1159 Znd Avenue
Salt Leke Cilty, Utah 841073

February 18, 1977

Mr., Dean Pllkington
AMAX Bxnloration

4704 Harlan  Street ;
Denver, Colorado 80212 :

Dear Dean: . R
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Here is an invoice for the day I spent in Denver a couple of weeks
ago, I'm splitting my transportation expenses with AMAX and the USGSH
gno Itve divided the cost of my alrplane ticket and car rental in half.
In view of the ghort tilme we had to spend on each area ny imnpressilons

are qualitative, but here are a few of my comments on some of the areas

we looked at,

0

s The Cove Fort arezs looks very attractive from the size of the
| anomaly that has heen blocked out and the amount of recent volcanism in
the sarea. In view of the large size and complexity I would suggest
doing thermal conductivity for the wells so that you don't get a false
picture of the deeper gradients from the shallow gradients. The whele
/ arvea is characterized by a number of what appear to be good aguifers,
(. ie, the bagalts, limestones, valley fill, etc. so that the heat flow and
I gredient data must be very carefully interpretec. Extrapolation of
i shallow {or even deeper) gradient dats is dangerous without firm geo-
i chemical data on the reservolir temperature, a resistivity target at
i depth, a geological target, or some bazsis upon which to interpret the
gradlent data, The areas where shallow data are guestlionable, such as
beneath the basalts in the southwest part of the srea and in the area
of lesothermal sectlons at depth in the southeast part of the area, need
to be identified and the hydrologic controls on this circulation identi-
y fled so that the depth needed for useful gradient data for extrapolation
v to depth.determined. What may be happening in parte of the area 1s
~mushrooming of the isotherms {see the sketch). That is hot water
moving up aiong faults may be flowling laterally at relatively
shallow depths along The hydraullc gradient, @mixing or unot with shallow
ground water. In & cace 1like thig the upflow zones must be identified
by fiulid geochenistry, resistivity, gravity, or some sbtructural technique.
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What I'm saying 1s that the ares looks complicated and in The time I
had to look at it nothing simple jumped out at me, This area looks
like a good candidate for intermediate depth slim hole drilling in

view of the complexity of The shallow data and the lack of definitive
geochemistry, etc, As far as the gradient data areconcerned, 1 think
one or more targets should be outlined and detalled at 1/2 km spacing,
perhaps with occasional 150 m deep holeg,

I'm still intrigued by the Mt, Princeton area, I think that 1if
you get szomne therasl conductivity values for the holes the gradlients
sut in the valley (30=-00°C/km)  will result in normal heat flow values
(2 HFU- or so), If they do the resulbs sre important becasuse that
means thet shellow water flow 18 polt disturbing the gradients., This
ares still looks similar to Hoosevelt To me in msny ways. The new
gravity profiles show a complete lack of contrast between the range
and the valley, which ig very pecullar. Terraln proflling over ths
alluvium and the granite should establish the presence nf absence of
a shallow dengity contrast. Seigmic refraction or reflection studies
to determine thickness of valley fill and nature of the gravity ridge
east of MU, Princelon hot gprings would ke very valuable, I would like
tn see heat flow data east of the holt gprings and 1n the rasnge; however,
I recognize the problems (drilling difficulties in one ares and access
in the other), Close-gpaced holes along and perpendicular to the fault
would alge be ugeful. If a reservoelr is present 1t must he along or
west of the range bounding fault and/or associszted with the major cross
structures where the hot gprings are located.

The Livermors Area looks 1lke a tough nut., ALl the evidence is
that the geofthermal gradients from the shallow holes can be extrapolated
to depth., Unfortunately the gradlents are low enough that the depth to
2 possible stezn reservolr is marginally within driltlable depthe, The
anocmaly seems continuous with the steam reservolr snomaly to the north-
west so there geems a good possiblility of stesn gomewhers. For this
property the lnterpretation of the gradient and heat flow datsz isg
crucial ag, if you declde to drill = deep hole a neay miss would be
very ¢ostly. I think more detalled heat flow holes along a profile
pervendicular to the struecture ars important., At this time I would
like to provose that I do zome mathematical nedeling of the anomaly.

I sugzest this for two reasons, First, the depth to which the surface
data must be extrapoliabted ls very grest and somple linesr projectiouns
are probsbly not sufficlient. Secondly, the podeling should give zsone
idea of what the ghape of the reserveolr is for comparison with
gtructural information and The meodeling can indicate the most nseful
surface glteg for new heat flow data., If you are interested, I think
about 2-3 days of time would be sufficient {including computer

time, etc, ).
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Lg a general comment, I geb the lavression that Tor many of the
prospects, The geological mapplngz apd structural anslysis are lagging
the geophysics., For interpretation of the gesophysics, geological
models are vital and I would suggest more emphasis on the geonlegical
agpects oF the progpects 1 poaesgsible.

Thanks for the opportunlty to go over sgome of these areas with
you, I hope That these comments are of zome use,

Sincerely,
N
CJJ PP

David D. Blackwell



