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THERMAL DATA OF THE BLACK ROCK DESERT AREA
HUMBOLDT AND WASHOE COUNTIES, NEVADA
FRANK HADSELL, L. T. GROSE, AND G. W. BERRY

APRIL 10, 1967

Summary:

This is a progress report on analysis of thermal
data from the Black Rock Desert of northwest Nevada.
Hot springs at Soldier Meadows, Fly Ranch, Gerlach, and
Pinto Mountains were mapped, and water flows and tempera-
tures measured, by G. W. Berry and G. R. Downs:in 1965
and 1966. These data have been studied further by
Frank Hadsell (geophysicist) and L. T. Grose (geologist)
at the Colorado School of Mines and with the computer
facilities of the School of Mines Graduate Research
Center, in an effort to determine geothermal power
potentials.

Power_geﬁeration by hypothetical Carnot engines
has be§n calcﬁlated for the four thermal areas. Data
from seven préépect~holes at Pinto Mountains have been
exploited in plotting geothermal gradients and computing
heat flows. It is emphasized that this report is to a
large exteht an eXefcise in arithmetic and thermodynamics,

fraught with assumptions that may not endure. All of the



conclusions are tentative. However, we consider this a
valid line of practical research. To the extent that the
figures and conclusions are applicable, they are generally
encouraging in themselves and in comparison with those

of developed geothermal areas, as to the geothermal power

potential of Sun acreage in the Black Rock Desert area.

Relative Merit of Hot Springs:

Water flows and temperatures can be interpreted
best in terms of an extensive thermodynamic quantity which
places proper relative emphasis on them. The quantity
adopted for this study is the power of a hypothetical
Carnot engine (Figure 1), ideally operating between the
hot heat reservoir of a thermal spring and a cool heat
reservoir at the mean air temperature of the area. The
engine is imagined to extract heat from the hot reservoir
at a rate equal to the rate at which heat is transferred
from the hot spring to a surface stream at mean ambient
temperature by normal flow of water, Ql’ less the rate
at which this water transfers heat back into the ground,
Q2. The engine is then imagined to convert the
theoretical maximum of the extracted heat into mechanical
energy. The existence of this maximum is an expression
of the second law of thermodynamics.

In this hypothetical problem the selection of Q as

the heat flow into the Carnot engine is arbitrary, made
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largely on the balanced flow of water it provides; a
larger portion of Ql could be assumed.

The efficiency, e, of a Carnot engine operating
between heat reservoirs with temperatures T and T' is

expressed
e=1-T'/T
and the mechanical energy output, W, of the engine is then
W=20Qe=20 (1 -T'/T).

If ¢ is the average specific heat between T and T' and

m is the mass of water transferred, then,

Q=cm (T - T')

and
(T - T')?

T

and
(T - T')?

0.081 G )
255 + 5/9 T

v}
i

where P is power in kilowatts, G is flow of water in
gallons per minute, T is temperature of the hot spring
in degrees Fahrenheit, and T' is the mean air tempera-
ture of the area in degrees Fahrenheit.

The graph of Figure 2 permits one to obtain the
Carnot power output for any spring by a single multiplica-

tion,



U. S. Weather Bureau data for northwestern Nevada
show mean annual temperatures of 48.2°F to 53.4°F in and
near the Black Rock Desert. Downs and Berry (1966)
estimated 51°F for Soldier Meadows. Conservatively, we
have used 54°F for all of the area in this study.

Summary data for hot springs of the four localities
are listed in Table 1. The water flow is from field
data by Berry and Downs (1966). Calculations of mean
water temperature (flow of all hot springs mixed) and

Carnot power are by Hadsell, with computer.

TABLE 1
Water Mean water Carnot
flow, temperature, power, kw
gpm °F
Soldier Meadows 2842 110 . 2540
Fly Ranch - natural 934 100 660
Fly Ranch -
Western
Geothermal well 538 205 2693
Fly Ranch - total 1472 138 3353
Gerlach 253 175 855
Pinto Mountains 142 189 595

The premium which the Carnot power figure of merit

places on high temperature is evident in comparison of



the Soldier Meadows and Gerlach areés. The water flow
of Gerlach is less than one-tenth that of Soldier Meadows,
but, because of higher temperature, the Carnot power is
more than one-third.

