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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 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 adv:tsabili.ty of dr.illi .. n s ":; ea.m l<l'el1s '.::ii:.h cabl e too18. 
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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 - 1leno mup corr:pil,d n 1957 shot-JS 2 sp:dngs . I e:uuni:ned 

b 'fJa briefly on November 1 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 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 . 
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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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Th c;:r·e 

du.c}cs . 

8. 

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 ) 
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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£. 
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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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