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'CONCLUSIONS

The temperature gradient data .collected in Grass Valley in 1979
indicated that there were 2 anomalies in the area of the survey;
one was roughly circular about Leach Hot Springs,with a 3-mile
diameter for the 100°C/km contour. The center of the other ano-
maly was about 5 miles southward. The 100°C/km contour had a
diameter of about 1.5 miles.

Both anomalies found in 1979 were centered about 1 mile from the
break in slope that marked the Sonoma and Tobin Ranges front. An
unnamed canyon separated the 2 anomalies. Panther Canyon was at
the northeastern margin of the southerly anomaly. The anomalies

"suggested theeffect of range front faults but d1d not clearly

associate the heat flow with structures.

Temperature gradient data from the Panther Canyon project more.

- clearly define the southerly thermal anomaly recognized in the

earlier Grass-Valley datas ~The shallow depth-gradient contours
strike parallel to the range front fault bordering the western

Tobin Range.

The configuration of the thermal anomaly suggests it may be
controlled by the principal NNW-trending range-bordering faults as
well- as _structural.trends in the bedrock geology. .

The southerh and southeastern boundaries of the Panther Canyon

anomaly are not well defined below 50 m depth.

Temperature gradients from several holes within the Panther Canyon

- project were below the regional average of 45°C/km. The holes may

not have penetrated below convective effects of shallow cool
groundwater flowing from the Tobin Range.

Heat flow values were generally less than the regional average,
but the highest value, 3.3 HFU, was within the range normally
associated with the Battle Mountain High.
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RECOMMENDATIONS

1. Drill an intermediate depth hole (2,000+) at the western end of
Panther Canyon about 1 mile southwest of hole 81-85. This hole
would determine the effects that the Panther Canyon-Tobin Range
structural intersection has on the thermal anomaly.

2. Alternatively drill a deep (7,000+) test 1.5 miles southwest of
hole 81-85 to test the validity of the Panther Canyon anomaly.
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INTRODUCTION

A series of six sha]]ow'temperature-gradient holes were

-drilled for Sunoco Energy Development Company in Panther Canyon,

Pershing County, Nevada during the period March 24 through June 15, A
1981. A proposed intermediate-depth gradient hole was spud but aban-
doned after encountering unresolvable drilling problems. The loca-
tions of these holes are shown on figure 1. This report summarizes
the results of the Panther Canyon project.

The drjlling contractor was Fred Anderson & Son Exploration

- Drilling, Inc. Anderson supplied a Gardner-Denver 15W drill rig, a

3-man crew and supporting equipment. Shallow holes were limited to
three -days--for-drill-ing-and- completion—to-152 meterss-- Drilling his- -
tories for each hole are summarized in table 1.

GeothermEx provided lithologic descriptions of drill cuttings

" as well as several temperature profiles for the shallow holes. Tem-

perature surveys were run on each shallow hole at intervals of approx-
imately one day, one week and three months after completion. Equili-

‘brium profiles for these holes are-represented by the final.surveys in

September 1981. . There was negl1g1b]e change between the second surveys
and the final surveys.

‘Holes 80, 83,'84, 85 and 86 are located along Panther Canyon
which. extends.easterly from Grass Valley .separating the Sonoma and-- .
Tobin Ranges. Hole 88 l1ies on the western edge of the Tobin Range
while hole 90 was drilled on the eastern flank of the Goldbank Hills.
Exposed bedrock ranges from Lower Paleozoic sediments and metasedi-
ments to Tertiary basaltic and rhyolitic volcanics. Most holes pene-
trated unconsolidated sand, clay and gravels; however, some encountered
silicified sediments, basalt, limestone and chert. In these, the gra-
dients‘decreased below the contact.. :

L1tho]og1c logs for each hole drilled in this project are in

Appendix B. The regional and areal geology, hydro]ogy and geophys1cs "
are described by GeothermEx, Inc. (1979).

~3-
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Figure 1: Locations, depths, bottom-hole temperatures, and gradients of temperature-gradient
holes, Panther Canyon Project, Nevada-
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Table 1. Drilling histories of temperature-gradient
holes, Panther Canyon, Nevada, Sunoco Energy
Development Company -

Gradient Holes . Summary

'S-GV-81-80 Spud: 05/02/81
Complete: 05/06/81
T.D.: 290 feet
First 200 feet of hole drilled with air and
foam.

S-GvV-81-83 Spud: -05/16/81

: ‘Complete: 05/19/81
T.D.: 360 feet
Hole made minor amounts of water at 120 feet
(approximately 100 gal/hr). Spudded hole with
foam but switched to mud after encountering
caving problems at 200 feet.

S-Gv-81-84 : Spud: 05/07/81
. Complete: 05/09/81
T.D.: 400 feet

S-Gv-81-85 : Spud: 05/28/81
Abandoned: -06/16/81
Hole drilled with air hammer after encoun-
tering extremely hard formation (greenstone)
at 78 feet. Drilled to 300 feet with per-
sistent caving and bridging problems around
200-220 feet where water was encountered.
Hole abandoned after cementing drill pipe in
hole while trying to plug off water zone.

S-GV-81-86 - ‘ Spud: 03/24/81
. ~ Complete: 03/28/81
‘T.D.: 280 feet
Some difficulty with caving reported for upper
80 feet of hole. Lost circulation at 258 and
278 feet. Both losses sealed with LCM,
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Gradient Holes

.~ 5-GV-81-88

5-GV-81-90

Summary .

Spud: 03/27/81

Complete: 05/01/81

T.D.: 500 feet

Hole was suspended from 03/28/81 through
04/29/81 while rig drilled a water well in
Dixie Valley.

Spud: 05/14/81

Complete: 05/16/81

T.D.: 500 feet

Entire hole drilled with foam. Hole made
water .(approximately 300 gal/hr) starting at
370 feet. . .. -
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HOLE DESCRIPTIONS

S-Gv-81-80
T. 31 N., R. 39 E., SWls, NWla, section 11

This hole is located in Paleozoic sediments in the southern
Sonoma Range at an elevation of 1,536 meters. The site is positioned
very close to a NNW-trending fault which extends from Panther Canyon.
Consolidated sediments were penetrated at a depth of 3 meters. The
- cuttings consisted of alternating siliceous shale, sandstone and
siltstone with interbedded chert between 3 and 70 meters. At 70
meters .a basalt flow was .encountered which continued until 88 meters
(T.D.). Alteration and mineralization of the basalt .increased with -
depth. Abundant mineralization and crypotcrysta1l1ne silica suggest

I ' the hole may have penetrated a fault zone.

Temperatures ranged from 10.4°C at 9 meters to 12.7°C at 88
meters with an average gradient of 21.9°C/km between 15 and 88 meters.
The temperature profile is straight and indicates heat flow by conduc-
tion. However, the presence of shallow groundwater, evidenced by

“several cool springs issuing in the immediate area, may have a cooling
influence on this hole. A low gradient would be expected if the bore-
hole passed into the footwall (or cool) side of the fault.

S-GV-81-83
T. 31 N., R, 40 E., SEl4, NE)j, section 7

This hole is located in Quaternary alluvium at the southern

. tip of Pumpernickel Valley at an elevation of 1,786 meters. The sec-
tion consists of unconsolidated clay, sand and gravel from the surface

to 30 meters depth with clasts of chert and quartz. Below 30 meters
and extending to 110 meters, the gravels change composition to a mixed
assemblage of limestone, sandstone, chert and silicified conglomerate.

) Temperatures ranged from 7.9°C at 3 meters to 12.9°C at 110
meters with an average gradient of 39.2°C/km., The profile was straight
and indicative of conductive heat flow. The high elevation may be
part1a11y responsible for this low observed gradient.

—_————
—_
—_—
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S.GV-81-84

T. 31 N., R. 39 E., NWlj, SWl4, section 15

This hole is located in Quaternary Tert1ary gravels at the
southernmost end of the Sonoma Range at an elevation of 1,536 meters.
Hole 80 is. approximately 1-1/ miles to the NE. The upper portion of
this hole from surface to 82 meters depth was drilled in unconsoli-
dated siliceous sediments with minor volcanic and limestone clasts.

i Below 82 meters the cuttings were dominantly light-grey, fine-grained

1imestone with minor chert and silt. This limestone may represent the
Triassic Augusta Mounta1n formation which is exposed in the Panther
Canyon area.

Temperatures. ranged from 13.6°C at 9 meters to 26.9°C at 122
meters. An average gradient of 105.9°C/km is observed betweén 15 and
122 meters; however, below 85 meters, coincident with the change from
siliceous sediments to limestone, the gradient decreases to 54.7°C/km.
This can be explained by the thermal conductivity difference between
the limestone in the lower portion of the hole which has a higher in

situ thermal conductivity than unconsolidated sediment in the upper

portion. o ~

S-GV-81-85

T. 31 N., R. 39.E., SEla4, NEl4, section 14

Hole 85 was located approximately 1 mile SE of hole 80 along
the Panther Canyon Road "at an elevation of 1,634 meters. Outcrops of
silicified conglomerate are exposed 15 meters north of the drill site.
The hole was spudded in unconsolidated sediments consisting predomi-
nantly of quartz and clasts of silicified conglomerate. - Below 24
meters depth a hard formation was encountered. The section between 24
and 52 meters consisted entirely of greenstone whose hardness
warranted drilling with an air. hammer. Below 52 meters greenstone
decreases and pale green chert increases. Between 61 meters and 73

“meters the cuttings were entirely chert and water was encountered.