At Wairakei, New Zealand, a wet steam field, drilling
has increased mass flow 3 to 5 times and the heat flow
2 to 3.5 times, from natural (McNitt, 1963, p. 39;
Grindley, 1965). At The Geysers, California, a dry
steam field, drilling (to 1963) has increased mass flow
about 20 times and heat flow about 170 times from
natural (McNitt, 1963, p. 39). In thermal areas
throughout the world, without exception, heat flows have
been substantially increased by drilling.

At Fly Ranch, the Western Geothermal well, only
805 ft total depth, has increased the thermal area mass
flux 58 percent and the Carnot power output 400 percent.

The Carnot power figures may be useful indicators
of relative merit, but they cannot now be equated to
geothermal power potential. Such correlation should
await development of a catalogue of case histories.
If, however, one insists on comparing Carnot power
with power sold at a bus bar, he might proceed as
follows. Empirically it is sound to assume an increase
in heat flow by development drilling, a factor of
170 times at The Geysers. To interpret this increase

in terms of Carnot power an assumption must be made



concerning the efficiency of a real power plant

relative to a hypothetical Carnot engine. Being involved
only with orders of magnitude it is reasonable to assume
that the efficiency advantage gained by drilling to high
temperatures is just offset by the inherently high
efficiency of a Carnot engine, 10 to 25 percent in this
case. If, then, The Geysers increase in heat flux is
representative and the efficiency assumption is valid,
one could increase the Carnot power numbers of Table 1
by two orders of magnitude (100X) and get a geothermal
power potential for Soldier Meadows of 254,000 kw.
Although this:is:an encouraging number, it should be
emphasized again that it is derived with highly tenuous
assumptions.

This discussion is limited mainly to analysis of the
heat and mass flux of the hot springs. There is
additional natural heat flow in the local thermal
areas froﬁ the relatively dry ground between springs.
Stored heat also may be very important. Steamboat
Springs, Nevada,. is a thermal area at the east foot
of the Sierra Nevada, a roughly comparable geological
location to the western Black Rock Desert. .White
(1964, p. 407) has calculated the stored heat in an area
of 1.9 square miles at Steamboat, 1.9 miles deep, at
approximately 1.6 x 1018 cal. This is equivalent to

the natural heat flow at the present rate for 7000



years. It is a minimum figure because much excess heat
is stored at greater depth and below the surface of
surrounding area. Thompson and White (1964, p. 48) have
estimated that heat flow in the same 1.9 square miles

6

of Steamboat thermal area is 7 x 10  cal/sec, equivalent

to heat from 100 tons of coal or 500 bbl of oil per day.

Power Plant Requirements:

To arrive at an idea of geothermal resource require-
ments we have arbitrarily assumed a 300,000-kw capacity
plant, which, using a rough rule-of-thumb of 1 kw per
customer, would supply a city about the size of Dallas
or Denver. Gilbert and Berry (1964) concluded tentatively
that, for such a plant,the land requirement is in the
range of 500-5000 acres, and the water requirement on the
order of 20,000 acre-ft per year for dry steam and 50,000
acre-ft per year for wet steam. In their inventory of
the water resources of the Sun acreage area in western
Black Rock Deserf; Gilbert and Berry estimated the
perennial yield at 24,500 acre-ft (West arm of Black Rock
Desert, Granite Basin, High Rock Lake, Summit Lake,
Hualapai Flat). This is legally the maximum that can
now be consumed annually. The water flows listed in
Table ‘1 are for four local hot spring areas and certainly
are minimum figures. There is considerable additional

water discharging in the-gubsurface in these areas, and
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there are several additional areas of spring and well
discharge. However, at Soldier Meadows, the measured
2842 gpm is 4575 acre-ft per year, or about 10 percent
of estimated wet steam requirement. Although water
consumption can undoubtedly be lowered by injection,
recirculation, and heat exchangers, the availability

problem is very real.

