn ' 130°F In'
S abundant argillic alteration - ' 143°F  Out
880'_'}A Same as above with volcanic rock fragments, ' .Mud'Temp - 135°F In
: ';,minor pyrite, abundant mica _ ‘ 150°F Out
 920"_?4ﬁSame aS'above P -r'Mud‘Temp.d 130+° In
R . IR o : ’ ’ . . 160°F ) Out-
'A{940f ’iSamedasraBovebi'v © Mud Temp 130°F In
- Lo o 160°F Out
960" Same as above - | .- " Mud Temp  130°F Im
o e - © 160°F Out
980" Same as above — abundant pyrite . . Mud Temp ~ 130+° 1Im.
o : L o ' © 162°F oOut
*1000 Same as above ) . RS Mud Temp  130°F 1In
c - ' : 161°F Out
1020 Same as above - mimor pyrite, mudstone ‘Mud Temp 130+° 1In
: ~ abundant - mica, argillic alteration, - : 160°F Out
‘ secondary silica
- 1040 Same as above - abundant pyrite mica argillic = Mud Temp 1303? In |
' - -160°F oOut



"@fﬁ o

=

" ‘3'CHEVRON RESOURCES COMPAVY

¢“g LITHOLOGIC WELL LOG

. STATE:

-~ DEPTH

oo T oL r.
: . .

o iITHOLOGY

2 PROSPECT:

. WELL NO.:

‘3odaiLake'
Nevada

. - . SECTION: . 33
) s TOWNSHIP: 20 N
- RANGE: 28 E

11-33

COMMENTS

”".t166§{<“
f:ilqéé?ifrjf
Jilioof;,;p"
ﬁ:;iléoif'?tj

C 1140t

| 11663"
A.iiabipe.
iffirOOfA'"
1220
1z4o*i
.iéaof?'

1300

1340"

~ Same eemabove'4 mioor;pyrite"

ﬂFiue - medium grained sandstone - poorly '
.- cemented argillic alteration matrix
‘secondary silica, abundaut. micas, feldspars,
‘minor pyrite mudstome, volcanic rock frag-
ments, Fe alteration ,'A‘ : :

- Same as above with very little pyrite

Fine - very fine grained sandstome -
" . poorly cemented, argillic alteration,

Same as above

4) .‘A
Same as above
Same as above . .. . -

77Same as: above with minor pyrite, moderately-
'Tcementes minor argillic alteration ‘ ‘

r

Same as-above with minor pyrite & gypsum |

Same as: above.with very little pyrite &

.gypsum ,"‘

Same as above with minor pyrite, & moderate

_AFe alterationvcementation

Same as above

minor mica, feldspar, secondary silica, A
very little pyrite, Fe alteration, volcanic

rock fragments

: Seme as aboVe With‘small_amount of blue-

green clay (polygorskite)

27

5 nguo Temp
.tMod iempv
. Mud Temp
Mud Temp_

- Mud Temp

|t Temp
iﬁuélremp'
4Mod'Temp
; ﬁudoTeep‘
1ﬁudvfemp
; Hod'Temp

- Mud Temp

Mud.Temp

130°F
. 1649F

130°F

170°F

1009F
o 1n2r

130°F
171°F

100°F

170°F

130°F

180°F
130°F
_-1809F
© 130°F
172°F
' 130°F
' 176°F

95°F
1249F
90°F
132°F

'959F

- 1269F

109°F
1289F

In‘
Out

In
Qut

In .
Out
In
QOut
Inl
Out

In
Qut

In-
Out
In
Cut
In
Ont«
In
Qut
In
Qut

In
Out

In~
Cut



£y CHEVRON RESOURCES COMPANY -

PROSPECT:

Soda Lake

_ i S STATE: . Nevada
LITHOLOGIC WELL LOoG -~ =~ =~ =~ SECTION: _
) : ' - - TOWNSHIP: 20 N
 RANGE: 28 E
WELL NO.: 11-33
"' . pEPTH ~ LITHOLOGY COMMENTS
'+ 1380° Same as above :; " Mud Temp NA ’
o 1400{ k Same as above without polygorskite, little . Mud Temp 1152F In
e PYrite . | S . 140°F  out
1440° ‘Same as. above with abundant pyrite, Fe Mud Temp 1242? In
o alteration ‘“'u' T fa_ . - - ‘ 150°F  OQut
1480' Same as above with minor pyrite & Fe  Mud Temp . 130°F 1Im
: ; alteration ' . o B 155°F Out
-1520' Same_as aboveﬁ o ; Mud Temp 130°F 1In
T R - . 71599F  oOut
*1560" Same as above with minor pyrite, gypsum . Mud Temp 130°F In
— - ' ‘moderate volcanic rock fragments, little - - 162°F  oOut
o ‘ o secondary silica
1660° -Same as-abover
1680'  Same as above with moderate secondary
. ' ) silica v ‘ o
| 1700° Same as above with minor mudstone, very )
: ¥ little pyrite & Fe alteration
1720' Same as above
1740°" Same as’ above with minor Fe alteration,
o ' - vexry little mudstone
" 1760" Same as above Mud Temp 142°F Im
' C T : 1679F . Out
1780°* Same as above with minor pyrite - Mud Temp 140°F 1In
' - 164°F Out
. N SO .
1800 Same as above with very little gypsum, Mud Temp 140°F 1In
’ mica, pyrite, mudstone 1649F  OQut
1820" Same as above with minor Fe alteration Mud Temp 150°F 1Im
' : — : 170°F. Out
A\