The remainder of the hole from 73 to 91 meters consisted of greenstone
and chert in approximately equal amounts. _

It was determined to deepen the shallow hole to 500 i_meters
and no temperature profiles were taken of hole 85. The hole was aban-
doned after an attempt to stabilize the hole at a water entry zone
which resulted in cementing the drill string in the hole.

——
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$-GV-81-86
T. 31‘N., R. 39 E., SEL4, NEVA, section 13

Thls hole is located 1 m11e east of hole 85 at the eastern
edge ‘of Panther Canyon. Hole 86 lies at an elevation of 1,704 meters
in Quaternary alluvium. The upper section from surface to 30 meters
depth is composed of unconsolidated sediments and clasts of dark-grey
limestone and pastel-colored cherts. Below 30 meters a 9-meter thick
andesitic flow occurred. Cuttings from 39 to 85 meters are predomi-
nantly rhyolite which grade to a silicic tuff with increasing depth.

Temperatures range from 8.4°C at 6 meters to 11.2°C at 85
meters, with an average gradient of 21.4°C/km between 15 and 85
meters. The temperature profile reflects the frequent change in con-
ductivities encountered in the first 40 meters of ‘the hole. Below 40
meters it is straight and indicative of conductive heat flow, however
the high elevation may attribute to the low gradient.

S-GV-81-88

T. 31 N., R. 39 E., SW4, SWl4, section 26

This hole is located on the western flank of the northern
Tobin Range in Quaternary alluvium at an elevation of 1,579 meters.
Cuttings consisted entirely of unconsolidated sand, silt, clay and .
gravel of predominantly chert w1th lesser metavolcanics and metasedi-
ments.

Temperatures ranged from 11.7°C to 26.0°C with an average gra-
dient of 85.3°C/km between 15 and 152 meters. The profile is straight

and represents heat flow by conduction. This high gradient could be

partly attributed to the high portion of clay observed in the returns.
However, hole 88 1ies within an area where similarly high gradients
have been observed in other holes.

S-GV-81-90

T. 31 N., R. 39 E., SElj, SWla, section 31

This hole is located in Paleozoic sediments on the western
side of Grass Valley. Hole 90 lies in the eastern flank of the
northern Gold Bank Hills at an elevation of 1,524 meters. The cut-
tings consist almost entirely of highly fractured and weathered quart-
zite between 2 to 152 meters depth. Several intervals between 91 to

-6-
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107 meters and 143 to 152 meters contain as much as 75% of meta-ande-
site and probably represent Triassic flows.

Temperatures ranged from 11.3°C at 9 meters to 15.9°C at 152
meters with an average gradient of 32.1°C/km between 15 and 152
meters. The profile is straight and represents heat flow by conduc-
- tion, The low gradient may be partly attributed to the high thermal
conductivity of quartzite which effectively decreases the gradient.
Groundwater encountered at 113 meters may also have a c0011ng effect
on the gradient, :

-7-
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TEMPERATURE DATA

Temperature logs for each hole are given in Appendix A; bot-
tomhole temperatures and average gradients are displayed on figure 1.
For this report the results of the Panther Canyon temperature-gradient
program have been integrated with Grass Valley temperature data

. obta1ned in 1979,

Temperatures observed at 30 and 50 meter depths are shown on
plate 1, and those observed at 100 meter depths and greater are sum-
marized on plate 2. Temperature gradients in the interval 30-50

-meters are shown on plate 3. Gradients computed for the interval

130-150 meters are shown on plate 4,
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HEAT FLOW

~ Heat flow computed for the Panther Canyon holes are summarized
on table 2 and are shown on plate 5. Plate 5 also contains computed
values for the 1979 Grass Valley gradient holes and published values.
Thermal conductivities and porosities were estimated for the Panther
Canyon holes since no samples were sent for laboratory measurement.
Estimated thermal conductivities are shown on table 3.

Heat flow calculations in table 2 were made using the formula

1-¢_

= dt ¢

Q Kis Hi’a"d K Kb

wheré Q = heat flow in HFU (ca]/cmz-sec), Kjs = in situ thermal con-

ductivity, dt/dx = temperature gradient in °C/km Kb bulk thermal
conductivity, K, = conductivity of material in pores;-assumed- to be
water with Kp value of 1.43, and ¢ = porosity.

Terrain corrections were estimated from the topographic
setting of each hole; they have relatively little effect on computed
heat flows, because all holes were located on gently sloping terrain.

Heat flow ranges from a high of 3.3 HFU in the lower part of
S-GV-81-84, consistent with the Battle Mountain High, to values of
about 2.1 HFU in S-GV-81-88 and- S-GV-81-90 and values of about 1.0 HFU
in 5-GV-81-83 and S-GvV-81-86.
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Total Bottomhole. - Depth

Table 2. Bottomhole temperatures, temperature gradients
and estimated heat flow, Panther Canyon, Nevada

Heat

14FU = heat flow units, 1070

ca]/cm2 - sec -

Temperature Terrain

“ . Depth  Temperature Interval, Gradient  Correction Flow

Hole # {m) () (m) {(°C/km) (%) __HFU

$-GV-81-80 88 12.7 70-88 21.8 +5 0.77

S-GV-81-83 110 12.9 61-110 43.1 -5 1.07
$-GV-81-84 122 26.8 82-122 54,7 -5 3.30

S-GV-81-86 85 11.2' 61-85 24.6 0 0.98

S-GV-81-88 152 25.9 100-152 75.3 0 2.16

S-GV-81-90 152 15.9 100-152 32.8 0 2.13
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‘Table 3. Summary of Kjs values used to estimate thermal conductivities
' for Panther Canyon project, Nevada

Depth
N o Interval, 1 2 o o
Hole # (m) Ky @, % K¢ Lithology
S-GV-81-80 70-88 3.70 10 3.36 90% BASALT
: 10% SAND (chert, shale
argillite) »
S-GV-81-83' 61-110 3.45 30 2.65 80% GRAVELS and SANDS
: (chert, limestone,
sandstone);
20% CLAY
S-Gv-81-84  82-122 7.50 10 6.35 100% LIMESTONE
S-Gv-81-86 61-85 4,45 10 3.97 -~ 90% RHYOLITE
10% CLAY and SILT
S-Gv-81-88 100-152 3.86 30 2.87 70% GRAVELS and SAND
(chert, metavolcanics)
' 30% CLAY and SILT '
S-GV-81-90 100-152 7.67 10 6.48 80% QUARTZITE

20% ANDESITE

le = bulk thermal conductivity

zKis = in situ thermal conductivity
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APPENDIX A

Lithologic logs of temperature-gradient holes




Depth
intervals,
feet

0-10
10-20

20-80
80-90
90-100
100-110

110-120

120-130

130-140

140-170

100%

100%

LITHOLOGIC LOG
S-GV-81-80.
Completion
Date:
5/6/81
CLAY, SILT and SAND, poorly-sorted.

CHERT, gray to greenish-gray, cryptocrystalline to
s]1ght1y grainy, very hard, abundant planar, brown-

- stained fracture surfaces.

100%

100%

100%

100%
. 50%

50%
80%

20%
80%

20
90%
10%

SHALE, siliceous, greenishpdray, hard, brittle,
dull, grainy texture, abundantly fractured, grading
to minor chert.

SHALE, siliceous, gray to greenish and brownish-gray,
with dull grainy texture; hard, brittle, occasionally
with discolored fracture surfaces.

SHALE, as above, grading to minor cryptocrystalline chert
and minor fine-grained sandstone abundant fracture
surfaces.

SHALE, as above, grading to minor greenlsh chert,
abundant fracture surfaces.

CHERT, brownish- green to gray-green, resinous to sllghtly
grainy-luster, -occasionally. contains thin quartz veins, .
abundant planar, slightly oxidized fracture surfaces.
SHALE, siliceous, as above.

SANDSTONE, 1ight greenish-gray, fine-grained, poorly-
sorted, "dirty" appearance, angular and irregularly
shaped grains, including quartz, feldspar and black
lithic fragments, common intergranular calcite, common
planar, discolored fracture surfaces.

CHERT, as above.

SILTSTONE, siliceous and ARGILLITE, greenish-gray to
dark gray, well indurated, abundant p]anar fracture
surfaces,

CHERT, gray to green1sh gray.

SILTSTONE, ARGILLITE and. SANDSTONE, siliceous, greenish-
gray to dark gray, well indurated, abundantly fractured.

CHERT, green to greenish gray.




170-180

180-190

190-200

200-210

7210-230

230-250

250-260

260-280

280-310

LITHOLOGIC LOG
S-Gv-81-80 (continued)

90% SILTSTONE and ARGILLITE, as above, no

10%
80%

sandstone.
CHERT, as above.

