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GEOCHEMTCAI QURVIY LHACH HOT SPRINGS,
PERSHING COUNTY, NEVADA

_ During the periodvoctober 30,. 1978 to November 2, 1978, a total of twenty .-.
. .water samples were collected from the Leach Hot Springs area. This included -
.., fourteen nondiluted water samples which were subsequently analyzed for sixteen .

- for silica concentration analyses; these samples were diluted with nine parts of -
distilled water to one part raw sample All samples were collected directly into
chemically sterile plastic containers.  Field observatlonsvwere 11m1ted to a water:
_ emperature readlng and a visual estlmatlon of flow rate.
The sample locatlons and fleld observatlons are noted below
The chemlcal analyses are appended

| Sagples from Leach Hot Spr1ngs (L1 - L6, L1A - L6A L12 and L13)

o Samples L1 - L6, L1A - L6A, L12 and L13 were collected from Leach Hot Spr1ngs, o
a group of springs in the NW-1/4 of the SE-1/4 of Section 36, T 32N, R 38E.. A h
visual estimation of the flow of the spring orifices indicates that the total flow
is similar to that quoted by Olmsted et al, 1975. However, individual orifices . - .
appear to have - changed their flow rates. U51ng ‘the numberlng system of Olmsted et al
1975, p. 188 the follow1ng observations were made :

Sprlngs 8 and 10 are no longer flow1ng
l.Spr1ngs 9, ll, and 21 had a flow of less than 0.06 liters per second
Springs'SA 15, and 23 have 1ncreased flow rates |

fiAll springs are depos1t1ng 5111ca, sulphur is present around the or1f1ce of
"Sprlng number 15. :

 SAMPLES L1 AND L1A.

Location: :‘ h "‘Taken from Olmsted's Spr1ng Number 7, see Olmsted et al R
— 1975, p. 188.
, Temperatureila'” - 68°C
Estimated_Flow: - 0.40 l1ters per second

. Samples Collected: LlA - total sample

L1 - diluted 9:1.

© .. SAMPLES L2A AND L2 .

" Location: .. S Olmsted SpringiNumbercl.
. Temperature: - o810 C.
Estimated Flow: = 2 liters per,second.

Samples Collectedf.‘L2A 4.totalfsamp1e;‘_t

L2 - diluted 9:1.

elements, pH and specific conductance. Six samples from hot springs were collectedf‘h



 SAMPLES L3A AND L3

. Location:

' Temperéture:

 ,;EstihatedVF1owf

Samples Collected:

. SAMPLES L4A AND L4

Location:

- TemEerature:

Estimated Flow:

Samples Collected:

.. SAMPLES L5A AND LS

Location:

Temperature:

:'Estimated Flow:

;Sampleé'ColleCted:'

. SAMPLES L6A AND L6 -

- . Location:

~ Temperature:

_EStiméted’F16W:. 

4;~a_Samp1es Collected:

- SAMPLE L12-.

Location:

Temperature: .

" Estimated Flow: .

:7v _Samp1e Collected:

Olmsted Spring Number 5.

81° C.

0.05 liters per second.

'L3A - total sample, .-

L3 - diluted 9:1.

Olmsted Spring Number 12

94.5° C. -

. 0.40 liters per Secoﬁd.

L4A - total sample.

14 - diluted 9:1.

- Olmstéd'Spring Number 15.

95° C boiling.

0.02 liters per second, surging;'f'

'L5A - total sample. ..

L5 - diluted 5:1.

' Olmsted Spring Number 23,
.~ 81° cC. |

.3 liters per second. = .

L6A - total samble}

L6 - diluted 9:1. .

Olmsted Spring Number 25.

S8 cC.
'0.10 liters per second. &

_'L12'¥vt6tai‘sampie;‘f



* SAMPLE L13
" Location:

' Temperature:

Estlmated Flow: 't =

',Sample Collected:

- SAMPLE L7

'g,~Locat10n:

o Temperatﬁre:

:“<Estimated Flow:

Sample Collected:

j»SAMPLE L8

- ‘Location:

' Temperature::f o

Estimated Flow: e

Sample'Collected:~_'

. SAMPLE L9

.. Location:

- Temperature:

. Estimated Flow:.

