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INTER-OFFICE CORRESPONDENCE S~EET 

SUN OIL COMPANY 

SUBJECT: Report - - Nevada Hot Springs 
Reconnaissance 

DATE: November 27, 1963 

FROM: 

To: 

R. C. Wea rt 

Mr. R. R. Anderson 
Philadelphia Office 

Dear Sir: 

OFFICE: Richardson 

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 Or. 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 geology. 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. \>Jeart 

RCI.J/id 

cc: Mr. P. E. Chaney 
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G. H. Barry 
11ovcl':l1 e:t• 15, 196.3 

Dtrr'tng the period October 28 to November 5, 1963, I scouted :in north-

uest Nevada, obse .. v:ing thfl £,one:ral geol.:>g;t and examining and s· .pl:ing hot 

springs , ;.:ells , and the:ir deposits for pot ential sources of COfllmercial 

thermal ene!'g'J and m•ne.r als . I a:m certainly not an expert in these matters , 

1rrork. n I can nm.; <..sk more quest.ions t har. I can ans\·Jer . Hnch of 

port i s _dull, so I bope the SU1i..m<"~ry ~>rill save some read:tng. Seventeen 

color photographs may be mor e enJ5ghtetdng t-h'ln the t ext . The 

is U."lder these headings: 

· 1 . Summary 

2 •. Recomrnendat>tons 

3. · Unnamed hot spr:ings .· at Cordero claims 

3a. East spring 

5. Br adys Hot Springs 

6. Great Bo:i.l i ng Springs 

7. Gerl ach Geyser 

8 . St eamboat Springs 

9 . · Other Nevada hot spring areas 

10. Geological problems 
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l .• '-1''1"" ckay School o; T Fltl$5 

12. H >~vt;.da Bureau of Ni ries 

13. Hevada. Hinlng A.~soci t ton 

15. :~elec "";ed r efez·ennes 

Haps i n poc,cet ; 

1 .. ~.Tevada road map 1 <Jl:,notat ed 

2 . VYJ4 'l'opo .• a ph ic map 

3 . Pr el iminal:"".{ geologic .map of Humboldt Courr t;y 

4. Hot spr ingt:: , s inter depos :its , nd volcanic cinder cones in 

Nevada . 

5~ 'l':can snrtss :Lon nd trans portation facilitt ea 'i n Nevada 

· · 1. Sur.1mary. 'I'he ar ea of Cor d ro xrrLTlng cla.ims a t the unnalrtecl hot 

sp:d.ngs in Jli11bo1dt County · s 63 m.i.. airl~ne nor thltest of \,Tinne ucca 1 i n 

·the r et1ota Blac}~ Rock Deser t .. 'I1ro sp:t·L gs are 1 1/4 m:i.. apirrt , issuing 

:from alluvitun overly:lrig f aults , ai~ t,hc3 s ides of broad flat vnlleys . 'l'he · 

Hat er s are clear:r odorlas~;, ·~nd ot ab.,_e . The east spring has a t.emper a-

t. '1.1'"' o 1r7· <>0 <:.'_ -·t l b . ~"" a 1· · + . .r• Tl1- t p~·i·- 1 · " • ' "' ... . 0 ~·. ..l 10.$ , u~ . .L ... .. . arge v1.U:.a cone. t::l 110S s L n g l1as ;;,. 

t emper'< t ure of 192°F. It h· s only a v ery smaLl deposit . / Prospecting . has 

been done c.1t , both springs, and ushmw n of cinnabar (HgS) have been found. 

For geothermal pm..:er development this l ocation has dra1·1backs! r emote 

f rom suppl:tes for any activity, remote fi om·pouer transmis ... ion lines, 

near a U. s. Gunnery Range, gE)ologi.c and engineering problems of fault 

prospects , doubt f ul corn;11erc i al values in miner als, questions of va l:idi t y 

of' m:i ni ng claims for drill:tn"" vells fo r thermal ener gy, and questions of 

\rater control and ov.mer s hip . \.Jh.ile I ccrta:inly do not imply that thi s 



.:.:.rea shoul d be t.:rtt·cen off.', I am not, ready, end I helVe not found others 

There i s co~ s i de:rabl 0 interest in geother"Jilal en e1'g:y. 0 1:Neill Goo-

;.,_. . 

Anderson, and Cirul)bs, 1963 ; Fer et , 1963), and Shell and Pure nm-J h ve 

intei·e;rts in drilli ng operations there (Oil and Gas ,Journal, 1963, P• 100) . 

-- kncm persona.l1y geolog:ists :.!:ith She11 and lUch:f.:teld t<~ho have r ace .tly 

U. S. Department of Interior has pr oposed issutng s.t eam-1·1811 l eases on 

i\::deral l ands (Oil and "G s 'Journal, 196.3, p . ;L00-101), <:rhich may help' 

,, . clarify pres ently muddleJ. legal and juris i ct i.onal r~::atta:cs . 

Hells in the furnarole f? eJd of the Tuoc "y volcanic area , north 

Rom~, have p;roduced steam f'or electric povrer f.re:ner a t ion for mru y years • . 

