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FIGURE 11. Lithologic log of Desert Peak stratigraphic test no. 3. 

STRA TIGRAPHIC TEST NO.4 

Strat. test no. 4 was drilled between April 22 and May 
6, 1976, to a depth of 1675 feet. The location was 
chosen for evaluation of the land between strat. test no. 
2 and Brady's Hot Springs. The near-surface thermal 
anomaly has its long axis in a northwest-southeast direc­
tion (pI. 1), and it was suspected that the geothermal 
reservoir may be similarly elongated. This stratigraphic 
test is located about Y2 mile to the west of the large 
lineament which runs northeasterly near Green Hill and 
contains the Desert Peak Fault. 

This stratigraphic test was spudded in the 
Chloropagus Formation and did not reach the underly­
ing rhyolitic rocks (fig. 12). Mafic lava flows 
predominate. Lacustrine deposits are found between 
depths of 300 and 400 feet. Between 1390 and 1610 feet 
a thick sand and gravel unit is present. There is presently 
no accurate way to estimate the depth to the rhyolitic 
section in this area. 

Strat. test no. 4 has a bottom-hole temperature of 
202°F and a bottom-hole thermal gradient of 5.9°F/100 
feet. The temperature profile (pI. 6) is linear. 

STRATIGRAPHIC TEST NO.5 

Strat. test no. 5 was drilled between July 7 and 26, 
1976. The purpose of strat. test no. 5 was to prove that 
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high temperatures in the vIcImty of strat. test no. 2 
could be areally extensive and to provide a possible 
alternative site to strat. test no. 2 for a second deep 
geothermal test well. 

The top 50 feet of this hole are composed of Quater­
nary alluvium (fig. 13). Lacustrine rocks of the 
Truckee(?) Formation are present between 50 and 200 
feet. The samples show intense hydrothermal alteration 
between 200 and 440 feet, and the original material is 
unrecognizable. The top of the Chloropagus Formation 
may be at a depth of 200 feet. The bottom is at 667 feet, 
resulting in a thickness of 467 feet. The top of the 
rhyolitic unit was encountered at a depth of 667 feet. 
About five subunits in the rhyolitic unit appear to be 
present between 667 and 2000 feet. 

A temperature profile of strat. test no. 5 is shown on 
plate 6. The accuracy of this profile is questionable, but 
it is shown because it was obtained by the same contrac­
tor and equipment as most of the other profiles on plate 
6. The bottom-hole temperature is 339°F and the ther­
mal gradient near the bottom of the hole is 9.0°F/100 
feet. A temperature survey by Phillips personnel to a 
depth of 550 feet (fig. 14) shows a substantial dif­
ference, as an isothermal section exists between 310 and 
460 feet with a temperature of 207°F. The Phillips 
temperature survey is believed to be more accurate. 

This temperature profile is more complex than the 
temperature profile of any other stratigraphic test at 
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FIGURE 12. Lithologic log of Desert Peak stratigraphic test no. 4. 

Desert Peak. The isothermal section in the profile be­
tween 310 and 460 feet corresponds with the intensely 
altered interval, and some lost-circulation zones were 
encountered while drilling this interval. The 
temperature Phillips obtained in this interval is at the 
boiling point, and water-level data from nearby well 
B21-2 suggest the water level is at a depth of 480 feet. 
Therefore, this isothermal and altered section probably 
is the result of a boiling water table. A thermal aquifer is 
present at a depth of 880 feet and has a temperature of 
298°F. The temperature profile is nearly linear between 
the bottom of the isothermal zone and the aquifer, sug­
gesting this section of the hole has essentially reached a 
steady-state equilibrium. Below the aquifer there is a 
25°F drop before the thermal gradient becomes positive 
again. The section of hole below the aquifer has not yet 
reached thermal equilibrium. This aquifer apparently is 
not the same as the one encountered in well 29-1, yet 
both appear to have become active recently. The aquifer 
is located within the rhyolitic unit but no lithologic 
feature has been identified as a possible caprock. 
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TEMPERATURE CROSS SECTION A-A' 