'th'Sémple Collected:i‘

:"ﬁiOlmsted Sprlng Number 17
“;'74° C.
_:0 5 llters per second

‘L13 - total sample

©  Un-named warm spring in NW-1/4 of SW-1/4 of Section‘36;d;-
. T 32N, R 38E, 1300 feet south-southwest of Leach Hot -

" Springs. ' ’ T -

34°.C.

Not known, sample collected from large circular pool S
with radius of 6 feet and depth of 3 feet Orifice could .-
" not be located. I ’ :

' L7 - total sample.‘

"1ﬂSample'collected-frcm water pipe of un—named;-deVelcped;'

cold spring. SW-1/4 of the SE-1/4 of Section 10, T 30N'

R 38E, 150 yards south of well marked on USGS Leach Hot
'-Sprlngs topographlc sheet :

11 c. =

1 0.02 liters per Second.:

L8 - total sample.

From Manganese Spr1ng, shown on USGS Leach Hot Spr1ngs_i'“'
topographic sheet. NW 1/4 of the SE 1/4 Sectlon 1,

T 32N, R 39E.
10° C.
:f.O;OZ'liters per second.

L9 - total sample.’



P

SAMPLE L10 -

Location:

,Temperatureﬁ

. Estimated Flow:

Sample Collected: -

SAMPLE L11-

Location:

'Temperature:'

Estimated Flow:

n-Sample Collected:

. SAMPLE L14

Location:

: Temperature:

Eétimated Flow:

;Sample Collected:

References

Olmsted, F. H., Glancy P.A.

" From Petain Spring, shown on USGS Leach HotlSpfings':

topographic sheet. SE-1/4 of NE-1/4 of Section 18, -

‘T 31N, R 40E.

14° C.

10.05 liters per second.

L10 - total sample.

From water well named as the Goldbanks Windmill on U868:
Mt. Tobin topographic sheet. NW-1/4 of SE-1/4, Section

16, T 30N,.R 39E.
S1°c
bz.Not‘available;

. L1l - total sample.

From cold'springé'in Washoke. Canyon, ~shown on USGS'LeaCh .
Hot Springs topographic sheet. Sample taken from the

~most easterly of three groups of sprlngs NE—1/4 of NE—1/4,n.

Sectlon 5, T 32N R 39E.

 13° C.
30 05 11ters per second

‘L14 - tqtal sample.

Harrill J.R., Rush F.E. and VanDenburgh A.S., 1975.-

. Preliminary Hydrogeologlc Appralsal of Selected Hydrothermal Systems in northern and

- central | Nevada . USGS Open File Report 75-56.
'fUSGS Topographlc Sheets ; 15 m1nute series:
| Leach Hot Sprlngs Quadrangle N

Mount Tobln Quadrangle

- prepared By:: Dr. D. R. Wall - Aminoil USA, Inc. L
. - Mr. R. E. Dunlap - Aminoil USA, Inc. R



BREL.JE AND RACE
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'LABORATORIES - 425 SOUTH E STREET P. O. BOX 1895 SANTA ROSA, CALIFORNIA 95403 .TELEPHQNE (707 544-8807
November 30, 1978
'Aminoil USA, inc. -
PO Box 11279 L ‘
Santa Rosa, CA 95406 .
. Attn:  Roger Wall
Gentlemen'

" The results of analyses performed on samples submltted on_November 3, 1978, are édmpleteﬂ
‘ and tabu]ated below o ‘ '

Analyses ‘ " 1178~ 1170~ ]]7&- - 1178- _ 1176~ 1176-
, Number . - o 105957 10958 10959 10960 10961 -~ 10962

- Sample Description L 1A L 2A - - L 3A L LA L 5A L 6A .
ANALYSES
pH - S 7.9 7. 7.6 9.6 7.0 7.5

.+ Spec.Cond. umhos/cm. ~780. - ° . 750. - - 750, . 770. © . 570. 730.

