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; : ' INTER-OFFICE CORRESPONDENCE SHEET
! SUN OIL COMPANY

SUBJECT: Report'— - Nevada Hot Springs DATE: November 27, 1963
Reconnaissance '

From: R. C. Weart OFFICE: Richardson

To: Mr. R. R. Anderson

Philadelphia Office

Dear Sir:

Attached is a report ''Nevada Hot Springs Reconnaissance'' by Dr.
G. W. Berry and based on information obtained during the period
October 28 to November 5,

It is apparent, based on geological considerations, that more
work needs to be accomplished before an optimum steam drilling site
can be located with any degree of authority, Following the completion
of Dr, Berry's field work near Point arena, California in early December,
he will once again be available to pursue this subject.,

Since it is desirable to obtain commercial minerals as by product
from the steam providing the thermal energy, or vice versa as the case
may be, particular attention should be devoted to delimiting areas where
this possibility appears most probable, This is not an easy task unless
surface manifestations are present. In the final analysis, exploratory
drilling will be necessary. Success will be determinate on whether a
sufficiently large water or steam reservoir, actually in contact with
the mineral containing ore, can be tapped,

Analyses of the water samples to date do not indicate adequate
concentration of minerals. Perhaps drilling below the present contributing
aquifer, which supplies the surface flow, will encounter the necessary
conditions, but their actual existence in a given area would be difficult -
to predicate by surface geclogy. Areas such as Steamboat Springs
(mentioned in the report), where waters have actually deposited various
minerals, would appear to be optimum areas to drill based on surface
evidence, '

Unless critical information is available from some other source, 1
do not believe we can justify drilling based on our knowledge to date.

Sincerely,

R C.WanlD

R. C. Weart :
RCW/id

cc: Mr. P. E. Chaney

Co, , , ,
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: C. W, Berry
- Novenber 15, 1963

During the period October 28 to November 5, 1963, I scouted in nmrthﬁ;L
wesﬁ.ﬁevada, observing the general gaolngv and examﬂnxﬁg and samplinv hat
;:aprxrgg, wells, and tnair iepm s for notaﬁtmal sourcms of commercial

;;'therﬁal-energy‘and'minerals. T am ce*t&*nly not an expert in these m&tters,

and I amnhasaze ﬁhat th1s is a nrulxmlnary ”eparu, anly geclagia “apade
"mcrk*” I can naw avk mora auegaacns taan I can ansver. Much of ﬁne rew
© oport is &ull 50 I hﬁpe ﬁhe Sﬁ§hary will -ave~same reading.  Se?gnt§enl
 :solo& ppato&raphs may he moTe &nlwghueﬂimg vh&n tne ﬁexﬁ The d{sénésféé,
fms unaer these heqdwﬁ&s.:" ' 28,
| 'Summaryﬁ'

324i"Recommexdat?ohs,‘

"7}'3‘."-mmamea not springs at Cordero claims STy
| 3a. Easﬁ spring}.

3b. %est'syriné>

4. Béowawe Geysers

5+ Bradys Hb£ Springs

6. Great Boiling Séfi@gs

7+ Gerlach Geysef

8.‘ Steamboat Springs ‘.‘;
93f Othar Nevada hot spring areas

10. Geological problems =
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the remote Black Kock Desert. Tuo spriangs are 1 1/4 ml. € srt; issul

from elluvimn

waters are clear, Oﬁurl&a&, and potable., The sast spring has a tenmy

ture of ”ﬁzs%‘,
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 Preliminary geologic map of fumboldt Comunty-

&1

Hot springs, sinter desosits, and voleanic cinder cones in
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The area of n)?iu?ﬁ miaing elaims at the wmnamed hot

rings in Humboldt Gounty fs 03 mi. airline northwest Qf'wimﬁemnéaa, ',

»
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S -

overlying faults, at the sides of broad flat valleys. The-

2] l‘i‘i"" )