A temperature cross section between well 29-1 and 
strat. test no. 5 clearly reveals the gross thermal struc­
ture in the area (fig. 15). The thermal aquifer present in 
well 29-1 and strat. test no. 1 is one of the major 
features on the cross section. The closely spaced 
isotherms near the surface are largely the result of the 
thermal aquifers. This cross section shows that the 
higher isotherms plunge steeply to the southwest be­
tween strat. test nos. 1 and 2. The isotherms probably 
reflect a steeply dipping reservoir boundary, although a 
fault similar to Brady's Fault in this location cannot be 
disproved. The isotherms indicate that there is a high 
horizontal thermal gradient caused by lateral conduc­
tion of heat away from the reservoir. The near-surface 
aquifer has totally hidden this boundary from detection 
by shallow temperature-gradient holes. This cross sec­
tion (fig. 15) clearly shows the area near strat. test no. 2 
is an obvious location for a second deep geothermal 
test. 
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ductivity and resistivity logs do show a few of the largest 
fractures, such as those at 3641, 3855-3860, and 3898 
feet, but without supporting data most of the fractures 
do not show up clearly on these logs. 

The producing interval in the reservoir at well B21-1 is 
at least 449 feet thick (between 3641 and 4090 feet deep). 
The total thickness of the reservoir below 4150 feet can­
not be presently estimated. The logs suggest that the 
larger fractures or fracture zones comprise less than ap­
proximately 20070 of the total thickness of the known 
reservoir. The cuttings from the reservoir usually lack 
any evidence of shearing and faulting. Two notable ex­
ceptions occur at 3895 and 3940 feet, where fault 
gouge and slickensides are abundant. These depths com­
pare well with known fractures. The cuttings also sug­
gest a lack of secondary minerals such as quartz or 
calcite filling large veins. Most of the known fractures in 
well B21-1 are within the greenstone; however, the two 
fractures at 3780 and 3850 feet appear to be in 
metasedimentary rocks. 

The reservoir geology in well B21-2 appears to be 
similar to that in well B21-1, although it is not as well 
documented. Circulation was lost while drilling at 
depths of 2871 and 2889 feet. At 2894 feet attempts were 
made to flow the well. Some fluid was produced, but the 
well did not continue to flow without assistance, sug­
gesting that a large share of the fluids produced by well 
B21-2 enter the well bore below 2894 feet. Below 2889 
feet circulation was never regained, with the exception 
of cement chips while drilling out a plug. A core was 
taken between depths of 2937 and 2949 feet and is the 
only reliable information obtained below 2900 feet. 
Well B21-2 was logged to 2900 feet, and after logging 
the hole was deepened. However, when the hole was ter­
minated at 3192 feet the mobilization of a logging truck 
for only 292 feet of new data could not be justified. 

The response of the sonic log to the two known frac­
tures at 2871 and 2889 feet in well B21-2 is similar to the 
response shown in well B21-1 (fig. 28). The fractures in 
well B21-2 show up well on the conductivity log, 
moderately well on the resistivity log, and poorly on the 
SP log. The fracture at 2871 feet has virtually no expres­
sion on the SP log and the fracture at 2889 feet is 
characterized by a lO-millivolt negative deflection, 
which is the reverse of the deflections shown in well 
B21-1. A caliper log from well B21-2 suggests a large 
fracture at 2871 feet but none at 2889 feet. These frac­
tures also show up well on the density log as pronounced 
low-density spikes. 

The 4-inch diameter core taken between 2937 and 
2949 feet consists of angular fragments of greenstone 
which were poured out of the core barrel as irregular 
broken blocks. The largest fragment is the size of a fist 
and is the only fragment resembling a cylindrical core 
(fig. 29). This core fragment contains numerous small 
fractures, most of which are sealed with chalcedony and 
(or) calcite (Morris, 1978). The small fractures have at 
least one strongly preferred orientation with a dip of 
near 30° from horizontal. Several smooth faces on this 
fragment (which probably represent larger fractures) 
also dip approximately 30°. The original size of the 
larger fractures separating the angular fragments is 
unknown. The faces on the angular fragments are not 
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, 
coated with secondary minerals. Other less developed, 
near-vertical fractures are visible on this fragment. 

The core is a metamorphosed andesitic breccia of 
variable green color and texture. The greenstone is pro­
pylitically altered and contains abundant, finely 
disseminated pyrite. The core fragments show no 
evidence of shearing. Slickensides are conspicuously ab­
sent; however, slickensides observed in cuttings 
demonstrate that faulting has played a role in creating 
some of the fractures at Desert Peak. 