28
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CHEVRON RE SOURCES COMPAN‘).
.- STATE: Nevada -
LITHOLOGIC WELL LOG SECTION: 33
’ TO_WNSHIP:- : 20 N
_ " RANGE: 28 E
I WELL NO.: 11-33
DEPTH . LITHOLOGY COMMENTS
- 1840° Same as above with»ﬁodofate claystone ~Mud Temp 150°F " Im
: ‘ ‘ ‘ > 172°F  out
'.;;M"_i-18601_“.;.Sameaaa above xiMud Temp 150°F . Im
: o ’ 1729F Qut
©1880'  Same as aone'with moderate ciayéfone, ‘Mud Temp 153°F In .
minor pyrite, reaction to HCL, Fe : 175°F Out
' alteration, argillic alteration
1900 - Fine = very fine‘sandstone predominantly . . Mud Temp 150°F  In
Qtz., feldspars, lithic rock fragments, : 176°F Qut
voleanic rock fragmeauts & secondary
* silica - minor pyrite, mica, gypsum, Fe
alteration, argillic alteratiom.:
‘Mudstone = 30Z of sample
1920°' Same as above with 20Z mudstoue Mud Temp 153°F In
o R S 178°F  Qut
1940 ,"Sama<as:above with 202 mudstoune ﬁudeemp 152°F  In |
o R S | - "177°F  Out
%1960 .  75% volcanic fragments - with amphi- Mud Temp 153°F In
boles, fock is altered & possibly : 180°F Qut’
metamorphosed, amphiboles orientated R .
in foliation type pattern, 25% fine
sandstone & mudstone with secondary
-Quartz & chalcedony, pyrite, Fe altera-
tion, mica, gypsum, argillic alteration
*1980 'Same ‘as above ' Mud Temp ' 1539F In
| | : - 1809F  Out -
© %2000 857 volcanics, 15% sandstone as above

PROSPECT:

Soda Lakef

* Indicates _samples which will have
petrologic identification completed )

29
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:Samplefpescription_‘ '

- oo

- Lithologiq Log
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"< Memorandum-

’%..{jiﬁfiv - lfSan“ﬁrancisco3'CA .
: - oMarcho15, 1979

5 ."_PELROGRAPHIC REPORT
' CHEVRON "SODA LAKE" #63-33
. 'SEC. 33, T20N, R28E, MDB&M.
-7 " NEVADA - - -
©:-BY: E. W. CHRISTENSEN

“ MR.'M. J. KEHOE:
v_CHE'IRON RESOURCES

' D/S 440"‘ Lithologies Dresent include C“;ei o

{;lﬁlr,agranitic rock grains—pebbles
2. welded tuf£(2)"

3.7 very fine to coarse, poorly sorted felqspathic sandston with rare

=granite and schist grains. Grains. have clay coating but the -sand is‘-
porous. - :

'%;4,; coarse. siltstone, composition similar to f3

-"AD/SA.

/S

/S 1

/s

b/ S

D/S,,,

S. microcrystalline limestone e
6. “tuffaceous(’) siltstone and silty clay(7)
‘7, .ande51te-basalt &‘ o

1000' Predominantly partially altered ash(’), with some_anaesite(7), volcanicl‘w
sandstone, granite and petrified wood fraoments.. ' : : : :

1400" Hainly lithic to- lithic—feldspathic sandstones containino NUWercys: -
basalt—andesite grains.' A few fragments are cemented’ by cnlorite most are

" zeolitic. - Zeolite réplacement is extensive in some fragments. Chlorite
,:'-follownd zeolite filling pores in some of the chlps. The zeolite is probably
- 1aumontite, possibly neulandite.f. A :

;1460"' In additlon to zeolitie volcanic sandstones there are carbonate rock

‘fragments with: ostracod shells.' A few zeolitic sandstores contain late staoe

'carbonate. :

'LéOO“" Volcanit—sandstonesvsimilar‘to‘1400' but zeolitiaation;is more extensive.

166Q°': Zeolitized volcanlc sandstones, ostracodal limestones and asH with
ostracod shells: are ‘the principal lithologies. ‘Altered -tuff-ash is rare; the
alteration may be to zeolite."" : ' S '

1700': Volcanie sandStones,in’this samtietdo not -appear to be as severely"
-zeolitized as previous samplés; a faw are carbonate—-cemented. Vesicular basalt
fragments. are rare, plagioclase crystals ‘are fairly fresn bdt mafic nirerals are
altered. 4 : : :

1780" Basalt is the most ebundant lit“ology wlth ash(7) and shale-cl ystone(7}
next in abundance. ‘Plagioclase looks zeolitic in‘scme fragments Iron-oxdide and

quartz occur in some | severly altered basa’t Frc.crments

100 Years Helpmg to Create’ the Future
3'I



oMz, M. J, Rehoe T . T=2- ' C March 15, 1979

B D/s loO“" Several lithologies are pfesent: ' s L 7 -

' 1., gran*te grains—pebbles

2.  altered andeslte

3.7 altered basalt :
4. altered ash with carbonate replacement
5.]‘volcanic sandstone with pores partially filled witn zeollte
6. zeolitized volcanic sandstore . . :

D/s 1880': Malnly partially altered basalt fragments, scme contalnlng carbonate
and chlorite in veins and spots. Several fragments appear zeolitic. Shale- -
claystone fragments are rare. A single silicified volcanic(?)fragment was

<‘seen.jv' S ' o :
© D/S 1940': Mainly volcanic fragments, partially altered. Many of these may be
' andesitic in com9051tion based mainly on- texture and presence of hypersthene,
the oroundmass of’ these fragments is more glassy.

D/S-2000': Ande51te fragments; feldspar, hypersthene and opaque cfystals are scattered
in a glassy groundmass stained to varylng degrees by iron-oxide. Fractures
- containing opaline 'silica(?):and quartz dre present but rare. :

EWC:gda o S ';Ai{..
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.CHPVRON’RESOURCES toqvANy e ., PROSPECT __Soda Lake

LITHOLOGIo WELL LOC LTl secTi 33
ST oo Tt TOWNSHIP 20N
{0 . NELL No. | 63-33  RANGE : ___ 28

‘,f LITHOLOGY SO comivts

if;aZC';,”’?lﬁfTﬂpflne to-Medlum Sand - Predomlnately G
sl e Quartz, Minor Ilithic fragments, Feldspar, o B

ifmlca very llttle pyrlte - LT e T - DR

T i : L '.-cf?. .o -Mud Temp.. '

}‘flne ‘to Medlum Sandstone - Predom Quartz, ~In  48° " Out 350°F
!QAbundant Pyrite, mica, lithic- fraoments, C BERE L
‘Secondary silica, minor chlorite & arg1111c .