‘It has built a large tufa cone. ”hf west spring Has a

192°F, Tt has only & Vary'small'deposit.  Prospecting has-

been done at both springs, and "shows" of cinnabar (HzS) have been found.
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solies

power devélogmﬁnﬁ this loc¢ation has drawbacks: remote

for any activity, feuote from power transmission 1inés;

near a U. 8. Guannery Range, geologic and engineering oro;lamv of iault
- ‘ o AhAT e g fla &

vrospects, doubitful commércial values in minerals, questions of validity

of ‘mining clai

water control

as for dr7llsn” walls for the ”mul energy, and gquestions of

and ownership. While I certainly do not imply that this



Home, have produced stieam iox

" hes. been generating

energy (Langton, 1961). Electrd
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thermal Y%c. hag drdlled twoe hot brine

naws s e Wdina e 5 # W o st o 1
near the Salton Sea, in the Duperial ¥

m o

O T 4 s ek o T e
interests 1h drilling operations Bﬂe£w

dunterest in

Eh-Shell and Ricl f eld

am not ready, end 1 have not found olhers

geothermal enersy. G‘Nemil Geow -

vells (T.D. 4729 ft. and 5232 ”t )_

alley of u@ltlaxn Cgi’forriw {uhiLe,‘

Anderson, and Grubbs, A’w}, vgrbt 19 o,;, and Shell and Pure now have

{i’}’?l ﬁ:;;: i..} 15 ;J R e *1:3-.:{.’ .1(1}‘\:;3, p‘ 130} .

ho h;va rE Guﬂth

nd thermal energy in Havada; ?ha 2

been investigating me erals i i
U, 8. ﬁeyarimuuu of Interior has proposed issuing steam-well léawms on 5 E

federal lands (0il aﬁﬁ“G&Q Journal, 1963, p. 100-101),

clarify presently maiilvx"‘
field of

electric

In 1921 the first attempts were made to drill steam wells at The Geysers, ' =

U LR ek - T s
65 wi. north of Can Francisco, and gine

o .

kel steam Tield, Hew

UPreliminary Study of

Zealand, gince 1958 (Smiﬁh,'1958)‘

'w?rickzﬁnxgy‘lua34;"

ruazwiieticnsl matbers,

5 o 2 % o v 1 A;v '
;mbﬂuhz°volciw ¢ area, north of

aoaoz' gazzeratiaﬁ for mzmg years..

@1ac%rici§* here commercially from the geothermal
o &

¢ power. has been uan&rzted from th Wairas:

In his éxcallén@-;f

Sta&m:ﬁrilling Operations,® Mr. J. ¥. Peret (1963,

p. 2~3) concludes V##%that if corporate economic opportunity in this

field is obtainable it should not be by-pass

opinion now nﬁt we can readi

it
«m‘

e should note, however,

drilling phase currently oresents an insurmountable barrier,t
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Ly find some vaologzc

ed in the belief that the
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prospects for stean

tbuﬁ the caﬂrﬂnt 1nﬁowout 1&.*3@ Salton

Sea area is iInspired by thermal energy prospects plus substantial mineral




location of optimum thermal-mineral areas will pro’"hL; regu

- 1ing and pover apc“ﬁtmaru ahd economics, with tha'goal of loecating spe-

.. eifie, © ~pLQMk% gothermal-

. areas, and field sxamt ﬁﬂtao;‘ in Galiforﬁia, Nevada 3 q& aer%&n alseev;,

é

where, It 3 Oﬁid maglox% Lab Qx*~‘ ive local } n0ulcmua of Car&@r DET

. £ 3_,v_>”

values in the brines. The wabers E L&Vu examined in Nevada are certainly

not br ﬁuw} and, although ‘analyses of the water and rock samples are nob -

com;

lete, only minor metallic mineral content is expected. Goaa derably

more preliminary work can be &oue at re (uuduh¢ cosl, but ﬁ@eeifjc.final‘

a sube

I have no cateporical recommendations. QI

xnggzsﬁ thaﬁ this ﬁcomﬁinw and sbudy which I have started be canu~nncd by

a ﬁﬁum of". m%,’uf guae oﬁnt geologist, and an englneer qu lified in dr11~.