Prospect Holes:

As a first step in analysis of data from prospect
holes drilled at Pinto Mountains and Soldier Meadows,
temperature instrumentation was tested at the Colorado
School 6f Mines geophysical laboratory. Field procedure
has been to run thermocouples into the holes as soon as
drilling has been completed and back fill the holes as
completely as practicable. Thermocouples are Leeds &
Northrup copper constantan (32°F), no. 24, enamel and glass
insulated, with Quiktip connectors. Readings have been
made with a Leeds & Northrup portable millivolt
potentiometer no. 8696. Two thermocouples were boiled
in the laboratory for nearly two months, with periodic
measurements of thermal emfs. One of the thermocouples
had previously been used at Pinto Mountains for several
months. Tests indicate that with this eqguipment tempera-
ture of boiling water can be measured with an accuracy
better than 1°C (1.8°F) if the temperature of the cool

contact is known to this accuracy. No drift of
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measurements was observed, indicating junction
characteristics were not appreciably changed by being
in boiling water for nearly two months.

There is significant uncertainty in the field
measurements, perhaps as much as 5°F, because the
cool junction, the potentiometer terminal, may not have
reached thermal equilibrium as rapidly as the mercury
thermometer laid alongside. Improvement can be made
by placing the cool junction in an ice-water bath, or,
where this is impractical, making the cool junction more
like the hot so the heat capacity is lower than that of
the potentiometer terminal.

Thermal conductivities used in this study are
from tables by Clark (1966), using field lithologic logs
by G. R. Downs. They are not precise determinations.
Laboratory measurements of thermal conductivities of
hole samples will greatly enhance the reliability of
such calculations in the future.

Temperature measurements made in the Pinto Mountains
area and the interpreted temperature distributions and
vertical heat fluxes are given in Figuré53—9. From these
it is evident the area is thermally anomalous.

The "normal" temperature gradient of the outer
6.2 miles of the solid earth is 1.125°F/100 ft (probably
too low in orogenic areas and too high for stable

continental areas) (White, 1965, p. 14). Pinto



L. L. KIVLWAY COMPANY, INC.
PRINTED IN U.S.A,

\ 4

10 DIVISIONS PER HALF INCH BOTH WAYS

| TEMPERATURE IN °F - - |

40 - .0t . . .80 © iao0 . 2ol 140
30 - : | 1
1 T -
|

N B T n MEK
1 T 3 T 3 1T
I ] g g T

.

SSA QRS

I
INNN

T

T RN E

=

NSRS BN
AT

80 PR o e e e e T

G AN RN Y R

Tt

i 11
T
1

1 =] ARADNENERDR BRED T I P 1=
T T g = - T T > T RN

amamm

o nus G X 0 O O O I O I 0 S T g - 2 NS RSN AT
B SSSa LN EEE A nAREEAEE FEHE
B WEIGHTED AVERAGE 5 LITHOLOGIC LOG.

ASSUMED CONDUCTIVITIES &
IN 10-3cal/cm sec °C AND F
STABILIZED BOTTOM HOLE
TEMPERATURE N °F,

W.T.-ASSUMED'WATER TABLE

b
T [T

2ot TEMPERATURE CURVE it :
=it @~ THERMOCOUPLE F e
{f  TEMPERATURE L e

F G- AVERAGE GEOTHERMAL HHHiif
. GRADIENT IN °F/100 FT Lo

L I 0

NN RENEE NN

Ty

160t HF - HEAT FLOW IN et liras

e RNpEanC

1076 cal’zem? sec

I

T

200H

280 frb e

320

1 T T INNEK
% - i INEE ENEA R ST

IN S REARE N TT BRNED

360

Ll PINTO  MOUNTAINS

PROSPECT HOLE

RD 1

i

4oot _
Figuré 3



' TEMPERATURE "IN °F - | 13

40 . 60 - . 80 ... FM00Y- .. 120 . 140

T TTTE TTT T : - g - TR -

A

T
PH e b O G

|

40

80

120

PRINTED IN U.S.A.

L. L. RIDGWAY COMPANY, INC.

160 - .’ B ; a :,:“_7 g ]

£xf

Lo
139
S
o=
G-+

9,10
ogmH
)¢

k?) 2004

_‘_i_.__‘k

1
%11
O
]

INTHFERT

L

240} SRR e e R | | THOLOGIC LOG.