'%f”alteratlon poorly cemented S

"”f460'32“; f““f:fflne to Nedium sand - Predom. Quartz D : 485f:4 : . 52°F
. ;ﬁ'%lﬂg"Tg - Moderate feldspar, lithic fragments minor . . oo
,”w,?vi;j,[‘ygmlca & argllllc alteratlon o . S

‘;'ZSO'of“;T_;'?}iiSameaas above w/mlnor-pyrlte ?hfigig B

. SOOfvfr:f{jinagSame as. above w/poorly cemented sandstone - ngéﬁjt:

;_5”and very little pyrite

;»520f"xfit f,ﬂﬁ]Same as‘above w/mlnor chlorlte B 58° -

1

.7 540! ¥f: e i Same4aetabove w/out_pyrite‘, : 59° .

..560%. . 1:'ffisame as;aoove:w/ninor'mndatoﬁé‘f* ’,fr6bf+li>

: “l,SSbf -‘f~»‘:ii éamé;e’”5§§vé,i} ' 5@?':

-

600f; ;fuff,75‘555g'agféboééfb/sagonaaéygsiiiqa*Tff”
. ,620",31-7‘:ffisamelas_above:"lj
V6LO'fAV -‘ ';:»Same as aooVE{y/Qery little;secondary ‘

o 3111ca g

- 66G' . 'vSame as’ above w/mlnor secondary 3111ca
: T and argllllc alteratlon e

700' ' o - same ‘as abOve :’-: T“» o . . v \ . . o l» . .- 60° L ‘ 70°
720f{\1;d d“’"flne to edlum Sandstone ~ poorly cemented S GOdbf ’d_-o:t68°r‘
L I predomwnately Quartz, abundant lithic o o

fragments miner,’ teldepar mica, chlorite,

argllllc alteratlon secondary stllca, very
llttle pyrlte ' : : '
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CHEVRON RESOURCES COMPANY - :. - . PROSPECT _ Soda Lake

LITHOLOGIC WELL LOG . = . SR - SECTION 33
a T g L e S TOWNSHIP . 20N
WELL Mo. _ 63-33 RANGE _28E
 DEPTH L bITHOLOGY - COMMENTS
'_7407_‘f_ nf‘ Same as above w/no pyrlte . ,". o -_‘In 65° Out 70°
760'7_ S _5same as above w/llthic fragments I 65° | - 70°.
: - up to pea gravel size w/very llttle '
pyroxenes : .
...780" . ‘f. APredominately mudstone w/modetate . - 85° :‘ 72¢°

-"lithic fragments, minor poorly cemented
~ fine sandstone; very. llttle mlca, ‘yrlte
'secondary 51lica

800' "_Aj Same*as above ; {‘ A o L 68° | 78°

- 820" . S flne to Medlum Sandstone - poorly cemented » - 58° : o720
C ' -predominately Quartz; abundant lithic ‘ ‘
- fragments; mlnor feldspars, mica secondary
silica : :

840" . Predominately mudstone w/moderate fine to ' 60° 75°
: ;__ medium sandstone, lithic: fragments, minor
T secondary 5111ca, pyrite

geo' f'i.,Same;as above - S 62° 78°

880" - '?,:Vfine;to'Medinm Sandstone - poorly cemented . 66° } - 78°
' predominately Quartz; moderate lithic
fragments, feldspars, amphiboles, micas; minor

. pyrite chlorite, argillic alteration, mudstone
‘ 'éOO'Ai‘ _ ; ;ééoe aéxaboye‘oz_;?”' . : .' : 'i' , v 68° 78°
| 920?‘: | _;  Same as above - | - ' 68° 80°
940" - _”a\Sameﬁas above_w/modefate;pyritel= : : : 68° §2°
960}'z._ ‘n:_JSame-as above~w/minor pyrite .A o 68° 82?
980'.., - Same as above.w/moderate pyrite . 68° | 857
* 1000" - ' Same as above w)minor eecondanyAsilica ‘  68° 895
1020' - | 'Same asvanove'. - T 4 V ' ' 68° : 95°
1040'  Same as above - - 750 85°
1060" | " Same as above w/abundant pyrice 
1080’ o Same ae'above”"' _ | o ;A _ | "75° , . 91°

4




CHEVRON RESOURCES COMPANY S . PROSPECT _ Soda Lake .

 LITHOLOGIC WELL LOG - = . | SECTION 33
- ‘ 3 : TOWNSHIP 20N
CWELL No. 63-33 | RANGE  __ J8E

‘DEPTH .7 s . LITHOLOGY .. COMMENTS ©
o L ' o ' ‘ - Mud Temp .
1100" ~ Same as above w/moderate pyrite 4 : In. 82°  OQut 96°

‘ 11207 " . ; ' ;‘Same aé»ébbve w/moaérate secondary o _ 1,69? . 9re
o silica; minor pyrite - o : .

11407 'ki“;;. _same';§f;$ove‘ B L 790 | 9i°j'
11160? : N i;u ;SaQe'aé';Eoﬁe*Qfmiﬁb: sécohdaty siliéa"' - f 8()7A° S '94°f
: B gl_and'pyrite S
-lléd'& 'k‘ ?':Sgﬁé‘as é§9ve Q/mo&ér;te pyrlt; N f o - 81°4A;. . lOQf{
'l2003 ‘.'.f is '8§§é:a$:é§oQé~w/m1nor pyrite - 1 E | :-7 81°: '”lbd;f”.
; 1§ 12§§{ . - sagei§§'$$§ge E “"_Afff'~ o g0 » '98;-”'
Coamor Seame as above . o gge T

1260 - sameasabove oo gge

el VR A
WA ; .