5. The ﬂrograu should include.

a thorough wringing out of the re, uolﬁmut*vé ;f f&OlOﬁisul

operational, and sconomlc data on the wnli£0i&1w, New uaulén& aud Etali&n

-

““saﬁnel and include sampling Tor t them that tbey;may‘sug st for zssays and e

uhc‘r mf@%?f Sniffer pruguct I would table detailed lqcal mapping

until e auclzne some optimum areas. Because of the lack of established
goverrment procedures, jurisdiction, contracts, ete,, we should hive some
management and legal guidance es to what lands we should favor in explo-

ration =~ fedaral, state, fee, railroad, mining claims?

v-—E

3. Unnemed hot sorines at Cordero clai Cordero Mining. Company

has recently lOC”tud 9 mining clais ims, comprising 1€0 ac. aggregate, on

and between two hot soprings in “umoo;ﬁb County, northwest Nevada, inspired
by Sun and Cordero interest in recovering energy and minerals from natural =

o]

hot water and steanm,
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in the Black Hock Desert.
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s
Jod
st
13 4
i
E 3
sof
o1
]
P
s
¥

BYen  Supwde  sevovy v s ¥ % ow'd
the hot springs is 110 mi.:

T
TOIVGE

S 7 ik n e st e . aile by pomin i b
ghway 84, then 41 mi. generally southwest on gravel

st on Nevada

road via Leonard Creek &Much to 1 mi, south of Baltle Oreck ranch, thence
3 mi. southeast on ranch trail o the west spring,
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Hague und maions (1877, p. 788) vere apparently discussing these

springs on. the yeaﬁern edge of Black Rock Desert, in an iry iilar group

of hills "called the Kamma Mountains." They stale that the locabion was

on road, aad that the springs vere once "#¥¥iyglled

g

qn.lanxuﬁ" cut=off w
in bw General Lmﬂﬁux, but the walls gnd adjoining stone house bhave largely
2 hot springs "lorthwest '

earns end others (1937,

avea of the Corderc Claims.

The springs (figs. 1~6) are 1 1/4 wi, apart, on the east and vest.

-

‘sides of & low saddle in an isolated, east-dipping cuesta extending north-

Fh

i e e B » . £ s s .
sowbhy & wi., DBlevebtion of the an'xnhs ig approximately 4200 £4., Elevoe

¢ cuesta sumnit is 5000-5200 £t. The valley flcors are nearly

ok
2
]
o
o
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h

Ilat, bordered by gently glu,1nm alluvial fans. They are an area of

~wnconsolidated Tertiary £ill. and interior drasinage., Vegebation consists

»

uu;ﬁl of sagebrush and other desert shrubs, There iz no timber. Babttle
/{ poed >
Creek ranch is now & cow camp only. The nearest permenent inhabitants

are at Leonard COreek ranch, 12 mi. north of the hot springs.
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Haas of Corderc puided me to the &p ings on October 29, and -

*

me on Detober 31, On both cccasions

and geology. Although smaell scaley bOVh

e

Frah g

the AMS topographic map (VIA) and the USGS geologic map (MP-236) a?paar’ta,

be “ccurama'and regionzlly adequates  There is no larpe scale detailed
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hup;*n” ava 11& ble, CGenesrally the area is one of east-dipping

Tertiary bas lvi@ and und f rcrﬁiaﬁéd voicanic and s ﬁiﬁbnturf TOGKS. (1b&)‘;*f"

g

A sna 11 patch of undiff

Hesozoic mebamorphic roc%

-
iy
jde

oY
»
Wt

S
*
b

(JTru) is in fgult contact with Tertiary volcanics. A granodiorite {B. Jo s

e

Mcgli ﬂuuab fica

o

zion) sboek (THg) (Pig. 1) appears to be inbtrusive in:

the Mesozoic rocks and to be older than the Tertiary volcanics. The small *: .«

southern area shown as "IEg" on the  map is vesicular basalt, mrmbably

"Tha," not grancdiorite. The Lot springs issue from Quaternary ul?nviwn ;

overlying faults. From the surface iraces on the tOﬂovrqaiy, snd the Bas{n:i 
ané Range tectonics, these faulis are presumed to be normal and hm :rdngle.
Whether the springs are also controlled structurally by the granodiorite

.

stoek is conjectural. The intrusion is too old to be of thermal influ~

3a. Fast soring (£igs, 2-4) issues from 2 vents in a tufa cone
e s e g e b A L] }

approvimately 1500 ft. in diameter and 100 fi. high at the apex. About

1948 a prospector dug a trench to lower the water in the cone, and thus

altered the surface and near-surface wabter flow. FBstimated aggregate
] 3
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uduzluuwﬁ and'tastal&su, pi f.; {M;nrow.}. The water llOVk on to the'?QIH:

fhﬁ?hﬁfm@mmJ.‘naw%b n(muh%mﬂgi&aﬁﬁwrfkméaﬁtath&yﬁ
3QAééser§*flaor sroviding an optimua area for cattle to graze and drink.”