I:n ·1921 the first attempts '{Jer e made t o d1·ill , t ea.m w:~lls a t Tie 

65 nrL north of Szn1 Fran~h:cc , and. si.nce 195'1 Pacific G' s and El ectric 

has been g -,neratint.; el ect'ric:i.ty .here co1mtierc1ally from ·t r e geothe:rma1 

ene:ri-;Y (Langt on, 1961). Electric pm,I :r has been {;ener at ed from 

kei steam fi eld; He\.J Zeal a11d.t since 195f-t (Smi th; ·1958). L'1 h5.s 

tt PreJJ.ndnary Study of Steam' Drilling' Operations, 11 Hr . J .. M ... Pe:r.·et · (1963> 

p . 2- 3) concludes li :IHH; tha:t U corpor·ate economic apport un t ty in th:ts 

field :is obtainable i t should not be by- passed in the belj.ef that, the 

dr:iJ.l::tng phase currently pres<'.mts on insm·mo·.;ntablc barrier. 11 It :t.s my 

opinion nm.; t hn.t t.Je can r eadily find some geologic prosp .cts for steam 

w::lls. 1•\fe shou~d .;ote, h'_:n.Jevor, thiJ.t the curr ent interest in the Salton 

Sea ar ea 1_s ins~ i.r ed by j;herrnal i:n1er gy prospects plus sub,stanti<>-1 mineral 

'.,.; 

' '. 
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values n t h<:: br ' n ·s . The H;,.t -rs I hav e:x:a.m:i ed i 1 l-.revada are ceri;a.{t l y 

c rt1p~.ete , only mi.nor ltteta111.c m:tn ·.ral c•mtent :i.s e :poct e cl . Consider ably 

mo: ~ prel:Lti.n~ry uor-k can be done at, !'el'J.S :nable c o::; t ; but sp eci .tlc ~ inal 

l catto, nal-ni er a1 r eas 

{:1 -t:. nt ial effor t . I am in fB.VO!' of t h.s rese:r1·ch . / 

2 .. RecOJI!1!lfu'1 ations . 1 h<:r.;o no categor ical r ecomrnend.:d:.ions . I 

cific, opt:i muJn geoi~hermal-m!.ne:r:s.l :co pects . 'l'he ro : r eJrt shoul 

a ·t hor ough 't-rringi.ng out of the lit e:ratu:rc , collecting 

areas , and fiel d exmn·inations in Cal ifornia, Nevada, . and erhe~ps els<~ .... 

t-rher e . I t .should exploit tl e x tensive local lrnoHledge of Cordero 

·so11nel and i.ncl1~de sampl i.ng fpr them that 'they ,may suggest f or assays 

their H'ercury Sniffer proj <:,c ·t ~ I Hould tabl e detailed loca l mapp ' ng 

until 'He outl i.ne some op-t1n:n:un. ar A:LS . · Because of the lack of establish d 

gove:r·r.u'TlEmt procedur es , jurisdi.c·bion, ' contracts , <ltc .. 1 , we shoul d have soll e 

management an.d l egal gu:i.dance a s to 1fh~tt l llnds H e s hould favor tn explo.,. 

r-atl.o1 --- f ederal, s tate, f e _. , railroad, nilning clahns 'l 

3. Unnamed hot snrtnas at Co:rdero cl a t ms . Cor dero Hining Corn >any 

: u.s r ecently located 9 m:L11ing c.La1:ns , compris:lng 180 ac. aggregate 1 on 

by s·.nr and Cor dero interest in recovering energy and mineral s f r om natural 

hot, t>'ater and steam. 

.·. . :. ·~ 
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63 mi. irltn& north\! s 1~ of H:i.:nr:wnrucca, Nevada 1 .in the BL,(;k Rock Desert • 

.::.:nd HinL um s -· rvi ces . It :i.s located on tno Southe:cn Pacd :fic ~1d Hvs t ern 

Pi'~~ ... :lf:i.c ratl:r·oads and tJ . 

t he hot . p:rings is 110 mi. : 31 t:L north on U;. S ,. Hi.ghHay 95, ·then 35 mi. 

gettcra11y ""otrth>vrest on er a:vel 

road v:i.a Leont:rrd Cr E: ek r anoh to 1 mi. sonuh of Ba-ttle Creel~ r anch, th ·nee 

.11c:~.gue · nd Ermitons (1 7? > p . 786) \.Jer0 apparently dis cussing these 

s ri11 "' on the :t·Jes tern edge of Bl ck Rock De ert, in an lrl'eg.il ar group 

of hills 11 called 'the K£1lf'J:J Nounta ins. n They ntate that the loeation was 

:i.n by Gcnera.l Land...;r , but t he t:ralls end adjoini ng s tone house h<we lal·ge1y 

f allen into rutn.ll Peale (lgcV·1 p~ 198 ) l :L1ts 2 hot springs 11 No:rt.luest 

' 
of Sinks of Quinn Rive:;·, H :rr, bol 't, Coc .-cy. u Stearns and others ( 19.37, -

p1. _1 5"1 p. 155) also tJOt the ·e: s r ings :tn thi~ o.:r ea oi' the Cordero Claims. 

'l'he springs (figs. 1- 6 ) · :r e 1 J/4 :ni . s.pr:.:.rt, on tho east and uest 

sides of a lm-1 "'a ddle i.n au isola.V·d, east- dipping cue stc.::, extending no:cth-

south 6 mi. Elevation of -~he sp:rir;gs is approxima:tely 4200 ft . Eleva-

tion of the cuesta sm:Dlit is 5000 ... 5200 ft . The V< lley floors are nearly 

flat, bo:tdered by gentl y slop ing alluvia l fans. They ara an area of 

unco. solidated T.::rtiar·y ; filL and interior drainage. Ve station consists 

ma.:YJ.1y: of sagebrush and other dasert shrubs. There in no t :t.mber. Battle 

Greek r c·'1ch is not1 a covr c a'llp only . The noo.r est permanent inha.bi'tants 

a:r·e at Leona.r9. G::r;·c<:;k r <imch, 12 mi . north of the ho·t springs: 



Hr. Ve:·ne H- a s of _Cor dero gui ded me to ·l;he springs on October 29 , :::md 

Nr . JD. H. Hager of Cordero a.ccompar1i.ed me on October 31. On both occasions 

'He :reconnoiter ed t he geog:caphy and geology. .Al t hough Slilall s cale ,_ both 

the AHS t opogr aphic map (VYA) and the USGS geologic :map (HF'- 236) <tppe<ll~ to 

b.e accu:cate and r esionally adequate .- Ther e is no' l a r ge ·· c al e det a:'le1. 