1280' . ‘Same as above T IS - SO Y.L
: 1300}?"‘ ' . Same as ;bove-h/finer sand’ '-';_ :-iif - 80° 11- $- ;00?»‘
1320' "i_n.V1i”SaméﬂaS:;bove,w/moderéﬁé pyrite‘ﬁinbr. - _‘  g0 - 102°
R polygofSkiCe o : ' ' ' :
1340°  ‘ ',Same as above no polygorsklte oo 79° - . . 103°
1360?': ; _:flne o Medlum Sandstone poorly cemented go°® 104°
T ' predominately Quartz; abundant lithic

fraoments,'feldspars moderate amphiboles,

.. mieca, pyrite; minor Chlorlte argllllc
. -alteraC1on mudstone

1380" = o Same as above w/very litcle polygorsklte. .i 4 82?' - 106°

* 1400 . flne to hedlum Sandstone moderately cemented 84° ... 108° .

' : predominately Quartz; abundant lithic fragment, ' '
»feldspar moderate amphiboles minor chlorite, ‘Rock is possibly a
mica, mudstone, no pyrite. Highly altered -  water lain 'tuff unit
and silicified green overall color © -~ have thin sectioned

1420 - . Same as above

[

1440}_v ‘ Same as above *;f_f o | . ,: - 88° . oo 1120

35




CHEVRON RESOQURCES COMPANY ) o o PROSPECT

Same as above

36

Soda Laka:

LITHOLOGIC WELL LOG . = ’ * SECTION
L ' SR "TOWNSHIP 20N
WELL.No. __ 63-33 RANGE 28E
- DEPTH - LITHOLOGY . - COMMENTS
S PR ' 0 Mud Temp.
1460 ~ Same. as above w/minor pyrite  o - In 87° Out 114°-
14807 Same as above 86° 115°
1500" Same as ab0ve w/moderate pyrite. argllllc ; . 87° 116°
1520". “\ne 5h above _.l86° 1170
1540° . above w/very little pyrite - 95° 117°
1560 ,same as abbveisaf
'1580' Same as above
1600' Sameas above 740 1140
1620 Sanefas above 76 11
1640 o ,Samefas above w/minor pyrite, secondary
o -silica'] .
- 1660 flne to Medlum Volcanlc sediments’ (7) tuLf 74° 124°
hlghly silicified and altered moderate } s
~ .secondary silica, lithic fragments; minor )
. mudstone, . pyrite tan color overall
: 1680'_: K 'Samefas aBQVe - 74° 123°
1700° fine to Mediuam Sandstone predominately
: Quartz; abundant llthlc fragments, volecanic
‘fragments; minor mica, pyrite, argillic
alceratlon B ' '
1720° Medlum to coarse- sand predomlnately Quartz; 100° 122°
abundant’ lithic fragmerts, volcanic fragments;
minor pyrite, argillic alteraC1on, secondary
alteratlon ‘
1740°' Medium to coarse sand predomlnately VOlC&PlC
" fragments; abundant Quartz, lithic fragments;
moderate pyrlte, argllllc alteratlon secovdary
5111ca :
176Q"



' CHEVRON ‘RESOURCES COMPANY . . .. .. -PROSPECT _Soda Lake

LITHOLOGIC WELL LOG . ~ - = . .~ ~ . " . . . | 'SECTION

DEPTH.

% 1780"

1800"

- 1820°

18407

©.1860"

©k 18807

1900"

* 1940'
1960"

2980

2000

““-'Sample~fcr'thin'8é¢tion ‘

Same as above_

. TOWNSHIPZ

" WELL No. | 63-33 - RANGE

... LITHOLOGY -+ - COMMENTS

Hiéhlj alteréd.volcaﬁic rocks abundant

ggSecondary"silica moderaca pyrite
ZTVolcanlc rock crystallne, glassy moderate

; f.fsecondary 5111ca, pyrlte black color overall.—
SEEE Rhyolltlc ‘ :

~.Same as above - 1 . . 1 :80°

Saﬁe‘as?above—w/aBundantJQuartz

‘- fine“to Medium volcanic fragment sands
- predominately - rhyolltlc to tuffaceous
~ volcanic fragments -

;jModerate ~ Secondary 31lica, euhederal

o quartz crystals, gypsum; minor- pyrlte,

l;”mlcas, argllllc alteratlon o

‘}Same as above w/ma;orlty of volcanlc ' 110°
,fragments - vitric basalt (€] '

Same as aboye‘.iﬁ-tlf"nfygﬂ. ': j;';ff:'- i:> - 110°

-

-Same-asVabove .

Black v1tr1c basalt w/mlnor Quartz,

'¢Apyrite

- SameQas above.” o

37

Same,asxabdve ﬁ/aﬁundaqﬁidda;tz '44};1'-:A,'“.'_‘91u

Qut 119°

125°

126°

1247
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Static Temperature Logs



TEMPERATURE~DEPTH LOG

/33
CTS J0OB NO. 12-78 HOLE NO. #38-78 RUN DATE 1/10/79
. 50DA LAKE HOLE #38-78. _ OPEN HOLE RUN
. DEPTH TEMPERATURE
(Feet) (Deg. F.)

100. 0 176. 18
200. 0 212. 95
300.0 233. 56
400. 0 255. 35
500. 0 253. 62
: 600. 0 253. 02
. 700. 0 252. 75
: 800. 0 255. 34
200. 0 262. 20
1000. 0 260, 36

1100.0 7" ~ 261. 14 -
1200. 0 261. 47
1300. 0 271. 95
1400. 0 275. 16
1500. 0 281. 80
1600. 0 285. 07
1700.0 290. 06
1800. 0 288. 90
1900. 0 297. 83
2000. O 319. 25

GeoThermal Services, Inc. San Diego, California



VEET)

DEPTH

|EMPERATURE (YF)

175 200 225 258 275 : 300 325 35¢
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1 ® ]
1600 o
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| GEOTHERMAL SERVICES, INC. o BHT=313. 25,
SAN DIEGO. CALIFORNIA ‘ DEG F
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LIEVRG ,
' . ' - S’/ »’//]/
N
- uNITED sTATES DEG 2798 | g-#V T -
DEPARTMENT OF THE INTERIOR N% /
GEOLOGICAL SURVEY o /M/
Area Geothermal Supervisor's Office ukﬁ/ﬁ%pfnﬁj “
Conservation Division, MS 92 /;J{/fiffg .w;7/’
345 Middlefield Road s .33

Menlo Park, CA 94025

Chevron USA, Inc. . f}/” o
Attention: Mr. B.D. Garrett :
P.0. Box 3722
San Francisco, CA 94119
Gentlemen:

Chevrdn USA, Inc.'s Supplemental Unit Plan of Operation, Soda Lake Unit,
Churchill County, Nevada, to construct locations, sumps and access
roads, and drill up to four geothermal resources exploratory wells in the
‘Soda Lake Unit area, is hereby approved subject to the following special -
conditions in accordance with USGS Environmental Analysis #119-9.