ARGILLITE SILTSTONE and SANDSTONE, green1sh and
brownish gray to dark gray, well 1ndurated
(s1ightly metamorphosed) and abundantly fractured,
common calcite veins.

20% CHERT, predom1nant1y dark gray, fractured, veined

with ca1c1te

100% ARGILLITE and SILTSTONE, gray to greenish and brownish,

60%
30%

10%
100%

90%
10%
30%

10%

90%
10%

100%

occasionally with slight phyllitic sheen, siliceous,
well indurated, brittle, veined with calcite; trace
chert and 11mestone

CHERT, pale b1ue and green to white.

SHALE, predominantly yellow-brown, occasionally
bluish, bladed fragments. :

ARGILLITE, dark gray.

SHALE, SILTSTONE, and ARGILLITE, bluish, greenish,
brown, and gray, well indurated, brittle, veined with
calcite, trace chert.

BASALT, dark greenish-gray, hard, br1tt]e, non-porphyritic,
veined with calcite.
CHERT, SHALE and ARGILLITE.

BASALT, altered, 1ight to dark green-gray, abundant
kao]inizat1on and disseminated pyrite, abundant veins
of calcite (somet1mes with epidote) and some of crypto-
crystalline silica, poss1b1e fault zone.

CHERT, SHALE, etc.

BASALT, as above, less severely altered.
CHERT, SHALE, as above.

BASALT .-as in 230-250, .but. sl1ght1y altered, some.disseminated

pyrite, some kao11n1zat1on veins of calcite (¥ epidote),
quartz, cryptocrystalline s111ca minor slickensides.

—_—
—_—



Depth
intervals,

feet
0-10

10-30

30-40
40-50
50-60

60-80

80-90

- 90-120°

120-130

130-140

70%
30%
60%

20%
20%

50%

30%-

20%
60%

203

20%

60%
20%
20%

50%

30%
20%

70%
30%

70%

- 30%

70%
30%

60%
30%

10%

LITHOLOGIC LOG
S-GV-81-83

Completion
Date:
5/19/81

SILT, buff to tan, unconsolidated.
SAND, ‘predominantly fine-grained with minor
grave]s composed of chert and quartz.

CLAY, generally as above,but taking on slightly
darker brown color.

SAND, fine to coarse-grained.

GRAVELS predominantly composed of chert

CLAY, orangish-brown.
GRAVELS, composed predominantly of chert
SAND, also composed predom1nant1y of chert.

SANDS, predom1nant1y coarse- -grained.
ELAY, as above.
GRAVELS, as above.

SANDS, as above.
CLAY, as above. v
GRAVELS, as above, with -frequent cinnabar crusts.

GRAVELS,- composed of chert, 3-6 mm diameter.

‘SANDS, as above..

CLAY, as above.

GRAVELS, trace of limestone.

'SANDS, as above.

GRAVELS, with composition changing to predominantly
gray limestone, with lesser pale-colored very fine-
grained sandstone and minor chert.

SANDS, as. above.

GRAVELS, with increase in chert and quartz, trace
c1nnabar coatings.
SANDS, as above.

SANDS, predominantly coarse-grained.

GRAVELS, composed as above,with trace of volcanic
mater1a1

CLAY, orang1sh -brown.




140-150

150-190

190-200

200-210

$210-220

220-230
230-250
250-260
260-290
290-300
300-310
310-320

320-360

90%
10%

70%

30%

90%
10%

100%

100%

90%
10%

75%
25%

85%
15%.

75%
25%

70%
30%

50%
50%
60%

. 40%

65%
25%

10%

LITHOLOGIC LOG

S-GV-81-83 (continued)

GRAVELS, as above.
SAND, coarse-grained.

GRAVELS, angular, 2-6 mm in .diameter, composed
chert, limestone, sandstone/siltstone, and minor
volcanic material.

SAND, coarse-grained, composed as above.

GRAVELS, as above.
SAND, as above.

GRAVELS, predominantly angular, 2-4 mm in diameter,
composed .as described in 150-190.

GRAVELS, as above,with minor clay.

GRAVELS, as above.
CLAY, tan, sticky.

GRAVELs; as above,with minor coarse sands.
CLAY, orangish-tan. . :

GRAVELS, as above.
CLAY, as above.

GRAVELS, as above.
CLAY, as above.

GRAVELS, with minor coarse sands.
CLAY, orangish-brown.

CLAY, as above.
GRAVELS, as above.

GRAVELS, as above.
CLAY, as above.

GRAVELS, as above.
CLAYS, as above.
SAND, as above.




Depth

intervals,

feet

0-20

20-60

60-70

70-80

80-90

90-100

100-110
110-120

120-130

130-140 .

90%

10%

80%

20%
60%

40%

70%
30%

50%
50%
50%

50%
80%

- 20%

50%
50%

60%
40%

90%
10%

LITHOLOGIC LOG
S-GV-81-84

Completion
Date:
5/9/81

SAND and GRAVEL, coarse, sub-round to-angular fragments
predominantly of fine-grained multicolored siliceous
sediments and chert with lesser purplish and gray

volicanic rocks.
CLAY and SILT, tan.

SAND and GRAVEL, coarse, lithologies as above.
CLAY and SILT, tan. ~

SAND and GRAVEL, coarse, lithologies‘as above.
CLAY and SILT, tan.

SAND and GRAVEL, lithologies as above.
CLAY and SILT, tan.

SAND and GRAVEL, coarse, 11thologles as above, sugary
calcite coating on some gra1ns
CLAY and SILT, tan.

SAND and GRAVEL, pea, multicolored white, green, gray,
yellow, red; predominantly chert and fine-grained siliceous
sediments with-lesser purplish, gray-and white volcanic
rocks, 1nc1ud1ng silicia: tuffs, common -sugary volcanics
grain coating.

CLAY and SILT, tan.

SAND and GRAVEL, pea, lithologies as above.
CLAY and SILT, tan. -

SAND and GRAVEL, pea, lithologies as above.
CLAY AND SILT, tan.

SAND and GRAVEL pea, 11tho]og1es as above.
CLAY and SILT, tan.

SAND and GRAVEL, lithologies as above.
CLAY and SILT, tan.




-~ 140-150

150-160

160-170

170-190

190-200

200-210

210-220

220-230

230-240

240-250

250-260

260-270

LITHOLOGIC L0G
S-GV-81-84 (continued)

60% SAND and GRAVEL, 1ithologies as above.
40% CLAY and SILT, tan.

60% CLAY and SILT, tan. S :
40% SAND and'GRAVEL lithologies as ahove.

60% SAND and.GRAVEL,“pea,'litholpgies as above, but
volcanic fragments predominant.

 40% CLAY and SILT.

50% CLAY and SILT.

50% SAND and GRAVEL, pea, sub-round to angular, predominantly
gray, reddish- and whitish volcanic fragments, including
silicic. tuffs, lesser pastel-colored chert, fine-grained
siliceous sediments, and limestone.

60% CLAY and SILT,.tan, becoming slightly reddish.
40% SAND and GRAVEL, pea, 1ithologies as above

60% CLAY and SILT, 11tholog1es as above, increase purp]ish
porphyritic volcan1c fragments (andesite?).
40% SAND and GRAVEL, pea, lithologies as above.

80% CLAY and SILT, tan to reddish-brown.
20% SAND, fine to coarse, sub- round to angular, lithologies
. as above.

60% CLAY and SILT, red- brown.

.40% SAND and GRAVEL, pea, 11tho]og1es ‘as above.

-60% LIMESTONE 11ght gray te. yellow—brown very f1ne-grained

angular ch1ps
30% CLAY and SILT, red- brown
10% M1sce11aneous volcanic and siliceous sedimentary fragments.

40% CHERT,  pastel hues, angu]ar to "sub-round fragments.

30% CLAY and SILT, red-brown.

20% LIMESTONE, as above.

10% M1sce11aneous gray and redd1sh vo1can1c fragments,
resinous to grainy texture.

60% CLAY and SILT, red brown.
40% SAND and GRAVEL, pea, predominantly chert “with lesser
Timestone and vo]canlc fragments.

70% LIMESTONE, gray, very fine-grained, brittle.
30% CLAY and SILT, red-brown.




270-280
280-320
320-330

330-340
340-370
370-390

390-400 -

100%
100%
100%

100%
100%
100%

90%
10%

LITHOLOGIC LOG
S-GV-81-84 (continued)
LIMESTONE, as above, locally slightly recrystallized;
minor chert and volcanic fragments.

LIMESTONE gray, very fine-grained, slightly recrystallized
in part

LIMESTONE, as above, stained yellow-brown in part,
especially on fracture surfaces.

LIMESTONE, as above, decrease staining.
LIMESTONE, as above, continue minor staining.

LIMESTONE, yellow-brown to. brown, veined with calcite,
less well indurated than above, possibly sta1ned from
original gray.

CHERT,'brown;'with_grainy texture, very hard, possibly
recrystallized.
LIMESTONE, yellow-brown.