:mu.pp:lng a.ved.l able . Gene1·n.lly t h ax· ·a i s one of e st- dip:ping (2° - 15°) 

Tertia y basal't.d.c an l undH'f r ent ta.ted volc 'Ul:tc and s eCJJaentar y r ocks . 

(..,.. ,-•· 
.i.. ],g • . , } • .A· small .. atch of 1md:Lffe:renti··te .. Hesozoi c met amor phic r oc ks 

(JT:n t ) i s i.n f aul t contact t·lith 'I'ert ·t aT;i' vol ca.nics4 A granodiori te· ( B •. 

Sc-c1.l l id ntif'icat.ton) ;:rtock (TKg ) (:fi[; . 1) appe.ar s to be :l..r:rt:r11 ive ·' ill > 

the N'~sozoic rocks and t o e old r than the ~rcrt:!.ary vol co.n:ic:s . 'fhe smal l 

sout hern area shoHn ns HTKg11 on t he USG.Z map is ves i cula:r bas aJ;t, :p:t'obably 

'1Tba, 11 not gr anodio:!:'ite . ~Phe hot sprin~s :i.ssue f r o1:1 Qua t er nary a l luv ium 

overly i.ng f'aul.t s ,. From the surface traces on t he topO''r apby, ..,nd the ·.;asin 

). . . 

and Ittillge t ect o. t cs, t hese faults are Pl' esumed to be normal and ht0h-an,f~le. . . 

Hhether the spr ings are al s o cont:r·olled strucb::tr aJ.l y by t he gr anodiorite 

stock :i.s conj .::ctm;'al. The J.nt:r·us:ton is too old to be of thermal :i.nflu-· 

ence no..,.; . 

3a . En.s t snr:tn~ (figs . 2-1 .. ) i ssues from 2 vents :i n a tufa cone 

appro::ci.mate1y 1500 ft . i.n diameter and 100 f t. high at the apex . About 

191,.8 .:1 pros )ector dug a trench to lo1:.'er the 1-:ater :in the cone , and thns 

altered the smface and nenr- sur .r ace v;~:::te · f l oir. Est:i.mated aggregate 



y). 

11;4.0 a . m·.) • 

sample no . 11.316. Cor dero b.:J.s· a"'soyed the spring der osits, and I brought 

3b .. He~t snri.nr{ (f:i 7 • 6) issues from a s b gle v .. nt Hit.h only a very 

( bv 1·1·> •• · 17• ,..,.- · .. · B · ,.): .; , ,_.<::ts: ·' . • 0~::!', . er.J:1 . • . 

deser t :floor prov:i.din.g. an opt ira.un1 area: for c ' t tl<:: to ~-:raze an 

broJ.<gh·k sarn. l es to 

are on different faults , as sho1m on th-. USG map. In further support 

t his vievr, the ues t spring is hotter and has only a srnall •de. osi t \}o . pared 

to the 1 .... rge cone of the eas t sprj.r1g .. If this interpr etation :l.s correct, 

·t hen perhaps l a.'ld contro1 should be exp ... nded a1ong the s tri.ke of t he tvro 

faults ma::.xped by the UBGS . 

As stated above , I do not consider det ailed geologic rnapp in 5 indi-

cat ed here nou. If and tlhen such a progr am is undertaken I estimate a. 

. ~ ' . 



FiQITe 1. - Vie,\-l southeast across flat 
valley floor to area of Oordero claims . 
Gr~nodiorite stock in center. Claims 
in to)ographic saddle south of stock. 
Host spring at edge of valley, right 
center . Jackson Mountains on distant 
skyline. 

Figure 3. - East spring. Mr . E. ' H. Ha­
ger at trench dug by prospector to 10'\,)'­
er water in tufa cone. View east across 
Bl ack Rock Desert. Hater and gas are 
odorless and tasteless . ' Water ,tempera­
ture is 17SoF. Aggrega:te discharge of 2 
vents at east spring is 80. GPM (est .). 

- 8-

Figure 2. - Vie", northeast from grano­
diorite stock across Black Rock Desert 
to Jackson Hountains, 15 mi. . distant. 
Light area i n middle foreground is tufa 
cone at east spri.ng. Cone is approxi­
mately 1500 ft. in diameter , 100 ft . 
high at apex. 

Figure 4. - East spring. Mr . E. H. 
Hager at Natural vent of east spring 
area. ' Vie .. , northeast across Black 
Rock Desert. 



Fig:ure 5. - Vieiv north from east spring 
tufa cone, showing east-dipping cuesta 
of Tertiary basalt flows and undifferen­
t iat ed volcani cs and sediments. Gently­
dipp i ng, light-tone, alluvium between 
tufa cone and base of cues ta. 
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Figure 6. - iJest spring. View .. Test 
across .. lest arm of Black Rock Desert. 
Valley floor is 3 mt ... Iide. Black 
Rock P~nge in distance. ~I. E. H. 
Hager standing at the single vent. 
Only very small deposit built up. 
~!ater temperature is 192

0
F. Dis­

cha rge is 50 GPH ( est.) . Area of 
relatively lush r ange \'lhere flow 
sinks in and evaporates on valley 
floor. 

two-man plane t able party can acc ompli sh it in 2 weeks. Light aircraft 

can land on t ,he gravel road at Battle Creek ranch and probabl y on some 

areas of t he valley floor. Probably ; however, the most efficient opera-

tion ".:auld be from a camp at the west spring. Although it is possibl e in 

dry "vea ther to drive a car to the springs, the area is so r emote and rough 

that four-wheel-drive vehicles and at l east two~man parties should be 

us ed for any .. lork or travel. Mapping can be done at any time of year, 

without serious .. leather problems . 