WEIGHTED AVERAGE H T ASSUMED CONDUCTIVITIES

TEMPERATURE CURVE ‘B IN 10-3 cal/cm sec °C AND

1 STABILIZED BOTTOM HOLE :

| ®- THERMOCOUPLE e aonceatas TEMPERATURE IN °F,

IET N VIIORP RN

fied  TEMPERATURE R WT.-ASSUMED WATER TABLE |

G - AVERAGE GEOTHERMAL o

( 280FIIEHY - GRADIENT IN °F/I00FT T TF e R R FEE

HF — HEAT FLOW IN

10 DIVISIONS PER HALF INCH BOTH WAYS
T

1076 cal/em? sec

K/ 2 O W NN BN NN

T T I

i ; ] I
I SRENE ) RSO NS RGN0

320

360

o) bR PINTO  MOUNTAINS

EESESeicE SERassEbR RensEea: HidEt  PROSPECT  HOLE

RD 2 gesei

400 -
' Figure 4



14

.- 140

120

‘of

IN

TEMPERATURE

80

"t 100

" Figure S

60

40 .

\w V'ED N a3ININg

‘ONI "ANYdWOD AYMDAlY 7 *q

240

SAYM HLOB8 HON! 47VYH H3ad SNOISIAIQ O}

MAZ-MACA tem

280

B

360

mE T :
£ : H w Y H
E : , T 023 @
B o as wgo <«
RN y 1] =T _ I T :
ENEHE ] H ” [&] [ <
i pOH =0 nMvF.E e
= - Begrc R
g i a3 1022523 Hib
o a
i ,LMmB%E
B ‘oo aD s
— oCwkE2D
u % ooN M % ]
g S dgw 3GQ : ]
f5o0ma ! i
ED=a= . 1o
=, PR R
LA E NE3 : -l w
S i
x: maN <
£ B R : e E| T
HH: + e H Z
+ - 5 "
i gl 6
v o
g B w
T o ac
I o wn
LT = o
EEEs Eask i = m
T inm i _.,. gt a
11 LN -
: i ] :
o il , e £
T - :
kRN | w <1y . H aRN .
Ba T WS = o B 17 I
e T O ro H
Swan - B HH IS w= HHHH H
B EoW Ixzg . :
T - ﬂmm VMn._ D..m.ﬂ.._ 5° > » H ] -
D < 5 D wea N
RN O>2 o— C¢ :
H ] (a )l (&) - - - o oI
n T w < o < W 2 W ~ W
. ua T - @ o — u 1
o= agm 4 oTw 2w gW ko : =8 i
: AR HH T o A o w e HH H
- H H =& WS o« e N
, m H Wu Ty Sa o
& H T+ - T 1 © R H o
H aen ! | n B
ERe ® o I i - =
: = - , ShmuwguEn o o
i HEFAE i I ERTER mn
Q o o ‘0 ‘o -
.4 © N Mm ) &



a0

L. L. RIDGWAY COMPANY, iNC.
PRINTED IN U.S.A.

NO. 650-20R
10 DIVISIONS PER HALF INCH BOTH WAYS

320

¢

360

400

.60.. - . .80,

TEMPERATURE. IN OF ,
: JA100 . 120
S J- = < bv‘v & 1

15

gt

40

\'QH

120

eofih

T

-

Rl 58
(Df— T

240F

DEPTH

- WEIGHTED AVERAGE

TEMPERATURE CURVE.

® -THERMOCOUPLE
TEMPERATURE

G - AVERAGE GEOTHERMAL
GRADIENT IN °F/100 FT

HF - HEAT FLOW IN
1076 cal/em? sec '

~ _LITHOLOGIC LOG. 2a8s

'ASSUMED CONDUCTIVITIES i1t

280F

T TEMPERATURE IN °F.