Special Conditions of Approﬁal

1.
" sumps must -be approved by the Superv1sor.

2. To protect waterfowl during the migration season (October-—
November and January-February) mitigating measures may be
required by the Supervisor.

Existing roads will be used whenever possible. Operations will
be conducted so that potent1a1 damage to the California Trail
w1ll be mlnlmlzed

The Area of Operations (30 CFR 270.2(o)) as shown on the attached map is
incorporated herein by reference. Within thirty days of completion of
drilling operations, a complete log and history of the well must be sub-
mitted to the Supervisor in. accordance with 30 CFR 270.73.

Sincerely,

Area Geothermal Supervisor

I of II

The size, design, construction, configuration and placement of .




N . e, LAl A
@é’ . i) e P
& ; ;

-, peferred to the pistrict Manager, pureau of Land Management, Carson
© City., Nevada, this date.

1’ concur ‘and approve-

7

2R TE . ZV/ e

Date approved and offective Tiscrict Maniger
: » Bureau of Land Management
Ccarson City, Nevada

Attachment

cc: DiStrict'Manager, Bureau of Land Management, Carsoh City, NV
Area Geothermal supervisor ‘ - T ,

.
)
3

11 of II
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DA s aa e L LA LIVA D corm npproved.
. a5 x um.,nt NRurenn \ oo A2-Ri42a.
(Othsre fasty ma on 3- - /\/ ;
£D STATES revarsedggh S 73T o Hr!
Xz./d/// oV orqdrwszﬂén S’ 43 -

D \PTM l\'lT OF rHF 1\‘TER‘OR , : . DULEASS LEYIONATION AND q:ﬂ"‘?ﬁ—;‘p

S e
[Nty W

GEOLOGI\.AL bURVEY .
OT%“\ -(ars Qn,Lrnlﬂ C
1 INDIAN, ALLOTTEZ UN T =N
ADSLICATION FOR PERMIT TO DRILL, DEEPEN, OR PLUG BACK SRR
“-:—_—...——F:h —— T T e e e e m—————
oriiLl (4 DEEPEN [ PLUG BAZK ] THUUNTT AGRTENNT NANE
L Tvi eE Wi ' Caotherma? Test Heiz Soda lake
. TAS — RiNCLy fUeTirL. -
mlu {JI __ 'l‘\’_'L.U _X_Au‘vus:u. 7_‘:_\\‘& ' LJ ;;;Hnr D_ B raudt vk Liasw “‘”‘ _..‘ .
BTN o o Truckeé- Cardon Irmq o
CHEYOOM U S A INC D WRLL N0, ,
ZTTX00UuESS vy ULRRATOR . ' ' : B 63-33 R
- 10, Fito A:tb FOOL, OR WILDCAT
_P.Q..Box.2722, Sav Francisca, CA Q4119 o o Cx
A TReaT N OF WHEL (“_-\purl lucatlon claarly mul {a uccordnnce wrtKnny State quuktcnen!.! *) K . .. -
A surdaee . . . . PR
~ : ’ . ' ’ 11, B5C, To i, M., OR BLK,
3W% of NE3s Sec. 33 ~ AND BUAvaY O AW
At progused prod. zoue : PR S
R e - : Sec. 33, T20M _R?28F
13 DISCanee IX MILEYS AND DIRECTIUN FXOM NEAWEST TOWYN OR I'OST O7¥ICz* 12, COGNTTY ON PABISH 13. arat>
9 mi. MW of Fallon, Nevada A Churchill . Nevada
13 LISTANCE FROM PRODUSED® 18. NO. Oy ACREN IXN LSASN 17. NO, OF ACKZS.A381QNKD s
[.CCATIUN TO NEAREST : * - : TO THII WxLL '
FROPERTY Olt LEANE LINE, ¥T, . U . i -
{alsn to nsarest drig. unlt llnu !f nay) - 2752 . ) . P BN
NN FRUM TROLOSHD LOCATION® 10 CRUFOSED DEBTR 20. ROTARY OR CABLE TOOLY - :
i Bx})\ \n\\L:', srg':\ £, DRILLING, COMPL n‘zu,SOOO' to Nw ;tO . . > 3 "; . B - L3 B T
0a AFPLIYD FOX, ON THIS LEASS, FT. Chevyran £1-20 000" : Rotary S 3 - LY

S FLEvATions (Show whether DF, R1. GR, etz.) 22. APPAOX.DATS WORX WILL BTalT®

398C*' Ground from topo. sheet - - : S ;1?~1§73“

22 . PROPOSED CASING AND CEMENTING PROGRAM .
NIy Oy C.\:ﬂ-‘lq ] WEIRT 'EK FO’OT 3&TTING DNP‘?H . QUANTITT OF COMRNT . _,

See attached’'Crilling Progrdm. ' . : o
Construct road prepare drilling pad and set conductor p1pe etc ‘as per attacred
‘Orilling Program and Proposed Supp]ementa] Plan of Operation. We hereby request
approval to proceed with this work. It is estimated that work w111 start by
Decembar 1, 1978 and will be completed within 30 days T
* 1400' to E. section line, 1400' to M, section line .

{% ATLVE SPACT DESCR{AY PROPOSED PROGRAM: I{ Dropoanl is to deepen or plug back, gly= data on present productive zone. and pmpo»d s prodactire

zana.  I¢ proposal {5 to delll or deepen dicectionally, glve pertineot data on subiurface locations nnd measured u:xd irue vert!cal "ept'“. Glve blowout

r--wnt»r progears, it any.,

-

%_.\...,,[/ Q-’ ZM,&/L—— nne 1E's Attorney In Facf o oATR /z/ Z’?

