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ABSTRACT 

Th-: Rafl Rlv-:I v,tiky. n-:ar Ihc [,.lundary ,>f Ih-: Snak-: 
River rlain with the Basin and Rangc rrovince. is a north­
Irending laiC CCIh17.oic downwarp hOlllldt:d hy faull, on Ihe 
weSi. south. and cast Pkistocene alluvillm :lIld Miocene­
Plloc~nc luffaceous sediments. cI>nglomcrate. and fclsic 
vok:lnic rocks aggregate:! km in thickness. Large gravity. 
magnetic, and total ficld resistivity highs prohably indicate 
n huried ignellils mass that is tl)O old III s.:rvc as a h.:at. 
"'lIrCl!. Differing seismic velocities r.:l:lle to "nown nr 

dcplh had sp'llk,d J:R[),-\', Illkr,·'t ill thc :11-::1 :rs:1 pul"nll:ti 
srll' f,l!' :In c.\[lcrilllcnt:ti hinary-rillid gellth-:rm:ti rnw.:r rl:lIlI. 
Tht.: USGS silluics Wl'IC Illldnt:r"cn In pillyide a sl:iclltiiic 
fr·:tll1cwork fllr cv;lill:r I 11111 nf thc reSOlirCl' :ll1d In le,1 Ihc 
:IPl'licahilily "r v:llinlls gC\lphySlc:rI :lllJ g-:<llugic techniqllCs 
III the stlldy of gcoth-:rlllal r~'ullrc;t.:s. ;lIlJ Id :liJ ill sllillg 
tol wells. 

Tilc Roart Riv-:r valley is rarl uf:tll :lre:lll1:lpr.:J gel)lugictily 

'--' --- ------------------- ---/ • ·rr.:d strll<.:tllres and to ,I suspected shallow 1.0ne uf warm 
,.:r. Resistivity :lnoll1alics I'cfkcl dlffcn:lH:cs "f hUlh 

composilion and dt:gr-:-: of ,tileralil>n uf CCIHlzoic r,'Cks. 
Resislivity soundings ,how a ::! to 5 ohm'm IInil "ith a 
thickness of I km heneath a largc part of Ihc v,tiky. and 
the unit m:ly indicate partly hot water and partly dayey 
sediments. Ohscrved self-potential anomalies arc h-:liev.:u 
to indicate zone~ where warm water rises toward the surfa..:e. 
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Boiling wells at Bridge. Idaho arc ncar the intcrs-:ction 
of north-northeast normal faults which have moved as 
recenlly n~ Ihe latl! (?) Pleistocene. nnd an cast-nunhcast 
slructure, prohably a right-latcral fault. D-:t!p circulatiun 
of grollnd water in this region uf relativdy hibh heat flow 
and IIpwellins alung faults is the prohahle C;)lI~e nf tl1-: 
thermal anumaly. 

INTRODUCTION 

A flow of ahollt 2000 I/min l,f W;lIer at h\lIlol1llltlk 
temperalures of I .. TC has h-:en pl"t)dllccd fmlll a 152(,-01-
deep well COI1lric' ICd inlhc Raft Ri\l'r v:tlky. ,ullth..:rllld:tilll. 
early III 1975. The well W,\, drilled afler an illlcgralcu 
l:eolol6ic , geuphY'Ical, :llld hydrolugic exploration program 
begun a ye:lr and a half e:lrlier by the U.S. Geuloglcal 
Survey (USGS) in conpcratilln with the Energy Researl:h 
and Development Administratiull (ERDA). Drdling of addi­
tion:1i wells is now (May 197.~) in progress. 

The sOllth-:rn Raft Riv-:r vallcy nt::tr Ilriug-:. Id:tilo (Fig. 
,vas designaled a Knuwn Gc,llhc:rlllal Rcsllllrcc Area 

'-__ "0RA) in 1971 by the USGS (Godwin ct :11 .. I'Ji I) on 
Ihe basis of two sh:t!I",," weds-llriJge and Cr:IIl"-that 
flow boding walCr (Fig. 2). The huiling wells :mJ gcuch-:mical 
thermometry \lIggcstrng tcmpaalUrc\ "f ab"liI I.'we at 

Figllft' 1. ,'-I,ll' of 11)(' R,lfl Ri\'1'1 v,lli('1' region. Ici;,ho ,mel 
l.11"I1. shOWing m,ljOf (,lUll, I\),lr ,1f1d \),111 on downlhrown 
~H,k) arro\\'c;. ir)dlc.l!e rc·l.llivp directIon of n)o\'t'ment) ZlncJ 

'. ',lllll( 1,1\,'<; Ii"" S,ISl' ,'.I()\Jlll,lll)' only).' 
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Figure 2. Geologic .lnd gravltJtionaJ (t'JlureS of the southern RJil River v,liley. Lerr. Mt'J map showing [lougul'r gr;lVily 

units in the areJ m"p ,lnd the cross section Jno ,1 key 10 
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in Il'CI)nnlli,'slince by A, L. AndL'l"()n (1').11)' (jrUlllld'I''-:IIc:r 

srlldies hy Ihe USG,<; hll\'e h~'ell l':1I.,-i"" ""i ,)"''':1' :1 pl'rilld 
"f four d..:t:;lLks (Sll'arns, Cr:lIle1:tll.and Stl'willd, Il)-,~: N:lc,,: 
CI Iii" 19(,1: ,'vlulldorfr and Si,co, 1')('3, lind lIlso \Vli/f-l'f' 

<.'1 :d" I97D, in l:()Llp<.'rllli,," wilh Ih..: Id:illIl /),,:p:II'lIl1l'''' "I' 
W:tll'r Adl11illislr:lli(lIl), GC(ll'llcll1istry (lllhl: waler (11l1ll Ih..: 

1l:J.'in :111(i /{:I1I,1':l' l'r""lIl'l' ill':lr ir, h"lllld:lI) 1\ ilb Ih
l
, SII:I~l' 

I{i'ci r i
:1I11 :\b",I,1 (l() ~ll1JIlIl<;_;Jmi_2IJJll ~,J ~'n 1\ Ilk, 1\ 1111 

:11I aV':"::Ij;c: !'ojIX[;.lc:t: ,:IC'~-:<I.i'"1 llf 1.)1)1) In',:lh~il:I'-;-;;-IS filii.'d 

