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INTER-OFFICE CORRESPONDENCE/ SUBJECT; 
BARTLESVILLE. OKLAHOMA 

August 23, 1978 

Petrographic Analysis of Chip Samples 
Geothermal Well B-21-2, 

Desert Peak, Nevada 

DAM-154-78 

R. C. Lenzer 
Salt Lake City Office 

Petrographic characterizations have been performed on core and 
cuttings samples from geothermal well B-21-2 in Desert Peak, Nevada. The 
samples were taken from depths of 2937-2938.5 f t . and 2943.5-2945 f t . 
Identi f icat ion of some of the constituent minerals was aided by x-ray 
di f f ract ion data and semi-quantitative analyses performed on the scanning 
electron microscope (S.E.M.) 

As only very minor differences were observed between the samples 
from the two di f ferent depths, the two w i l l be discussed together. The 
samples are vesicular porphyritic volcanic rocks that have undergone 
complete hydrothermal a l terat ion. The most abundant phenocryst phase was 
plagioclase, accounting for approximately 40 volume percent of the rock. 
These phenocrysts have maximum dimensions of 0.5 cm, and occur as well formed 
laths. Relic albi te twinning and compositional zoning were observed. The 
plagioclase phenocrysts have undergone complete hydrothermal alteration 
to ser ic i te (very fine-grained muscovite), calcite and quartz. In the 
larger laths, calci te makes up the cores, indicating normal zoning (Ca-rich 
cores, Na-rich margins) in the original phenocrysts. I t should be noted 
that although the mineralogic al terat ion is complete, the original morphology 
of the plagioclase phenocrysts has been retained. 

Also present are the skeletal outlines of what were almost certainly 
euhedral ol iv ine phenocrysts. These are approximately 0.3 mm. long and account 
for about 4 volume percent of the rock. These are now to ta l l y altered to 
chlori te that contains substantial Mg, which is consistent with an origin by 
alteration of o l iv ine. 

Small (0.6 mm), euhedral crystals of what has been tentatively ident i f ied 
as sanidine (a high temperature polymorph of orthoclase), were observed in the 
2937-2938.5 f t . sample but were absent in the 2943.5-2945 f t . sample. These 
account for less than 1 volume percent of the sample. 

Small (0.02-1.0 mm.), euhedral to anhedral, opaque minerals are 
distributed evenly throughout the rock. Reflected l igh t work indicates that 
the larger, more euhedral opaque grains are pyr i te . These are probably the 
result of a secondary pyr i t izat ion process. Textural evidence (skeletal 
exsolution lamallae) indicates that the remainder of the opaque grains 
or ig inal ly were Fe-Ti oxides. S.E.M. data suggests that Fe has been leached 
preferential ly over Ti by the action of hydrothermal f l u ids . 
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The groundmass of these rocks is extremely fine-grained. X-ray 
diffractograms indicate that i t consists primarily of quartz, with muscovite 
(ser ic i te) and chlor i te present in lesser amounts. An S.E.M. scan of the 
groundmass showed major Si and lesser amounts of A l , K, Mg, and Fe which 
is consistent with petrographic observations and x-ray di f f ract ion data. 

Throughout the rocks are numerous vesicles that now are completely 
f i l l e d with chalcedony and/or calc i te . In those that contain both, calci te 
generally forms the core and is surrounded by concentric bands of chalcedony. 
In a few vesicles, however, the opposite is observed. These f i l l e d vesicles 
account for perhaps 15 volume percent of the rock. 

Conclusions 

The rocks from well B-21-2 (depths 2937-2938.5 and 2943.5-2945 f t . ) 
are vesicular porphyrit ic volcanic rocks that have undergone complete and 
pervasive alterat ion due to the action of probable hydrothermal f lu ids . 
The extensive replacement of plagioclase by muscovite plus calcite and 
quartz, the ch lor i t iza t ion of the mafic phenocrysts, and the pyr i t izat ion 
of some of the opaque grains are the major alterations observed. 

I f the mafic phenocrysts were indeed o l iv ine , i t would be most 
unusual to have a groundmass as siliceous as that observed in these rocks. 
Rather, i t is suggested that the rocks as they occur today may be more chemically 
representative of the hydrothermal f luids (high in S i , K, S, CO2) responsible 
for the observed alterat ion than the original magma from which the rocks 
crystal l ized. 

•yf UjjXia^ 
David A. Morris 
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