~

v

LITHOLOGIC LOG
S-GV-81-85

Abandoned
Date:
6/16/81

GRAVEL, 2 to 4 mm in diameter,»composed of fragments
of ‘chert and quartz with minor volcanic material.
SAND, predom1nant1y coarse- gra1ned composed of -
quartz and chert. N

SILT, buff in color.

GRAVELS, 2 to 6 mm in diameter, composed predominantly
of chert fragments with less common vo]can1c material.
SAND, coarse-grained.

SILT, buff in color.

GRAVELS, 2 to 5 mm, .composed of chert, volcanic material.
SAND, predominantly coarse-grained.
SILT, buff in color.

SAND, predominantly coarse-grained, composed of highly
weathered quartz and quartzite.

GRAVELS, 2 to 3 mm in diameter, composed of quartzite,
quartz and lesser chert and vo]can1c material.

SILT buff with very slight p1nk1sh cast.

SAND, as above.
GRAVELS, as -above.
SILTY, as aboye.

GRAVELS,”2 to. 5. mm.in diameter, composed of chert,

_ fragments of silicified conglomerate, and minor

Depth
intervals,
feet

0-10 50%
309
20%
10-30 - 80%
10%
10%.
30-40 50%
359
15%
40-50  50%
30%
1 20%
50-60  40%
40%
20%
60-80 80%
10%
- 10%
80-90 100%
- 90-110 100%

110-120  100%

quartzite and wvolcanic mater1a1
SILT, as above.
SAND, as above.

GREENSTONE, gréenish—gray, aphanitic, with disseminated
black opaque minerals, rare calcite vein and minor hydro-
thermal alteration, minor iron oxide stain on weathered
surfaces, trace chert.

GREENSTONE, as'above,-composition close to a basalt.

GREENSTONE, as above, .sample -contains abundant cement.




120-130
130-140

140-150

150-160
160-170

170-180
180-190

190-200

200-210
210-220

- 220-230

230-240

240-270

270-280

280-300

100%
100%

100%

100%

70%
30%

80%
20%

70%
30%

. 90%

10%
100%
100%
100%
100%

LITHOLOGIC LOG
S-GV-81-85 (continued)

GREENSTONE, as.above,with only minor cement.

GREENSTONE, dark greenish-gray, dense, aphanitic,
composition .probably basaltic,. contains scattered

disseminated sulphides (?), very rare calcite, rare

weathered or oxidized surfaces, trace chert.

GREENSTONE, as above,with.dark green chert 10% as
microveinlets and mottled with greenstone.

GREENSTONE, as above, continue with dark green chert.

GREENSTONE, as described in 130-140-foot -interval.
CHERT, pa1e green and buff.

CHERT, appears to grade to siliceous tuff.
GREENSTONE, as above.

CHERT, as above.
GREENSTONE, as above.

"CHERT, multi-colored, but predominantly light gray,
grainy; frequently dissected by microveinlets of

chert, occasionally takes on -appearance and texture
of a siliceous tuff. :
GREENSTONE, as above.

CHERT, as above.

CHERT, as above, with minor slough.

CHERT; as above; continue Qrading<to siliceous tuff.

CHERT, pale gray, grades to siliceous tuff, frequent

. grainy appearance, minor fragments of greenstone.

75%
25%

50%
50%

CHERT, pale.gray, grades to.siliceous tuff.
GREENSTONE, . gray.to greenish-gray, aphanitic,

mottled with chert very dense, scattered disseminated
opaques.

CHERT, predom1nant]y 11ght gray, but frequently pale

green.
GREENSTONE, as-above,

80% GREENSTONE, as above.
20% CHERT, as above.




Depth

Interval,

Feet

0-10

10-20

20-30

30-40

40-50

50-60

-60-70

70-100

100-110

LITHOLOGIC LOG
S-GV-81-86
Completion

Date:
03/28/81

90% CLAY, silty, tan.

10% SAND and GRAVEL, angular chips to 8 mm, average 3.4 mm,
predominantly dark gray limestone and pastel-colored
chert.

90% CLAY, as above.
10% SAND and GRAVEL, as above, more finely- qralned, angular,
1-2 mm.

90% CLAY, as above.
10%—SAND and -GRAVEL, as above, 0-10' interval.

90% CLAY, as above.
10% SAND and GRAVEL, as above, nearly all coarse angular
chips to 12 mm, 8 mm average.

90% SAND and GRAVEL, poorly-sorted angular chips 5-10 mm,
predominantly dark gray limestone and pastel-colored
chert.

10% CLAY, silty.

50% CLAY, silty, dark gray-brown. _

50% SAND and GRAVEL, fine-grained to 10 mm chips, angular,
nearly all purplish-gray porphyritic andesite, with
minor metashale and chert.

70% CLAY, silty, dark gray-brown.

30% SAND and GRAVEL, coarse, mostly purplish-gray andesite

chips as above, same chert and metashale.

80% ANDESITE, purplish-gray to dark gray, microporphyritic
or amygdaloidal, altered in part to yellowish-brown.

20% CLAY, silty, dark gray-brown.

70% ANDESITE, reddish-brown to greenish, slightly altered.
30% CLAY, silty, dark gray-brown, silghtly reddish.




110-120

120-140

140-150

150-160

160-170

170-180

180-190

190-200

60%
30%
10%

60%

30%
10%

60%
30%
10%
60%
30%
10%
60%

30%
10%

60%
30%
10%

50

30%
20%

70%

- 20%

10%

LITHOLOGIC LOG

S-GV-81-86 (continued)

ANDESITE, as above.

CLAY and SILT, light reddish-tan.

CHERT, mu1t1colored fragments and aggregates ‘of chert
grains.

RHYOLITE, white to greenish-white, mottled with other
colors, aphanitic texture, biotite phenocrysts; possibly
a tuff.

CLAY and SILT, light tan.

CHERT, as above.

RHYOLITE, as above, gradation to darker colors,
including tan, brown, gray; grainier texture; probab]e
tuff, silicic to intermediate composition.

CLAY and SILT, as above. *
CHERT, as above. :

RHYOLITE, as above, 120-140' interval.
CLAY and SILT, as above.
CHERT, as above.

RHYOLITE, as above, 120-140' interval, gradation to gray
and brown. .

CLAY and SILT, as above.

CHERT, as above.

RHYOLITE, as above, 120-140' interval.
CLAY and SILT, as above.
CHERT, as above.

CHERT, pa]e brown to ye]]ow1sh, resinous luster, locally
v1treous. i
RHYOLITE, white to green1sh -white, as above. :

CLAY and SILT, very 11qht tan.

CHERT, predom1nant]y brown1Sh, gradational to red brown
and pale greens and yellows.

RHYOLITE, white to greenish-white, as above.

CLAY and SILT, very light tan. : |




200-220

220-230

230-240

240-250

250-260

260-280

80%

20%
90%

LITHOLOGIC LOG

S-GV-81-86 (continued)

RHYOLITE, predominantly yellowish cream-colored, grainy
“to sl1ght1y chalky texture, finely-banded in part
mottled in part; possible tuff.

CLAY and SILT, very light tan.

RHYOLITE, predominantly pale.green, gradational to other

- pastel colors; uneven, irregular texture, very mottled.

10%

90%
10%

" 90%
- 10%.

90%
10%

100%

CLAY and SILT, light tan.

RHYOLITE, as above, with more even texture.
CLAY and SILT, as above.

RHYOLITE, as above, 220-230' inferva]; texture more |
variable; banding common. -
CLAY and SILT, as above.

RHYOLITE, as above, 220-230' interval.
CLAY and SILT, as above.

RHYOLITE, predominantiy white, gradational to pale

yellow and pale green and occasionally dark brown or.

red-brown, sugary to resinous luster, variable
appearance; -minor limestone and -chert fragments;
limonite-coated fracture(?) surfaces.




I N I B s N O T N N S e s g S I M e .

Depth

Interval,

feet

'0-80

80-120

120-140

140-150
150-160
160-170

170-180

180-190

190-210

210-230 -

230-240

240-250 -

LITHOLOGIC LOG
S-GV-81-88

Completion
Date:
5/1/80

90% COARSE SAND.and GRAVEL, angular chips, multicolored
in pastel hues; predominantly chert, with lesser
‘metavolcanic and metased1mentary fragments

10% CLAY and SILT, tan. :

80% SAND and:GRAVEL, as above.
20% SILT and CLAY.

PS—

50% CLAY and SILT, tan.

50% SAND and GRAVEL, multicolored angular chips, mostly
gray or greenish metavolcanic fragments and pastel
-pastel colored chert.

50% CLAY and SILT, tan.
50% SAND, very fine to very coarse, lithologies as above.

60% CLAY and SILT, tan. . =
40% SAND, very find to medium, lithologies as above.

50% CLAY and SILT, tan.

50% SAND, very fine to medium, ]ithqlogies as above.

70% CLAY and SILT, tan.

30% SAND, very fine to coarse, lithologies as above.

50% CLAY and- SILT, tan.
50% SAND, very fine to coarse, lithologies as above.