Bridge anJ Crllnk wells is Jl.'scriheJ oy YI\lIllg lInJ Milchcll 
( 197,1), 

'\'iTh-Ccllll/oie' 'l'<IlIllclih 10 :til illf<.:rrcd dCf'lh llf Ii\OO 1<1 

2(X)() III. Thc I{ail Rill'!' fJlIl" lI11rllil\:II'U llinltlgh Ihe b:ISill, 
which Orl'lI' onlo Iii.; :)1I;'f-e I{ilcr pl:tll1, ~llrrh "f Ih<: I{:tfl 
River h:lsin is llie r W lllinel11 Gre:iI Rifl 'Y'lem "f 0pCII 
fra~llIrcs in vcr)' yIHlnl,: h:lSall fluws Ihal C,\lellth 1I0rrhW1II'd 
'iO I.:m In Criliers of Ihe '\1"1l11 ~alillllill ,\I11llllln~lIl. TI)(' SURFACE MANIFESTATIONS AND EXPLORATION 
b:ISil1 i, flallf-cd ,111 Ihe \\,c'\I, "::1\1, ::lId "'lIlh hy OWIIIII:li" 
r:IIIl,:":' 1II1lLI.: "I' uf Tcrri:lry, l',ilc07Pic, alld I'rl'Cllnl~rillll 
rod.;s, n:Sr":clil'c'ly, Oil :he <:a" :11<.: Ih<: 5 11I1/<: II Rallge Ihi!,:hl'r 
l'il.!valiLlIl,S :li1(}1I1 2()()() 111) and Ihl.! Black Pil1l' ,\llllllillllll' 
(2900 Ill) cOllsislillg Ill:tllll}' I)f fillilleu l'enmylvani<ln IllId 
f\:rmian scdilllcniarv nh.:ks (R, f" Arlll\ll ""g alld J, F, SI11ilh, 
Jr" orlll l:Ollllllllll" 1')7.)), Oil Ih..: IIl'\t, Ihe COII..:rl.!1 and 
Jinl Sllg..: .\ltlUlllllill.' C'iO() m), fL1rmcrly groupeu as Ihl' 
.\1111[;1 Ibllg..:, lire m:lde lip (Ir Tel'lillr)" rh\ ,)Iilt:, Illld Illffll' 
CCPIIS s..:dilll":IlIS, \\liich ill Ihc JIm Sage ,\IUIIIIIlliIlS defille 
II hrul.:..:n 1lIllif"l'Il1 .'lllll'llIn:, liS fir'l Iltllcd I,), :-'1:II'lin 1'1'111111 
(ur:d <.:omnltln" 1'17.1), DirecII), (0 Ih l' \\'(.'Sl (I( Ihe C(1Ii..:rel 
:In(/ Jim S:lg(,' ,\lollnl:lins, and '(,'pllr:lI..:d frtlfl1 Ih(,'flI hy :1 
11:lrr()1V (lIldl \'lllIey. li(,' :11(,' ,.\lhiol1 ,\I"II1I1:lill' (.1(KXI rnJ. 

Rising Slllllll\vard fl'"11 (h(,' h:I\11I lire Ihe: R~(I Rive:r ,\I"IIrl' 
laills 1.lIX){) Ill), ()IIe: or rile: fel\' ~:I"'lr..:nding n11 111111:1il1 rall!;e, 
ill til..: N')llh :\n1L'ri~':1I1 C"rdilkr:l, Th(,' ,.\lhIOIi :llId Ibfl 
Riv..:r ;\joulli;liIlS (,'\I',"e glll'i,,·dllIIlC e:llrnric,\e:, (If Prccanl. 
hri:11I (~,.J hilli()n ~l'lll") llc/:11I1..:llil..: 1'111:1117 IIlllll/"nilL') 1ll;11I. 

lic'lI hI' P,l'C;IIII/1, i;1I1 ,lIhl 1(\\\ 1.'1 I';ill'%lc 1Ii<.'llISCd,IlI":
II

I:II')' 
!'tlck, ;111(/ /1) :dluc'/lIlll>ll(lIl' "l'rcr P:dc(l/llic sl'dilllclIl:!ry 
IOC).;, IFl'li\. 1')5(1, :\III1,lllll1g, 1')1<.,: C(lIllI'IOII, 1')72), nlill 
d:II:1 ar..: dl'Ill(lI''i ra I in'.! 11i:11 Ill..: Illl'l:lnwrphic, l'I)IIlPic-\ di. 
r"l'lly IIl1derli l', c\lL'lIsiv..: ran, "f Ih l' CCII"/oi l' fill "f Ihl.! 
R:lfl Rivt.:r ha,ill IhllclH>k l'II!llIlg' f""11 llie '\Ildl:l alld, 
Sln.:vc:11 pd 1<:.\1'0 III(/ic:l!t: llie prCSClice (If nlel:lIl1tl'rh IC 1II111S 
r,,:s":llIhlilig Ih",..: ill Ihe 1{;lfl l{i\'lT ,\I""I1/;lill', :lI1d 1I111 a 

II1IcI.: .\1Il:<.:..:"i(111 of IIl1l11ellllllorph",cc/ l';lIl"'/(1ic I'Ilcks 111:11 
w(lldd hav~' hel'n illfcrrl'd frolll ,)lIlell'r s , 

The presence of a geolhcrmal reservllir in Ihe soulhern 
Raft River V;]1Jey i: cvidenl in only a fl.!w rlllCl.!s, Th..:re I\' 
IS a warm seep OR C) ncar !ntl.!rmedllll l' dqllh well (Inlf 
in Thc Narrows (Fig, ~J. and aller..:d :dlilvium arollnJ Ih..: 
8ridge well marks Ihe si(e of a form..:r hOI 'pring, TUlliI 
dissolv..:J solids in water from the Bridge and Crank wl.'lIs 

nrc 17~0 anJ 3360 ppm, respectively: :It.juifcr temperallircs 
inferred from Ihe silica and Na·K·Ca g":olhl.!rm()mct..:rs 
(Yullng and :'vlilchell, 1973) arc nearly Ihe ,Sllllll.! as Ih..: 
ma\imllm lempCrJlllrC (147°C) ml.!asllreJ in the firsl ul.'..:r 
exploralion well, RRGE I, There ;Ire no lufa or sinkr 
nWllnds, Gr;]y Tcrtiary luffal.'colls scdimenls arc alrercJ 10 
lighl green nnJ locally weather (() yell(lw: aCClIl11l1la(iolis 
of l:halcedony loc;]lly :Ire present. Lava and flow bn:Cl:i:1 
exroseu in The Narrows arc ;]llered from hlae'k alld hl('\\n 
10 yellow along faults :lOd frnctllrcs, hUI rlagiocla,'e feldsrars 
remain fresh. The green and y<.:llow color, pruh:lhly indi~':lle 
fOl'rn;lIion of monlmori!lonitic days, rrovillg (kfiniil: hll( 

\\'1.';1).; and nnnrcrv:lSive hyJrolh..:rm:d ;tilcrallOn (C, f{, 
:'--iidlOls, l'/';]I comlllun" 1974), 

The limils of Ihe gcolh..:rll1l1l rescryoir r":ll1ain IIlldefillCd, 
Warm Waler flows from sevcral irrigali(lil wclb Ilil'Ollgholl( 
Ihe R:lfl River valley, anJ lemrl.'rll(lIrl's of 7()OC \\"1.'1'<.' 

