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that the Los Pinos gabbro is an erosionul cross ,se ction throlJ~i" . a fM e 
Jurassic volcano, The inn.:;r 01 ivine gabbro may then l'e pre<;ent [I'; :: 
11lJgma chamber and its di fferent i at ion products whcreas th e I 

j
i,' .... iii u res may ave ee? luid-rlch channels that marked the uound"ri{~s i C::'C bctlveen thc enclosing rocks and the IllIvard-crystallizing rr(Jllt or t:hr~ 
j ~ s!:: ... magma. 

; il ~=~ u-zz .. ~ >--w 
;1 "':11 i5 TRANSGRESSIVE AGE OF LATE CElWZOIC SILICIC VOLCANI C j{OCV ~; f\ C rw~ ; ::; ::orJ'I'!1 
I: ;; ca .. EASTERN OREGON; H1PLICATIONS FOR GEOTHEHf1AL POTENTIAL 

I 
rl ll:· I'Talker, G. W., HacLeod, Norman, and NcKee, E. II., U.~: . Ceolog i. cal 

II;, .., III i! Survey, !1enlo Park, California 9'1025 
,j ~ iii II: Rhyolite, rhyodacite, and dacite domes and floHs arc COllllllon in awl 

I ~'Z fa C south of the northHest-trending Brothers fault zone that extends froo rn 
JI ,: = cc iii Newb?rry Volcano near. Bend to the. eastern m~rgin of HaI'twy Ba s in and 

I'" possl~l~ ~eyond. Reglonal geo~oglc evalua~.lOn by Halk')r indJeated that 
,1/; the slllC1C rocks are progresslvely older ln a southeaster'n tlir'ect:i.ol' 
'.:.,; away from NeHberry Volcano, Hhere the rhyoli.tic rocks ape P.l.ei s I oo:ne 
I,ii and Holocene in age. This is confirmed by K/Ar dates. The dis tance of 
,'11' major silicic rock masses from Newberry Volcano and their isotopic ages 
! i are: China Hat, East Butte, and Quartz Nountain, 15 to 30 km, 1 m. y: 
: Ii and less; Cougar 110untain and Frederick Butte, 40 to 60 km, about II 
'ii m. y.; Glass Buttes, 100 km, about 5 m. y.; Horse Mountain, OHen Ilutte, 
" Drews Ranch, Cougar Peak, Thomas Creek, ~1cComb Butte, and Tucker Hill 
'j! northl~est of Lakeview, 110 to 160 km, about 7 m.y.; Palomino and Burns 
, i: IBuottes neardBDurnks, 160 and 170 km, 6 and 8 m. y.; Beatty Butte, 210 km, 

I m.y.; an uc Butte, 260 km, 10 to 11 m.y. The ages increase 
I toward the southeast at an approximate rate of 2 cm per year. This 

'ii temporal relation and association of the silicic lIIasses with a major 
ii' fault zone sugr,est s a tectonic control of magmil r.llnesi:J th;lt 11I<1y b~ 

,;i related to plate lIIovement or mantle convection. ;i! 
If, Young shallow silicic volcanic bodies serve as heat s our'ces for 

I Ij most, if not all, commercial geothermal fields. Tile age relations in 
I southeastern Oregon suggest that silicic bodies young enough to be I commercially attractive as heat sources may occur near the northwestern 
I III end of the Brothers fault zone. 
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: \ INTEGRATED EXPLORATION IN GEOTHERHAL AREA 7\ 

Ward, S. H., Cook, K. · L., Parry, W. 1'., Peeples, W. j., N~sh, 
I~. P., Smith, R. B., ilnd IYhelan, .J. A., Deportment o[ Ceologi(:111 
and Geophysical Sciences, University of Utah, Salt Lake City, Utah 

Preliminary testing of an integrated exploration system designed for 
detection, delineation, and evaluation of potential geothermal 
resources in the State of Utah has been in progress since June 1973. 
It is intended to use photo-interpretation, field mapping, structure, 
petrology, goochemistry, microearthquakes and seismic noise heat flow 
resistivity and induced polarization, gravity, electromagne~ics, . , 
magnetotellurics and magnetics in a modular exploration program 
designed for optimum definition of earth models applicable ~6 the 
arcil und~r investigation. 