‘W.T.-ASSUMED WATER TABLE H

IN 10-3 cal/cm sec °C AND

STABILIZED BOTTOM HOLE

R T Ly S ,.-Wl

PINTO MOUNTAINS

L

PROSPECT ' HOLE
RD 4

Figiire. 6



L. L. RIDGWAY COMPANY, INC.

NO. 650-20R
10 DIVISIONS PER HALF INCH BOTH WAYS

PRINTED IN U.S5.A.

g:

120
- 160

KﬂQ derﬁ  :'

240

40

TEMPERATURE IN ©F

120

16

40 = ', 60 . . 80 . .-~

; 100,

. '40 .

IS

g imm~

S AEEERNLRRE

e mil

paterr=

e
";é"- AREENEE

-+ LITHOLOGIC LOG. e
= ASSUMED CONDUCTIVITIES
IN 10-3 cal/cm sec °C AND i+
- STABILIZED BOTTOM HOLE -

 TEMPERATURE IN °F, :

- WT.~ASSUMED WATER TABLE |

280

"~ | &~ THERMOCOUPLE . dEEii i

. TEMPERATURE =2 SeEkicest

"~ £ G- AVERAGE GEOTHERMALHHH T

" | GRADIENT IN °F/I00 FTHEH

[ HF — HEAT FLOW IN
“E . 1078 cal/em? sec.

320F

FHE
pREN DL
T

T

. WEIGHTED AVERAGE

o}

TEMPERATURE CURVE

'360.H

“400H

1 8 X

PINTO MOUNTAINS |

= |

PROSPECT

o

HOLE

RD 5

fFigure.7




TEMRERATURE IN  OF 17

40 60 - .. 80 - 100 . 120 _ 140 .

T]

A
NHNDHA

7

40F

i |

80

WEIGHTED AVERAGE

oL

TEMPERATURE CURVE

| ®~THERMOCOUPLE e u o

TEMPERATURE

~ Al 4!

G - AVERAGE GEOTHERMAL et 80 e

120 T T GRADIENT IN.°F/I100 FT [

y A

HF - HEAT FLOW IN i e e

1078 cat/em? sec

PRINTED IN U.S.A.
T
G

L. L. RIDGWAY COMPANY, INC.

160

LITHOLOGIC LOG.

ASSUMED CONDUCTIVITIES

IN 10-3 cal/cm sec °C AND-

(& 2

1 _STABILIZED BOTTOM HOLE

HHREE LD

TEMPERATURE IN °F.

i S LR W.T.-ASSUMED WATER TABLE -

!J

1T
pu

240

280

NO. 650-20R
10 DIVISIONS PER HALF INCH BOTH WAYS

R ,__A.,;',.f.L,A ~+B T

320

360

W fE LEE PINTO MOUNTAINS

PROSPECT HOLE

RD 6

400
: Figure 8



L. L. RIDGWAY COMPANY, INC.

PRINTED N U.S.A.

\ 4

R R A N

)

10 DIVISIONS PER HALF INCH BOTH WAYS

40.

40

TEMPE

RATURE IN ©°F -

18

60 80 L1000 . 1200 . 140, < . .
' S ousg et Tk

80H

120

160

200

11

l_LIlI]IIlIF[IIH\.IIITTIIIIIIIH

L1020 0 e S

2o L

WEIGHTED AVERAGE
TEMPERATURE CURVE.

o -THERMOCOUPLE
TEMPERATURE

G- AVERAGE GEOTHERMAL it
GRADIENT IN °F/IOOFT ' £

HF - HEAT FLOW IN
106 cal/cm? sec

-_
Yo

AN EE

240

320

P AR INaRN AN ¥ Nanan 8 g ‘:I'; »
360 i e .%._i E
. PINTO MOUNTAINS :

400t

g HE 1 LITHOLOGIC LOG. |
: ~ ASSUMED CONDUCTIVITIES
- IN 1073 cal/em sec °C AND  Hif+
¥ 11 STABILIZED BOTTOM HOLE —ifiit
E == TEMPERATURE IN °F. ~ =
] 11| W.T.-ASSUMED WATER TABLE :
28OF iEEsEEaEEi e el ateeptEed (L I
g i

PROSPECT HOLE

RD 7

 Figure 9




19

Mountains prospect holes RD 1-6 have gradients 7°F to
47°F/100 ft, 6 to 42 times higher than "normal."