mensuret! on Ihe surfacc in Willa leaf-illg from a C(
IlI1

rkl
l
'J 

hUI nonrroductive oil leq drilled ncar Malt;1 (Fig, I), \\!al~'r 
tcmr<:r;]llIres of (,0 anJ .1X"C, respcctivdy, wcre measured 
in wclls northC:1\1 of Albion :lnJ ncar Allilo (Fig, I): (Yollng' 
and Milchcll, 1973), 

!nili:t! shallow drilling was O..:gllfl oy Ih..: USGS l'00l'l'I':I' 

lively wilh ERDA in 1'.174 10 Jelcrrnine Icnlperaillres .lIld 
flow in Ihe shallow :1qllifer, A I(lla! of ,l~ IlIlgl.'r h,,/cs \lI.'/'C 
Jrillcd 10 cieplhs of ahollt .10 m in anJ n":llr Ihe Rafl Rlv..:r 
flood plain hetween BriJge and The: NIIIT(lWS, ,'\11 off,'et 
10 the Bridge well wns drilled 10 a ueplh of 12J m, In 
1974 nnd early 197'i, five core holes were Jrilkll in coopera. 
lion with IJaho Department of Waler Adminislralion to 
intermediale depths of 76 10 434 m 10 lest hydrulogical, 
geophysical. and g.:ologic modds: the Jet!pes( of Ihest!, No, 
3, encountered waler al 90°C near Ihe hotiom, The first 
deep hole, Raft River Geolhermal Exploraliol1 (RRGE) I. 
was drillcd oy a commercial contr<1Clor fur ERDA, and 
was completed cady in April 1975 to a derth nf 1526 m, 

T.D_<:'_F).rid~~~_c.._w,,-s inler~cc~StL.~~er1~ 
~, and yielded a flow of:lholJt 40 I/sc( at \uh\urfaec 
lemperatures of 14() 10 14rc. CUllings from oil It:SIS ncar 
Mall:l, Naf, and Strevell (Fig, I) also yielJeJ valu<lo!l.! 
informalion on Ihe geology of the oasin, 

GEOLOGIC SffilNG 

Th..: lower R:lfl River v.tlley in sOlithL'l'II Idld10 Ii.:, ill 
:J nnrrh'lrclI,ung hll,\ffl hOlh IVarpcd :IIIJ dl1\\II(.II;/I<.:d III 1:11<: 
Cenozoic II!TIe, The b:Jsin is in Ihe northern p"rr nf :he 

Rod.; Imi" :111<1 '"rfici:i/ dl'f'",il' I l'C(I[:II i/l'd ill Iii..: '<'"Ih. 
L'l'1I Rllfl Hive:r hll\1I1 :lIld ;ldj:ll'CI1I r;lIlge:.\ :11'(,' '"IIlIII:lll1ed 
III Tlillic I, Pre'·Tcrlil"'Y 111111' llle Ill"", d":sl'rihcd hI' COIilPIOIl 
(l'i7~): 1110'1 of Ihc:se: lIIlIl' do 1101 (wI' 0111 in Ih(,' m:lppcd 
:11'1::1 (Fig, ~J. 

GEOPHYSICAL STUDIES 

Gravi!v Measurements , , 

Gravily sla(ions were eS/:1olished :It :l,10 poinls in (he 
I 11'1: a of Figure ~, The dliia werc reullccd 1(1 Ihe, COlllpkl..: 
ilollgller lInnl11aly assllrl1ll1g ;] density of 2 ... 5 g/cm', Th.: 
prol:cdllres uscJ were designed 10 producc ROllg llcr anomaly 
vlllues accurlilC 10 (),2 Illg:i/ Imdlig;d) excq1( ill :lre;IS PI' 
hiGh local I"p"graphic relief where Ihe uncerlairlly in Ihe 
Icnain corrCCl101i mav he as large ilS 0.4 Ill!;a/. The gril\ ill' 
mar nf Ihe: region ('\fao..:)! IlnJ Wilson. 1973) slIP,},':::\ a s,eries 
of lows:tlon IIie enlire CLlurSe o( the Raf~.Bi~v 
in the sOlllliern Rafl f\cr-b:lsin is one of Ihese, Bouglle~ 
:I;~es riSi:l'I)\'~-fir--'i'ii!lT,ovC'rl~icI-:-'Pim:anJRafl 

---.. <·--c---~----""-·-'-"'"'--~. _____ ~ 

River \l\)lInl:lln, lind a hic:1i Cl.'nlcrcu over Ihc ;dlu\'iulTl ._-- .-.. -~- - --~-.---~.... ----:---,..; 
sOllth of Sh..:cp ,\lounl;lin In Ihe Cllqcrn Jim S:I[!C \lpllnl:lIns, 

----~- .. --:-"--.-~ 
The l~r;I" ill 1,1\\' IS I'I"dIICl'd IntlSll)' 11)' Ih..: (kll,ily conlrllsi 
h..:llVc..:n Ihe CenozoIc sedimcnl:lry and \'oicilnic rocks, 
c:iI..:ullilcd from Ihe <.1:1la to oe aboul 2 km'lhid, allJ Ihe 
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Ta.hl(' 1. Rock 1I1liiS and surfiCial dq)o',il~ ()f 111(' ,<lullwrn R.1II I,iver h.hill .111(/ .1<iI.1Cl'1l1 r.lllf;L') Lt':lt'r 'Ylllhul, r('It'r 10 
Ill.lil Ul1ilS ill rlgllf\' 2. 

Ag<, 

.,r--- "lu.I!I·rn,HY 

Hulot ('n(' ,'nd 
PIt'ISlo<'l'f1t.-

AlIlIV1,11 ,HId ('011.111 ... lil tQ .... i, "I!t/vlun. of III.LI'~ orollll.l).:I· ((J.tl 

F.ln ailllvlUfll: CO,H<"l' 10 linp, mudl'f.Jlvly \\,.·IJ·"tlrll,d 't.h.1I1h lri.Lr .,.:r,I\,(-1 (Ill I Hvdmollf <.10\)(· ... Yll\Jtl>-: ~r.l\d" iql\ I dl'pO ... ltt·d during 

1.1'01 pllJvi.ll 1'1'1· .• 0(/1'; nwldl(' gr.lvl'l .. 101m) dl'po'I!,'d d\lfll\!-( 1.1"'1 .! III I pill\ I.d ('llI"IHI,'" Ilid gf.l\(·j .. (( )10) lI]dt'( 1~1.\ll rlHft! nldt·q 
plll\t,,] t'jw .. odl'; ,lgl' 0/ undl\'idl·d gr'lvl'l~ t()l) "'01,'" 1.1'[ dl'It·PllLII\·t! 