Township plats are available at the Bureau of Land Management office, 

Hinnemucca. Plat of T. 40 N. , R. 28 E. indicates quarter corners may have 

been set behleen sees. 16 'and 17, betweensecs . 16 and 21, and behleen 

s ecs. 20 and 21. Bras,S caps are probabl y on the west township line . ,There 

are no bench marks in the area, but probably the county engineer can pro-



vide adequate lqcal eLv1 .tton control. A:Lr'pnoto index sheet s rr.ay be 

mo.pp:ln·~ party ,,hould h~lve -t1 e ci.n1tact " r:i.nts . .nq1rLry about t hem should 

.F'i.fth 

9?201;. ; cover ,ge at 1: 20, 000 by contact print s 

l 
"¥ • l'hi"' l'laB !Jcen one o;f Nevada 1 s :mo::rt spccta,oular 

:::u:d,u:ra l the:t:mal phenomena . Loca':icn is S 1. i. \<Jest of Bem.rrix,.re , approxi-· .·.'· 

mately 60 m:i.. sotrth;est of EJ.ko. by ::.·oad , on t he knde::r-I~ureka County line 

'' O'"' ~:; ·n·1·i l ..,·t' "1 " ( ·+'J. a"' "7. 8' ) "''r.::-.2"' ~u·nu · ·.'·'Ol' t. l_~ ~,J~' .:1. "'>;: ... "" :n l~"',r .. r". r.> ~n.·_,l·.lt J"rl <'~ '~ · .!,., '-' "'L<;; . .>.. ·b"' " 1 ) - •·- · " . ·~ .w <- •·- •.LL - '-' ~.- - "-' w-~·'· '1:.> - ,1. _ , ~ -• 

·~~r ti,a:ry basaJ;t . Holan and An de son (1934) de ,:;r.-r· ed fumarole;;. and gey-.., 

Stearns end' other {1937, p . 161) t epor•t 11 a out ;35 spr ings on 

no na·tural geys ers of tt:'P1'ec:iab1~ ri:iz , , but smal l nat ur a l 

n1.1.1ll$ ous . 

f·larr:na Po'\<re:::- Co . ( 631 o1..tth Hitrile:t.· Street, Los Angel e.s 17, CaU.forhia}, 

ii.:; a l, ·have drilled 11• holes on t he terrae(~ , B.nd 2 h:i gher on the h-I11s:i.d- . 

rhe l a tter . appear to .. a:-Ie failed to develop s:tgnificant amoru t .s of \J!:'\:Ler 

or. sta;:.'tm . Of the L.,. \.:ells (Jn thE! terrace 3 I·J6:re shut in on October 30, 

·· ·~·nd one Has open, blouing steam to an l.l~Yt.::trnn.ted d ifrL~n1.ce of 50 All 

veils ha ve 20-:i.n. conductor' plpe and 13 3/8-:Ln. ca•·ing , s et i n c oncrete , 

1:Hh 8- in . gat e val ves and flm,Jlinbs (f:i.g . 9). I have no data on \4ell 

, ~ ptl:1s ~ Thr:n:e ,,r£>re no pressu.re guages . Fro, stream about 200 yd . bel o ... r 



Figure 7. - Beowavle Geysers. Vie", south 
showjng steam from wells and fumaroles • 

. Sinter terrace is approxiinately half a 
mile long, 100 ft.l"ide, and 200 ft. above 
valley fill. · Outcrops above terraces. are 
basalt. Steam well blowing at right. 

Figure 8 . - Beowa"fe Geysers . Viei-1 
northeast along sinter terrace showing 
one of shut-in Magma Power Co. steam 
wells. Hhirlwind valley at left. 

-11-

Figure 9. - Beowaue Geysers. Open 
l.fu.gma Power Co. Steam .Jell. Hr. E. H. . 
Hager at .Jell head. Conductor pipe 
is 20-in., casing IJ 3/8-in., .Ii th 
8-in . gate valve and flow line. Steam 
jet is about 50 ft. long. Hater tem­
perature in natural mud pot is 198°F. 
Hater and steam are odorless and 
tasteless. 
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Sun Hf;.t er a .. "'lplEr no. l1 74 \ las t aken f;r\)ffi :1 small natu:z: 1 mud po t n the 

Hater t em.por a- ··.· 

There is a det td.led U. 

s:Ls (\lhite , liem, anc. Hari ng , 19S3, p . 1;.0, t ble 17). 

0 •. October .30 th .r:: ·r 0mained at loca'ti.on of t he mo t l~eccnt u-·11 a 

sttick of cabl e tools. This is Jn d1.gin.ee:ri11g hl- ·tto:c, so I do not h.:re 

' ! dJscuss th(~ adv:tsabili.ty of dr.illi .. n s ":; ea.m l<l'el1s '.::ii:.h cabl e too18. 