60% CLAY and SILT, tan. _
40% SAND, very fine to very coarse, lithologies as above.

70% CLAY and SILT, tan. ,
30% SAND, very fine to coarse, lithologies as above.

50% CLAY and SILT, tan.
50% SAND, very fineé to coarse, lithologies as above.

No sample.




250-260
260-280
280-300

300-310

310-400

400-410

420-430

 430-440

440-500

LITHOLOGIC LOG
S-GV;81-88 (continued)

70% CLAY and SILT, tan. ,
30% SAND, very fine to coarse, lithologies as above.

50% CLAY and SILT, tan.
50% SAND, very fineé to medium, lithologies as above.

60% CLAY and SILT, tan.
40% SAND and GRAVEL, 11tho1og1es as above.

60% SAND and GRAVEL, angu]ar ch1ps, predom1nant1y pastel -
colored chert and gray metavolcanlc _minor metasiltstone.
40% CLAY and SILT, tan.

70% SAND and GRAVEL, 1itho]ogies_as above.
30% CLAY and SILT, tan.

60% SAND and GRAVEL, 1ithologies as above.
40% CLAY and SILT, tan. S

'60% SAND and GRAVEL, 1ithologies as above, predominantly

chert. . o
40% CLAY and SILT, tan.

70% SAND and GRAVEL, lithologies as above.
30% CLAY and SILT, tan. '

80% SAND and GRAVEL, Tithologies as above.
20% CLAY and SILT, tan.




Depth

Interval,
feet

0-10

10-20

20-30

30-40

40-50

50-60

60-100 ..

100-140
140-150
150-180
180-200

200-210

LITHOLOGIC LOG
S-GV-81-90

Completion
Date:
5/16/81

60% SAND and minor GRAVEL, fine-to coarse-grained,
angular, composed of white to buff quartzite.
40% CLAY and SILT, tan to -buff.

90% QUARTZITE, predominantly white, less buff and
pink, fine-grained, well-sorted to poorly sorted
with mottled appearance.

10% CLAY and SILT, tan to buff.

80% QUARTZITE, as above.
20% ANDESITE, gray to greenish-gray, mottled to micro-
porphyritiz texture, slightly altered, trace epidote.

70% QUARTZITE, as above.
30% ANDESITE, as above.

80% ANDESITE, as above.
20%. QUARTZITE .as above.: .

70% QUARTZITE. '
30% ANDESITE, as above, predom1nant1y gray in color.

100% QUARTZITE, predom1nant1y tan to gray1sh tan, poorly-
sorted with mottled texture, frequent alteration and
oxidation.

100% QUARTZITE, as above, With trace of gray andesite.

100% QUARTZITE, as above, with trace'of greenish-gray andesite.
100% QUARTZITE, as 60-70'.

100% QUARTZITE, 'generally pink to tan, poorly sorted,

occasional sugary appearance, minor white clayey
- alteration, occasional orangish oxidation stains.

100% QUARTZITE, pale yellowish-orange and pinkish tan,
very poorly-sorted, mottled texture, grades to
silicified breccia composed almost entirely of silica,
abundant alteration to clays and iron oxide staining,
trace of grayish-green meta-andesite.




210-240

240-280

280-290
290-300
300-320

320-330

330-340
340-350
350-360

360-380

380-410
410-420

420-430 .

430-450

450-460

LITHOLOGIC LOG
S-GV-81-90 (continued)

100% QUARTZITE, as above, meta-andesite absent.

100% QUARTZITE, as above; relict texture generally
obscured. o »

100% QUARTZITE, as above, with trace of silicic volcanics.
100% QUARTZITE, as above (200-210).

80% QUARTZITE, pinkish-tan and yellowish-orange, very
poorly-sorted, mottled texture, relict texture-
obscured by metamorphism and alteration, frequent

‘ iron oxide staining, highly weathered.

20% META-ANDESITE, pale green, with large feldspar
phenocrysts, frequently mottled with quartzite.

50% QUARTZITE, pale orange, poorly-sorted, with abundant
alteration to:.clays, frequent iron oxide staining.

50% ANDESITE, grayish-brown, aphanitic texture, abundant
pale brown feldspar laths(?), highly weathered.

75% ANDESITE, as above.
25% QUARTZITE, as above.

75% ANDESITE, as above, taking on reddish-brown color.
25% QUARTZITE, as above.

90% QUARTZITE, as above.
10% ANDESITE, as above.

100%-QUARTZITE, predominantly white to pinkish-white,
~poorly-sorted, relict texture obscured, scattered iron
oxide stains, frequent incipient alteration to clays,
highly weathered. '
100% QUARTZITE, as above,with trace of andesite.

80% QUARTZITE, as above.
20% ANDESITE, as above

100% QUARTAITE, continue trace of andesite.
100% QUARTZITE, pale pink to white.-

100% QUARTZITE, as above, with frequent incfpient alteration
to clays.



460-470

470-490

490-500

LITHOLOGIC LOG

$-GV-81-90 (continued)

100% QUARTZITE, pale pink to tan, poorly-sorted with relict
texture generally obscured, frequent incipient altera-
tion to clays, occasionally iron oxide staining, trace
of andesite.

75% ANDESITE
25% QUARTZITE

70% ANDESITE
30% QUARTZITE




GeothermEx, Inc.

SUITE 201
5221 CENTRAL AVENUE
RICHMOND, CALIFORNIA 84804

(415) 527-9876
CABLE ADDRESS: GEOTHERMEX

APPENDIX B

Temperature logs of temperature-gradient holes




EXPLANATION OF SYMBOLS USED ON LITHOLOGIC LOGS

N.s.

‘GRAVEL

SAND

SILT

SHALE

LIMESTONE

GREENSTONE
BASALT

- ANDESITE

RHYOLITE

CHERT

QUARTZITE

NO SAMPLE

GeothermEx, Inc.



TEMPERATURE_LOG
| ' 5-6V-81-80
T. 31 N., R. 39 E., SW 14 of NW 14, Sec. 11
Hole complefed 05/06/81
- Survey #1  05/08/81
Elevation 5,040 feet

bLogged by GeothermEx, Inc.

Depth, Depth,

in feet °C °F in feet °C °F =
10 10.6 51.1 — 160 11.9 53.4
20 ~10.7 51.3 ’ 170 12.0 53.6
30 11.1 52.0 180 12.1 53.8
40 11.3 52.3 190 - 12.1 53.8
50 “11.4 52.5 200 12.2 54.0
60 11.4 52.5 : 210 12.2 54.0
70 11.4 52.5 ; 220 12.4 . 54.3
80 - 11.5 52.7 ' 230 12.4 .. 54.3
90 © 11,5 2.7 240 12.4 54.3
100 11.6 52.9 250 12.5 54.5
110 . 11.6 52.9 - 260 12.5 54.5
120 11.7 53.1 270 12.6 54.7
130 11.8 53.2 280 12.7 54.9
140 11.8 53.2 - 290 12.7 54.9
150 11.9 53.4 . :




~
[+ o]
~
o0}
o O
W0~
I 0
— O
K
o> o~
[
{
[72 -}
U
»
o] g
=3 i
w

PRSS SUES S puy
pEus Seaas by

PR Sy pubpy

!

N

=1

—PANTHER CANYO

JARSS byaos bouds buwes pad
TIII

SUN

°F

TEMPERATURE LOG




TEMPERATURE LOG
S-GV-81-80
T. 31 N., R. 39 E., SW 144 of NW 14, Sec. 11
Hole comp]eted 05/06/81 .
Survey #2 05/14/81
Elevation 5,040 feet

Logged by GeothermEx, Inc.

Depth, ‘ Depth,
in feet °C °F in feet °C °F
10 -13.8 56.8 - - 160 11.8 53.2
20 10.4 - 50.7 170 11.9 53.4
30 10.8 51.4 ' . 180 11.9 - 53.4
40 11.0 51.8 . - 190 12,0 - 63.6
50 11.1 52,0 200 12,0 53.6
60 . 11.1 52.0 210 12.1 _ 53.8
70 11,2 52.2 - 220 C12.2 54.0
80 11.2 " 52.2 ' : 230 12.3 54.1
90 11,3 52.3 240 12.3 54.1
100 11.4 52.5 : 250 12.4 54.3
110 11.4 52.5 . 260 - 12.5 54.5
120 11.5 52.7 270 12.5 54.5
130 11.6 52.9 ' 280 12.6 54,7
140 11.6  .52.9 , 290 - 12.7 =~ 54.9

150 11.7 -53.1




05/14/81

S-Gv-81-80

Survey {2
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| TEMPERATURE L0G
| 5-GV-81-80
T. 31 N., R.E39’E., SW 13 of NW 14, Sec. 11
Ho]é completed 5/06/81 -
Survey #3  9/03/81  12:00 PM
El%vation 5,040 feet

Logged%by Geothermix, Inc.

