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ng N3Cl s3mpl es have indicated that the method will yield sat
measurements of elastic constants with an accuracy of the 

1% at pressures up to 100 kilobars. At pressures higher than 
alcohol vitrifies and true hydrostatic environment becomes 

ES OF MINERALS UP TO 300 KILOBARS AND 2000°C USING THE 
hlilAMoNn i ANVIL CELL AND LASER HEATING 

' tt, Williom A., Department of Geologica l SCi ences, . 
crsity of Rochester, Rochester, N.Y. 14627; Hensley, 

ter K., LAMPF Facility, Los Alamos Scientific Laboratory, 
Alamos, N.M. 87544; Kinsland, Gary L., Department of 

gical Sciences, University of Rochester, Rochester, N.Y. 
; Hing, Li-chung, Department of Geological Sciences, 

Iintiversity of Roches ter, Rochester, N.Y. 14627 
a diamond anvil press is capable of achieving con
up to 2000°C at pressures up to 300 kilobars. This 

enables us to study phase transformations in silicates. We 
trated that olivines, (Fe ,Hg) 51°4, 'IUd the orthopyroxenes, 

3, undergo various phase transitions but ultimately decom~ 
an isochemical mixture of simple oxides, (Fe,Mg)O and Si02 

I ( S t:l.Sho~ite) at pressures greater than 250 kilobars. We believe, 
e, that an oxide mixture is the most probable constituent of 
's Im"er mantle. 

ay beam directed perpendicular to the loading axis in a speci
igned diamond anvil cell is diffracted by a polycrystalline 
o as to produce complete diffraction cones. The d-spacings of 

c planes depend on the orientation of the planes with respect 
loading axis. The diffraction pattern can then be used to 
directional elas tic strain antl to calculate the s trength of 

as a function of pressure. The strength of MgO has been 
ase to ~40 kilo bars at a pressure of ~80 kilobars and 

until 260 kilobars, our highest pressure. 22 
of compression on the radioactive decay rate of Na has 

red by counting a 22NaCl sample while under pressure in a 
anvil cell. The ratio of the relative intensities of the 511 

4 keV gamma rays has been measured as a function of confining 
Preliminary results indicate that the increase in the decay 

A/Ao)iS 0.005 ± 0.005 at 210 kilobars. 

CAL VARIATIONS IN THE COPPER CANYON PORPHYRY COPPER DEPOSITS, 
, NEVADA 
, John N., U.S. Geological Survey, 345 Middlefield Road, 

10 Park, CA 94025; Blake, David W., Duval Corporation, Battle 
tain, NV 83820 

Canyon Cu-Au-Ag deposits include two hypogene ore bodies 
primarily in late Paleozoic rocks adjacent to a 38-m.y. old 

tered granodiorite. Widespread, but sub economic con centra
sulfide mi nerals as fracture and cavity fillings in skarn 

Iy preceded the final intrusion of the gr anodiorite. The east 
probably formed after the granodiorite reached its present 

60 values of water from fluid inclusioils in quart.z r:mged from 
to -75.6 per mil. Water calculated to be in equilibrium with 
rtz using fluid-inclusion filling temperatures ranged in 6180 
.1 to +10 . 9 per mil. Filling ten~cratures of the f luid inclu-
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sions ranged from 270° to 385°C. Temper a tures of the fluid-in Cl usions 
calculated utilizing the Na -K-Ca geothermometer of Fournier and others 
(1971) range from 275° to 450°C and are in good agreement with fillin g 
temperatures. 

The calculated 60 v.alues of water in equilibrium with the biotites 
are in the interval -99.3 to -76.4 per mil; the calcula ted 6 180 va lues 
from +5.8 to +10 . 4 per mil. The secondary biotites arc depleted in 
both 

18
0 and D, and the temperatures calculated from coexisting Cjuartz

bio tite pa iT S s how a tempel'atu r e gradient from 790° to 382° from the 
primary to the secondary biotites. These data s ugges t that fluids 
associated with potassic alteration at Copper Canyon were most likely 
composed of magmatic water mixed with Significant amounts of meteoric 
Water. 

MICROFRACTURES IN ROCKS FROM TWO GEOTHERl'-IAL AREAS 
Batzle, Michael L., DeparL~ent of Earth and Planetary 

Sciences, Massachusetts Institute of Technology, Cam
bridge, Massachusetts 02139 ; Simmons, Gene, Department 
of Earth and Planetary Sciences, Hassachusetts Insti
tute of Technology, Cambridge, Massachusetts 02139 

The study of microfractures can be a significant tool for 
determining the histories and physical properties charac
teristic of geothermal systems. Cores of detrital sedimen
tary rocks from a 600 .m well in the Dunes area, California 
and a 450 m well in the Raft River area, Idaho show diagen
esis superimposed on episodic fracturing and fr a cture seal
ing. The petrographic microscope, used with 100~ thick 
'crack sections', together with the s~anning electron mi
croscope allow the determination of fracture morphologies, 
mineralogies, and spatial relationships. Fracturing events 
can be dated relatively by cutting relationships and pro
gressive changes in fracture mineralogy. Vertical varia
tions in fracture mineralogies as well as impermeable shale 
beds indicate that lateral fluid movement probably predom
inates in these two geothermal areas. Open, sealed, and 
healed fractures can often be recognized in electron micro
probe analysis as sites of local chemical anomalies. 

Fracture porosity can be determined by its effect on 
rock compressibility. The fracture porosities measured on 
several cores are less than 0.1%. This low value indicates 
that fractures are effectively sealed or that fracturing 
is confined to the large fractures visible within the sam
ples. Sealing and low fracture porosity imply that only 
the most recently formed fractures are open to fluids. 
1'herefore, areas of recent fracturing will have signifi
cantly different transport properties. 

UTILIZATION OF SKYLAB S192 SATELLITE IMAGERY FOR GEOLOGICAL 
INVESTIGATIONS 

Bechtold, Ira C., Bechtold Satellite Tech. Corp., 17137 
E. Gale, Industry, Ca. 917 115; Wagner , Gregory, )k. ~·: ~,'; ' 1 d 
Satel'lite Tech. Corp., 17137 E. Gale, Industry, Ca. 
91745; Reynolds, John T., Bechtold Satellite Tech . 
Corp., 17137 E. Gale, Industry, Ca. 91745 

Examination of two different ~cenes from the thirteen chan
nel multispectra l Scanner (MSS) emphasizes the significance 
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