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~c Wall Mountain Tuff (Oligocene) d eveloped a eutaxitic fabric and 
I_ inar flow s tructures during th e transition fro m turbulent flow to 
rest state in a laminar boundary laye r . This concl u s ion ~nd the f01-
Iwing seq ue nce of e ve nts are in t erpreted from exposures 1n a pal eoval
ley where the tr an s port vec tor is kno"n: l) agglutinat ion and incipient 
collapse of glassy particles; 2)l amin a r shearing of th e compacting and 
~elding mass to fonn a primary fLm, foliation; 3)expulsion of gases 
from the collapsing , spongy mas s an d c oncentration of these gases along 
shear planes; I,) fonnation of gas pocke ts "here the volume of gases ex
elled exceeded that "hich could be acconunodated on s h ear planes; 5) 

: Iongation of gas pock e ts a nd pumice t o form a line3tion in the plan e 
of the foliation; 6) fonllation of gas flotation plane s on shear plane s 
.Mch accumulat e d unusually large volumes of gases; 7)development of 
dmary flo" fold s with a xe s perp e ndicular to th e lineation; 8)stretch

ing of th e complet e ly collapsed, densely ,velde d, highl.y viscous fluid 
with formation of tensi o n cracks that dip steepl y "dOlmstream" a nd 
strike approxima t e ly perp e nd icul a r t o th e linea tion; 9)end of fon,ard 
,-otion. Prese rv a tio n o f deli cate primary s tructure s pcrmlt s no second-

ary compacti on . 
Hare rapid de pos itio n a lon g the si d es of the pal eov all ey th a n 

along its ax i s ca used il1lwrd accre ti o n of tuf f ,·,ith ~teep primary flo \ol 
~Iiation resulting i n a u-shap e d ch annel cross prof11e . Secondary 
~Ids , whose axes paralle l the linea tion, and c oncurre nt g r o" th fault
ing occurred locally by creep tOl·wrds the valley axis. Interna l un
conformities are visible ",h e r e less d e fonned tuff overlies e ithe r 
rimary or secondary fo lds. All the tuff Held e d together t o form a 

: il!l?le cooling unit . 

_ing and visible stratifi-
;'oducts o f turbulent flo". ORIGIN AND GEOTHERI~AL POTENTIAL OF I SLAND PARK , EASTERN IDAHO 
Ile degree of preferred Christiansen, Robert L., U.S. Geological Survey, Menlo Park, CA 

j and some exhibit mega - 94025 
I S"anson, 1967). This Island Park is a topographic ba s in of compound origin rel a ted t o the 
,ics of transpor t ation and three rhyolitic cycles of the Yellowstone Plate au vol c anic field. Big 
' . Fi sh e l' (1966) presented send Ridge, the so uthwestern rim of Island Park, bound s a segment of 
, e d LUl' bulenL [lo\1U l;e und the first-cy c l e ca lde ra, l'lhich forme d by co llap se during the Hlick le-
mdary layer. I,e s uggest be rry Ridge Tuff e ruption 1 . 9 m.y. ago a nd I'lh1ch extended 90 krn e as t-

.:l inar and that the re s ult ward into YellOl'ls tone National Park . Thurmon Ridg e, the nortlll'le stern 
;sage of many individual rim of I s land Park, bounds part of a second-cycl e caldera 20 km across 

thot formed 1. 2 m. y. ago ilS a r es ult of the t·lesa Fall s Tuff eruption 
lar flO\1 s tructure s depends ' and is neste d I·litllin the older caldera. This collapse event r e act i-
"s entering the boundary vated ca ldera faults on Bi g [lend Ridge . Th e rest of the fi r s t- and 
cel1lpera ture. If above, the second - cycle calderas are buried by t he t hi rd -cyc l e 0.6 m.y . -old Lava 

