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)Iv e a depth of 2 to 10 meters and varying Hidths of 3 to 60 meters. 
lhe minor eruptions resulted in t he formation of sh e lly pahoehoe 
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i ~ £ GEOLOGY AND I-IINERAL DEPOSITS OF THE CUD DY ;-IOUNTAINS, "EST CEN TRAL 

IDAHO 
King, John R., ASARCO, Tucson, Arizon a 85703; Bruce, "ayne R. , 

Coas t a l tlining, Lel" i ston, Id aho 59 1157; S l ater, "Ii ca l N., EXXON , 
Tucson, Arizona 85705; Field, Cyrus ,,_, Or ego n St a te Univer s it y , 

Corval I is, Oregon 97331 
lhe c lose association of composite plutons I-lith po,'phyry coppe r­
Nlybdenum depos its in the Paci fic No rthl-Ies t has l ed to the geologic 
\Iudy of the Cuduy I-\ou ntaill s in 1,/est-Cent.-,, 1 Idaho. Lut e Te rtia,' y 
fa ulting, fold i ng, and Recent glacial and stream e ro s ion o f Columbia 
River Basalts have exposed I-\esozoic sed ime ntury, volcanic and plutonic 
rockS. The I-Iesozo ic rock s pr-ese nt includ e Triassic Seven Devi Is 
Volcanics, Trias s ic and J u,- ass ic limestone, si Itstone r ed conglomerat e , 
porphyritic rhyolit e tuff, a nd Juras s ic Lucile Series. This eugeosyn-
, Iinal assemblage is intruded by a Juras s ic composite-pluton. The 
seq uence of emplacement of the intru s ive phases is gabbro, quartz 
diorite, and porphyritic granodiorite (200 m.y . ). '-\etallization i s 
\ernporally and genetically related to the most s ilicic phase, the 
po rphyritic granodior i te. The IXL porphyry copper deposit and Kismet 
tOurmaline breccia are localized in the pluton nea r the margin s of the 
,orphyritic granodiorite phase. Sulfide mineralization a l so occ urs in 
;ont act me tasomat ic zones and quartz ve ins in the I"a ll rocks of the 
plutonic complex, Regional metamo rphism has affected all Jurassic and 
older rocks. Cretaceous(?) rhyol i te porphyry dikes are pr esen t, but 
sho" no associated mineral i zat ion . 

Mi ocene Columbia River Ba sa lt s cove r a t l eas t 70Z o f th e plutonic 
,omplex. A \-Iell-develope d e r os ion surface ex i sts at the base of th e 
basalts and any supergene enr ichment in the olde r roc ks may be 

prese rved 
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GEOTHER!·IALLY-PRODU CED I CE CAVES, ~\OUNT BAKER, I-li\SIIINGTON 

Kive r, E.P. and S t e~ le , W.K., Department of Geology , Easter n 
llashington State Co ll ege , Che ney , I<ashin g ton 99004 

~proximat e ly I km o[ geot h e rmally-produc ed ice caves occur s at the 
base o f the i c e m;J.S s p.lrti;t!l y fll li ng t h e s ub s ll nllnL t cra te r of glacier-
clad flaunt Bake r in tile No rth Cascades o [ Wa s h ington. Sub-i cc fumaroles 
localize cave l'ntrances ne a r the '.J e st edge of t he ic e f ill . Advection 
by melt'va t e r s treams creates ad ditional passages that are furth e r e n­
la rge d by \.J arm fum aro le gases movi ng upslope f ro m th e cast en tran ce. 
Cave air t emperatur e i s 5°C. Gas mas ks provide protection [rom the 
illS-ri Ch a tmos ph ere exce pt i n lo calized c hamb e r s co ntainin g stagna nt 
a r pocket s . 
A narrOlv ga p on the eas t side o f th e subsullimit cra ter probably fonned by 
crater l ake spillover along a hydroth e rmally- altere d fracture zone . 
Avalanch es may also h ave b een important. Th e melt"ater s tream emerges 
from the east cave entran ce , £ l o"s into an une xp lor e d cave b e nea th firn 
ice and ava lan c he debris in the eas t gap, en t e rs the Boulder Glacier , 
and reapp ea rs a t the S il out, 2.3 km cH.Jay) J h ours later. Periodi c geo­
thermally-indu ce d avalanc h es lIIay t emporari l y d"m the e a s t gap and pro-
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duc e 0 crnt er lake i n th e wide, flat , cav e area floored by fine sedim' 
100 m from the eas t e nt rance . Th e quick-cl ay characteristics of t h e 
sediment and a \wll of s team f r om a vi o l e ntly e ruptjng f umarole pre-

ve nted on exit th ro u~ l th is entrance. 