The Fumarole Butte area, near Delta, Utah, was selected as ~he 
first field site because of the presence of a thermal spring and 
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b:: ,:;;lL uLlIck Jlwlnted frolll known major faulting. 'fhe data result Lng 
froll' It,,, l\i!<)phYHJ.ClIl studJeB huve bee ,) forlllally :l.nverted to y.ield 
elllili "" "Ic, t " , Attempts UYe lwlng IIl il d!' t o in ve rt s e ver.al sets of 
Jill" 'iiil,,,lllllllJCHlnly fiO <IS to eO /1 fl ll ' n !. /1 the! [angen of parameterfl of 
ellrL" lIIudel u \vhl e h .m t::Jfify the"l! dlll il "eUl. 

The g" oc hcmJcu.l. lInel petrolog1eul data plus the tlUrL1Ce outcrops 
hI/V !! he e n IlIllIJy ze el to dedu ce geologJ c I"odeln which POtiC constraints 
,)11 tltc' 1\1!l) l'lly,; l c a.i lIIod e l fl. Til" ·JIIlffl'l' l:il nCe o[ geophysteal methodology 
til " " I' lt 1')1/ "f () Ill~ !\""I"g l.r:n l I'l'nl.-t PfII oCCI'l'rln/\ .Lit t he Bas in anel 
~iIf,g l ' I·" j. ! 1\III I' I·,\u,d l'l 1:11 11 I'/'ogr l! nq /' ( 'I1OI't. 

f SIIOlHmn'l'J!- ,n'",lTI' PLUTONS. H"UNTAl» PhOS. SAN RERNAIUllNa COUNTY. 
( r:Al.lTOIUlT A 

273 

Ilal.f.llln. K. P., Dl!p a rl:lllent: of Geology, University of California, Los 
! Angcd.LHl , CalJ.fond,il 1)00 21\; Nlll:toll, Douglas H., U.S. Geological 

SUfv ,' Y, )',,"n10 Park, Californiu 91j025; and Baird, A. K., Department 
oj' CI!{f.l.Ogy, P('!lIOnn CoLLege, C.l.aremont. California 91711 

fOUl' l'(ecambrian plutons composed ma inly of shonkinite and syenite 
and thr e e composed · mainly of syenite, quartz syenite, and 'granite occur 
near th~ large rare-earth bearing carbonatite at Nountain Pass. The 
tlW bes·t-exposed shonkinite-syenite plutons, and other critical areas, 
were mapped at 1:600. Units within these plutons, and associated dikes, 
are, in :Lntrusive sequence, biotite shonkinite, biotite-amphibole sy
enite, syenite, quartz syenite, and granite. Time of emplacement of 
minette dlkes overlaps as well as post-dates the emplacement of syen
ite and granite; rare phlogopite-carbonate dikes apjlear tu be the 
youngest intrusive. The plutonic rocks consist mainly of biotite, 
lIeglL' inlJ-lIugill~, hornblende, riebecld.te, nlHl K-feldupur in vuriuulol pro- . 
portions. Hcun composit:f,ons, based on 95 analyzed rocks nyc: 

SiO FeZ03 NgO CaD NaZO KZO 
Biotite-shonkinite 48.2 7.6 11.6 5.8 1.0 7.8 
Biotite-amphibole syenite 53.7 7.3 6.1 Z.9 1.5 9.9 
Amphibole syenite 59.8 5.8 1.3 I.Z 1.9 11.5 

r 
Syenite 63'.0 4.6 .7 .6 Z. 5 9.8 
Quartz syenite-sranite 64.8 3.9 .9 .9 3.1 7~9 

I 
Binette 51.5 7.5 7.4 5.3 1.6 7.8 

, Phlogopite-carbonate 44.0 8.8 11.4 8.8 3.1 5.0 

l
- The geological maps show no evidence that the plutons under~ent diff~ 

crentiation in place or that the plutons differentiated in place were 
disrupted tectonically. The distribution of rock typcs and intrusive 
sequence DISY indicate intrusions from morc than a single diffexentia-1 ting source. 
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!lOLOCIlN~ HOVEI'IENT ON TH~ SAN GREGORIO fAULT ZONE NEAR ANO NUEVO, SAN 
HA1'EO COUNTY, CALIFORNIA . . , 

Webor, Gerald e .• u. S. Geologiclil Survey lind Universtty ~,f 

I
~ California, Santa Cruz, California 95064: and Lajoie, Konneth R., 

U. S. Geological SurveY, Henlo Park, California 94025 ' 
A Dlajor fault zone branches oft ~he San Andreae fault at Bo1,ioa8 Lagoon 
north of San Franc;l.sco ap,d extends 150-200 l<m south-southell8t sub" 
parallel to the California coastline to the vt~~nity of Point Sur south 
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