j_Suu vater “a&ﬁla rio, 1096 E;T"Csrier&‘paa sssayed spring deposibs, and It s &

b”,fng be xnibrreu tnut tha sﬁr
transvar 5 ;auit or "ult 20?82 or Oﬂ the side of the granédigwita intru= -

i;sion& or both, Ho%ev&r,’l_am of tx@ tentative opinion Lhat the nrimgsjifi

?.

= ~J'.‘Q~. P - AP S TP = ”. ;7% - = TR o - » i o B e . i o
discharge is 80 GFM (by Haas, Hager, Ber:z ¥)e Maximum bemperature recorded e
ia “f‘!(}ci;x [ o pogyiin ,»:r’“;\'i}‘ " ey be l'} AL s } Ll ¥ ”4‘ - A

RS FGTE (8ax Gemp, Ol A% L4 o8, My ), whnLer sied ?};M«ié. are (.,:L&HI‘, y Y

Ley Aiuox ginks in and ew;nuraiav.' Tt improves the range over o 1 %

Pt aare ‘7' 2 a B g g A"tm A V e Yu . ,n. :‘ AP 'A‘ £ 4 e 3
& TEE and ca tle ifx.‘!QI‘ L{ii@ grasgy area Loy 1&!,&” ;&«nif‘:}\ ‘i»kim.,’l‘ blm Wa il‘?'r

11316, Cordero has assayed the spring depos: ts, and T brouynt

the. Richardson Laboratory.
3b. Yest eorineg (fig. 6) issues from a st ingle vent v;yh OQIJ a vary

small deposit huilﬁ-ug'frpm”the'wa%ér. Mstzmuﬁpd daschu”ge is 50 GPil

) B, - &
ig - ﬁ.?, ¥ (.m:v tLemp.

2 T v
{by Haas,  He

‘er, Bgrry}.b~{ mum ”uuurﬂud tu
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4 F at 1:09 piim.). Hater,anﬁ st@am_ar& claar, odorless, and tasteless,

*

an‘wes to the hick@rﬁa L&hur&tary;

),

are on &i ferent ¢¢ulﬁg, as shown on the USGS map., In further suascrt of

'~thia view, the west spr;nb is hotter and La only a small -deposit compared

%

- to the Iere cone of the east spring. If this interpretation is correct,

evhaps land_conﬁral should be expanded along the strike of the

Tanlts mapped Lr the ‘ﬁCu,

As stated abcve,’I do not consider detailed geologic mapping indi-~

QJLataﬁ here now, - If and when such a progrem Wm undertaken I estimate a
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figure 1. — View southeast across flat
re.lley floor to area of Cordero claims.
Grenodiorite stock in center. Claims
in topographic saddle south of stock.
t/lest spring at edge of valley, rirht
center. Jackson Mountains on distant
skyline,

3 < B

P

gure 3. - East spring. Mr. E. H. He—
ger at trench dug by prospector to low-
er water in tufa cone, View east across
Black Rock Desert. Water and gas are

odorless and tasteless. ~Water tempera-
ture is 178°F. Aggregate discharge of 2
vents at east spring is 80 GPM (est.).

= .

Figure 2, - View northeast from grano-
diorite &tock across Black Rock Desert
to Jackson Mountains, 15 mi. distant.
Light area in middle foreground is tufa
cone at east spring. Cone is approxi-
wately 1500 ft. in diameter, 100 ft.
high at apex,

Figure 4. - BEast spring. Mr. E. H.
Hager at Natural vent of east spring
area. View northeast across Black
Rock Desert.




Figure 5. - View north from east spring Figure 6. - West spring. View west
tufa cone, showing east-dipping cuesta across west arm of Black Rock Desert.
of Tertiary basalt flows and undifferen- Valley floor is 3 mi. wide. Black
ticted volcanics and sediments. Gently- Rock Range in distance. Mr. E. H.
dipping, light-tone, alluvium between Heger standing at the single vent.
tufa cone and base of cuesta. Cnly very small deposit built up.