for.m a viscous fluid "ith Creek Tuff and younger volcanic rocks. The eastern rim of I s l an d Park 
i f below, the particles fal i' is not a caldera s carp but is formed by large rhyo lit e flOl'IS of the 
f lm, in loose ash. In the th ird cyc l e. Th ese flows all ve nted Oil the Madison Plateau farther 
" fter deposition as in- east . 
"elding temperature to, or 

es . Thus , there are both The youngest major rhyolitic eruptions at I sland Park occune d a bout a 
r ained at the rollin g front mllion years ago. Subsequent solidifi ca tion of the rhyo l iti c magma 
~ y be trapped in the bound- I ~dies that sustained the fir s t two cycles a llowe d tectonic frac turing 
pockets ("lenticul e s", of the resulting plutons and eruptio ns of mant l e-derive d basaltic magma 
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through the caldera floor during the last 300,000 years. Because no 
major s il icic magma body now lies beneath Island Park, a high-tempera
ture geothennal system similar to Yellol1s tone is not likely. The 
granitic plutons are still cooling, however, and a lower-temperature 
geothermal resource might exist at rnoderate depth. 

The S E! differences influence the type mas 
inate in the drainages and are especially appli 
Dlope failures. Within the more or 1es8 contin 
of the Middle Fork of the Payette, landslides a 
failure and present a continuing road maintenan 
road of the North Fork of the Boise is more sub 
falls. These differences should be considered 
conDtruction. GE.OLOC;!C :; ,;CTION ACIIO !;!.; Cr:NTHAI. SO IW JlA, " r:XTCO. 
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TEPHRA DEPOSITS IN THE CENTRAL IDAHO BATHOLITH 
A 2~O km long section, oriented SW-NE from Bahia Kino through Cla yton, James L. USDA Forest Service , In 

Hermos1110 and Hoctezuma, straddles th e Sonoran De s ert Province I and Range Exp'eriment Station 316 East I 
(Raisz, 1959) on the west, and the northward continuation of Idaho' Wendt George USDA F~rest servi) 
King's (19 39) Province of Parallel Ran g es and Valleys to the east, Fores~, Bois~, Idaho'83706 I 

Struc turally , the r a nges are uplifts, many bordered by naralle) 
faults that ex l' d b th l'thi k t . ' soils containing a thin, discontinuous ash 1aY I , pose vo can1C an a 0 ~ c roc s a tlle1r crests 
and in their cor La id d I'iddl t T T t' gently sloping upland sites in the central Ida es. rant e an', e- 0- Bte cr ~ary tectonic. . 
events contribute mu c h to th e present land s cape. depos~ts have not been radiometrically dated, 

Comparison with adjllcent areas rev.eals tha t the oldest rocks (post-Pleistocene) on the basis of stratigraph 
are metamorphosed ad d f d d' t f Pl ' mental data. There is some indication of more n e orme se1men s 0 a eoz01C age uncon- . 
formab1y over1ai b th 1 t ( ? ) T ti 1 i . 50il hor1Zon mixing has obscured positive iden 

n.v e ow e rnws . er a ry vo can c un1ts. . h i h d il d l' 'fhl 
Widespread emplacement of pluton s , commonly ne a r grl1nodiorite in one tep r a w t out more eta e samp ~ng. I 
composition are displ"yed l' f d' d d I within the reported fallout zone of both" Hazam , ~ . n a zone 0 1 s pers e I1n e o ngated I 
batholiths ranging in a g e from Late Cretac e o u s to Ea rly Tertiary fnlls , but position of the ash deposits in thel 
(Anderson and Silver, 19711). Post batholith units include a refractive index of the glass indicate these a 
swarm of basic dike s , best dis p la'yed 90 km cas t of Hermo s illo presenc e of cununingtonite phenocrysts coupled I 
i n a major pluton. The Late Tertiary (? Plioc ene) Baucarit I St. Helens a s a poss~ble origin. Soil managell 
Formation , consisting of basalt and c onglomera te, unconformably with these a s h depos1ts are discussed. J 
overlies tile plut o nic and Tertiary volcanic unit s , forming the 
flanks and fill of intermontan e basin s . The late s t flowo are INTERPRETIVE GEOLOGIC CROSS SECTIONS ALONG GR 
basalts that overli e valle.y fill. Alluvium and gr a vel of GREAT SALT LAKE, UTAH I 
Quaternar'y a g e. cov e r much of the s urface from Hermosillo to the Cook, Ke nne t h L., Department of Geology an 
coast between 1s01a ted r~dges of Tertiary vol ca nic rock. Utah, Salt Lake City, Uta h 84112; Iverso 