'M?ri.—.: :E:c}jﬂ/rd-ml or State omc- tise)
' 0Q71 B

LEEMIT NO,

APPROYAL DATR

‘Acting

TITLR X

AFIROYRO #Y - exviso: paTA _ 12:2/.75
CONGITIONA UP APFRAYAL, : . =

APPROVED = - .
no.,scr YO THE A1 1ACHED CONZITIONS

LERY
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Chevron USA, Inc. #€3-33

Soda Leke Unit

Cnurcnill Co., Mevada

To accempany Application to Drill {Form 9-331-C)

.Estimated depth to important markers

. The base of Pleistocene Lake lLahontan sediments is expected between 500' -

and 700" drilling depth with the underlying stratigraphy be1ng 1nterbedded o

Tertiary pyroclastics. and .lTacustrine sands and silts.

__Est1mated depth to_top of water.

15 to 20 feet

Estimated depth to gﬁotherma] resources

' Unknown R

APPROVED
© SUBJECT TO THE ATTACHED CONDITHTNS



ORILLING P”OCPPH-

1211 Mo.: €3-33 Field: Soda Lake Unit
State: MNevada County: Churchill

Location: Mek of Sl of Mg, Sec. 33, T20H, PZSE, HWB/H

Discussion

.Nearb/ Soda Lake 36- 78 was drilled in Parcn 1978 to 2 oeptn cf 20C0°.

No drilling problems were encountered arc the hole was completec 1n 10 days w1th '
scme - time. lost due to- neather and mechantcal repairs. :

" The- ent1re sect1on penetrated was sand and snale anc-no lost c1rcu1at1on was -

Qexper1enced
_Program ’
1} Pr1or to mov1ng in dr1111ng r1g, 1nsta1] wooden we]] ce]]ar per attached sketch
2. Move in r1g | |
3. Drxll 123" ho1e to 10 +. o
4.‘~Insta11 10- 3/4" conductor p1pe and pa ck'10—3/4”,x;lZ%“'annU]us’with clay to make
: f1u1d seal. c . :
- 5. Drill 9-7/8" hole to 400" _
6. Run 7" casing to 200" equ1pped with float shoe on bottom and one 7" x 9~ 7/8:
centralizer cn the bottom two joints. Top casing collar to be at proper he1ght
to a11ow 1nsta11at1on of b]owout preventer
7. ,Insta11 cemant1ng head and, us1ng r1g punp, “cement 7” cas1ng w1tn 75 sacks of neat -
, constructlon cement. MNote this. is 50% extra. o :
8. th]e wa1t1ng on cenent 1nsta11 vell head and BOPE cons1st1ng of Hydr11] GK
©and double ram preventer (blind and pipe rams). Test to 200 psi. |
9. Drill 8%" hole to 20600'. Take cuttings samp1e every 20".. Divide sample into :
_ three parts, bag and label. L : - ; S
10. At T.D.-run Chevron E-lLogs. V(Resistance, S.P., Gamma, 7, Temperature.)
v .

Run 14" tubing (30" joints) to within 20* of T.D.

. APPROVED ™,
SUBJECT TO THE ATTACHED CONDITIGMS



13.

14,

16,
7.

18.

Remove BOP and nell head. Welded 4 plate on top of 11“ x 7" annulus.

Install 11" gate valve oun top'of tubing with bull plug and locking chain.
Plug to be approximately 1' below ground level.

Release rlg.

Remoyel;é};a:;nglgag and f£ill pits, cleanup_lqcatiqﬁ.f

Run:tém?erafdfé”Sdrvey 30idays.a£ter coﬁbiétidﬁ;

Fill 14" tubing with neat cemeht from 30° torsurfécé,~féﬁ6vé'VéiVé,'ahdi“ .
. install 1" pipe cap to abandon well.

ors 7577 &Mﬁ Date  // ST

" B. D. Garrett

1 =TE

QUEET] ¢ g

TO The 4, +ACHED Conmis:

fay

~a
Ay
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Completion Beport
tlew Wall P(BU-B!B

,///." 7 ’
' ‘ d ,’l/ > £
N Scda Lake : toparty: e T
2id SR% — Property . <_,,:;;/- YU
Well o, 6333 (Proj x 20401) S 33 T._20N @ __28F
Location__1123.35'S, 3866.67'E From NH.Cor. Sec. 33.
: Churchill County, NV ’
Elevation 3976.0 G.L. Derrick Fleof D.F.is : : * abova mat,
Date 1-16-79

Chevron Resources Company

it

" B. D. Garrett/R. B. Murray

(For Operations Manager, Producing Dapt.)

Orilled By Geothermal Services, Inc.

12-28-78

Date Commenced Drilling Date Completed Drilling 1-4-78
Date of Initial Production i
Production: Daily Ave}aga, st Days . Gravity : APl - Pump
' oil ‘ ___Bbs TR _°_ PSI" Flowing
Water : Bbis. C.p. . PS!  GasLift
Gas __Mcf.  Bean 164"
Summary .
Total depth: 2000
Casing . : 17' 10-3/4" conductor cemented at 17'
: 393" 7" x 23# casing cemented at 393"

~#1990' 1%" SUE J-55 tubing

Logs : E—Log, Rgsistance,‘SP

Note: A1l measurements from ground level.

PRO-318 (CD-1072)
Printed in US.A, :



Dec.

Dec.
Jan.’
Jan.

Jan.

Jan.

Jan.

30

31

11

" SODA LAKE
63-33

Spudded in and drilled to set 17 10-5/8" conductor p1pe . Drilled

,ahead 9-7/8" to 120'.

Drilled ahead 9-7/8" to 393'.‘ Circulated to condition hole. POOH.
Ran 20 jts (392') 7" x 23 1b casing.

Casing Detail
392.30' (20 jts) 7" x 23# LT & C 8rnS casing of unk. mfg. with

~ 1.00" shoe. Tota] 393. 20'.