Pll'i'-lo(('oe 
TI..·fll.\r¥ 

Plu)«('rwo .mel 
Mloc('~II) 

PI iOf('fl(o and 
MaxtOnt' 

Pf"fml'U1 and 

P,onno;;,lv.1ni.1n 
Prnn..:.yl ...... lnl_n dnd 

MI~~ls!-lpplan 

Ordo ..... iclan 

PfC'cJmhri.Jn 

-R.lir Form.1I10n: S.)f'\d. grJvei, sill .11'(/ {1.1Y IX'llI'Jl1t ~.Ih t\1\l'r V.,ll\,.,. Ir!g. :!l 

Voj< dille dome, tTll}. [xlrUSI\lt- .1IloC'l ... h.ll1ow lfI!ru~i\'l' ~l., .... y dfld Ilthllld.d, (hvollll' dllllll'" I 'H\Lllnlll~ pJ,I~III~ 1.,-.,. plwllo( (, .. I ... 11 .mel 

nolln 01 SOl'I'P N\ounIJin .• 11 ~O\ll'\(1 ,'\\0\101,11", .lnd .tlllllg <,oulh I"tlgc' 01 ",,111 ,)r(',1. Kul, •• rlwlrll ,1I.~t'" .If" I.oh\",p ,"'nulll,li" lIolllt'. 

7.8 =: 11m y, (lircon flsslon-lr.Kk, C. W. I'-I,w':>l'r. US C.S.) .1I\(i H . .J2 ~ O . .!(\ rH.}. 1J.,;·t\r h·lrhp.lr. J. D ()br.Hk'vlln. U.S C.S.I; 
Rnunn f...-\(HlIlt.lJn ck)lTw, R.J ~ 1.7 nl.y. (lirrun fi"!doo.tr.ll ~. C. W. N,w",.'r). 

\'V('ldt'd luif (Twr)' Thin )(Lh~Y rhyollh' ."h-How lutl (In (l'\l.lt 10.:.1\011 .. lIlt! III ,\t,tll.) .1Iwl i'.'.11 \\l·ll .. KHflollw!fI( .I)'!I'. -; (l -:: 2.(1 nt.\-. 

(li(cnn fi~sit)n·I(.){·k. C. W. NJ"-'.'O 101(·'f.11.lh'(l in upp,'r n1<'nll)('r oj S.ll! I.tk,' Form.llioll. 

5 .. 111 lJlw Form.lIinn. ToCal thlfk","">\ .• II.HII IROO fll. In wt .... h·rn 1',\11 tlf h,1"i", cJivlIlt·d h" \fll( .HU{ Il'lt'mlll'f .11 lim S,lgt' ,\.\1111111.110 

inln IJpfwr .w1Ci low.., nl{'mhc.·(~. rulf.l( t'OU~ ~J,'lfI~lon(·. "dl~IOIH.· .IIKt ("()Il).,donKor.lll·. In K~(:r I, lilc.' tll1P"( t.;-O m 1\ ht-:hl.Wv\'" 
Jnd gfily luff.Kroll) ~1Ix1~10IW' Jnf.J 'Ih'-lone .wd (o.u~,·-~r.lill('(t ~.lnd .... I"nt' .\1\(1 (tltl).!,IOllh'I.II,'; lil,' 111\\pr ;-;0 III fI' II).:hl'~,:.rt'I'I1I,.'(ldl"(l 
lutl, luff .. n'Ous siJUlont- M)O !-M'Ilh.tnlll.' • .lnd 1,m C11r,uP'OU!ro ~dl~I()I)(' ,lll(i 1,lflllll,1h .. 1 .. h.llt' In !ht' N.11 \\1'/1. 11ll' upper loon m 

i~ durnin~ln!ly gr.1y.lncl Ian lulf.lCt .. )U'" ~.lO(J""IOn(· ,lnd \ih~lont'; thl' IOWN 2('0 nl I .... nl(l ... lly (on~!()IlI(,f.lI{, ,lnd ..... lIl<I'-tu!l( •. 
Upper memb..'f lTsu); Gray and lighl-gr'"('n lulf, fuif.1Ct"UU!oo S.U)(i~lof\t' .11KI ~dl~loI\(, .• 1"d l)llft ,11\(( hl,lY ru0t4lclrlWf,II('. 

Vokolnic rTlE"mrx'r at Jim s.)~ ""oun'.'ln: C,lIl\i ... IS oi rhyolilt' fluw\ !T~jl. ol\',cit'd Inlo tlppt'f nc"IU) ,1n<1 /owI'r tTc",I) lIIllt .... whf"t' 
S('P~UJlt"'Ci oy J vifrophyrl' 1)(("( (i.l \lflll {T~ihJ. Flow~ I 10 1)0 m Ihi{ \... of hi.\{ k gl.\..,s\· ,11)(1 rt·d·hmwll PO(pIWf1Ilr·,lph.lf1llie ,.lle .,d!..."li 
rhyolilP conldining phe-nocry)l~ ol oli~oc.I~I'l'-.lndtH~Jl'lc' ,tlld pigl-onllt': UPP\'f '.""! h_l~ no/m,11 Jll.lJ.tnl'll~ pnl,tfll\, Jtlo .. t limn 11\ ll1w('( 

lInlt ,lrl' mJ~(\(~tically n'\I('r~t'd. Vlltllph'yrt· hrvc nJ unit -, oll~I .. I ... 01 hl.h ~ gt.I~c" (1.1"'" ,I h'\\' (\'111111\.-11'('" !Il ~ III III ,h.Hlll'!t'r Ifl 

.. y{~lIow Jnd Of,ll1";" m.ltrlx of h'ytirdrt"(l ~I.I~"; (.1u· IOllgLK''o III gt.I .... y 1.11.·,\ h,I\(' rl'\I" .. ("(1 1H,1~1'k'11t 1'III,lrrh. ullll H'pl.lt 1'\1 I,'h'f-,tlly 
by \),c.-dded luff in \oulhern Jim S.I~:'· MtJunl;IIIl~. R.ldl{lf'llt'ltiC d,III'~ on up!>." flow UIl": I)_~ ~ () C; m r. (I..,,·Ar whoh' (fH L... "fllI'.[rIlIl~, 
ll't.'m.ln, olnd M'llde. 1 q751; 9.4 ~ , h tn.y. {zircon f!!' ... lon·lr\lt·L.. C. \N. N.H'c"t'fi. 

lowC'r rl1l'mht., fTsll: Gr.ay o1n<i whil~. Ihlll·'x·ddeo 10 n1J.,"''' ..... filii MId IUlfJct.'olis ~.H,(hl()nt·. \vhlf(' 10 Ilgh/-SrI"'n .. h.lh· .lod qhqont', 
.and spur!o-e bNh of finE"-Wollnt>O ('ollt4iomt'r.tw. 