" Sodium mg/1 -0 170. . . 160. .. 160.. - 170, . 86. - 160,
Potassium mg/l R S I I W, ot20 0 1.
Lithium  mg/1 '-Tﬂ' - - 0.85 - 0.80 " - -0.80 . ~ .0.87 S 0.52 ¢ 0.877 -

~ Boron mg/| 162 0018 0 060 . 005 . S0.00. - 1.7

“ Bicarbonate .mg/1 . 390. - 30. . 3%0.. . o270, 0 o 17. o 3080,

Carbonate mg/1 =~ - <1}, oLl ‘A<J. o 80. : < 1. “« 1.
.. Sulfate mg/1. - 47. - 49 .- - 47, L6, 160. Lo,
" Chloride mg/l - . 25. . 21, .  23.° 25, ~ 9.6 . 21,

. Fluoride mg/1." -~ . 6.6 . ~ 6.6 . 6.6 T.00 S 2.3 . 6. 6

Calcium mg/l 133k, 5.5° 8.6 13,
Magnesium mg/l- = 1.7 - . 1.6 . 1.6 0.6 R O S - B

- Arsenic mg/1 -. - - . 20.01 .- ~0.01 . 20.0l 0.015 - 0.026 <0.01" .

- Zinc mg/} - . .- 20,05 . £0.05 . <£0.05 < 0.05 «0.05 £0.05:

.- Barium mg/!- -~ <0.5 - 20,5 . | «£0.5 "2 0.5 . <0.5 < 0.5

. Antimony. mg/1- . - -7 0.04 ~ 0.02 . 0.02 0.03 - . 0.02 . 0.02 -

. Manganese mg/l -~ - - 0.05 = £0.05. - . «0.05 2 0.05 - £.0.05 , © 0,06

Si]jCafImg/l  S ff.-v"’ o ;~ _ ] S
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CUCAMINOIL USA, INC.
.. November 30, 1978~
“UPAGE 2 of 3

176~
10954

L.h
a:l dil

178-"
10953 -
L3
9:1 dil

v 1178~

.- 10952
) L.2
a:1 dil

. Analyses 1178-
- - Number ‘ 10951
© . Sample o L.
- Description - - 9:1 dil

1178=- _
10955 .
. L.5
a:1 dil-

10956
Lo

7 ANALYSES

Coosilieaimg/t - doo o 2n o o2l 0. . 9.6

" ‘Analyses MNo. 1178-10963 ~_ 1178-10964 1178-10965 1178-10966

1176~

Cg:1 dil

; 1ff'Sample Description

L.9

L.10

’_Spec.Cond.Aumhos/cmf;iv

J~ Sodium1 mg/j

"5'Potassiqm, mg/l‘-f_ﬁ{j

\'Lithium”'mg/l‘.'fL i

:-Bbrdn fmg/lﬂ

. ”'BicarBohafei;mg/l._ »L

”TfCarbonate‘ MQ/',;"

. sulfate mg/l - -
- “Chloride  mg/l.;‘:;_f"'
“Fluoride - mg/1 . -

Calcium mg/1

.pfArsenicQ mg/1

‘&iZincffmg/l;ﬁ :

lBariuﬁl mg/l  ;f'f
~"Antimony  mg/l  f£’ o
xvffHanganése:;mg/lfvf 1;: '

‘ih7 {:Si)iCa"m9/l;'f”f‘7 .

L.7

78
. 780, .

a7,

1.7,

21,

by, .
3Q.if o
6.6

400.7 -

L8

ER- R
830,

2.
- 0.89 °

A[_zio.bs1 \
_.".0735 ,
. '600.

1.0

'-',1'411.

4, S

1.9
- £0.01-

L20:05
. <£0.5 ..

© 2£0.05

100,

0.04 .

7:' J52; -
96 -

74,

DO
 Zo.o1

<0.05

<0.5

- 0.03'

, j<0;65f o
b

g0
U660,
S 31

2

. £0.05

0.1 ;

Cako,
SRS P

'i 8h;..v L .
3, ;~‘ -
0.5
79
23,

= 0.0l

0.35. . -
<05
| 'O;OQ.TH C
20,05
23,

8.0 .

v»ﬁ _500-‘ 5

27,
4.6

.. 2£0.05

0.10

2200
PSR
B 1 PR

- 0.5
66,

0.
o <0.01 o
o5
Czo0s

*‘0.03;:

:fﬂ-gio.os"
BT
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AMINOIL USA, IHC.
. November 30, 1978

Analyses Ho. . 1178-10967  1178-10968  1178-10569  1178-10970

Sample Description L1 L2 L.13 L.1k
CANALYSES | o | o
pH L ' ‘_74,f18.l:,' 8.0 7.8 7.9
Spec.Cond. umhos/cm - - hko. . 750, 760, © 520.