An interesting aspect of the Desert Peak geothermal 
reservoir is that some of the fractures in well B21-2 ap­
parently slowly leak fluids into the well bore, while 
others apparently produce large quantities of fluids. 
Figure 30 shows the bottom part of six temperature pro­
files from well B21-2 which were run over a period of 
five months between December 12, 1976, and May 15, 
1977. All of these profiles show a temperature reversal 
near the bottom of the well. The depth of the reversal 
varies from 2900 to 3020 feet. This variation is probably 
due to operator errors in depth during the continuous 
wireline temperature surveys. The earliest profile on 
December 12, 1976, shows a reversal with a temperature 
decrease greater than 42°F. The last available profile, 
obtained five months later, shows a temperature 
decrease of 5°F. During drilling, over 2000 barrels of 
drilling fluid and a large volume of air were lost to the 
formation. The temperature profiles show that a large 
percentage of this fluid entered fractures but did not 
move very far away from the well bore. During the six 
months from December 1976 to May 1977, the well was 
flowed at rates from 288,000 to 456,000 Ibs per hour for 
ten days. A graph (fig. 31) of the temperature decrease 
below the reversal versus the time after the last large 
amount of fluid was lost in the well shows that during 
the flow tests some of the lost drilling fluid gradually 
returned to the well bore. The temperature reversal 
decreased more rapidly when the well was flowed than 
when the well was static. However, even after six 
months not all of the lost drilling fluid had been remov­
ed. An additional complicating factor in analyzing this 
temperature rebound is that the temperature decrease 
was greater on May 15 than on March 18; this may be 
the result of operator or equipment errors in the 
temperature surveys. 

Well B23-1 intersected the geothermal reservoir, but 
to date it has yielded little information about the reser­
voir. A detailed discussion of the logging and log inter­
pretation of well B23-1 can be found in Sethi and Fertl 
(1979) and Benoit and others (1980). As this well was be­
ing drilled with water and aerated water, no complete 
losses of circulation occurred. At depths where the 
reservoir exists, small fluid losses occurred at 6285 and 
6330 feet. At 8485 feet the well began taking 1500 bar­
rels per day of drilling water, and this increased to 2600 
barrels per day at 9215 feet when the use of aerated 
water began. It is possible that all the large circulation 
losses were in a small interval near 8400 or 8500 feet. 

The logs run in well B23-1 have not clearly located 
any fractures in the reservoir. The sonic log was run, but 
due to high attenuation caused by aerated drilling fluid, 
it is of little value. The resistivity and SP logs show no 
obvious conductive zones or SP shifts where the reser­
voir is believed to exist. 
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FIGURE 31. Temperature reversal decrease with time in Desert Peak well 821-2 (2-17-76). 

temperature-gradient holes drilled within the range. In 
spite of this paucity of data, the water geochemistry has 
provided some useful information. The locations of the 
water sampling sites and chemical analyses of the waters 
are given in table 5. 

DATA QUALITY AND SAMPLE COLLECTION 

The quality of the geochemical data on table 5 is quite 
variable for waters in the Desert Peak area. Over the 
years different techniques have been used in sampling, 
and several laboratories have performed the chemical 
analyses. Some analyses were made in the field while 
others were run in the laboratory weeks or months after 
the samples were collected. A more serious problem is 
variability in the sampling techniques for flowing wells. 
All the samples taken from the wells at Brady's Hot 
Springs were collected after the steam had separated. 
The amount of separation appeared to vary from well to 
well. 
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In an attempt to prevent significant steam separation 
in the Desert Peak well samples, they were collected 
off the flow line and passed through coiled copper tub­
ing immersed in cold water. The samples from well 
B21-1 were taken from the top of the flow line, and 
since the free gases are concentrated there, these are not 
truly representative samples. Samples from well B23-1 
were taken from the bottom of the flow line, which is 
probably depleted in the gases. The samples from well 
B21-2 probably have the highest quality. They were col­
lected with a sampling nozzle consisting of a small ver­
tical pipe placed inside the flow line; the nozzle has six 
equally spaced holes on the upstream side through 
which fluid can enter. Also, these samples should be 
free of contamination by drilling fluids since this well 
flowed for more than two months in the fall of 1977. 