• M.lnning Canyon Ul Shalt': OJrk·gr.1Y ;lhyllllt· 

• Fi:-.h HJvt'n (?) DoJomih': Gr.ly .11 ... 1 l rt'.IIIHolwt'tI nll',.llI1n(ph~,...'(1 tltlionllh' 

.. ElIII·k.l (?) Qu.ufZllt'· \,\'hllc.' nwl.l<\II.lfl/lh· 

P(J~;c)IlIP (?) Group, Undlvlt!('(I: T.H1·\\Il,.lIh('fll\~ IIllIHI(l' llI.lfllll' 
• 5<·hl~1 of M.lntlK.lIlY P .... ll). O.lIL.·hfllWIl 11I1I1III'·rllll'!'llll\ 11(' .. , 11 ... , 
.. ()lJ.Hllllt' of CI.lrk ... A,) .. in: QU.ltt/ll4' \\ Ith 111111 11IU ..... 11\ IIt'·lullfil,· .. r h,..., ill!t·r !,,·d ... 
.. s.: hl~1 o( Sh'Vt'll'!o Sprlllg': Fllw·gr.W)l'(/ 11IlI~( 11\ Itl'·qU.lI!.1 "l h ... 1 .\Jl(/ ~1,lplllfl' ph) IIlh' 

·GLJ,Ulllf~ of Yo .. l: \Vhil(>. [m'ldly }!((·t·/I, I1IU", o'vrju ,lIlel IWIII.lldl{ 'III,HI/ill' 

• S< hl\1 01 lIPf)C." NJrruw~: n,uL.·IIIU\\tll 11I{l11!~' qll,lIl/lIl,·ld"p.lrhH .. ,111"1 ,1lld gill·' ...... ttl;, III' In 1":;';(,1 I trlllll I Illd It) t·1 \ \ III 

.. fHl.J Ou.lrlnlp· \Vhl!t, 1o p.llt'"1.11l Iln", p\'!lit qtl,\tl/lh' t.)., l lll" III h:IH ,F t .,1 I'" \ \ In I:'", 1:1 If\ 
-010('( ~th, .... 1 Brown ml(",ll,(h,,/ 

-Ad.lmrH,h!· Boda"s. of nl.I:.>;IVl' .\I\\! ~:rll.'I"'''I( 1.N.rphynll( .1d.1IIH'111I1'. In p.HI 1/1I1t1..,\t· IrHo PW( .Huhfl,)n tIl lI'j'I,lnlllfl'hl! rot " .... .lnd 
in p.1rt oldt·, rh,ln 1h(~' r(K\.. .... Foon .. ~!lt'l"" d()~I1('" ill wl'''h'1l\ h: • .l1 ~'\"f ~.lil~~t· ,lilt! /,ih'I;1l R.11I1:C (\(11" III t\t\(,! 11 ... ,1,,\\ 
1 r,1H nl 

more dense pre-Cenozoic "hasement" wcb. !(l'laliv,ly 

small varialions in Ihe gravity fi.:ld 'uperilllpo.\cd on llie 

I~q;e low may refkct mass an'Hll~lies within the Cenol.llic 
rocks Of within the oasement ro..:k5. 

Seismic Refr.1Ction Mc.)Suremcnls 

SCi\llli..: l..:fla":li"lI 'f1l'C"''-' wefe t,hl:lincu in :111 ;,1,;1 

.: ... I\;nuing from lile large gravilv In\\' in Ihe (entral P;lrl 

lIf Ihe Rafl Riva valley (I'll;! . .j) '''lIlh\\'cslw,lru int" The 

;\I:lrI'O"S and v.eslward frllill the I"w. a":I-."" ;r1luvi:r1 fans 

e;l.\t Ill' lh..: Jim S:lg.: I-l"llllt:lins. All spn::lds were Shlli fro III 
!'loth direCli,H\s. hul cOlllpi..:lc rever~c hasclllcnt cllVer:q;e 
was obt;,ined ('n- ()lIly pari "f the 'pre:,d,. 

Aeromagnetic Data 

An aeromagnetic ,ufvey of part o( the an:a \<':1, fl,,\\ n 

with north-,outh flight lines ~O() m npan and IXU\) III ab,"e 
5ea level. The magnetic d,IIOI arc sh,)wn as a r.:sidllal m,lp 

in Figufe :I. On Ihe cast side of Ihe Jim S;I~L' '1I)(llilaills 
the magnelic anomalies corn:lale wilh the mapp.:J di,:ribu­

lion o( volcanic rocks. Major highs :1I1d I\)ws :lre ", .. ociated 
with normally and fcver5ely magnetizeu unil.\. A gem:ral 

correlation hetween magnetic intensity anu the gr;lvity high 
SQulh o( Sheep ;\1ount:lin suggests that the base 111":111 to..:k 

is 51 ightly magnetic. The absence of large magnelic anomali..:s 
vithin the aren of Ihe major gravity low suggcsts Ihal \olelni..: 

ock is not n major part of the basin fill. Two .:Itlngale 
---" magnetic highs south and ~ast l)f Sheep ,\follntilin n1ay hI.! 

produced either by volcanic ro..:ks or by m:lgn..:ti..: lUllls 
within the hascme,nl rocks. 

Thr.:e majnr vel,'city llnils \\..:re lllappeJ: 5.~ Ill6.71..11l:'sc\S 

~JJ1':_J'Le,Terliaryb.~' ... menl J'llJ..:l.s. abJ.lut.-l km/see f"f. 
T..:ni:llyv_"kalli..: rocks,andl_<.:ss_UI;ln 4 klll/'cc 1'''1' T.:rtialY 
~c;lin;~JliaIY[J.lI,;h. - -- • 

Three arcas of uiffcrenl ,ci,mi..: velncilics th:,t Cllrrel;lIc 
well wilh geoillgic and tllpngraphi..: (cailires W<.:f": udilll:d 

in Ihe C.:nozoic rocks. One an:a is cLlnfincu largely 10 Ihe 

ccnlral part of Ih..: valky. !'lut il :r1,o exlt'ntis 1()\Ver parts 
,)f the alilivial fans. 111 Illoq places th..: \·..:ltKily scclillllS 

arc typical or Ihos..: C\l'cctcd from a basin ,,'ntaining a 

!hi..:k SIl<.:..:c.\Silln of p,"lrly con,,,liJ<lI':u scJimcnlS. Thc 

'l'c,")d area is C<Hlfincd 10 the ;dlu"i:" (;'Ils. Vclocilies ill 
lile range ..:speCicci f"r 1,,\,:1 flows (higher lilalllh",c en":,)lln­

Ineu :II cOlllpar:d)/..: d..:plh in Ihe firsl :lfea) OCCIlI :al dcplhs 
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Figure J. Aeromagnetic map of Ihl' southern Rait RiVt'r valley. 
Contour interval 100 gammas. 

less Ihan 400 m_ The third area is in and ncar The Narrows 
where high-velocity rocks (volcanics) arc ne,lr Ihe surface_ 

A typical vclucity regime for water-sallirated unconsoli­
dated or partly consolidated basin fill is a gradu;1i velocity 
increase with depth from about 1.5 to 2.5 km/sec. Much 
or the valley area is underlain by rocks of Ihese velocities; 
nowhere do interpreted velocities exceed 3.0 km/sec. From 

VELOCITY 

.-----.j < Z.S lI",j,ee 

~ i II!IIII ~ 2.5- 3. a II m/sec 

I I 3.0-3.~ km/sec 

1< .>:-: ><>]3.5-3.8 km/sec 

[" ... i ••• '.;. ;.: 4_2 - ".& kmt'uc 

(',',:::,::.j ~Z- 6.7 kill/sec 2000m 

Ihe Bridge f;1\I11 10 The N;lrrow~ ill :1 slrip ab"l1l 1.5 km 
wide. layers wilh 2.5 krn/sec '·cl",·;li<.:\ :Irc wilhin a few 
kns of mclers below Ihe slIr:ace. su~.gc'lillg hydrulh,'rmal 
induration of Ihe sedimenls. 