Sodium mg/1. . .- - 28. 170, . . 160. - . 30.
Potassium mg/l.j;i/v : '.V - 2.8 _  2. iIZ.’- 20

Lithium mg/1 ~ ' = £0.05- 0.2 . 0.83 . £0.05

Boron mg/1 < . . - 0.5 - 1.3 1.3 0.22
 Bicarbonate mg/l . o 170, ‘396.f  . ._'390.' .. 200.

Carbonaté mg/l N, £, ::4_ LY. AJ.- - < 1.

:  Su]fate “mg/1. : Lo 30. '5 "_3" h7.- - 150.. 36,
" Chloride mg/l . mso. . 28, . 25, . 50,
- Fluoride mg/l 0.26 .~ 6.6 7.0 27

Calcium 'mg/i, o s0. e 3. o 3. es.

" Magnesium mg/1 . 9.2 . - 1.6 - . L5 12,

Arsenic mg/1 '-‘7 ~~ u z;o.oy‘= Toor20.01 zo. o1 B 0. 01z

 Zinc mg/l . . 700 20,05 20,05 £0.05
CBarium mg/l . £0.5 205 205 <05
Antimony ‘mg/l . <0.01 0002 0.03 0,02

Manganese- mg/l _1‘:  - .. <0.05 .@.f_ .0.06 {f:_ . .0.06 »'»- -<:O.OSI.V

$|l|ca "mg/1 o b6, 110, 110. 46;

B “,1Very truly yours,

' BRELJE AND RACE LABORATORIES R

J(/AMUNDSEN Durector . e . T

' i JA.ym ‘




HYDROTHERMAL ALTERATION STUDY .
LEACH HOT SPRINGS |

In -cbnju'nctidn with the photogeologic studies conducted by Mr. D. AndelrsOn’ R

" under contract to Aminoil USA, Inc., the area around Leach Hot Springs.
was mapped by two Aminoil employees,. The results of this mappmg are
presented as an 1" = 1000' map, appended to this report.’ :

The Leach Hot Springs are presently depositi‘ng siliceous sinterj native

sulfur occurs around one orifice. The hot springs fault is marked by a

well defined fault scarp trending NE from the hot springs and having a

" maximum surface expression of 40 feet.. The scarp shows only minor o

modification by erosion., On the upthrown side of the fault there occurs
grey lithified sinter (see sample description below). Immediately to the

 east of the -grey lithified sinter the colluvium contains an abundance of

‘red lithified sinter; this has the appearance of silicified fault gouge possibly .
belonging to the Kaipato formation. The latter interpretation is unconfirmed . .

but is consistent with the gravity interpretation of a shallow, high density . ~
basement, The geophysical data in this area collected by L. B. L. could be
explained by this 1nterpretat1on or by a silica mound as suggested by' L B. L.
workers. - :

Six samples were collected for thin section descriptions: One Sample' each:
of the grey and red lithified sinter from the hot springs fault scarp (4 and
5), one sample from Tertiary outcropslabeledas sediments on previous
geologic maps (sample 6), and three sarnples from the s111ceous sinter of
the Goldbank Hills (samples 1, 2, and 3). ‘

Sample 1- silicecus sinter. ' Location- Goldbank H111s NE 1/4 of NE 1/4
of Section 14, T 30N, R 38E. Marked on USGS Leach Hot Sprmgs sheet .
as "Furnaces'!,’ . o

_ Macroscopic description: yellowish-tan, white, and gray colored frag- .
'~ mental siliceous sinter; fragments are predominantly white to yellowish- - .
tan, angular to subrounded pieces of .opal cemented by white and gray opal

and chalcedony; hematite is present in splotches and dlstlnct veinlets;
”poros1ty is extremely low (< 5%

Microscopic description: opaline and chalcedonized, i.e., most of the
chalcedony is reconstituted opal that has formed both at the outer margins
~and in the interior of the opal fragments; chalcedony veins and some quartz" ;
veinlets are present from a later eplsode of thermal f1u1ds as they cement '
the chalcedomzed opal fragments. : : - ’