Vater temperature is 192°F, Dis-
charge is 50 GPM (est.). Area of
relatively lush range where flow
sinks in and evaporates on valley
floor.,
two-man plane table party can accomplish it in 2 weeks. Light aircraft
can land on the gravel road at Battle Creek ranch and probably on some
arezs of the valley floor., Probably, however, the most efficient opera-
tion would be from a camp at the west spring. Although it is pdssible in
dry weather to drive a car to the springs, the area is so remote and rough
that four-wheel-drive vehicles and at least two-man parties should be
used for any work or travel. Mapping can be done at any time of year,
without serious weather problems.
Township plats are available at the Bureau of Land Management office,
Winnemucca. Plat of T. 40 N., R. 28 E. indicates quarter corners may have
been set between secs., 16 and 17, between secs. 16 and 21, and between

secs. 20 and 21, Brass caps are probably on the west township line.  There

are no bench marks in the area, but probably the county engineer can pro-
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Adr'photo index shes t% may be - |

nucca, and cert ainly 'r

ints. Inquiry about them sZ;zMw

tlon Service, Hoss Smilding, 209 8, W, Pifth
0,000 by contact priants

DTU 55L58-64, 35115811

This has been one of Hevada's most spectacular

- natural th el shenomena,. location is 8 wie west of fe wave, approxi-

o mately aa.mi. gounkthvest of Elko by road, on the Lanﬁar~£uy@kalﬁounﬁy Lline - -

-5 (approx see, 17, T. 31 W., R. 48 B., AMS map uxnlngcc J. I visited

There is & aint@r terrace, . bk

~this area with Mr, B, H., Hage:
I a ni

le along & fault in -

ﬂﬁ&ﬁsdnv{.g @LS”ri ed iLmurolgﬁ and gefwf

932, Do iul; rer o ﬁ "“%unb 35 sar;mgs ony

nuf“ ta“rwhe“‘ﬁ 2 or 3

ﬁava‘grua geyser ﬁcblon»“ There are now*"

vnd'gétnral geyaéfs of agprgciablé sige, b smallfnﬁ'1~”l xumarolas arg

numerous,

s ks

e Fo:cr Co. (631 8o th Wi tmar-ﬁ%reﬁt,‘LosjAng@las 17, California),”

&1

et el, " have arllseu 4 ho;as on the tﬁrr” e, and 2 higher on the hillside.
to have failed to develop ignifgcuno amounts of water

4 wells on the terrace 3 were shut in on Cctober 30,

[

d distance of 50 ft. All

o4

blouing sbesm bo an esi

conductor pipe and 13 3/8-in, easing, set in concrete,

i
'yt 3 - 2 . P ;‘; ﬁ;{)
valves and flow linés {fig. 9). I have no data on well I éﬁg

H‘&‘}a

There were no pressure guages. From stresn aboubt 200 yd., below

'




Figure 7., - Beowawe Geysers. View south
showing steam from wells and fumaroles.
Sinter terrace is approximately half a
mile long, 100 ft. wide, and 200 ft. above
valley fill. Outcrops above terraces are
basalt. Steam well blowing at right.

Figure 8., - Beowawe Geysers. View Figure 9. - Beowawe Geysers. Open
northeast along sinter terrace showing Magma Power Co. Steam well. Mr. E. H.
one of shut-in Magma Power Co. steam Hager at well head. Conductor pipe
wells, Whirlwind valley at left. is 20-in., casing 13 3/8-in., with

8-in. gate valve and flow line. Steam
jet is about 50 ft. long. Water tem—
perature in natural mud pot is 198°F,
Water and steam are odorless and
tasteless.

.y i -




e oo g oy
e ong

s Bcrry}.

estimated st 150 G2M (by Bager,

water &

fd

m oo emall naturel mud pot on the

SR water

& N0 1?@?4 was baken f£1o

. 7 e Py 5 oy L' nmnp myoey b g e gimnsi o g AU A
pH 7 {approx.) (U, 8. Geol. Sirvey lists temperature

Water and stean ar@-u%uau odorless and basteless. the

s e

ble, There is a deteiled U, S. Geological Survey water analy-: | -

and Waring, EQVB, p. 40, table 17).