~!a nor Park Court, Rockville, ~!d . 20853; 
THE INFLUENCE OF ROCK ALTERATION ON RIVER BASIN r.EOHORPHOLOGY IN THE I'!app i ng Ag e ncy, Army Topographic Command 
SOUTHERN IDAHO BATHOLITH ington, D. C. 20813; Gray, EdHard F . , De 

Clayton, J.L . , I nt e rmountaIn Fores t and Range Exp e rimental Station, Geophysics , Unive rsity of Utah, Salt Lak 
Bois e , Idaho 83706; Cochrane , A.H. and Nichols , C. R., Department Duri n g 1968, a r e connaissance g ravity survey 
of Geology, Boise Stat e Univ ersity, Boise, Idaho 83725 salt Lake , Utah Has made Idth a LaCoste and 

An analysis of tHO major drainage ba s ins in the southern Idaho batholit in a joint proj ec t by t h e Army Topographic Co 
reveals a strong influence of rock alt e ration on their morphologic c har. cal and Nine ral Survey (Cook, Iverson, and S I 
acteristics. The Middle Fork of the Pa yette River and the North Fork I gravity da t a fr om this s urvey and survey s al~ 
of the Boise Riv e r have similar draina ge area s and total drainage di s - and t h e Sou th e rn Pa cifi c Railroad causeHay ao 
charges. Both drainages ar e d evelop e d on simila r rock typ es : th e qua r t z o the r s , 19 (6), four inte rpretive e,ast-Ioles t g ' 
diorites, granodiorites, and quartz mon zonites of the Idaho BathOlith. , ac ros s the l a ke Here compiled . Using an as s 'l 
Geomorphologic characteris tic s of the tHO basins , hOl,ever, differ ma rk- tras t of 0.5 gm/cc b e tHee n th e Cenozoi c and 
edly. . max imum thic knesses of the Cenozoic rocks ale 

Granitic wall rock H!th i n a 30-m i1 e long portio n o f the dr a ina g e of files , t ake n at th e follOl'ling approxima t e la j 
the Niddle Fork of the Payette River is cha ract eris tic ally s hear ed and 3,600 fe e t , in the are a we s t-northwe st of Ro 
argil1ized. \~a11 rock alterat i on along the dra i. nage of the North Fork (along t he ca us eHay)--7,OOO feet, in the are. 
of the Boise is les s p e rvasive, and a rg11111tion is localized . This Lakes id e ; (C) 40· 57'--7,600 feet, in the ar 
reflects a gen erally high a ng l e of intersec tion betHe en th e river val- I s land and Ant e lope I s l a nd; and (D) 40· 50'
ley and the structurally controlled tributary dra i.nag es. Dra i nages midlolay b etwee n St a n s bury I s l a nd and Antelope 
paralleling major argilli z ed linea r trends, su c h a s the lofiddle Fork of I or smalle ~ de ns ity contras t ,JOu1d result in 
the Payette, tend to d ev e l op wid e r va lleys Iolith gently sloping canyon l a rge r tll1c kn esses, r es pec tive ly. The gra vi 
walls. Drainages p e rp e nd icular to linear tr ends, such a s the North no rth,~ard-t rending Grea t Salt Lak e g r a b e n i SI 
Fork of the Bois e River, exhibit st e eper canyon Ha lls Iolith a larger II comp r 1 S~s a t l eas t . ~HO separat e Cenozoic bas 
proportion of exposed fr es h b edrock. by g r a v1 t y lows ) wh1 c h a re div i d e d by a s t 