J 
i 
'I 
·~ 

I 
' 

5. Hot his l ocation is on 

.u. 'fr,; ::rhr,,.,,- . 4"u· .. C.ot. ,.,. :l· L<. Q•·'"<.<::f . J •' ;,!., • • 1 n Churchill Gormty (soc. 121 

AHS map Runo) • Stea1ns and othe.rs (1937, p . 160 ) 

10 Gl'H . Th - ~:':.NS 1leno mup corr:pil,d n 1957 shot-JS 2 sp:dngs . I e:uuni:ned 

b [~ 'fJa briefly on November 1 an~ fou. d 2 active t·lells (figs . 10, 11), 

Hagma Pouer Co. ·1t1s dr:Llled 6 holes i;;l,t Br adys Hot Spr:bgs s:i.nce 

Hovcn:ber 1959 . On Novo:mber 1, 1963 , four i·r-l1s '"Jere shut in, and a pptl:-

fently Honld not producr~ signific.a:ntly uhen valves \Jere open. 'l'he holes 

a:ee about 100 ft. apar t; staggered. a long a i'ault. Tertiary lava is a t 

the surf'ace :J.n the uoll ar ea . There are no c onsp:icuous tuftl deposits . 

All holes h<WE:: 20-in . conductor pipe, 13··3/B-in. casing, and 8- :i.n. 

gate yaJ.ves and flm-1 1inef> . Casing i s :Ln concrete at the surface . 

,·.·-:..::: 
'' 



Figure 10. - Bradys Hot Spri.ngs. Vie\{ 
north\:est at most active of 6 Magma Pm{­
er Co. steam \orells. Twenty-in . conduc­
tor p:pe and 1.3 .3/8-in. casing are c e­
mented to surface. Eight-in. valve and 
flow line. Steam jet is about 50 ft . , 
with reported pr essure 50 ps i at Hell 
head . Aggregate '\-later di.s charge i s 
25 GPH (est.). Catchment trough and 
pipe for local domestic heat, and \olash­
ing use. 

1.3 

Figure 11. - Bradys Hot Spr ings. View 
north at s econd active Hagma Po\o;er Co . 
steam \,el1. Completion and equipment 
s ame as \';ell shown in fig . 10. Flow 
is by heads, aggregate \'Iater 15 GPM. 
Hater temperat ure 204°F at well head . 

Hell,s 'Here r eportedly dr i.lled 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 blo'\-ling steam about 50 ft . , . \,Jith estimated (by Berry) steady dis-

charge 10GP}1 of water plus 15 GPM of Hater from condensing steam. Water 

at end of flo\oJ line · is caught and· piped about .300 yd . for domestic use , 

other thandri.nking. The second active \Olell was flowing by heads an esti­

mated (by Berry) 10 GPM of 'wate; plus 5 GPM of wat~r f r om condensing steam. 

Sun water sample no. 11221 . is from end of flow line on this well. \-later 

t ' 0 
emperature at flow line was 204 F • . The, water and steam are clear, 



odo:clcsn_. pH 7 . 5 (app:rox ), and , a1though appr.:rcntly not desirabl e for 

drinking, :i.t. :ts potable. The steam temper::turG :L:> loca ll;<t reported to be 

reported to be 50 

Hovembor ., 
-'- • C1arke and Gha-

Th:i.s thermal ac ti.v i ty :ts clear·l y rolt<ted to a fault ':,ono . Tho dril-

l 
' l ::Lng c hanged tho che.nnels considerably, uith apparently a net increas e in 

v:ater and sterun di scbarge . '.rhe di.sturlx::.nce also caused extension of d:is-

charge along the f ault to HighHn.y L,.o, uhere th.s pnvemont. 11melted1' and a 

nevi vent.- developed . 

6. Great Bo:iJJnf·' Sn:d:n·~·s (Ge:dach Hot Spr 5.ngs , Hard rs Hot Springs). 

John C .. Fremont discovEJred cc.Jd na. od these springs in 184/., . The Gerlach-

Empire Lions Club is no1·1 developing them a s a park , vj:th no great p rogress 

£ 0 a ~ ta (pl· ~ 1?) V · .d ~ \...L .. t) .. - · · Location :is 1 m·.c . northuest of Gerlach, in Hashoe 

County' (approx~ sec :. 15, T. 32 N., R. 23 E. , not shmm on AHS map Lovelock ). 

I r econnoitered here on November 2. There arc: noH 3 active v ents. 'T\.;o 

southeast clear s pr:Lngs dis charge an est·: mated a ggret;ate 40 GPI.f (by Berry) . 

third spring 150 yd . nortl:Tvtest :r.s boUi.ng and i'l ovm a bout 4 G.PH. There 

~n o", a r e no tufa bnild- itps . 'I'empend;,ure of the northi·.·est s;pr:ing i.s .::_,_,1~ J.' 

m. ). Tb.e t.,rater ttl1d taste-

less, and potable , 1.-rith pH 7.5 Sun vater samp.LO no . 11263 is 

C1a.rke a.r1d Chat .. t1rd and Poale 

of tr1os e uaters .. 
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. Figure 12. - Great Boiling Springs . View 
northwest. Steam at bath house is from 
main southeast vent • . Hater temper ature at 
northwest spring 204°F. Aggregate dis­
c;harge of spring area is 44 GPM (est.). 

7. Gerlach Geyser. This location is in remote desert, ~lmi . by 

road north of Gerlach, in Hashoe County (T. 35 N., R. 23 E., not shovll on 

AHS m, _p Lovelock). I reconnoHered here on November 2. The spring .activ-

ity is on the west side of a flat- floored valley tributary to the Black 

Rock Desert valley. A single "geyser" cone of s i nter (fig. 13) is about 

15 ft. high, from which \.,rate,r . flows at about 3 GPH (by Berry). There ar'e 

also, in an area of about 20 ac., 10 or 12 springs of warm, clear vTater, 

10' to 100 ft. in diameter. Total discharge is probably several hundred 

GPM, part of 1,-lhich is caught in an artificial reservoi r covering about 

20 ac. The geyser cone is the only notable s?ring deposit. 

vJes tern Geothermal Inc. has a vlell (figs. 14, 15) which on November 

2 was flowing an estimated 30 .GPM from a 6-in . line. There was no pressure 

guage. I have no data as to depth of this Hell. 'Whether the casing was 

not cemented or 1,-lhether the vlell has cratered around the casing is not 

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



Figure 13. - Gerlach Geyser. Sinter 
cone is about 15 ft. high. No geyser 
action apparent, only a fumarole, \-lith 
small jet Of steam . Total >vater dis­
charge at cone is 3 GPM . (est.). 

