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SRP, partially burying the much more s rhyolite and that large areas of the PI 

(Idavada Formation a nd equivalent units). The orientations of flOl'­
controlled streaks in welded rhyolitic ash flows at the so uthern 
margin of this area diverge from eruptive centers nOI' buried n ear the 
center of the SRP. Several cotlsiderations suggest tha t these centers 
are calderas which collapsed when tire rhyolitic magmas erupted . Hany 
of the ba s al tic s hield volca, -oes between the Snake River and the 
sou ther n margin of the SRP form arcuate arrays with diame ter s of 
l5-l,5 km. This geome try suggests the basalt volcanoes mark zo nes of 
vertical dispi>'cement at the margins of buried rhyolitie cald e ras. In 
so uthwest Idaho, the Idavada-type r hyolite ex t ends south of the 
Owyhee No untai ns , whereas the t opographically-depressed western SRI' 
extends north of these mountains. This divergence sugges ts the 
nature and origin of the easter n a nd western SRP are different. The 
western SRP i s prob a bly a l arge g r a ben, perhaps related to the 
parallel sys tem of the N\~-SE trending faults in central and eastern 
Oregon, whereas the eastern SRP probably manifests the regional dOl'fl­
dropping that followed the tirne-trangressive line ar volcanism which 
progressed from extreme Sj./ Idaho or Nj./ Nevada to Yellowstone Park. 

THE SIXTY MILE FORMATION: A SLIDE BRECCIA OF YOUNGER 
PRECAMBRIAN AGE, GRAND CANYON , ARIZONA 

Breed, Willi am J., Department of Geology, Muse um of 
Northern Arizona, Flagstaff, Arizona 86001 

The Sixty Mile Formation is a rock layer in the Grand 
Canyon deposited after th e Kwagunt Formation of the Chuar 
Group (Precambrian), but before the Tapeats Sandstone 
(Cambrian). It was IIlOSt likely formed during the tectonic 
activity that re s ult e d i n the folding and faulti ng of the 
Younger Precambrian rocks. The Sixty Mile Formation is 
present only on top of Nankoweap Butte and in Sixty Mile 
and Awatubi Canyons in the axis of the syncline pre se nt 
in those canyons. It s hould be co nsider ed i n all prob a ­
bility a slide-breccia deposit. 

II EAT rLOI·1 STUDIES or TilE SNfKE InVER rUIN 
~rott, Charles A ., ~lack,"ell, David D., Depa r t ment of C~ological 

Sc i ence s, Souther n Ne thodist Unive r s i ty, Dalla s , Texas 75275; 
Hitch e ll , John G-, Idaho Depa rtme nt of Hater Resources, Stat e h ouse, 
lIois e , Idaho 83707 

A h eat flo," study of the S nake River Plain has been initiated ,"ith the 
object ive s of eva luating the ge othermal po te ntial and t h e regional geo ­
tectonic setting of th e Plain . Ove r 50 I.ells have be e n logged for 
tC' mp e ratur e -depth in[nnn:ltton :lnd a multi-h o l e dt:illing program i s i.n 
progress. Observe d gr-adients range frolll approximately 400 C/km to ove r­
l500 C/km and pr e liminary hea t f l ow values range upward from approxi~ 
mately 2.0lJ,ca l /cm 2scc. Th e r e lire numerous areas \vith a nomaloLls heat 
flow values ( 2 .5 to ov e r 4.0~cal/cm2sec). A preliminar y conclusion is 
that the r egional heat f l o," in th e Snake River Plain is above t he 
average of the regions of high h eat flow of the western United States. 
Differe ntiation of h ea t transfer du e to r egional aquifer systems k no,"n 
to be present in th e Snake Riv e r Plain and that due to crustal a nd 
mantl e h eat sources is still uncertain; ho weve r, the h eat flo," data 
furni s h con s traints for eva luation of the aquifer systems Dnd on the 
mode o f formation of the Plain . Prelimina ry conclusions are that th e 
cr usta l and/or mant l e component of heat fl ow mu s t be hig h e r t han th e 
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UPPER EOCENE PORPHYRIES IN THE COLORA 
HISTORY OF THE HEST MARGIN OF THE FRO 

Bryant, Bruce , Marvin, R. F . , Mehn 
C. W. , U.S. Geological Survey, D 
Denver, Colorado 30225 
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DEfOHHATIONAL ORE STRUCTURES IN THE "J" VE 
COEUH D'ALENE NINING DISTRICT, IDAHO, AND 

