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MEMORANDUM

January 28, 1982

TO: Jon Zeisloft

FROM: Bruce S. Sibbett

SUBJECT: Lithologies penetrated in the WEN-WI hole, Geoproducts,
Wendal, California

The lithologies penetrated in the WEN-WI hole as interpreted from the
cuttings and geophysical logs can be summarized into a few general units. The
upper 2620' consist of lava flows with minor interbedded sediments. The Lake
Lahonotan sediments occur at the surface but are not represented in the
cutting because the top 110 feet were not sampled and the lake beds are less
than 110 feet thick. From a depth of 110 feet to 640 feet basalt to basaltic
'andesite lava flows are present. From 640' to 865' tuffaceous sediments and
several zone with no returns were penetrated. The feldspar, quartz and
biotite crystals present suggest the sediments are rhyolitic to latitic. The
lack of geophysical logs in this interval precludes any inferences as to what
was in the lost sample zones. The andesite at 865~895' may be a dike and
there is evidence of faulting. The lithic tuff at 1010-1090 shows a low gamma
response and is therefore basaltic to andesitic in composition. A minor fault
may be present at the base of the tuff. Below the tuff and continuing to
2620' the rocks are basalt and andesite lava flows.

The middle part of the hole, 2620' to 4550' penetrated a monotonous
interval of basaltic to andesitic volcanoclastics consisting of unsorted to
poorly sorted coarse clast with a clay and sand matrix. The clays are
iddingsite, chlorophaeite, probably saponite and palagonite group, the typical
alteration products of olivine and basaltic glass. Some tachylyteremains.
These clays probably formed at the time of deposition or soon after. The
rocks were probably deposited as lahars and ash and cinder deposits with minor
reworked sand zones.

The rocks penetrated in the bottom third of the hole are conglomerate and
plutonic basement rocks. The conglomerate which extends from 4550 to 5050'
consist of clast of meta-siltstone, quartzite, chert and diorite to granite.
Chips of volcanic rock are present but these are probably contaminants from
the volcanic rocks above. The fine matrix or intra clast material was not
seen in the cuttings and whether it is permeable or not could hot be
determined with the electric logs. The lack of production from or drilling
fluid loss when drilling the conglomerate suggest it is impermeable however.

From 5050' to T.D. at 5788 granodiorite and granite were penetrated. The
nature of the intercepts suggest that the granite occurs as dikes in the
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granodiorite. The change from granodiorite to granite at 5300' is a major
change on the geophysical logs and hematite stained joint surfaces are evident
just above 5300'. It is therefore concluded that a major fault is present at
5300' and subsidiary fracturing extends up to 5200'. The cutting size
decreases significantly below 5300' suggesting the rock is more competent and
less fractured below the fault.

The conglomerate may be important for interpreting the structure. For
example if the conglomerate is much thicker in the WEN-l hole than in the Gulf
hole to the south, but the top of the conglomerate is at about the same
elevation in both holes, this would suggest that faulting of the diorite
basement rock occurred during or prior to depositiion of th~ conglomerate. If
however, the conglomerate is the same thickness in the Gulf hole but at a
different elevation, then the faulting postdates the conglomerate. The
relative age of the basement rock faulting, which controls the geothermal
system in the subsurface, is important because it has implications as to the
probable orientation of the fault and whether it extends up into the basaltic
lahars which seem to cap the system.

Alterat i on

The alteration in the Tertiary volcanic rocks is probably deuteric in
origin because pyrite, hematite, calcite and quartz veins are all lacking.
Pyrite and calcit~ is present within the conglomerate and some of both occur
as coatings on polished chert clast indicating they postdate deposition of the
conglomerate. In the granodiorite where the thermal fluids are produced
pyrite was not observed but epidote, quartz veinlets and hematite stained
joints are present. It is important to determine from the water chemistry
whether the thermal fluids are precipitating pyrite or hematite. The general
lack of calcite in the subsurface is surprising in light of the large tufa
mounds at Wendel Hot Spring. If the thermal fluids are carrying that much
calcite, where does the calcite come from?
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