The current estimate of global average heat flow
is 1.5 x 10_6 cal/cmzsec, and for geothermal considera-
tions heat flow in the range of 0.8 - 2.0 x 107° cal/cmzsec
should be considered in the "normal" range (White, 1965,
p. 14). Values for the vertical component of heat
flux in the Pinto Mountains prospect holes are 2 to
48 x 10_6 cal/cm2sec, as much as 32 times "normal."

We have geologic explanations for some of the
variations in héat flux. Although RD 5 is anomalously
warm, it is the coolest hole in the area. Location 1is
on the ridge between West and East Springs in Tertiary
"volcanics," whereas all the other six holes are
topographically lower, in and near the hot spring
areas, and in and near the major normal fault zones bound-
ing the Pinto Mountains structural block, or blocks.

The highest vertical components of heat flux are
in RD 1, 6, and 7, West Spring area. RD 1 is located
on the surfdce trace of a normal fault dipping west
about 70°, and RD 6 and 7‘are topographically and
structurally lower, in the alluvial gravels west of the
fault trace. The decrease in heat flux below 50 ft in
RD 6 and 7 probably indicates a flow, or at least the
existence, of hot water at depths of 50 to 80 ft; We
cannot now rule out error in placement of thermocouples

in RD 7.
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Prospect holes RD 3 and 4 are located west of the
east-dipping normal fault at East Springs, in "volcanics"
of the upthrown block. Although thermally anomalous,
the heat flux is not as high as in holes basinward of
the West Spring.

The thermal data clearly support the thesis that
mountain front normal faults are the conduits for the
hot ascending waters of the Great Basin thermal areas.

At Soldier Meadows 30 temperature holes were
drilled, one to 100 ft and the others to 20 ft or less.
Although anomalous temperatures are indicated, data
from these shallow holes with only bottom-hole
thermocouples are of very limited use in thermal calcula-
tions. We cannot now make meaningful deductions from
them.

The curves of Figures 3-9 show temperatures at the
water table about 20°F higher in areas of high than in
areas of low vertical flux. Such temperature anomalies
will not of course persist undiminished to the surface,
because regions of high vertical flux must also have a
high vertiéal éomponent of the geothermal gradient.
Nevertheless, we believe the possibility that these
temperature anomalies are manifest at the surface to a
degree detectable by means of infrared radiometers,

above noise of emissivity effects and variations in
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depth to water table, is worth further investigation.

A plan for this surveying is under discussion with
Geophoto Services (Texas Instruments). The tentative
schedule is to have a ground survey at Soldier Meadows
made by a Geophoto expert and G. W. Berry during about
a month of the fall of 1967, using thermistors at the
surface and depths of a few inches, and a hand-held
infrared radiometer. This fieldwork is prerequisite
for airborne infrared sensing which has been under
discussion with Geophoto and the parent Texas

Instruments for the past three years.
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PINTO MOUNTAINS