Rils):mgnl. vciocilies v:lry betwecn :Ippro.\imalciy 5.2 and 
£:_?.kl11/scc, prohahly indicating litholc)gic Jifferences 91" 
local fracturing, 

Audiom.1gnelolclluric Soundings 

Sixty-eight audiomagnclotclluric (A,\IT) sounding stations 
were occupied in Ihe southern Raft River valley. At each 
station two soulllJings were made. olle for a north-south 
and the other for an cast-west orit:ntati(ln of the telluric 
line. Scalar resistivities were calculated at each of 10 
frequencies in the range R to IRIlOO Hz to define the sOllnding 
curves, and maps were prepared for sevcral of the fn:qucn­
cies to del ineate arcas of ;IIlDmakHls conductivity. The slation 
spacing of 2 to 3 km ddines Dnly the gross conductivity 
variations in the area. 

Figure 5 shows t",,, A:--'IT apparent-resistivity maps made 
at 2(\ Hz for each orientalion of the lelillric line. Differences 
in Ihe 1l1:lpS rcfkct Ihe pre,ence l,[ lalcral resislivity v:lria­
tions ncar Ihe sOllnding slle. The rang.: in apparent resistivity 
val lies is frclm arnul 2 10 20() [,hm f1I at 2f, Hz. The skin 
derlhs (which arc Ihe arrrn.xim:Il': c.\rloralion deplh) for 
Ihese resislivities al 2h ill ,Ire l.j() to \.JiXl m. 

Examination of the two A~·IT maps shows Ihat the most 
prominent n:sistivity high is just east of The Narrows. This 
correlates wilh a north-I rending slructural high ,ecn on the 
gravity mar and a (orrelative high in the 10lal field oat:\. 
The differen(cs in apparent resislivity between Ihe two 
orientatinns indi..:ate th:1l Ihe edge l,f the body W,IS close 
to Ihe ,tation, ,Ind toge·ther with the gravily arHlm:liy imply 
a narrow hody. Fair cllrrci:llion is evident hetween the AMT 
high and the gravity high ncar Sheep MlHlntain. The larg.:S1 
AMT low. in the vicinity lIf the hot wells. is defineo by 
the 14-ohm· f1l contour. 

Figure.J. SC'l\mic profiles of 11ll' soulhl'rn R.lll h:lvl'r vailey. 

.. 
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Figure S. Audiomagnetotelluric apparent-resistivity maps of tl)(> ~()lItl1('rn R,lft River y,llley. Rl'Si5tivit)' contours shown ,1re 
a logarithmic interval in ohm' meter, . 

. Irect-Current Resistivity Survey 

A hipole-dipole total field resistivity survey cnllslstllll:: 
of ::(,9 total ficlt.l stations occupiet.l about a currellt hirole 
3.22 km long. At each station the potenti;il dirr ercnc.:s were 
recordet.l between three potenti;d electro<.les (M. N. an<.l 
N') placed at the corners of a triangle an<.l thc electric ficl<.l 
components were calculated from the approximations. 

V MN 

EMN = MN' E MN • 

VMN • VNN' 
E ---

NN' - NN' MN' 

These three components were addeu vectorially. llsing polar 
plots. to obtain the direction and the magnitude of the total 
electric field E T' The lengths of the sides of the measureu 
triangle ranged roughly .from 30 to 100 m. Electric currents 
in the range of 40 to 60 A were provi<.led from a 40-kY A 
truck-mounted generator. and the differences in potential 
al the field stations were measured on potentiometric char! 
(ccordcrs. 

Figure 6 shows the normalized (or reuuccd) "prarerll-rc­
sistivity map which is obtained by cli/culating the ratio 
between the ohserved and theoretical apparent resistivities 
(or horizontal layering beneath the center ll( the current 
bipole (Zohdy. 1973; Zoh<.ly an<.l Stanley. 1974). In general. 
areas outlined hy values greater than unity indicate that 

~ section contains more resistive materials or that basement 
- :ks are shallower than at a sounding made at the current 

--oipole. or both. COllversely. areas \llJllined hy contollr val lies 
less than unity designate the opposite. It sholll<.l he nutcu. 
however. t~ows and highs may be caused hy thS 

Figure (,. 
sOLilherll 

!--------"f-I---"'-',."j'l 
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T"'" [=:J 0..,01.'''0'7 (IIIPO\,I\ 

'-'~~--' c:::J Te,tllH, ,.c~, 
lDUllJ p,,~r"I'a', rO(ll, 

Norm,ll iZ(,{j iJipole-dipole r('siSlivily m'l[l 
Raft River v,ll1t'Y. Resistivity coni ours sho,vn 

!ogarilhl11,c inlerv .. 1 in ohm' melers. 
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Figure 7. Resistivity profile; of the southern RJft River v<llley. 

prcs~~ceoL~lc(!plyc.lirf!in.& faults sCjJarating rncdial)f~ar~e 
ili (( c rc n<,:cUn...Lc,~i,'iJiYity •. 

_. -S~~-e~ty.nine symmetric Schlumberger sOIIIlc.lillgS were 
made. The maximum elect roue spacing (A ill:.) f(;r most 
_Jill!:~ rangeu from AB/'2 '" 914 m (JOOO tt) to A~j2 '" 

"'-;>0 

fL--------UtL-_.L_.mJJ.Ub ____ -..c<-....J;;J 

o ) ... 
L,O""O"". ',1101'*" ... '0-." ! 

a--: 0","'1""'01, depo'lI, (===:J r'''lor, 'oell., 

~ lIllIIIIIIIJ,;,·-rt,'lo''''OCIaI 

;ure 8. Self·potenti.ll mJP of pari of the soulhern R,lft River 
• VJIIt'y. 