On &¢t0> 330 the ”ﬁgrémaineévat Joeabion of the most recant-w&llfa-’

ineering matier, so I do not 3@?&

Ty

tack of cable tools.

3 " g ol ¢y S Ao . T T B FRRPT A e s o £ Bt 7 Th IPR g .
iecuss the advisability of drilling steem wells with cable tools.

iLiJ Jocation iS_Oﬁ .

in Churehill County (sec.. lk,»

ns end others. (1937, p. 160)
: PR

11" 22 Eﬁf., f. 28

x

uh@pmrbuur;s 1589-187°F, discharging

rwma’“ that there were u sprin

5

10 GPM. The AFS Reno map compiled in 1957 shows leprings. I examined

active wells (fig gs. 10, 11),

2
s 4
b

the arca brielly on November 1 and foun
Magma Power Co. has drill 4 6 h&i&é at Bradys Hob Spfings since
LQV%mbGr 1959. On Hovember 1, 1963, four wells were shut in,‘én& a0Da-
fgntz would not produce siganificantly when valves were open. The»holaé'
;é&g about 100 ft. apart, staggered along a fault., Tertiary lava is at .
f£&e surface in.tha well erea, There are no conspicuous tufa deposits.

A11 boles have 20-in. conductor pipe, 13-3/8=in. casing, and 8in,

13@ valves and flow lines. Oasing is in concrete at the surface.
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Figure 10, = Bradys Hot Springs. View
northvest at most active of 6 Magma Pow-
er Co. steam wells., Twenty-in. conduc—
tor pipe and 13 3/8-in. casing are ce-
mented to surface. Eight-in. valve and
'low line. Steam jet is about 50 ft.,
with reported pressure 50 psi at well
head. Aggregate water discharge is

25 GPM (est.). Catchment trough and
pipe for local domestic heat and wash-
ing use.

Figure 11, = Bradys Hot Springs. View
north at second active Magma Pover Co.
steam well. Completion and equipment
same as well shown in fig. 10. Flow
is by heads, aggregate water 15 GPM.
Water temperature 204°F at well head.

Wells vere reportedly drilled with both cable and rotary tools, to total

depths of 341 to 700 ft., and completed barefoot. Plugging is a problem

and the scale must be reamed "occasionally." On November 1 the most active

well was blowing steam about 50 ft., with estimated (by Berry) steady dis-

charge 10 GPM of water plus 15 GPM of water from condensing steam. Water

at end of flow line is caught and piped about 300 yd. for domestic use,

other than drinking. The second active well was flowing by heads en esti-

mated (by Berry) 10 GPM of water plus 5 GPM of water from condensing steam.,

Sun water sample no., 11221 is from end of flow line on this well. Water

temperature at flow line was 2040F. The water and steam are clear,
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Figure 12, -~ Great Boiling Springs. View
northwest. Steam at bath house is from
main southeast vent, Water temperature at
northwest spring 204°F. Aggregate dis-
charge of spring area is 44 GPM (est.).

7. Gerlach Geyser, This location is in remote desert, 21 mi. by

road north of Gerlach, in Washoe County (T. 35 N., R. 23 E., not shown on
AMS mrp Lovelock). I reconnoitered here on November 2, The spring activ-
ity is on the west side of a flat-floored valley tribubary to the Black
Rock Desert valley. A single "geyger” cone of sinter (fig. 13) is about
15 ft. high, from which water flows at about 3 GPM (by Berry). There are
also, in an area of about 20 ac., 10 or 12 springs of warm, clear water,
10 to 100 ft. in diameter. Total discharge is probably several hundred
GPM, part of which is caught in an artificial reservoir covering about
20 ac. The geyser cone is the only notable spring deposit.

Western Geothermal Inc. has a well (figs. 14, 15) which on November
2 was flowing an estimated BO.GfM from a 6=in. line. There was no pressure
Zuage, I have no data as to depth of this well. Whether the casing was
not cemented or whether the well has cratered around the casing is not

clear, but there is no concrete in evidence now. Temperature of the water




Figure 13, - Gerlach Geyser. Sinter
cone is about 15 ft. high. No geyser
action apparent, only a fumarole, with

small jet of steam.

Total water dis-

charge at cone is 3 GPM (est.).