Depth, E ‘ Depth,
in feet °C °E - in feet  °C °F
10 - - . 160 11.7 53.1
20 - 11.1 52.0 170 11.8 53.2
30 10.6 51.1 180 11.8 53.2
40  10.7 51.3 190 11.9 53.4
50 - 10.9 51.6 200 12.0 53.6
60 11.0 51.8 . 210 12.0 53.6
70 11.0 51.8 220 12,1 - 53.8
80  11.1 52.0 230 12,2 54.0
90 11.2 52.2 240 12,3 54,1
100 11.3 52.3 250 12.4 54.3
110 11,3 52.3 260 12,5 54,5
120 11.4 52.5 . 270 . -12.5 54.5
130 11.5 . 52.77 280 . 12.6  54.7
- 140 11.6 52.9: 287 12,7 54.9

1150 1.6  52.9!
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TEMPERATURE LOG
'S-GV-81-83
T. 31 N., R. 40 E., SE s of NE 14, Sec. 7
Hole completed 05/19/81
Survey #1  05/20/81
E]évation 5,860 feet

Logged by GeothermEx, Inc.

Depth, Depth,

in feet °C °F in feet °C °F
10 8.4 47.1. 190 11.4 52.5 .
20 9.0 48.2 o 200 11.4 52.5
30 9.4 48.9 210 11.3 52.3
40 9.9 49.8 220 11.4 52.5
50 10.1 50.2 230 11.5 52.7
60 10.2 50.4 240 - 11.6 2.9
70 10.7 51.3 250 11.7 53.1 -
80 10.4 50.7 260 11.7 53.1
90 10.5 50.9 E 270 11.9 53.4
100 10.5 50.9 : 280 12.0 53.6
110 10.6 51.1 290 . 12.1 53.8
120 10.7 51.3 300 12.2 54.0
130 11.0 51.8 310 12.3 54.3
140 S 11.2 52.2 - 320 12.5 - 54.5
150 11.0 51.8 330 12.6 54.7
160 11.1 52.0 340 12.7 54.9
170 11.1 " 52.0 A 350 12.9 55.2

180 11. 52.7 ' 360 13.0 55.4
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S-Gv-81-83
Survey #1 05/20/81 .
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TEMPERATURE LOG
S-GV-81-83
T. 31 N., R. 40 E., SE 144 of NE 14, Sec. 7
"Hole completed 05/19/81
Survey #2  05/31/81
Elevation 5,860 feet

Logged by GeothermEx, Inc.

Depth, Depth,
in feet °C °F in feet °C °F
10 7.9 46.2 190 10,7 51.3
20 8.1 46.6 200 10.8 51.4
30 8.7 47.7 , 210 10.9 51.6
40 9.0 48,2 , 220 11.0 51.8
50 9.2 48.6 _ 230 11.1 52.0
60 9.3 48.7 240 11.2 52.2
70 9.5 49.1 ‘ 250 11.3 52.3
80 9.5 49.1 _ 260 11.5 2.7
90 9.6 49.3 270 11.6 52.9
100 9.7 49.5 280 11.7 53.1
110 9.8 49.6 290 11.9 53.4
120 9.9 49.8 300 12.0 53.6
130 10.1 50,2 ' 310 12.2 " 54,0
140 10.2 50.4 320 12,3 54.1
150 10.3 - 50.5 » 330 12.5 54.5
160 10.4 50.7 340 12.6 54.7
170 10.5 50.9 350 12.7 54.9
180 10.6 51.1 360 12.9 55.2
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TEMPERATURE LOG
S-GV-81-83
T. 31 N., R. 40 E., SE 14 of NE 14, Sec. 7
Hole completed 5/19/81
Survey #3 9/03/81 '3:00 PM
Elevation 5,860 feet

Logged by GeothermEx, Inc.

in feet °C °F ‘ in feet  °C " °F
10 - - 190 10.5 50.9
20 9,2 48.6 200 10.6 51.1
30 8.6 47.5 210 10.8 51.4
40 8.8 47.8 ' 220 10,9 51.6
50 9.0 48,2 230 11.0 51.8
60 9.2 48.6 . 240 11,1 52.0
70 9.3 48,7 250 11.3 52.3
80 9.4 48,9 o 260 11.4 52.5
.90 9.5 49.1 270 11.5 52.7
100 9.6 49.3 ' 280 11.6 52.9
110 9.7 49,5 290 11.8 53.2
120 9.8 49.6 300 11.9 53.4
130 9.9 49.8 310 - 12.1 53.8
. 140 10.0 50.0 320 12.3 54.1
150 10.1 50.2 330 ©12.4 54.3
160 10.2 50.4 340 12.6 54,7
170 10.3 50.5 - 350 12.7 54.9
180 10.4

50.7 360 12.9 55.2
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T. 31 N., R. 39 E., NW 144 of SW 14, Sec. 15

- TEMPERATURE LOG

S-Gv-81-84

Hole completed 05/09/81

Survey #1

05/10/81

E]evation 5,040 feet

Logged by GeothermEx, Inc.

Depth,
" in feet °C °F
10 13.9 57.0
20 15.2 59.4
30 16.5 61.7
40 16.8 62.2
50 16.8 62.2
60 17.5 63.5
70 18.0 64.4
80 18.2 64.7
90 18.3 . 64.9
100 18.5 65.3
110 18.9 66.0
120 19.1 66.4
130 19.3 66.7
140 19.7 67.5
150 19.8 67.6
160 20.0 68.0
170 20.4 68.7
180 | 20.9 69.6
190 21.5 70.7
200 21.5 70.7

Depth,
in feet °C °F
210 21.6 70.9
220 21.6 70.9
230 21.5 70.9
240 21.7 71.1
250 22.4 72.3
260 22.6 72.7
270 22.6 72.7
280 23.2 73.8
290 23.4 74.1
300 23.7 74.7
310 23.9 75.0
320 24.5 76.1
330 25.2 77.4
340 25.6 78.1
350 25.8 78.4
360 25.9 78.6
370 26.0 78.8
380 26.2 79.2
390 26.4- 79.5
400 26.7 80.1
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TEMPERATURE LOG
S-GV-81-84
T. 31 N., R. 39 E., NW 14 of SW 14, Sec. 15
Hole completed 05/09/81
~Survey #2 05/14/81
Elevation 5,040 feet

l.ogged by GeothermEx, Inc.

Depth, Depth,

in feet °C - °F in feet °c °F
10 - 13,9 57.0 210 21.9 71.4
20 13.6 56.5 220 22.2 72.0
30 14,6 58.3 230 22.6 72.7
40 15.2 59.4 _ 240 23.0 73.4
50 15.5. 60.0 250 23.4 74.1
60 15.8 60.4 260 23.9 75.0
70 16.1 61.0 ' 270 24 .4 75.9
80 16,5 61.7 . 280 24.8 76.6
90 17.0 . 62.6 ' 290 25.1 77.2
100 - 17.3 63.1 300 25.4 77.7
110 17.7 63.9 310 25.5 77.9
120 18.1 64.6 - 320 25.9 78.6
130 . 18,5 65.3 . 330 26.0 78.8
140 18.9 - 66,0 340 26.3 79.3 -
150 - 19.2 66.6 _ 350 . 26.3 - 79.3
160 19.6 67.3 360 26.4 79.5
170~ 20.2 68.4 370 26.5 79.7
180 20.8 69.4 380 26.6 79.9
190 21.2 70.2 390 26.6 79.9

200 21.6 70.9 400 26.8 80.2

Maximum reading thermometer: 83°F



~GV-81-84
Survey #2 05/14/81
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T. 31 N., R. 39 E., NW 14 of SW 14, Sec. 15

TEMPERATURE LOG

S-Gv-81-84

Hole completed 5/09/81

Survey #3

9/03/81

10:00 PM

Elevation 5,040 feet

Logged by GeothermEx, Inc.

Depth, 7

in feet °C °f
10 -- -
20 13.7 56.7
30 13.9 57.0
40 14.6 58.3
50 15.1 59.2
60 "~ 15.5 ~ 59,9
70 15.9 60.6
80 16.3 61.3
90 16.8 62.2

.100 17.2 63.0
110 17.6 63.7
120 18.0- 64.4
130 18.4 65.1
140 18.8 65.8
150 19.5 67.1
160 19.8 67.6
170 20.2 68.4
180 20.7 69.3
190 21.1 70.0
200 21.5 70,7 -

Depth, , )

in feet  °C °F
210 21.9 71.4
220 22.1 71.8
230 23.0 73.4
240 23.5 74.3
250 23.9 75.0
260 24.6 76.3
270 25.0  77.0
280" 25.3 77.5
290 25.6 78.1
300 25.8 78.4
310 26.0 78.8
320 - 26.1 79.0
- 330 - 26.2 79.2
340 - 26.3 79.3
350 26.4 79.5 .
360 26.5 79.7 .
370 26.6 - 79.9
380 26.6 79.9
390 . 26,7 80.1
‘400 26.9 80.4

Maximum reading thermometer:

81°F (27.2°C)
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TEMPERATURE LOG
S-GV-81-86
T. 31 N., R. 39 E., SE 14 of NE 14, Sec. 13
Hole completed 03/28/81
Survey #1  03/29/81
Elevation 5,590 feet

Logged by GeothermEx, Inc.