T . o S - o - - " A e . . P e A (a B A T b T S e S b SR R S G S0 S G G4 G N S e T S R A e W W . - -

Cemented casing with 125 sx neat cement. Bumped plug on shoe at o
400 psi, with returns to surface. Ne]ded on tubing head, installed

.Class 2B B.0.P.E.

Finished installing BOPE and tested to 400 psi RIH, drilled out cement
plug and shoe 388' to 393'. Drilled ahead 6%" to 1000' '

Drilled ahead 6%" to 1780'.

Drilled-ahead 6%" to-1940'. | _ o

Drilled ahead 6%" to 2000'. Circulated hole clean. Ran E-logs.
Continued 1oggfng. Ran Mineral Services Co. GR 0-1000; Resistance

and SP 393-2000'. RIH to 2000'. POOH and lay down drill pipe.
Attempt to blow hole dry with air. Well produced water. Ran 1%"

.. tubing -~ hit bridge at 470'. POOH, lay down tubing. RIH and clean

out bridges every 60-100' to TD.

Run 60 jts 1%" EVE J-55 tubwng to TD, p1ck up 10* (approx. 15' above
ground.). .

Ran 140’ of 1" pipe in 1%" x 7" nnu]us. Cemented with 50 sx neat
cement mixed with 6 gal water/sk. Had initial mud returns, lost
returns, regained returns. No cement returns to surface. Ran 1" pipe
in annulus - located cement at 110'. Removed B.0.P.E., rig doen and out.

Filled. 1% x 7" annu]us'w/cement. Welded %" plate on top of 1% x 7"
annulus, filled cellar w/dirt. Location graded and cleaned up.
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Memorandum

San Francisco, CA
March 15, 1979

PETROGRAPHIC REPORT
CHEVRON "SODA LAKE" #63-33
SEC. 33, T20N, R28E, MDB&M
NEVADA

BY: E. W. CHRISTENSEN

MR. M. J. KEHOE:
CHEVRON RESOURCES

D/S 440': Lithologieé present ihqluder

1. granitic rock grains-pebbles

2. welded tuff(?) '

3. very fine to coarse, poorly sorted, feldspathic sandstone with rare
granite and schist grains. Grains have clay coating but the sand is
porous. o :

. coarse siltstone, composition similar to #3

. microcrystalline limestone

. tuffaceous(?) siltstone and silty clay(?)

. andesite-basalt

~N OO

D/S 1000': Predominantly partially altered ash(?), with some andesite(?), volcanic
sandstone, granite and petrified wood fragments.

D/S 1400': Mainly lithic to lithic-feldspathic sandstones containing numerous
basalt-andesite grains. A few fragments are cemented by chlorite; most are
zeolitic. Zeolite replacement is extensive in some fragments. Chlorite
followed zeolite filling pores in some of the chips. The zeolite is probably
laumontite, possibly neulandite.

D/S 1460': 1In addition to zeolitic volcanic sandstones there are carbonate rock

fragments with ostracod shells. A few zeolitic sandstones contain late stage
carbonate.

D/S 1600': Volcanic-sandstones similar to 1400' but zeolitization is more extensive.

D/S 1660': Zeolitized, volcanic sandstones, ostracodal limestones and ash with
ostracod shells are the principal lithologies. Altered tuff-ash is rare; the
alteration may be to zeolite.

D/S 1700': Volcanic sandstones in this sample do not appear to be as severely
zeolitized as previous samples; a few are carbonate-cemented. Vesicular basalt
fragments are rare; plagioclase crystals are fairly fresh but mafic minerals are
altered. :

D/S 1780': Basalt is the most abundant lithology with ash(?) and shale-claystone(?)
next in abundance. Plagioclase looks zeolitic in some fragments. Iron-oxide and
quartz occur in some severly altered basalt fragments.
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D/S 1800': Several lithologies are present:
1. granite grains-pebbles
2. altered andesite
3. altered basalt
4, altered ash with carbonate replacement 8
5. volcanic sandstone with pores partially filled with zeolite
6.

zeolitized volcanic sandstone

D/S 1880': Mainly partially altered basalt fragments, some containing carbonate
and chlorite in veins and spots. Several fragments appear zeolitic. Shale-
claystone fragments are rare. A single silicified volcanic(?)fragment was

seen.

D/S 1940': Mainly volcanic fragments, partially altered. Many of these may be
andesitic in composition based mainly on texture and presence of hypersthene;
the groundmass of these fragments is more glassy. '

D/S 2000': Andesite fragments; feldspar, hypersthene and opaque crystals'are scattered

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

EWC:gda
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CHEVRON RESOURCES COMPANY

LITHOLOGIC WELL LOG

DEPTH

420"

440"

460" .

480"

500'

520
540"
560'
580"
600"
620"

640"
660"’

680"
700"

720"

predominately Quartz; abundant lithic
fragments, minor, feldspar mica, chlorite,
argillic alteration secondary silica; very
little pyrite

PROSPECT Soda Lake
" SECTION 33
-TOWNSHIP 20N
WELL No. 63-33 RANGE 28E
LITHOLOGY COMMENTS
fine to Medium Sand - Predominately
Quartz.Minor lithic fragments, Feldspar,
mica very little pyrite
‘ Mud Temp.
fine to Medium Sandstone - Predom. Quartz, ~In  48° Out  50°F
Abundant Pyrite, mica, lithic fragments, :
Secondary silica, minor chlorite & argillic
alteration poorly cemented.
fine to Medium Sand - Predom. Quartz © 48°F 52°F
Moderate feldspar, lithic fragments minor
mica & argillic alteration '
Same as above w/minor pyrite 49°F 52°F
Same as above w/poorly cemented sandstone 50° 56°
and very little pyrite ‘
Same as above w/minor chlorite 50° 58°
Same as above w/out pyrite 52° 59°
Same as above w/minor mudstone 54° 60°
Same as above 56° 60°
Same as above w/secondary silica 58° 62°
Same as above 59° 64°
Same as above w/very little secondary 59° 64°
silica :
Same as above w/minor secondary silica 59° 66°
and argillic alteration
Same as above 60° 67°
Same as above 60° 70°
fine to Medium Sandstone - poorly cemented 60° 68°



CHEVRON RESOURCES COMPANY ‘ PROSPECT -Soda Lake

LITHOLOGIC WELL LOG " SECTION 33
. : TOWNSHIP 20N
WELL No. 63-33 RANGE 28E
DEPTH ‘ LITHOLOGY COMMENTS
740" Same as above w/no pyrite In 65° Out 70°
760" ) Same as above w/lithic fragments ) 65° 70°
' - up to pea gravel size w/very little
pyroxenes
780" . Predominately mudstone w/moderate 65° 72°

lithic fragments, minor poorly cemented
fine sandstone; very little mica, pyrite
secondary silica.