Figure 14. - Gerlach Geyser area. i-lest­
t ern Geothermal well. Vie\-l east across 
Bl ack Rock Desert. i~ater is odorless 
and tasteless. Flo\-T is 30 GPN (est.), 
t emperature 2050 F. Cattle congregated 
at this oasis of water and good range. 

-16-

Figure 15. - Gerlach Geyser area. Hest­
ern Geothf;rmal well, same as fig. 14. 
View north. Calico Mountains in dis­
tance. Gerlach Geyser cone (fig. 13) 
in middle distance. Note no cement 
at well head. Six-in. flow iine. Blue 
and bro\-m colors · in water probably 
algal. . 
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10-ll :un . south of Reno on U. S. ILtghua~r .395. g(lOlogicall y f'a:nt01.JS 

and brls been the subject of intEms :ive s tudy and nmch literature s:l.r!C€: 

1888 (Bedccr), ma1nly in connection with geochemistry and ore d0pos:!.tion • 

.113). I made a very CcTr sory s:~;;;,'ninution of thi:s a.rca o:.-1 .Ncvembor 3 . He no 

Hot Springs (fig . 17) i_s 1 mi . north of Steamboat (fi g . 16 ). They com-

p;ise one l ocaHty, but }n·obably not a s:lngle , s:l.mpl e hydrauhc system . 

s ·11ter H!HH<ranging in te:x:tu:ce from porous opal to dense calcedony and 

ou;; r +"' 11 
-" ... ~ v~ • '\I:,;_ters are us ed locally fo:~ mineral 

baths and heating. Hells :have been drille d by Hag1na Pouer Co. for steam 

. ov;:;r, but Htihout any vhlible succeBs . I found 3 v1ells <wt.ive 1 all.' i'or 

rilineral bath use. 

btgh mi:neral:i.zation, and p1uggi ng and corrosi.on nre 'erious problems i.n 

(U. s. Geol. (' \ 
.:~m:'\rey j. 

St4'l Hater sa:mple no . 11188 is from Hest active He11 17) at Heno Hot 

Sp~tngs · at l eak in t he bas e of' catchment tanl:: .. Tl1ere a:re cleta:1.leci U., 

Hem, a.nd \·Jari:ng , 1963, 

t :. b· ·1··· .e·· · ':)1.) d . .·· - ~ , an gas a.lalyses Eem , d ' ' . . . ~ c ' .., .1.. bl '?8· ). an" v;arJ. ng, .J..;lo;;> 1 va ~ e "" • 

1'7 ' 
I ) 



Fi Gure 16. - Steamboat Springs. Hells 
at spa for arthritics . Note heavy depo­
s l ts on catchment and cooljng ta~ks. 
\:c.ter t emperature 193°F. Thi s Steam­
boat-Reno spring area is geologically 
Hell knOltffi because waters ar e depos i ting 
go l d and silver. 
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Figure 17 . - Reno Hot Springs, 1 mi. 
north of Steamboat. Hell and cooling 
towers for spa and sHi mming pool. 

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

spri.ngs in t he UnHed States (Stearns and others, 1937), and 185 hot springs 

ar e I i sted in Nevada (Horton, 1963), not i.ncl uding those at the Cordero 

clai.ms. Several areas that appear especially favorable , 'but I have not 

eXar.J.' ned, are: 

Dyke Hot Spring T. 43 N. , R. 35 E. AHS Vya 

Unnamed springs T. 40 N., R. 24 E. .Al1S Vya 

Unnamed spring T. 37 N., R. 26 E. AlviS Vya 

Double Hot Springs - T ... . ]6 N. , R. 26 E. ANS Vya 

Unnarned spring T. 36 N., R. 38 E. AMS Hinnemucca 

Mr. Verne Haas has suggested exam:ning an unnamed hot spr ing in eas-

tern T. 46 N., R. 34 E., and Bog Hot Springs i n western T. 46 N. , R. 34 E. 

(AMs Vya). VJr. Eo H. Hager has suggested that a spring a few miles south 

of Winnemucca may be of interest. He also has poi nted out that hot spr ings 
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at Di xie Headoi:s in T. -~ 3 ·· ~, ( · ~ ·s .. , · ) r· · h . ? .t. . .iV1 l,eno are z. ong a ver;r r oce rc-

t ' l .,v a c·te:lva fault and that thB D5.:cio Valley in 1'. 20 - 22 N •• B.. 31. - 35 I£. 
' ~ , --r 

•• f 

·i 
1 

;( 
·l 

! 

t 
~ 

i. 
I· 

I 
i . 

. 

· I .., t-' 

i s B. i1ot:::.ble topographie loi.-i HhJch :ls perhccps analogous to th,, Imperial 

Va11 y 1:here 0 1 Nci11 he.s drilled hot bri. e vc11s. i~Je shonld make special 

effort to examine these locaHties . 