PROSPECT HOLES

85-95 basalt
boulders &
white clay

95-136 basalt,

weathered

*EleVatiohs in Pinto Mourntains area, based on assumed 4100.00 at station east

of’west‘spfiné, subject to correction

*ELEV. TOTAL COMP. LITHOLOGY THERMO- ~ DATE TC°F DATE TC°F DATE TC°F DATE TC°F DATE TC°F
DEPTH DATE. COUPLE 1966 : 1966 1966 1966 1966
FEET 1966 FEET “ |
RD1 4103 55 6-3 0-55 sand & Drilled with air, 12.5 6-11 74.0 6-15 77.0 7-1 80.0 7-21  76.0
_ 6 15 clay stopped by 30 6-11 93.0 6-15 91.7 7-1 94.0 7-21 87.3
[ 250 e water (40) 53 6-11 101.3 6-15 101.0 7-1 100.0 7-21 95.0
RD2 4118 211 6-9 0-190 sand & Drilled with mud 17 6-10 71.0 6-11 63.0 6-15 73.0 7-1 65.0 7-21 - 66.0
oL clay 61 6-10 87.5 6-11 76.0 6-15 86.5 7-1 79.0 7-21 ~ 82.0
I AEAS g7 190-200 grano- 111 6-10 95.0 6-11 92.0 6-15 102.5 7-1 92.0 7-21 :.92.0
VALl diorite, 161 6-10 104.5 6-11 100.0 '6-15 108.5 7-1 104.0 7-21 - 99.3
' weathered 209 6-10 112.¢ 6-11  107.0 6-15 115.0 7-1  108.0 7-21 :103.5 .
200-211 grano- S T
diorite o .
RD3 4143 100 6-11 0-100 sand & 'Drilled with mud, 22 6-16 72.5 6-18 72.5 7-1 73.0 7-21 .2
poo / - clay lost circ. 98, 60 6-16 94.0 . 6-18 " 95.0 7-1 87.5 7-21 76.1 .
1’LW§' ;%0? ~water stood at 97 6-16 102.90 6-18 102.0 7-1 86.0 7-21 ?
4135 : '
RD4 4139 210 6-15 0-200 sand & Drilled with S22 6-16 72.0 6-18 68.0 7-1 65.0 7-21 64.0 L .
- clay mud - 55 6-16 81.0 6-18 77.0 7-1 74.5 7-21 72.1
-.zlﬁf-/ . 200-210 grano- 105 6-16 . 90.0 6-18  86.0 7-1 86.0 7-21 78.3
Len S diorite 155 6-16 93.5 6-18 94.0 7-1 93.4 7-21 95.0
A ' - 203 6-16 104.5 6-18 104.0 7-1  102.5° 7-21 103.5
RD5 4284 363  6-21 ' 0-20 coarse . Drilled with . -~ 23 6-22 69.0 6-25 63,5 7-1 60.0 7-21 58.0 . ..o
P . . grit, sand- - -mud . .63 6-22 .  69.0 6225 64.0 7-1 64.0. .7-21 ° 64.1 ;o ooiioon o
- .fi A . stone, & 139 6-22 '78.0 “6=25 76.0 7-1 70.5 7-21 .- 73.0 . . . 0
,’ggygg« ~‘\@\ : clay CL - 213 6-22 78,0 625 82.5 7-1 78.5 ..7-21. 77,5 Ui
S b 120-363 clay, 288 6-22 86.0 " 6-25 83.5 7-1 74.5 7-21: 82.0
- sticky, inter- 361 6-22  79.5 6-25 69.0 7-1 85.5 7-21 - 83.2 oo
bedded with - . ' ‘ .
sandstone & y
silty clay [
. . . { .
"RD6 4068 136 6-22 0-10 sand & Drilled with 22 6-24 103.2 6-25 101.5 7-1 100.5 7-21 103.0
- : o , ‘ clay - mud 60 6~24 135.0 6-26 137.0 7-1 - 138.0 . .7-21 136.4
L\U‘L’ _ 10-82 clay, 95 6-24 146.5 "6-26 146.5 7-1  143.5 7-21 147.0
W ‘g ‘ -sandy 134 6-24 149.5 | 6-26 150.0 '7-1 150.5 7-21  153.6
(" - 82-84 basalt L R - S
v " boulder J
84-85 grano- !
diorite |
boulder



PINTO MOUNTAINS

PROSPECT HOLES

ELEV. TOTAL COMP. LITHOLOGY THERMO- DATE TC°F | DATE TC°F DATE TC°F DATE TC°F DATE TC°F
DEPTH DATE COUPLE 1966 ' 1966 1966 1966 1966
FEET 1966 FEET
RD7 4064 370 6-25 0-340 clay, Drilled with mud 20 6-26 91.0 7-1 93.0 7-21 95.0
| sandy & ' 50 6-26 111.0 7-1  118.5 7-21 119.3
04,0 gritty 90 6-26 111,00 = 7-1 117.0 = 7-21 116.0
[ 2 340-350 293 6-26 77.00 . 1-1 97.0 7-21 175.3
pﬁ) - boulders 368 6-26 71.0 P 7-1 75.5 7-21 70.3
W 350-370 = :
basalt,

weathered

b
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