:'vadrothermal Alteration Study S » e Page 2 .
. Leach Hot Spr1ngs : o T

o Sample 2 - chalcedon1c 51nter. Location: as 'for Sample_One

- _:.";'Macroscopic descr1pt1on predomlnantly gray and wh1te colored mosalc-
 liKe chalcedonic sinter; translucent gray chalcedony surrounds opaque
" white to yellow1sh white opal- some clear quartz is present por051ty is.
" _‘k,falr (5 = 10%‘?) :

Microscoplc description quartz and feldspar grains are cemented in a o
‘completely chalcedonized opaline mass; this mass was fragmented and o
- then’ cemented by chalcedony which also lines the v-ugs. B

E Sample 3 - opaline sinter. Location: as for Sample One _

 Macroscopic description A’ white, chalky, porous opaline sinter; some
opaline laminations present, porosity is well developed (30~ 40%‘7’ ), and
. permeability is in the darcy range. : - :

g Microscopic d"‘escriptiOn: the rock is all opal; the opaline laminations
parallel one another and are approximately 3 to 3.5 mm apart. '

Sample 4 - opaline sinter. Location: Hot Springs faultdimrnediately east
"of Leach Hot Springs. SE 1/4.of NE 1/4 of Section 36, T 32N, R 38E.
' Greylithified sinter.- = .. . - - . R

'MacrOScopic description: yellowish-gray, earthy, porous mosaic of . o
~ opaline sinter; some small tubes (lmm in diameter) are present, formed . °
- as water droplets moved along precipitating silica - these lend a fossil-
' iferous appearance to the sinter; porosity is fairly good (lO 20%) and
permeab111ty is in the darcy range. - : : ~ :

. Mi’croscopic description fragmental opaline sinter with pebble g.ranule,»
- and sand sized fragments of opal; bits of quartz, feldspar 1ith, frags . and’
g the opaline tubes are cemented in a mass of opal. :

o ‘Sample- 5 - chalcedonic 51nter. Location:', as for Sample 4. "Red lithified '
‘_A,_81nter.,' . o : v o " o
’t-ifMacroscopicde‘scription variable gray and brown agate like mosaic of .
;f;,’chalcedonic smter some yellow, earthy opal is present little por051ty.

. ’M1croscoplc‘.d_‘escriptlon: the rock is ma1nly;dense chalcedony formed when p

- the opal was chalcedonized; the rock was then fractured with. some sulfate- S
- being precipitated in the fractures; this was:followed by some silica solution“@‘-“"‘ e
~which deposited chalcedony within the pore space left after the sulfate was - L

B prec1p1tated ' : :



Hydrothermal Alteratlon Study SRR Page 3
Leach Hot Sprmgs . o R : B '

- Sarr pjle-é.- tuff ‘Location: Near the ”mouth“ of Sheep Canyon. SE' 1/4_
_'_;‘.-ofSEl/4 ofSect1on18 T32N R39E ‘ : CERE RS

‘ _:.Macroscopm descrlptlon tan colored earthy, sparsely' lithic tuff it is~
.- finely granular in appearance.

3 Microscopic description’:' quartz,' feldspar, variable lithic fragndents; and

- . glass schards set in a groundmass of glass dust; dissimilar orientation’of - . E

. glass schards and fragments suggest this to be a tuff, not a tuffaceous

sedlment or welded tuff,

/K'Q“/ o o

" 'prepared by D. R. Wall

- Field work by R. E. Dunlap =~ . ' x
Thin sectlon descrlptlons by M. K. Tw1che11

©a12/79
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.GEOCHEMICAL.SURVEY, LEACH HOT SPRINGS,

PERSHING COUNTY, NEVADA

During the period'Oetobef 30, 1978 to November 2, 1978, a total of twenty
water samples were collected from the Leach Hot Springs area. This included
fourteen nondiluted water samples which were subsequently analyzed for sixteen

elements,. pH and specific conductance. -Six samples from hot springs were collected = .

for silica concentration analyses; these samples were diluted with nine parts of

'”'distilled water to one part raw sample. All samples were collected directly into
- chemically sterile plastic containers. Field observations were 11m1ted to a water
. - temperature readlng and a v1sua1 estimation of flow rate. . :

The sample locations and field observationS‘are noted below.'f

" The chenmical analyses are appended; |

f ‘Sagples from Leach Hot Springs (L1 - L6, LIA --L6A, L12 and L13)