10 . Gcoloc;ica l problenis. There i s c onsiderable l iterature that is 

hel{Jful :tn studying the gemn.'a l g:::ologic aspects of therr, al ener gy, but 

<:iL"r!ost none that treats making specific locations for C<Xmnercial s t eam 

pr oduction. It appears t hat geologically the trick :is t o nuke the loca-

t i on for a bore to tap a r eservotr of \-J~tsr or st.oam, or both, at the 

· gpti mum depth for opMrm.nn p.resrc;u:ro- volu:me- tcmpcratur e for optinrum pro-

duct '.on of steam and vn.luable mi neral s . A par agraph from Smi :th 1 s rep ort 

· (19?8 , p . 355) on Ne1>1 Zealand geot her mal development is worth special 

It :ls apparent t hat the be.st opportuni t y for ex ploitation by 
<.drillin15 is :in a loca l -ity Kher0 t he natural heat .L'low is l a r ge , 
.but the a.mount Hhich can be taken off by bor es without ove:cdr awal 
cannot be pr edetermined . The nntur.: l heat floH :i.s an indication 
of t he rnin:i.mum arnount ava:i. lable ·co s hallo\.f bores but not much 
guide to the mro:imt..tm t-Ih ; ch can be 'h?i t hdrm.m by deeper drill' n g . 

·' It -vmuld appear tha t on1y by drilling and producing from bore s 
c an the f ull potential of an a:rea be ascertalned. 

All of ·t;he hot spring a r eas I examined in Nevada appear to be closely 

r el rrB&a to high- angl e norma l faults . Deta i led surface rr.apping crm pro-

· vi·~· ,some geometry t hat can be ext r apolated, but until subsurface control 

is '.'establis hed by drilJ.lng there Hill be considerable uncerta inty abou t 

.a .:fault attitude and the llidth of t he zone of breccia and gouge . Faults 
·'· 

are n ve:r pl anes , and s el dom simple f r ac t ures . Also, \-dthin· a f ault zone 

channels are certainly torturous . 
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Vx. S,. VI . ?eret (1963, p . 6) poi.:nts out that dr5.1l 11 ~""''s:itc cha:rac-

{A) Avo:tdanco of adverse rig settl ement . 

(B) Avo! dance of ste::.nn p .r co1at1o:n vc:ct:tcally t.i.1rough the so:Ll 
surface e:x.it :Ln tlte arct: s1..1.1~ro1L. d-1n.g ti1e :r5.g . I{e <r.t'Led 
n. c::r.i..se tihcr·e .roHds ·t-:ere :rero1J .. t.ed J~or· this cau.se . 

(C) So:ll properti e-s t·hb.t ·\jr~1l }Jornrit a good 'bonc1 of cen1errt to 
the bo] "" F'>~ll"' l."' UE' ""'<:c'•'-r··•r (·:, l vo ·.P"'')"' •td.l)"'';· 1•,1.·.l'.·L"'.··"''1.~,t. ~-·- - , ....,.. • .rG; ... -~ ~ , ~ ... "-... v ..... ~.J c., .... ...; c ... ~··-i:l -•·-l t:.: " t;.,t.,. .. ~- • ...... v.~ '" 

thi~> , s sve::ce trouble can r esult J.n blm:-outs und los · of 
pi.pe f'i x:it~r . ~ihere pi.pe :f.i::d ty :ts lost thermal e;:p£msion 
cau:3ed by as much as ?15°1" temperat-ure vould extond the 
1•Jell h.ead 1nany feet 'Jert.ical.ly· Cf:iJJs.in.g t :-coubl e , posr.rfble 
b:r~ea1{rtge , and allo\-rtng ~1. l;J.o~;J-Ol:tt e-xt erll<:tl ~tso t ho 91pe. 

(D) Good su:cface dr ainage :i.s :nect,ssa:ry ~ :n order to accormnodate 
run-off of l arge .volumes of -vm tor that Hould be produced in 
event of a 111-:'1 ck 11 Hh:i1e driJ.l:Lng, completing or test.ing a 
well. 

drJJled in the :i.mnediDte area of th ·~ natural vent s , abmxt on the ::rnrface 

tr<~,ces of 'the f<:~ults . 'l'he bores httve , 'n effec:t, gone do\m the fault zone 

· in~ l)X'OVided more efficient outlets for the fluid . At BeoHe:vre the weJ.ls 

are on a sinter t err ae.;; 1::h:icb ove:rl1 es basalt . At Bradys there is no 

large deposit built up , 1:1.nd the Hell heads aTe cemented in basalt . 

Generally, an ar c,a of hot spri11gs is dangerous t o explore at t he sur-

fa~e , not to ;nent:i.on drill f.t 'ltFell. Tufa crust may be t htn , dormant vents 

·" apd mnd pots nay be crusted oveT, brecdc'.\. and gouge ·in the fault zone are 

:P~·obably unconsol:i.dated_, vents shift along the f ault zone-> , discb:;.rges 

by local fault movements , ma;j or earthqualws, and dr:i. llj ng of \!ells . 

fd:Hn a lJ.uviuln and the east spr:i.ng frcm1 a tufa cone ovor·ly:i.ng al luvium . 

Such sites p resent serlous mechanical problems , and geological i;roblc<'llS 
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c.f TmknOi4U thiclmess of all uvium o.nd no local control on the unde:dy:l.ng 

fault .. An e:;;amp1e of a poor si 1~c Has at $'he Geysers in GaHfo:r'l1ia (Lc.ng-

ly theren.ftcr a portion of the grortnd used i.n the reHef pro,j ect fell 

To :::n:oid smrte of the oporat.:tonal dra\/backs of a l occ.t:i.cn on a. 

a abetter rillgl e n and control for intersecting the fRult 

zone, I ·Hould no-H be incJ5ned to drill:tng ~ directional hCJle, concerning 

1,·-.• '. ~·l'. ch '-~"'J , ,~ .·1'1 '"'"~-·•· t1coc._? ·p· o~'· ) st·,.,,·- - ., • J,i... ,q.J. . ~ • ~.. t:,~, t.-=.:v \ , ,-....~...~, • · "'_;.· ~t::v . 

l·}herG the soil characteristJcs are ext:rr~w:elv adverse but of a 
' ~ 

localized area the poss"bility of a directional hole can be 
considered prov:!ding the lateral d:i.stanee r equi r ed i s noJ0 exc es­
stv-e . 