)(,60 m (J~OOO fl). All Ihe soundings \\cre allttlm;]tically 
prucesscc.l and illtcrpr':Il'J (Z"hdy, 197·101, 1<)75; Zllhdy, 
Jackson, and Bisdorf, 1l)7_~) \lsing;1 DEC.IO digit:d COlllplIkr 
,llld a Hewicll Pacbrc.l 7~0.1A graphic rlDlier. Eqllivaknt 
solutions to tiJe ;]utomatically llhlainl'c.l ones were dcrivec.l 
by adjusting the corn:sr'Jlluing D, Z. (Dar l;ll'r(luk) curves 
(Zohdy, IlJ74h). 

Figure 7 shuws two resistivity sections based on some 
of these soundings, The high-n:sistivity material (>1{O 

llhrn'm) unuerlying most of the section is rre-Cenozoic 
basement [O(;k. Resistivities hetween 20 anc.l HO ohm' m 
ptobahly reflect volcanic rod; or coars..: c/;)Slic scdirn\!l1ts. 
Resistivities below .!() ohm' mare rrohably finer-grainl:d 
sec.limcnts. In thc ll1iuulc: rart of oOlh st!ctions is a Illw-re. 
sistivity layer (.1 to R ohm' m) in the Salt Llkl' fLlrmarion 
with an avcl·ag..: Ihickness of ahlllJl I kill. J)riOing dal<l 
inuicate that this layer is fine graineJ, com.isring of silt 
<Jnu clay, and is we;]kl), hydrothermally altercc.l. 

Self-Potential Me<lsurements 

A self-potential (SP) survey was made in the area of 
known hOI' wells and warm seeps, from The N<Jrrows to 
the ~icinity llf Bridge. The SP map (Fig. il) WitS made with 
an electrode spacing of 500 m and so dll<:s nor define 
short-wavelength anomali..:s. No largc-amplituuc anomalics. 
were found; the maximum observed was abollt 1i0 III V, and 
<Jnomalies arc in part maskec.l hy topographic effects secn 
as more neg:ltive potenti<Jls as onc gocs higher up tile 
pedimenl slopes. 

Two regions show positive SP a/lomalies in itrcits of known 
ncar-surface hot W;)ter. One is a narrow nortll::ll:C.IH.ling lQSlC 

'ust east of The NarrowsrA). !J~~LililLXl.CndStl:lI~gh 
the naiC- wclra-nd·-i-r~-:~()rth:l1Q1Jll~!L~;_i.L.i~flal1k~d 
f-;-r~ib(ltJI ~- km -oT~~I~ngth by il~WI(;iatcll. n~lti"c lOll..,CS 

'Wflicnrrc·slIlll:lhTY-;irclflleln ihe.d~~;;cL=~~ s(;~rSl: 
Pl'i1C-.TliIs aI16m;iTy-cnrrel~l~s-~vith rhe Britige f;]ullWhTch 

'"--- ----------------. "- -.---~.----- --._-----"" ---
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• 
is assumed to,'be a major conduit for the near·,trrfacc hot 
w.\tI:Lin thc arc'a, 

A lar!;1! positive anomaly tC) found jll~t south of the 

area of hot w~ils on the south sidl! of the Ra(t Rivl!r d(lc~ 
lot appear to correlate wit h other geophysical da.ul, 

Howevcr, it is coincident with a J.:positional sl!l,;ll1cnt of 
an alluvial (an and is at thl! junction of lineam.:nb sl!en 

on aerial photographs. The signific'lnce of this ant1maly is 
not yet clear. '. ~ 

Geophysical Summary 

In summary. the gravity Jata show accur.ltl!iy thl! gross 

structure or the hasin, and yi.:ld an approximatc thid,ncss 
. of the Cenozoic basin fill. Magnetic anomalies arc related 
primarily to the volcanic rocks and are useful in inferring 
their distribution and structure. The AMT survey provided 
a preliminary indication or the resistivity anumalies relatcd 
to litholo~y and structure. The seismic refraction and direct­
current resistivity survcys provide information "hout the 
thickness and lithology of hasin fill and thc location of 
major faults. The significance of the self-putential survey 
results has not been determined. but anomalies may be 
related to near-surface circulation of hilt wat..:r along faulls. 

An evaluation of the geothermal resources of thl! southl!rn 
Raft River valley and similar arc;as requires an ul1lkrstanding 

o( the geology in three dimensions. This can he obtained 
only through knowledge of the regional geology and geo­
physics, detailed geologic mapping in the imml!di .. tl! an:a 
of interest. intensive geophysical ~lIrvcys. and test drilling. 
We have not di~covered any gl!ophysical techniqllc for the 

ireet dclcction of thermal waters. 

STRuaURE 

The geometry of the Raft River basin is welhldim:d by 
the gravity survey'. Thickness.:s of the Cenozoic basin fill 
predicted from gravity, resistivity. and s.:ismic Jata are in 
close agreement and are confirmed by drilling at RRGE 
I, where Precamhrian rocks were encountered at a depth 

of 1390 m. T~ce!!k\L.9J!.s(!me"-thigh cast o( Shcer 
Mountain (MaheY,lnd Wilson. 197:1ltn:nds northwest across 
the";;orth~rn Jim Sage Mountains and app;~~~tlyis ;;; 
~;ten~i~~ of the Big Bertha gne(ss dome of the Alhion 

Mountains (Armstrong, 1968). l.D-te,rmediate drill-holl!._.t4.9. 

~> ~_.~C9lJnltI.~dP[!=s:a!!lb_Lii1 n. CL!1d,~f!1_~ Ijiis .. ,.i.1~'iT[m .. ....a . .ckn.lh 
eredicted fr~..!!1.~favit'y_S1.!.j.dy_ 

The Cenozoic rocks, including Pleistocene fan gravels, 
are cut by numerous faults that in a gencml way parallel 
the east, we~t. and wuth basin margins (Fig. 1). The favl!:!. 

wiJh£r:.~'lteHdi:~l'.tac,eET:l~nt,asc!,,~<:rl1)incd fro Ill, steep gra vity 
. ' gr'lsJj~ltS and steep gradi..:nls of normalized tot;IT~7IcTiJ'rill\: 

.' .. ".- --- -.~~"" -- -. __ ._. ~ . -- .... _._----_ .. _-------------
ti"ity ;Ire(i2 the n_orth-Lre.T1djng..[1rj~..s.e faul!'!'J:~.L.i!..l.!!,l!!t ' 
systcrrlalong the west front of the Black Pine Mountllins; 
.in'd (3) a concealed east~wesiDl;_;_t~'tficN;;r(;;'J~Ti1·the 
~~uth~rn part' of' the basin atab~~lheTai,tlilfcl[Rou,:;d 
Mountain. (Fig. 1). Generally,'the'''(iiidtss'flo'W{](;'wn-w;lro'''' 

displacement toward the center of the basin: eastw;]rd dip~ 
l 'n bedding of 15 to 30 degrees on (he east flank uf the 
I im Sage Mountains antidine augment hasinward strati-

