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that the Los Pinos gabbro is an eros iona l cross section through a late 
Jurassic volcano. The inner 0 1 ivin e gabbro may th e n represent the 
magma chamber and it s di fferent i at ion p,-ociucts I~hereas th e comb s truc­
tures may have bee n fluid-ri ch c hannel s that marked th e boundaries 
be tl'/een the enclosing '-ocks and the im'/a rd- c ry sta lli zing f,-ont of the 
magma. 

~ 
TRANSGRESS IVE AGE OF LATE CENOZOIC SILICIC VOLCAN IC ROCKS ACROSS SOUTH­
EASTERN OREGON; H1PLICATIONS FOR GEOTHERI1A L POTENTIAL 

Walker, G. W., MacLeod, Norman, and McKee , E. H., U. S . Geological 
Survey , p!enlo Park , California 9 '1025 

Rhyolite , rhyodacite, and dacite dome s and flo~/s are common in and 
south of the northwest-trending Brothers fault zone that extends from 
NeHberry Volcano near Bend to the eastern marg in of Ha rhey Bas in and 
possibly beyond . Regional geOlogic evaluation by HaU'er indicated that 
the silicic rocks are progressively older i n a southeastern direction 
al1ay from NeHberry Volcano, Hhere the rhyolitic rock s are Pleistocene 
and Holocene in age . This is confirmed by KIAr da tes . The distance of 
major silicic rock masses from NeHberry Volcano and their isotopic ages 
are: China Hat, East Butte, and Quartz p!ountain, 15 t o 30 km, 1 m.y. 
and less ; Cougar Hountain and Frederick Butte, 4 0 t o 50 km, about 4 
m.y.; Glass Buttes, 100 km, about 5 m.y.; Horse Mounta i n , OHen Butte, 
DreHS Ranch, Cougar Peak, Thomas Creek, I-!cComb Butte, and Tucker Hill 
northHest of La kevi eH , 110 to 160 km, about 7 m.y.; Palomino and Burns 
Buttes near Burns, 150 and 170 km, 5 a nd 8 m.y.; Beat ty Butte, 210 km, 
10 m.y.; and Duck Butte, 260 km, 10 to 11 m.y. The ages increase 
tOHard the southeas t at an approximat e rate of 2 cm per year. This 
temporal r e lation and assoc i ation of the s ilicic masses "ith a major 
fault zone suggests a tectonic control of magma genesis thQt may be 
related to plate movement or mantle convection. 

Young shalloH s ilicic volcanic bodies serve as heat sources for 
most, if not all, commercial geothermal fields. The age relat ions in 
southeastern Oregon s ugges t that s ilicic bodies young e nough to be 
commercially attractive as heat sources may occur near the northHesterO 
end of the Brothers fault zone. 

INTEGRATED EXPLORATION IN GEOTHERNAL AREA 
Ward, S. H., Cook, K. L., Parry, W. T., Peep l es , W. J., Nash, 
H. P . , Smith, R. B., and I-lhelan, .l. A., De pa ctment of Geological 
and Geophysical Sciences, University of Utah, Salt Lake Ci ty, Utah 

Preliminary t esting of an integrated explorat ion system designed for 
det ec tion, delinea tion, and evaluation of potential geo thermal 
resources in th e State of Utah ha s been in progr ess since June 1973. 
It is int ended to use photo-interpretation, field mapping, s tructure, 
petrology, geochemistry, microearthquakes and seismic noi se , heat floW, 
r es i stivi t y and induced polarization, gravity, electromagnetics, 
magnetotellurics and magnet ics in a modular exploration program 
designed for optimum definition of ear th mod e l s appli ca hle to the 
ar~a under inves tigation. 

The Fumarole Butte area, near Delta, Utah, was se l ec ted as the 
fi r s t field si t e because of the presenc e of a the rmal spri ng and 
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