Samples Ll - L6, L1A - L6A; L12 ‘and L13 were collected from Leach Hot Sprlngs,.
. a group of springs in the NW- 1/4 of the SE-1/4 of Section 36, T 32N, R 38E. . A o
. visual estimation of the flow of the spring or1f1ces_1nd1cates that the total flow

- is similar to that quoted by Olmsted et'al '1975. However, individual orifices
* appear to have changed their flow rates. -Using the numberlng system of Olmsted et al

1975, P- 188 the follow1ng observatlons were made:

Sprlngs 8 ‘and 10 are no 1onger f10w1ng

‘Sprlngs 9, il,'and 21 had a flow of less than 0.06 11ters per second.

: Sprihgs 5, 15,_and 23 have 1ncreased flow rates

All sprlngs are dep051t1ng 5111ca sulphur is present'aroundfthe erifice.of'f

,sprlng number 15.

'SAMPLES L1 AND LI1A

Location:

: 'TemEerature:

 Estimated Flow: -

J;Samples.Collected:'

- SAMPLES L2A AND L2

‘Location:

~“Temperature: = -

i Estimated Flow:

| ‘Samples Collected: .

Taken from Olmsted's Sprlng Number 7, see Olmsted et al -
1975, p. 188. -

A68° c. .
' O.40Jliters per’second.

:LlA - total sample

Ll - dlluted 9 1

Olmsted Spring Number 1. - .

.81° C.
2 liters per secend;jf'
LZA'-'totaibsample;

L2 - diluted 9:1.



-SAMPLES' L3A AND L3

. Location: -
Temperature:

Estimated Flow:.

Samples Collected:

- SAMPLES L4A AND L4

Location:

; vTemEeraturer

-~ Estimated Fiow:

o . Samples Collected:

SAMPLES L5A AND L5

" "Location:

‘Temperature:'

- Estimated Flow:

_i“Samp}es Collected:

" SAMPLE L12

‘SAMPLES L6A AND L6

. Location:

 Temperature: .

Estimated Flow:

‘ .Samp}es'Collectedi -

~.-Location: "= -~

- Temperature: :

- Estimated Flowf'

'-tSumple Collected:’

OImsted Sbring Number 5.

- 81° C.

0.05 liters per second}x’

- L3A - total sample.

L3 - diluted 9:1.

Olmsted Spring Number 12

94.5° C

0.40 liters‘per'seeond.

- L4A - total -sample..

L4 - diluted 9:1.

Olmsted Sprlng Number 15

‘95° C b0111ng

O 02 11ters per second, surglng;

: LSA - total sample

5 - dlluted 5:1.

\blmetea Sériﬁg Number 23(
s1°¢. -
'13 11ters per second
4L6A - total sample

e - d11uted 9:1,

~ Olmsted Spring NumberA25.
68° C.
. .0.10 liters per second.

L12 - total sample.




SAMPLE L13 -
. Location:
‘Temperatufe:

Estimated Flowi

"Sample Collectedi

: SAMPLE L7

Location:

Temperature:

Estimated Flow:

':Sample Collected:

. SAMPLE L8

" Location:

Tegperature:;"

Estimated Flow:

Sample Collected:;

SAMPLE L9

Location: -~

‘Temperature:

Estimated Flow:

Sample Coliected$ ‘

- Olmsted Spring Number 17.

74° C.
0.5 liters per second.

L13 - totai-éample.

Un-named warm spring in NW-1/4 of SW-1/4 of Section 36,
~.T 32N, R 38E, 1300 feet south-southwest of Leach Hot -

Springs.

34° C.

_Not known, sample collected from large c1rcular pool -
. with radius of 6 feet and depth of 3 feet. 0r1f1ce could

not be located.

VA”L7 - total sample.~e

~Sample collected from Water’pipe of un-named, -developed,

cold spring. SW-1/4 of the SE-1/4 of Section 10, T 30N, .-
R 38E, 150 yards south of well. marked on USGS Leach Hot R

' Sprlngs topographlc sheet..

- 11° C.

0.02 liters per‘second.

LS:- total sampie.