Figure 14. - Gerlach Geyser arca. West-
tern Geothermal well. View east across
Black Rock Desert. Water is odorless
and tasteless., Flow is 30 GPM (est.),
temperature 205OF. Cattle congregated
at this ocasis of water and good range.

~16~

Figure 15. - Gerlach Geyser area. West=

ernt Geothermal well, same as fig. 14.

View north. Calico Mountains in di
tance. Gerlach Geyser cone (fig. 1
in middle distance. Note no cement
at well head. Six-in. flow line.
and brown colors in water probably
algal.
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Firure 16, - Steamboat Springs. Wells Figure 17. - Reno Hot Springs, 1 mi,
at spa for arthritics. DNote heavy depo- north of Steamboat. Well and cooling
sits on catchment un” cocoling tanks. towers for spa and swimming pool.
liater temperature 193 This Steam—

boat-Reno spring area is reulorwcally
well known because waters are depositing
gold and silver,

9, Other Nevada hot spring arcas. There are more than 1000 thermal

springs in the United States (Stearns and others, 1937), and 185 hot springs
are listed in Nevada (Horton, 1963), not including those at the Cordero
claims. Several areas that appear especially favorable, but I have not

exam‘ned, are:

Dyke Hot Spring T. 43 N., R. 35 E, AMS Vya
Unnamed springs T. 40 N., R. 24 E. AMS Vya
Unnamed spring’ " T, 37 N., R, 26 E, AMS Vya
Double Hot Springs T« .36 N., R, 26 E, AMS Vya
Unnamed spring T, 36 Ni, R.. 38 B, AMS Winnemucca

Mr. Verne Haas has suggested exam'ning an unnamed hot spring in eas-
tern T. 46 N., R, 34 E., and Bog Hot Springs in western T. 46 N., R. 34 E.
(AMs Vya). Mr, E, H. Hager has suggested that a spring a few miles south

Of Winnemucca may be of interest. He also has pointed out that hot springs
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o W -

¥ . ] o : ETE i
Te 22 fay e 30 b i‘iwﬁo} are ulu“ig a very re 2 en b

tive fault and that the Dixie Valley in T. 20 -~ 22 K., R. 34 - 35 E,

is a noteble topographie low which is perhaps analogous to the Imperial

" Valley where 0'Nelll has drilled hot brine wells. We should make special

5

£ = N . S o e ”':
effort 1o exsmine these lo ca}wtv

1, ¢ 5

10, There is considersable literature that is

helpful In stwdying the general geologic aspects of thermal energy, but

‘glmost none that Lreats making specific locations for commercial steam

yroiwouxon. It ap

tion for a bore to tap a reservo or steam, or both, at the

Qytxhnm depth for Out Lum pressurs rature for optimum pro~

duction of steam and valuable minerals. A parsgraph from Smith's report

£
T

(1958, p. 355) on New Zealand geothermal development is worth special

; ¢ is apparent that the best opportunity for exploitation

&ar1117ag is in a locality vhere the natural heat flow is large
but the smount which can be teken off by bores without overdrawal
“cannot be predetermined, The nuumm&l heat flow is an indication

of the aminimm amount available to shallow bores but not much
gnide to the meximum which can bu Vlthurdfn by deeper drilling.
It would appear that only by crlllanb and producing from bores
gan the full potential of an area be ascertained.

'&ll of ﬁhe hot spring areas I examined in Nevada appear to be closely

~ related to high-angle normal faults. Detailed surface mapping can pro-

Vvide some geometry that can be extrapo olated, but until subsurface control

18 established by drilling there will be considerable uncertainty about
& rfoult attitude and the width of the zone of breccia and gouge. Faulis
&%e never planes, and seldom simple fractures. Also, within a faull zone

eﬂ%lﬁiﬁ channels are certainly torturous.

B
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s of aslluviuwm and no local contrel on the underlying

furit..  An b The Geysers in Celifornia (Lang-

B

A “ .. : x -
&) where a steam well blew out on the side of a slope,

a reltel well blew out and wea £inelly controlled after 2 years, and shorte

r 2 portion of the ground used in the relief project fell

cavern,

7o avoid some of the operational dravbacks of 2 location on &

~fault, and to get a "better angle' and conbrol for intersecting the fault

*

gone, 1 would now be inclined to drilling & directional hole, concerning

Which Mr. J. W, Peret (1963, p. 6) states:

Vhere the y04l chay
Clocalized aves
cansidered prov

- 4 o
BiVE,

%

area of hobt springs is an attempt to taup a

Drilling in the %

LS

z naturelly. I fesl we ghould seriously

jo 3

7 search glso for geothermal I thout holes in thenm.