Depth, , Depth,
in feet °c = °F in feet °C °F
10 7.4 45.3 150 10.4 50.7
20 . 9.1 48.4 . 160 10.4 50.7
30 9.3 48.7 170 10.5 50.9
40 9.6 49.3 180 10.6 51.1
50 9.8 49,6 190 10.6 5l.1
60 9.8 . 49.6 200 10.7 51.3
70 9.9 49.8 : 210 10.7 51.3
80 10.0 50.0 220 10.8 51.4
90 10.1 50.2 » 230 10.9 51.6
100 10.2 50.4 240 10.9 51.6
110 10.2 50.4 250 10.9 51.6
120 10.2 50.4 260 11.0 51.8
130 10.2 50.4 - 270 11.0 51.8
140, 10.3 50.5 280 11.1 52.0
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' TEMPERATURE LOG
'S-GV-81-86
. T. 31N, R. 39 E., SE 14 of NE 1g, Sec. 13
Hole completed 03/28/81
Survey #2  04/29/81
Elevation 5,590 feet.

Logged by GeothermEx, 1nc.

Depth, » Depth,

in feet °C °F in feet  °C - °F
10 8.5 47.3 150 10.3 50.5
20 8.4 47.1 160 10.4 50.7
30 9.4 48.9 170 10.4 50.7
40 9.7 49.5 : 180 10,5 50.9
50 9.7 49,5 190 10.6 51.1
60 9.7 48.5 : 200 10.6 51.1
70 9.7 49.5 210 10,7 - 51,3
80 - 9.8 49,6 220 10.8 51.4
90 9.9 49.8 230 10.8 51.4
100 10.0 50.0 240 10.9 51.6
110 10.1 . 50.2 250 10.9 51.6
120 10.1 50.2 260 11.0 51.8
130 - 10.2 50.4 270 11.1 52.0
140 10.2 50.4 280 11.2 52.2
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TEMPERATDRE LOG
| S;GV%BlfBG
T. 31 ., R. 39 E., SE 14 of NE 14, Sec. 13
Hole cdmp1e;éd 03/28/81
Survey #3 . 9/03/81 1:30 PM
Elevation 5,590 feet

Logged by GeothermEx, Inc.

Depth, , Depth,

in feet °C °F " in feet °c °F
10 -- - 150 10.3  50.5
20 10.6 51.1 , 160 10.4 50.7
30 9.4 48.9 - 170 10.4 50.7

© 40 9.5 49,1 o 180 10.5 . 50.9
50 9,6 49,3 ‘ 190 10.6 51.1
.60 9,7 49.5. 200 10.7 51.3
70 9.8 49,6 | ... 210 - 10.8 51.4
80 9.8 49,6 - 220 10.8 51.4
90 9.9 49.8 230 10.9  51.6
100 10.0 50.0 . : 240 10.9 51.6
110 10.0 50.0 ‘ 250 11.0 51.8
120 10.1 50.2 260 11.0 51.8
130 10.2 50.4 270 11.1 52.0
140 10.3

50.5 - 280 11.1 52.0
' : - 290 11.2 - 52.2




T
-~ T T 33 }344 Hbdd
=) 3
~.
o m
O ~
)
—
)
)
= %
o
[
)
>
“
S
7
=y - !‘Nu cowe
T TRn : 3]
=3 > =y Z
javes jeadd booed pnpé 4 Soatd pacd so82d 2332 :
* 4004 ¥ Ty Y T
>y >a b4 T
j: T T - e - pacs ﬂHA T >
T * T + 8 T T T T a
s {iseasassssasssssons sans: T HHH H o BT IR
P 3 aipani 1 s . o 2 xv?“ TR v«, .ﬁ 1 11 H «mj 1 MA
aad hanaasssed snse: fesas 111 sfifsctsfectslessits 3 L 1 I m ¥ :
: 335132204 5a1 I jaas. THIH UG H 11 : 1233228
[ o it B S TR BRI A . f Hit i e U
L ST TR 3 A I R T R R R s T TR B Es
: e PR H I B 3 piciestsfesdlilsccttactisdtif it piiediisetsdsctititiebiniftintines iftfattitistatisabinsiiisttagt s s il o]
e -+ 25 P00 T T ’ pe 1322282 T+r14 11 1 r S sasi2308 paanl feoaddl jasasss b4
) s e mn b | L B e L LRI R HH I A R s g e s
2253 aess ioass sesas o oot pogesasacs fasseptaf ]384 da0ad 195 itiittiatt ieetlaelstlinebinsi bt easton bootd ahed : gk :
’ ? : o3 BSaadfaassissatiseds: e e et e R e F R RS s IRT IR ESany soaet pe et TRIEGG IR R eaRhs
oo SRR 28225 s o aBfidb e e 32453222 12224 122
TR 11 issss fasaqlogsa el satal fitaqacc ,m“. fessi et baaci [iadt it st saset paan st i e pa e ho25e d88e gt
- S pm e e e e Bestsacs: R s R R R R R R B : ) e ERE] e AR EERL $3840 B2 F3200 po
: B e i et e s s g B SR T ER B M G R U TH U s : teseiHEE $1adi BRES) £040 ettt bent
: Beded Satts boe: : rrHT aaph - . e - + 288,
i .- -yl thrine r1+4 44 10 I : 1 3 3 4 H T & H 4 ..Ww
; RhE AT H I HTTH ..m L 13t Hl H HTHHTTTH HHEHTE HiRbkn:
aseny: 3 H H s {4 t+ 1 4344 4 1 3+ trte] ries
T IR S1sRctianazcsinansatiscitl seERER 8 i 1R : RIHBIR R s35eRses]
B giadpeatishtibaeliasiine, ath si[L e
3] IR RS $
g98e gescqpssenpspae H 1331888 T $ 3
83 1 I HENTH sibenagls padie
Ty HE HIH vﬁ 1 ﬁ. " g 1711 ] W 2
S H HHTHT S T TR B ; : :
s T a8 sesepibs 1 L : | ]
- i - H + - ® H aaggge 4 411 282 g9
passNssit]peangnasagpessins S JTX SRR RN 3 : i1 i 3
nnxm:u e R e M ¥ it
s saegs b H . .
stk piathaniacs TR REHHRNE
seedfadel il 8044 by t1 38 AM. 1 ut : ' ! m e «« H «wn : e
ey +ve v i b refe t : 3 3 : : E
[£] 2524 322, ﬂu'ﬂ + xu sHHrR * 21383 ,_mﬁ.w m 3irki m 3 m : . } .« .m. i wm : ; : aliie : : i3] HEe et
o jant sesad iioad naand foali MJ oaidisadliide : s - T ! i T w TR TRIELR-
" >4 o4 -+ 4 1 M pady g s vyie
- Hm&hmﬁ EHHH &% R TL ﬁ %Uﬁ il M sapsiittissettstifs H 3 s wm< g il 232 231
s mm 8409354 04081 saadpadsehe j¢4 ppad w & 1 : ~w : «T.. : m = .fmo :
> S pean I saay s n A HT TR I T
= | B R e TR T et i) e | ! I I R R
i~ o tet Jfiass fases soasdnseadhs . He : sestietel tsat e s rress 3 B
P e ) g A S » - Au . n = ﬂ 1) “n 1] ’ “ " )4 m «
M e SRS ] M v 11l w H 1L S ot HE3s fa s
& S50 T I RIRRIH Ty T i i : HRET
9 Py f X3 . . (o k22 al
a _ i HIHIEE TR ERH R H ] ] i il
s His BN BRI ] i ; HH IH
M 12 . cetgloetasfie ! 4 H 1384 3431 H . “te .
= i SBHB R L witiin : i
b c 1a )it 13} i I BRRRI ERSR1 IS SR . :
,,_..I.}.\bu.. : p

400

EE—E—;—EE:!JJ_ESE

LV P :
Jor N .qQ




TEMPERATURE LOG
 S-GV-81-88
T. 31 N., R. 39 E., SW 14 of SW 14, Sec. 26
Hole completed 05/01/81 |
Survey #1  05/02/81
Elevation 5,180 feet

Logged by GeothermEx, Inc.

Depth, _ Depth,

“in feet °C °F _ in feet °C. °F
10 13.1 55.6 260 20.4 68.7
20 13.9 57.0 270 20.7 69.3
30 15.1 59.2 280 20.9 69.6
40 . 15.3 59.5 - - 290 21.1 70.0 .
50 15.6 60.1 ‘ 300 . 21.3 70.3
60 15.7 60.3 . 310 - 21.6 70.9
70 15.9 60.6 320 -21.8 71.4
80 16.2 ~ 61.2. 330 22.0 71.6
90 16.5 61.7 340 22.3 72.1
100 16.6 61.9 .. 350 22.5 72.5
110 16.8 62.2 360 22.7 72.9
120 . 17.1 62.8 370 22.9 73.2
130 17.3 63.1 _ - 380 23.2 73.8

- 140 17.5 63.5 390 23.4 74,1
150 17.8 64.0 : - 400 23.6 74.5
160 18.1 64.6 410 23.9 75.0
170 18.4 65.1 420 26.1 . 75.4
180 18.6 65.5 _ 430 24.3 75.7
190 18.9 - 66.0 : 440 24.5 76.1
200 19.1 66.4 450 24,7 76.5
210 - - 19.3 66.7 460 -24.9 76.8
220 19.6 67.3 470 25.2 77.4
230 19.8 67.6 ~ 480 25.4 - 771.7
240 - 20.0 68.0 490 25.7 78.3

© 250 20.2 68.4 500 25.9 78.6
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T. 31 N., R. 39 E., SW 1 of SW 14, Sec. 26

. Logged by GeothermEx, Inc.