Dr:Uling in 'the~ immediate area of hot springs is an attempt to t ap a 

reservoir t hat Js already l otJ.k1 ng naturally. I f e e:l \.Je should ser iously 

search also for geothermal f :i el ds '.:ithout holes in them • 

. In saarch:i.ng for, e.nd perhaps roughly delineating , 11 hot areas" I am 

strw:!lt Hith the idea that :i.nfrarcd air photography may be 1·torth serious 

imfe~tigation . I t s primary s ensitivity is to ther1t1al emissions and r eflec-

tions .. 

'One of t,he first ques Glan s is about the volwne of f luid ava:i.lable. 
• ' . 

GeneRally, the val leys · of t .he Bns in and Range country are o.r oas of alluvium, 

sevri:r'al thousand f eet :Ln maxinmm thi.ckness , and areas of i.nteri.or drainage . 

n.,l·b·l,; ;:,' ' , , 1' ' ' ' ' • I· • 1 d ' 1 l. ~ '"' n ' ·~ unea. reporcs J.nc J.ca t.e m gn. w::-:,cer ·Gao es , an t..ms . argc VOJ..l.L"lles o:r 

'Hater 1n these bas:ns . Ce:ctatnly the molmta:i.n areas have l ess porosity 

and~'permeab1.15ty , 1..Jith 1-(ater t ables gener al l y much de eper beloF the surface . 

data are very sparse, but He ca.n scont out .some t-IelJ. infonna-
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tion and the; U. S. Geological Survey Ground Hater .Branch can probabl y be 

of consider abl e help. I bel i eve ther e :is a large quan·t :Lty of Hater i n 

t he Great Bas in no'•', but, like t he Phoenix arou of Ar izona, l ar ge t-li"th-

draHals f or any purpoc es \I i l l rlO't be r eudtly replaced . 

I a.11 of the opinion that lie can locate some g.::;olog:i.cally att rac-

t ive prospects for thermal energy Hithout great eff or t . HO\·lever, it 

a;rpcars the most des.i r abl e prospect i.ncl udos recoverable miner a l val ues , 

a combi ned geothermal- mineral operation as in the Imperial Val ley. Loca-

· tion and development of such operat ions '•::1.11 probabl y be a major proj eot, 

, involv ing geolog;J, hydrology, geochemistry , geophysics (heat flow), and 
,. 

e!lgi.n ee:ri. ng . 

11. Hackay School of' f•f tnos_ i s l ocu.ted on ' ' t .d10 campus of the Univer-

s.':t Y of l'icvada at Reno . I v :Ls:i.ted on Noveznbe. L, Hi.th Prof. E. R. Larson , 

Chairmen, Department of GeoJog;y & Geography. He shoHed no special knovl-

ledge of, or i n t erest i n , thermal springs and r eferred me to l1r. Robert c. 

Borton of the Nevada Bureau of l+i.nes and to tho out s t anding authority on 

iliinera1 springs , Dr . Donald E. Hhite of t he U. S. Geological Survey, 
i ~~ 

1-fen)o Par k, Cal ifornia . 

12 . Nevada Bureau of N' nes is at the Hackay School of Mines. Hr. 

Robert C. Horton t-Jas very cordial to me on November L~ , but he made clea r 

tha-t nei.ther the Nevada Bureau of H: nes nor any other state agency had 

mad_e detailed studies of Nevada t s thermal 1>n~tors . Hr . Hor ton handed me 

.f3: pcpy of his list and map shm-Iing hot springs 1 sinter deposits, and vol-

6ll"tiic c inder cones :in Nevada, ;.-:hi.c h I have r eproduced for this report . 

He ·}tl.dicated tha t interest in Nevada ' s geothe:rmal energy prospects vras 



increasing. A per·mit fr01n t he £itat.o (Dc::partntent of Co:nserve.t ion and Na-

tural Resources , Carson Ci ty) is necessary f or dril ling any troll :in Nevada, 

other tbm for hcuschold us e . Tbe::-e has be::m no state pr ogram of collec-

t:5ng and f:Ulrig "1:ie11 cuttings. Dr:lllors 1 logs are f:i.le ~ at the office of 

·: t he state engtn c:.;r, Carson C.lty , but Eorton vras not encouragins abont 

~1: 
{ tho completeness or quality of these f.:iJ.es. There has been no state 

program of producUon t est:lna, sa ,,;1ling, or c.nal yzing •:ell and spr ing 

w.t.ters . The l'!eve.da Bu.reau of Hines does not have :information on drill:i.ng, 

d.~pthsJ c ompletion , or potential of He1.ls drilled for st.eairJ in Nevada , . 

and suggests only "the op erators for such dn.ttt . 

13. II. licger suggested conferring 

v!lth Hr .• I.ouis Gordon a t th:i.s office (206 H. VLrg;int a , P.eno ), but I did 

not: have time to make the ca1l. 

14. U • .S . Geologi.cal Survey .. The Gro-u.nd \later Branch has an office 

at 809 North Pl a za Street , Carson CityJ and p robal>l y c <.m be helpfu l , 

but I have not yet contacted them . fr . C. H. Herr iam of the U. S. 

Geological Survey at Ncnlo Par k is an authox·it y on Nevada geology and an 

old friend of mine. I plan to call on him and Dr. Donald E. Hhi te in 2 

Qr 3 Heeks 1-.rhen I go through Henlo Park to or from the Point Arena area. 
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