The water samples collected from the few non thermal 
wells and seeps in the area were not altered by preser­
vatives, dilution, or acidification. No chemical 
measurements on these samples were performed in the 
field. 
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alluvium: includes playa deposits, eolian sands, pediment 
gravels, Lake Lahontan sediments, fan deposits 

andesite: hornblende-plagioclase ash·ftow tuffs (Ta) 

younger volcanics: olivine basalt, gray plagioclase porphyry (Ty ... ) 

Truckee Formation, undifferentiated (Ttt I: upper member­
tan s.andy limestone, lIolcanic pebble conglomerate (Ttu), 

middle member-thin to massively bedded diatomite with 
light gray vitric ash bo:!ds and thin fine""9rained sandstone 
(Ttm), loW€r member-basalt breccia, olive-green sandstone 
and pebble conglomerate, basalt tuffs and palagonite (Ttl) 
with local thin basalt floW'S (Tt ... ) and fossiliferous sar1dy 
limestOr1e, locally differentiated (Ttlm) 

Desert Peak Formation, u'ld,fferentlated (Tdp): upp€r 
member-thin-bedded opallzed diatomite, thin diatolT1lte 
un,ts, ar1d basaltiC tuffs (Tdu), lower member-browr1 
massively bedded shale, s Ilc fled shale, thin b(3salt flows, 
basalt H.ff" ,""Ith b.3sal Olive-gray, dense, aphanitic 
txlsalt west of Desert Peak (Tdl) 

Chlo;opagW5 Formation. black, brown, greer Ish, and 
redd sh vesicular basalt and al'desite flows, commonly 
amygdaloldal (Tbl, With light gray to greenish-brown 
andesltic tuff bre<:cla and agglomerate, gray-white 
tuffaceous sa,'ldstone and breccia (S1 I, interbedded tan 
tclffaceoJs shale and sandstone, Siliceous shale and 
andeSltlc tuff-bre<:cia (S21, green, green-yellow and 
brown tuffaceous sandstone, andesit,c laplili tuff, locally 

minor limestone and shale beds (Tbs) 

sllocic volcan,c rocks: predominantly red-brown to purple 
rhyo:itic to dac,tic I:thic, crystal-l:th:c, and crystal tuffs 

Miocene e) Desert Queen 11trume: Mildly propyllt'zed 
gray-gree'l rornblende-quartl dior:te 

contact, dashed where approximate or inferred 

fault. dashed where approximately located, dotted where 
concealed, dotted and spaced or queried where Inferred, 
U on upthrowr1 Side, 0 on downthrown side 

strike and dip of bedding, inclined and homontal {rlljot) 
and overturned (far left) 

strike and dip of bedding, inferred from air photo 

anticline, showing plunge 

syncline, showing plunge 

syncline, overturned 

cOr1tact of intrusion 

deep drill hole Desert Peak B21~1 

stratigraphic test no. 1 

cross section A - A' (see fig 33) 

cross section B - B' (see fig 36) 
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GEOLOGIC MAP OF THE 
DESERT PEAK GEOTHERMAL AREA. 
CHURCHill COUNTY. NEVADA 

Geology by J. E. Hiner, 1979 

Base from U. S. Geological Survey 1 : 62,500~ 

Desert Peak, 1951; Fireball Ridge, 1957 

Soda Lake, 1951: and Two Tips, 1957 
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\ 

COMPLETE BOUGUER GRAVITY MAP WITH 
LINEAMENTS AND MAPPED FAULTS 

=" ~"=") mapped faults lsee plate 13) 

..---- lineament on gravity map 

_me '""_ major fault (Habiger, 1979) 

DP29-1 

• 2985 

cross section A-A' 

Desert Peak 29-1; depth to 
pre-Tertiary rocks (in feet) 

gravity contours, contour 
interval 0.2 milligals 

SURVEY SPECIFICATIONS 

1. Gravity readings taken in closed loops 
with La Coste and Romberg Model G 
gravimeter no. 295 

2. Elevations obtained to nearest 1.0 foot 
using a Beetle 1600 distance meter and 
Leitz T60D theodolite 

3. Elevation correction of 0.0635 milligals/ 
ft applied to all readings. Th is corresponds 
to a density of 2.385 gms/cc 

4. Terrain corrections performed manually 
for Hammer rings" E-J" (assumed den­
sity=2.385) 

5. Latitude correction of 1.288 milligals/ 
mile southward applied to all readings 

6. Contou r interval 0.20 mill igals (Complete 
Bouguer gravity) 
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