Caddey, Stanton IV., Kennecot t Exp lorat 
Researc h &. Laboratory Division, Salt 

The "J" vein is a deformed l ead-silver ve 
"Hhin the Re vett Quartzite Formation of t 
"est end of the Coeur d'Alene mining distr 
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ROCKY NOUNTAIN SEC7'ION, BOISE, IDAlia 591 

surrounding areas of the Northe rn Rocky Hountains and t he Basin and 
Range Provin c e a nd that large a r eas of th e Plain ha ve g eothermal 
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UPPER EOCENE PORPHYRIES IN THE COLORADO MINERAL BELT AND THE 
HISTORY OF TilE WE ST WIRGIN OF THE FRONT RANGE UPLIFT 

Bryant, Bruce, Marvin, R. f., Mehnert, H. H., and Nae se r, 
C. IV., U.S. Geological Survey, Denver Federal Center, 
Denver, Colorado 30225 

potassium-argon ages of biotite from monzonite, quartz mon­
~nite, and porphyritic quartz monzonite from ~ast and 
southeast of Breckenridge, Colorado, are 49.4±1 . 7, 43 . ~~1.5, 
~d 43.B±1.5 m.y., respectively, and show that intrusion and 
~neralization in that part of the Colorado mineral belt are 
of late Eocene age . Fission-track ages of zircon, apatite, 
~d sphene from the porphyries are concordant within the 
limits of analytical uncertainty, indicating tha t the rocks 
cooled quickly. The zircon ages are 5 to 10 m. y. younger 
than the biotite age s . 

The Breckenridge-South Park r egion lie s in the south 
~rt of an infold of sedimentary rock at the west margin of 
the Front Range uplift. Previous work has shm·m that the 
region was first uplifted in Late Cretaceous. Erosion re­
~ved as much as a thousand metres of Cret a ceous rocks 
before deposition of Tertiary basin fill began. Biotite 
from a bed of cry s tal tuff about 1,500 m ahove the base of 
the fill g a ve an age o f 53.4+2 .0 m.y. comp a rable with the 
KIAI' whole-rock age of 56.3±1,6 m.y. for an andesite near 
the base of the fill as reported by Sawatzky in 1969. After 
~position of the fill locally to a thickness of more than 3 
km, the rocks were folded and cut by faults. Precambrian 
rocks along the we s t margin of the Front Range uplift were 
~rust over the adjacent sedimenta ry rocks in South Park and 
in the north. The porphyrie s were emplace d after the 
thrusting, \oIhich must have ce a s ed before 43 m.y . and 
probably b e fore 49.4 m.y. ago. 

DEFOHNATIONAL ORE STHUCTURES IN TIlE "J" VEIN AT TilE IlUNKER HILL NINE, 
COEUH D'ALENE mNING DISTRICT, IDAHO, AND THEIR EXPLORATION SIGNIFICANCE 

Cadd ey , Stanton W., Ke nnecott Exploration Services , Ge o chemi c al 
Hosearch & l.<1b o1'<l t o ry Divi s i on, Salt Lake City, Utah 84104 

The "J" vein is a de fo rme d lea d- s ilve r v e in-type o r e body. It o c cu rs 
within th e Re vett Quartzit e Formation of the Be lt Sup e r g r o up nea r th e 
west end of the Co e ur d'Al e ne mining di s trict, Idah o . 

Ore fabri cs we r e fou nd to e xhibit structures r e mini s cent of tho se in 
mct 81110rpllic terraill S. Th es e or e t ex tur es are s inliia r to those de ­
sc ribe d in other par ts of th e distri c t by I-Iald s chmidt (1925) and Siem s 
(1973). ar e struc tures inc lud e s chist ose gal e na, a tt e nuat e d and con­
t orted l e ns es of c hal copyrite and t e trah eclrite, folds, boudins, rod s 
and an gular t o s ubround e d f ragme nts of vei n quart z , sid e rit e , and wall 
rock. Th e harder g an g ue and wall rock fr a gments we re s catt e r e d through 
the sulfide matrix of g ale na s h m, ing ev id e nce o f flatt e ning, str et ching 
and rot a tion. Gale na schisto s itie s We re produ c ed during de forma tion 
and sub se que ntly annealed into v e r y fin e - g rained " s t ee l" gale na. In 
~ome r a re in s tan ces , late-stag e accr e ti o na ry t e xtur e s were ob se rv e d . 

Ouring thi s s tudy, methods of struc tural geometry we r e applie d in 
ord e r to r e cons t ruct th e de forma tiona l hi s t o ry. It Has f o und that ob-