- -.-' graphic throw on the faults. faults arc inf.:rred to dip (~ 
~ 19 70 degrees based on me;]Sllft:ment or Tract'tifcITrl'lnc" 

~~ref..r:~_m Intermediate drill hole No. ~'~~22ca\urcr~ 
of an exposed fault plane in the volcanic rnemher of the ._-----------.J 

S;dt Lake formation al Jim Sa~e i'vlolll1t;lill. gl:lViLyc .... pr.ck 
'SIml.";lr;ZJ·;-i;~"g~,~nl..:trYo( ;111:1 '<':Cli:'[I:;( th.; Bridgdaul.L. 
ir; RRGE I. ,-

~.£!: . .Y f I a t cst J1 It)\' I! JIll! IJ L .illLJlll.:., (OI1111u'L..inf.c r ruLJ.H.lUl. 

stlldy of lo(!\sal soils mantling the alluvi;d fans. Th.: north­
tl~ldlngT:il'iT!.':;il~';;I:I-It'i~I~~ ~;It ",'I,kr" fa.) sll~'f;;Ct's 1l1:1lltkd 

hy as much as :I m uf loess rdiccting at least flHlr derllsiti\Hl­
al.weathering episodcs, indicating an a~e (llder than the 

fourth pluvial interval before the present. The s;]rne fnults 
do not Cllt, and are covered hy. fans of "midd Ie" ;lg.:. 

which are mantled by 0.6 to 1.5 m of loess deposited in 
two (lr three pluvial cpis()dcs. If the (ourth-from-Y<1un!;est 

pilivial is middle Pleistl".:en(!. then the nlQ.:ilr:.e.cenl nwvcmC:l!.! 
on the faults was several hllndr.:d tll()lIs:1nd wars bd,lrc 
--"-----------~-- ----- - -. - - - ---

Knl.lwn occurrences ()f thermal waters above IO()"( in 

the southern Raft River hasin arc located near the intasec­

tion of the north-trending normal faults with the ..i:i.:lrrll\":s 
~!Dt<dill:e.(Eg ... 1.}. a nQrth~;Ist:trending linl!;Ir (c;\llJre "yi.lh 
reginnal geophysic<l1 e.\pression, prllhably a basement shl!':l!. 
th;,'t passes jllst south nf thc JinlS;]g~ :vltHlntaills. N'::lrly 

c~i.rt~ide_rll.~~i.LhJb.is,qructure is a conee;tit!d northeast .l~) 
cast-northeast faliit through The Narrows that separates 
\~T;:icly dif(crcnL\!DIl;jllql stylcs in the Salt~,!.k~_[~l!IT1;lt~l.l.'. 
'.l!'j~~; e~r.r:.c:~~'::.~ .. ':>UI~i~L·!..'~:I. ~c:~i:~t~,:,~tLT~l,":,ll..r~~~J.;,~ 
l~~.<:'t~!!r north:trentlingJault sets do.Jlot,cr(1ss. thjs ~!ruct~ 

The drill site for RRG E I was sl!!':cted n.:ar the Intersection 
of Ih..: Narrows \(ructurt! with thc Bril!ge fault. anJ the 

well was predicted to intersect the Bridg.: Lildt :lml produce 
hot water at ,lr hl!lllW I..jO() Ill: al.:lu;dly. Ihe fault 7llrl': .. ~II1!1 

..fh>:~...9!\V;ltsr was':n";\)\1I11~rc~bc(we~n T:;·l(l ;ulllJ.3.;(l...Il!~ 
Sl!ismie and resi~tivity studies pr.:dictcd pcnl!lr<ltion ,If 
hasement rocks in th..: well at a depth llC ahout IAOO and 
I..jOO m n.:spe<.:tivcly; actllal depth III has~ll1ent is 1:\1.)0 Ill. 

Thc seismic sludy had showed !tIIV-v.:I,'city b;l.,.:rn.:nl under 
th..: w.:11 site. Jue prooably to fractured rm:k, Hndthis rrovt:d ~7 
to he so. 

GEOTHERMAL MODEL 

Ge,;chemical and other data suggest that the R;tft River 
gcotherm:ti system is typical of l,l\V·temperatllre hot w;ltt'r 
systems as dc:scrihed oy White. Mllffler, and Truesd<!11 
(1<)71). The system apparently is self·scaling. Masses llf 
secondary silica and calcill! do not occur at the surfac<.:. 
hilt H silica caprock was encountered at a depth of 1370 
t,l un m in RRGE 1: many fraclllres in cores frllm the 
intermediate·depth w.:IIs arc filled with chOllccdllny anJ 
c;dcite. Thc high chillritie content of the watas (lOOn ppm 
and more) and aquifer tcmperatun:s lower than 15()"C ckarly 
indicate a hot-water rather than vapor·dominated syst":ll1 . 

Ib..I:....:.i.oJ.!l.bern. ... RilfL!5.iY~L "Jl!lc.L.£!;!~\b_e.r':'Jlil~ . .s.1'.~.l! n2. . .0. 
rI~lbably the result of deep circulalion of meteoric,,-',,']l£r 

J.l.1D ng ITh'l.iQr:I.u.Ul!~~::rric-ii1( IsT",:c'c C 'Iiti g ric ('-lI5 '; Ie i IV Tty in I h <: 

southern part of the ha~in arparcnlly took place between 
7 ;:md 10 million years ago. and any rdlled intru~ive masses 
arc too old to he an important heat source. WI! propose 
a model in which metel)ric w:ltl!r from the r\lhinn. Goose 

Creek. and Raft River Mtluntainsy--;~'hich h;lv<.: I'elatively 
hi~h precipitation of ahout ~()O m/yr. collects in ue<.:p Mv'\ 

(eOlI/,lie fill in Ihl' llpper R;lft I{iver h;l~in west llf Th..: 
Narrows ,lnd in Ihe SIHlth..:rnlllo~t Rart River \'alky. perhap~ 
wilh minor cOlltributions fmlll ranges casl Df the h:Isin. 
Suml! of Ihis watn d,:sc<':fIlis ailIng f;lults 1,1 deplhs sllfficient 
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to heat it to 145°C. HC<lt-flow values of 2 to 3 ~cal/cml/sec 
occur in the southern flank of the Snake River rlain (Urnan 

and Diment. 1975). which permits hCilting to 1450C at dq){hs 

of 3 to :'i km. HC:lted water then rnigrate~ urward along 
The Narrows structure and north-trending f<lults. and is 
t:lpped by wells intersecting these ~tructtHes.r~lliJ.J; ___ <)LC 

Qoubtle~~ oIlIY_NOL~L$lJ':Qndllit system that include_~ 
perrneanle aquifers in the S<llt Lake form;ltion. fr:lcturcd 

~"§e-s'n_Itte Pr~c~ll1_b~ian;_ocks, and perhaps. £~l1tlydi-p~~S­
t~r:ust faults jnP~I~QLOic and Precambrian rocks. 
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