Ih searching for, and perbaps roughly delineating, "hot areas™ T am
4istru¢k with the idea ﬁant infrared air photography may be worth serious
> 1nve stigation., - Ite primaery sensitivivy is to thermal emissions and reflec-

~ tions,

~Une of the firet questions is about the volume of fluid available.

5

fGenerally, the valleys of snd Range country are areas of alluvium,

‘A'SQV”"’l thousand feet in maximum thickness, and areas of interior drainage.

Publisheﬁ reports indicate high water tables, and thus large volumes of
water in these bas‘ns. Certainly the mountain areas have less porosity

&nﬁ Perm@&bility, with water tables generally much deeper below the surface.

5 3% > &
,*“bwurf ce data are very spax

’“3

rse, bub we can scont out some well informa-
e L ’ .
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tion and the U. 8. Gealogical.ﬁurvey Ground Vater Erench can brobably be
of considerable help, I believe there is a large quantity of water in
the Great Basin now, bﬁt, 1vre the Phoenix area of Arizona, large with-
dravals for any purposes vill not be readily replaced.

I am of the opinion that we.caﬁ locate some_g* ogically attrac~
tive prospects for thermal energy without great effort. However, it
ﬁ appé&”S the most desirable prospect includes recoverable mineral values,

>

‘o combined geothermal-mi neral operation as in the Imperial Velley. ILoca~
tion and development of such operations will probably be a major project,
. involving geology, hydrology, geochemistry, geophysics (heat flow), and

engineering.

1l. FMacksy School of Mines is located on the campus of the Univer-.

»

2 at Aeno. I visit ed on November 4 with Prof. E. R. Larson,

artment of Geology & Geography. He showed no special knovw-
 ledge of, or 1nteresu in, thermal springs and referred me to lMr. Robert C.
~ Horton of the Nevada Bureau of Mines and to the outstanding authority on

_ Hineral springs, Dr, Doneld E, White of the U, 8. Geological Survey,

5 Menlo Park, California.

12, Nevada Bureau of Mines is at the Mackay School of Mines. Mr.

'/uﬂmbﬁrt C. Horton was very cordiul to me on November 4, but he made clear
that neither the Nevada Bureau of Mines nor any other state agency had
made detailed studies of Nevada's thermal weters. Mr. Horton handed me
copy of his list and map showing hot springs, sinter deposits, and vol-

Canic cinder coneg in Nevada, which I have reproduced for this report.

' ;Hé indicated that interest in Nevada's geothermel energy prospects was



A permit from the state {Deparitment of Conservation and Ha-
, . _ , S
_— o Kby & - T —— And T S W R Foaw. P s 5w %
ces, Carson City) is anecesgsary for drilling any well in Hevada, V.

- otbher than f\trf* hmn:c;aid use, There hes been no state program of collec—

. O

Cbing and £iling well cuuting Drillers? logs are filed at the office of

%

“the state engineer, Carson Ci*f, but Mr. Horton was not encouraging about

nleteness or &um;tv of these files., Thers has been no state

_prdﬂ“u& of production testing, o unquvzng well *ld spring

vaters.  The Nevada Bureau of Mines does not have information on drilling,
depths, camnleﬁion, o yﬂtuﬂ ial of wells drilled for steam in Fevada, .

and suggests only bthe operators for such data,

13. Xevada Mining Assccistion. ir. E. H, Hager suggested conferring

irginia, Reno), but I did

with Mr. Louis Gordon at this office {2

i

not have time to make the call,

- 1l4. H. 8, Geological Survey. The Ground Water B“*ncu has an office

at £09 FNorth Plagza Streel, Carson City, and proval:ly can be helpful,
‘but I heve not yet contacted them. Dr. C. W. Merriam of the U.
Geologicdl Survey at lMenlo Park is an authority on Nevada geology and an

dl&'ﬁriend of mine. I plan to call on him and Dr. Donald E. White in 2

or 3 weeks when I go through Menlo Park to or from the Point Arena area.
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