TEMPERATURE LOG

S-GV-81-88

Hole comp1eted 05/01/81

- Survey #2

05/05/81

Elevation 5,180 feet

‘Depth, .
in feet °C - °F
10 11.7 53.1
20 12.8 55.0
30 13.7 56.7
40 13.9 . 57.0
50 14.2 57.6
60- 14.4 57.9
70 14.7 58.5
80 15.1 59.1
- 90 15.5 59.9
~100 15.8 60.4
110 16.0 60.8
120 16.3 61.3
130 16.6 61.9
140 16.9 62.4
. 150 17.2 - 63.0
160 17.6 63.7
170 17.9 64.2
180 . 18.2 64.8
190 18.5 65.3
200 18.8 65.8
210 19.0 66.2
220 19.3 66.7
- 230 19.6 67.3
-240 19.8 67.6
250 20.1 68.2

Depth, :

in feet °C °F
260 20.3 - 68.5
270 20.6 69.1
280 20.8 69.4
290 21.1 70.0
300 21.3 70.3
310 21.5 70.7

- 320 21.8 71.2
330 22.0 71.6
340 22.2 72.0
350 22.5 72.5
360 22.7 72.9
370 22.9 73.2
380 23.2 73.7
390 23.4 74.1
400 23.7 74.7
410 23.9 75.0
420 24.1 75.4
430 24.3 75.7
440 24.6 76.3
450 24.8 - 76.6
460 25.0 77.0
470 25.2 77.4
480 25.5 77.9
490 - 25.7 78.3
500 25.9 78.6



i NETEE:

Cy

&

.

h

PANTHER CANYON

S-Gv-81-88

Survey #2 05/05/81

eeedreid
<sod

o
w

°F

[eA)

TEMPERATURE LOG -- SUN-

ar




~ TEMPERATURE LOG
$-GV-81-88
T. 31 N., R. 39 E., SW 14 of SW 114, Sec. 26
Hole completed 5/01/81
Survey ‘#3 9/03/81 6;30 PM
E]evatioﬁ'5,180 feet

Logged by GebthermEx, Inc.

Depth, . Depth,

" 1in feet °C °F in feet = °C °F
10 - -- . 260 20.2 . 68.4
20 - - 270 20.4 68.7
30 12.9 55.2 280 20,7 69.3
40 13,2 55.8 290 21.0 69.8
50 13.4 56.1 ’ 300 21.2  70.2
60 13.6 56.5 310 21.5 70.7
70 - 14,0 57.2 320 21.8 71.2
80 14,4 57.9 330 22.0 - 71.6
30 14.8 58.6 340 22,2 72.0

100 15.1 59,2 ' - 350 22.4 72.3
110 15.5 59.9 360 22.7 72.9
120 15.8 60.4 3707 22.9° - 73.2
130 - 16.2 61.2 380 23.2 73.8
140 16.5.. 61.7 390 23.5 74.3
150 16.8 62.2 . 400 - 23.7 74.7
160 17.2 63.0 410 - 24.0 75.2
170 17.5 63.5 420 24.2 75.6
180 17.9 64.2 430 24.4 75.9
190 18.2 64.8 440 24.6 76.3
- 200 18.5 65.3 450 24.8 76.6
210 18.8 65.8 460 25.1 77.2
220 19.1 "66.4 ' 470 25.3 77.5
- 230 19.4 66.9 - 480 25.5 77.9
240 19.7 67.5 - 490 25.8 78.4

250 19.9 67.8 500 26.0 78.8
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TEMPERATURE LOG
S-GV-81-90
T. 31 N., R. 39 E., SE 14 of SW 14, Sec. 31
Hole completed 05/16/81
Survey #1 05/18/81 |
Elevation 5,000 feet

Logged by GeothermEx, Inc.

~ Depth, " Depth, :
in feet °C .°F in feet °C °F
10 10.1 50.2 260 13,6 56.5
20 10.9 51.6 270 13.7 56.7
30 11.4 52.5 280 - 13.8 56.8
40 11.5 _52.7 . 290 13.9 57.0
50 11.6 52.9 300 14.0 57.2 -
60 11.6 52.9 310 14.1 57.4
70 11.7 53.1 320 14.2 57.6
80 11.8 53.2 330 14.3 - 57.7
90 11.9 53.4 . 340 14.4 57.9
100 12.0 53.6 350 14.5 - 58.1
110 - 12.1 53.8 360 14.6 58.3
120 12.2 54.0 370 14.7 58.5
130 12.3 54.1 380 14.7 58.5
‘140 12.4 54.3 390 14.8 58.6
150 . 12.5 54.5 400 14.8 58.6
160 12.6 54.7 410 14.9 58.8
170 12.7 54.9 420 15.0 59.0
180 12.8 55.0 430 15.1 59.2
190 - 12.9 55.2 . 440 15.2 59.4
200 13.0 55.4 : 450 15.3 '59.4°
210 13.1 55.6 460 15.4 59.7
220 13.2 55.8 470 15.5 59.9
230 13.3 55.9 480 15.6 60.1
240 13.4 56.1 490 15.8 - 60.4

250 13.5 56.3 500 15.9 60.6
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Depth,

T. 31 N., R. 39 E., SE 144 of SW 14, Sec. 31

TEMPERATURE LOG

S-GV-81-90

Sufyéy #2

Hole completed 05/16/81

05/28/81

Elevation 5,000 feet

in feet °C °F
10 14,2 57.6
20 12.5 54.5
30 11.3 52.3
40 11.4 52.5
50 11.5 52.7
60 11.5 52.7
70 11.6 52.9
80 11.7 53.1
90 11.8 53.2
100 11.9 53.4
110 12.0 53.6 -
120 12.1 53.8
130 12.2 54.0
140 12.3 54,1
150 12.4 54.3
160 12.5 . 54.5
170 12.6 " 54,7
180 12,7 54,9
190 12.8 55.0
200 12.9 55.2
210 13.0 55.4
220 13.1 55.6
230 13.2 55.8
240 13.3 55.9
250 13.4 56.1

Maximum reading thermometer:

Logged by GeothermEx, Inc.

Depth,

in feet °C °F
260 13.6 56.5
270 13.6 56.5
280 13.7 56.7 -
290 13.8 56.8
300 13.9 57.0
310 14.0 57.2
320 14.2 57.6
330 14.2 57.6
340 14.3 57.7
350 14.4 57.9
360 14.5 58.1
370 14.6 58.3
380 14.7 58.5
390 14.8 58.6
400 14,9 58.8
410 15.0 59.0
420 15.1 59,2
430 15,2 59.4
440 15.3 59.5
450 15.4 - 59,7
460 15.5 59.9
470 15.6 60.1
480 15.7 60.3
490 15.8 60.4
500 - 15,9 60.4

75°F
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T. 31 N., R. 39 E., SE 14 of SW 14, Sec. 31

TEMPERATURE LOG

S-GV-81-90

Hole completed 05/16/81

Survey #3

9/03/81

6:15 PM

Elevation 5,000 feet

Logged by GeothermEx, Inc.

Depth, A

in feet  °C °F

- 260 13.5 56.3
270 13.6 56.5
280 13.7 56.7
290 13.8 56.8
300 13.9 57.0
310 14.0 57.2
320 14.1 57.4
330 14,2 57.6
340 14.3 57.7
350 14.4 57.9
360 14,5 58.1
370 14,7 58.5
380 14,8 58.6 .
390 14.9 58.8
400 15.0 59.0
410 15.1 59.2
420 15.2 59.4
430 15.3 59.5
440 15.3 59.5
450 15.4 59.7
460 15.5 59.9
470 15.6 60.1
480 15.7 60.3
490 15.8 - 60.4
498 15.9 60.6

Depth, P
in feet °C °F
10 - --
20 11.7 53.1
30 11.4 52.5
40 11.2 . 52.2
50 11.3 52.3
60 11.4 . 52.5
70 11.5 52.7
80 11.6 52.9
90 - 11.7 53.1
100 “11.8 53.2
110 .11.9 53.4
120 12.0 53.6
130 12.1 53.8
140 12.2 54.0
150 12.3 54,1
160 12.4°  54.3
170 12.5 " 54,5
180 12.4 54.3
190 12,7 - 54,9
200 12.8 55.0
210 12.9 55.2
220 13.0 55.4
230 13.2 55.8
240 13.3 55.9
13.4 56.1

250
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