The caves arc p resen tly in dy namic equilibrium with h eat release. Ca~ 
ful study o f the ca ves and f umarole field s in th e s ub s ummi t crater will 
en ab l e detec tion of t h en11<11 activity changes In the dornw nt vol cano . 

GEOP HY SICAL STUDIES IN THE BELT BASIN, ~IONTANA 
Klcl nkopf, M. Dean , Jnc k Harrison, and Dolores Wilson 

G[QW GIC EXPLDJiJ 

U. S . Ceolog i cal SU1'vey , Fe d e ral Ce n t e r, De nver , Colorado 80225 
Ae romagn e t i c nod gravity s urve ys in co n junct i o n \oI1I: h !>co log

i c 
mappin g 

have been made i n a compl ex t ectoni c area alon g the Le \olis and Cla rk 
Line in western Mo n tana bet\oleen Mi s soula and t h e Idaho border . 

The magne tic t r e nd s /l nd a noma l y pa tterns gen e rally can b e r e lated 
to spec ifi c geo l ogic units , a nd thu s the magne tic ma p r eflec t s in part 
structure, s t r a t ig r aph y , and igneou S his tory of th e area . Pos itive 
anomalie fl re flect: (1) magn e tite-b e arin g ro cks of the Ravalli Gr oup , 
pa rt icularly th e Burke a nd Revett Format ions; (2) Hesozoic-Cenozoic 
granitic i ntrusive pluton s ; ( 3 ) a fel< Pr ecamb rian or Te rtiary ba s ic 
sill s , and, in some cases , (4) plates of lne tamorphosed Pricha rd 
Formation thrust into the area from the so uth n ea r the I da ho batholith, 
Linear t rend s of magnetic l ows r ef l ect some of the major fault zon es 

both wi thin and o u t s ide the Lewis a nd Clark Line. 
Gravity data that include 4 00 recent station s outline gross 
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st ructures such as the Purcell an t iclinorium and the Le\olis and Clark 
Line . The more detailed gravity data a re b eing used in conjunction 
with aeromagnetiC a nd geologic maps to h e lp un sc ramble newly discover~ 
comp lexities I<ithin and s outh of t h e Le"is a nd Cl a rk Line . 

PETROGENY OF THE DIABASE DIKES OF THE TOBACCO ROOT MOUNTAINS, 

SOUTH\>IESTERN, ~10NTANA 
Koeh l er, Steven 101., Depar tment of Geology, College of ~lines, 

University of Idaho , t·10SCOl'i, Ida ho 83843 
In l ate Precambrian time a tholeiitic magma intruded the crystall ine 
metamo rphi c rocks of the Tobacco Root MOllnta ins of southvlestern 
Montana as a N751~ trending dike swarm . The compos ition of the TobacCO 
Root di abase magma as detenni ned by the average chemi ca 1 anal ys is of 
three chilled margin samp l es is as follows: 

Si02 50.20 MgO 6.32 MnO 0.2 1 
A120 3 13.18 CaO 10.40 Ti Oz 1 .78 
Fe20 3 1.33 Na zO 1.98 P20S 0,15 

0.56 

FeO 11.76 K20 0.61 C02 0.09 
Fractional crystallization of the magma gave rise to diabase 

dikes of varying compo s ition following iron and alkali enrichment 
trend s. That fractional crystallization occurred prior to intrusion 
i s suggested by the mafic index and f e l s ic i nd ex relationships betvleel1 
the chil l ed marg in sample s and their coars e-grained equivalents given 

33CW* 
59.08 
13.82 
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be 1 OVI: 
Samp 1 e Number 27~' 
Maf i c Index 75 .90 
Fel s ic Index 25.86 

29'k 
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dikes after 

27CfIJ** 
76. 85 
27.69 

of th e Variabl e al terat i on 
a hydrat ion process . 

*Coa r se grained equivalent 
**Chill ed margin 
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