800" o Same as above ‘ 68° - 78°

820" fine to Medium Sandstone - poorly cemented 58° 72°
predominately Quartz; abundant lithic '
fragments; minor feldspars, mica secondary
silica '

840" Predominately mudstone w/moderate fine to 60° 75°
medium sandstone, lithic fragments, minor
secondary ‘silica, pyrite

860" Same as above 62° 78°

880"' . fine to Medium Sandstone - poorly cemented 66° 78°
predominately Quartz; moderate lithic
fragments, feldspars, amphiboles, micas; minor
pyrite chlorite, argillic alteration, mudstone

QOO' ‘ Same as above |  68° 78°
920" Same as above | ' | 68° 80°
940" Same as above w/moderate pyrite 68° - 82°
960 ' Same as above w/minor pyrite 68° 82°
980" Same as above w/moderate pyrite 685 85°
* 1000 Same as above w/minor secondary silica  68° 89°
1020 Same as above 68° 95°
1040 . Same as above ‘ 75° 85°
1060" Same as above w/abundant pyrite

3

1080' Same as above ‘ 75° 91°



CHEVRON RESOURCES COMPANY : PROSPECT Soda Lake

LITHOLOGIC WELL LOG ’ ' ’ SECTION 33
TOWNSHIP - 20N
WELL No. 63-33 RANGE 28E
DEPTH LITHOLOGY COMMENTS
Mud Temp
1100 Same as above w/moderate pyrite In 82° Out 96°
1120' " Same as above w/moderate secondary ' - 69° 91°

silica; minor pyrite

1140° . Same as above : A ' 79° 91°

1160 Same as above w/minor secondary silica 80° 94°
and pyrite ‘
1180 Saﬁe as above w/moderate pyrite 81° 100°
1200" - Same as above.w/minor pyrite 81° 100°
1220°". Same as above : 70° | 98°
1240 ' Same as above ‘ | - ) 69° 96°.
1260 Same as above o . 74° . 96°
1280"' Same as above 79° ' 98°
1300° Same as above w/finer sand 80° -  100°
1320° Same as above w/moderate pyrite minor : go° - - 102°
polygorskite
1340" | Same as above no polygorskite 4 ‘ 79° - . 103°
1360" fine to Medium Sandstone poorly cemented 80° 104°

predominately Quartz; abundant lithic
fragments, feldspars; moderate amphiboles,
mica, pyrite; minor Chlorite argillic'
alteration, mudstone

1380 Same as above w/very little polygorskite : 82° 106°
1400 fine to Medium Sandstone moderately cemented 84° 108°
predominately Quartz; abundant lithic fragment,
feldspar; moderate amphiboles minor chlorite, Rock is possibly a
mica, mudstone, no pyrite. Highly altered water lain .tuff unit
and silicified green overall color have thin sectioned
1420 Same as above

1440" Same as above 88° 112°
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CHEVRON RESOURCES COMPANY

LITHOLOGIC WELL LOG

' DEPTH .

1460
1480

1500" -

1520'
1546'
1560
1580
1600
1620'

1640’

1660

1680

1700'

1720

1740

1760

PROSPECI Soda Lake

abundant lithic fragments, volcanic fragments;
minor pyrite, argillic alteration, secondary
alteration

Medium to coarse sand predominately volcanic
fragments; abundant Quartz, lithic fragments;
moderate pyrite, argillic alteration secondary
silica

Same as above

* SECTION 33
TOWNSHIP 20N
WELL No. 63-33 RANGE 28E
LITHOLOGY COMMENTS
Mud Temp.
Same as above w/minor pyrite In 87° Out 114°
Same as above 86° 115°
.Same as above w/moderate pyrite argillic 87° 116°
alteration .
Same as above . 86° 117°
Same as above w/very little pyrite 95° J117°
Same as above
Same as above
Same as above 74° 114°
Same as above 76 11°
Same aé,above w/minor pyrite, secondary
silica
fine to Medium Volcanic sediments (?) tuff, 74° C124°
highly silicified and altered moderate
secondary silica, lithic fragments; minor
mudstone, pyrite tan color overall
Same as above 74° 123°
fine to Medium Sandstone predominately
Quartz; abundant 1ithic fragments, volcanic
fragments; minor mica, pyrite, argillic
alteration
Medium to coarse sand predominately Quartz; 100° 122°
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CHEVRON RESOURCES COMPANY . ' PROSPECT Soda Lake

LITHOLOGIC WELL LOG ' _ SECTION 33

DEPTH

1780

1800

1820
1840
1860

1880

1900

1920
1940

1960

1980°

2000°

TOWNSHIP 20N

WELL No. 63-33 RANGE 28E

LITHOLOGY . COMMENTS
Mud Temp.

Highly altered volcanic rocks abundant
secondary silica moderate pyrite

Volcanié rock crystaline, glassy moderate
secondary silica, pyrite black color overall -
Rhyolitic

Same as above
Same as above In 80°% Qut 119°
Same as above w/abundant Quartz

fine to Medium volcanic fragment sands
predominately - rhyolitic to tuffaceous
volcanic fragments '
Moderate - Secondary silica, euhederal
quartz crystals, gypsum; minor pyrite,
micas, argillic alteration H

‘Same as above w/majority of volcanic 110° 125°

fragments -~ vitric basalt (?)

Same as above | ‘ 110° . 126°
Same as above w/abundént Quartz ' | 91° | 124°
Same as above

Black vitric basalt w/minor .Quartz,
pyrite-

Same as above

Sample for thin Section
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