. From'Manganese Spring, shown on USGS' Leach Hot Springs ..

topographic sheet. 'NW-1/4 of the SE-1/4, Section 1,
T 32N, R.39E. . ...~ . A

.10° C.
~0.02'liter§’per second. -

"L9J;_tot3175amp1e;fﬂ"'



SAMPLE L10

Location: -

Temperature:

"~ Estimated Flow:

o Sample Collected:

' SAMPLE L1l °

Locatlon:

Temperature:

“Estimated Flow:-

Sample Collected:

SAMPLE L14

. Location:

p Temgeratﬁre:

.Estimated Flow:ﬁ

Sample Collected:

" References

~ Olmsted, F. H., Glancy P.A. :
“Preliminary Hydrogeologlc Appra15a1 of Selected Hydrothermal Systems in northern and S

" From Petain Spring, shown on USGS Leach’Hdt’Springs
- topographic sheet. SE-1/4 of NE-1/4 of Section 18,

T 31N, R 40E.

' 14° C.
0.05 1iters per second.e

Llotk.total'sample;

From water well named as the Goldbanks Windmill on USGSu 
Mt. Tobin topographic sheet. NW-1/4 of SE-1/4, Section.

- 16, T 30N, R 39E.
11° C..
~Not availabie,

-~ L11 - total sample. -

From cold Springs in Washoke Cenyon, shown on USGS'Leaoh
Hot Springs topographic sheet. Sample taken from the -

.most easterly of three groups of Sprlngs NE51/4_of NE-1/4,-:

Sectlon 5 T 32N R 39E

13° C.
. 0.05 liters per second.

.L14 - total sample{

Harrill J.R., Rush F.E. and VanDenburgh'A S' 1975. "

central chada USGS Open F11e Report 75-56.

USGS Topographlc Sheets - 15 minute" serles

" Leach Hot Sprlngs Quadrangle_:"

Mount Tob1n Quadrangle {.>_ o

f'PreQared By: Dr. D: R. Wall - Aminoil USA,.IncLe“
a ~ . Mr. R, E. Dunlap - Aminoil USA, Inc,



* LABORATORIES .

 vN6vember 30, |978‘>

IYRELJE .AND RACE

o

 .Aminofl USA, Inc.
- PO Box 11279 '

 .Santa Rosa, CA

Attn: Roger Wall

Gentlemeh'

The results of analyses performed on samples submltted on November 3,
‘and tabulated below:.

95406

425 SOUTH E STREET P. O. BOX 1895

SANTA ROSA, CALIFORNIA 95403 TELEPHONE (707) '545-8807

1978, are complete

T778-

T7756-

r.pH

Analyses - 1178- - 1176=- 1176~ 1178-

Number 10957 10958 - 10959 10960 10961 10962 -
‘Sample Description L 1A L 2A L 3A L LA L 5A- L 6A .
ANALYSES

. - 7.9 7.4 7.6 ..9.6 70 7.5

Spec. Cond. umhos/tm - 780. .- 750. - 750, 770. - 570. - 730.

Sodium g/l “170. . "160. - 160. 170. 86, - T 160. ..

- Potassium mg/1 12, 12, 12, 14, S b B
Lithium mg/1 0.85 0.80 ' .0.80 0.87 " . 0.52 -0, 87 .-
Boron mg/1 ©1.62 0.18° ~  0.16 0.15 04010 0 T 7--”
Bicarbonate mg/] 390. -+ .. 390. 320. 270. . 17. - 7 380.
Carbonate mg/l1 - -~ 21, 1. S I 80. el LY,

~ Sulfate mg/l 47. Lo, 47. 46, 160. .. k46,
 Chloride mg/1 25, 21.. 23, 25. 9.6 2 PO
¢ Fluoride. mg/1 6.6 6.6 . 6.6 7.1 2.3 6.6 -
- Calcium mg/1 . - 3. - 13, -1k, 5.5 8.6 .. 13, i

Magnesium - mg/1 "~ . 1.7 0 1.6 - 0T L6 0.6 Toho . 1.8
Arsenic mg/1 0.0 . 2£0.01. . £0.01" 0.015 0,026 20.01 ..

Zinc mg/1 = £0.05 <0.05 . £0.05 "2 0.05 -, "£0.05 - £0.05-

. Barium mg/)’ . <0.5 - " 20.5 , 40,5‘ £0.5 ‘40.573ﬁf~40.5f.-

" Antimony. mg/l 0.04 o 0.02 -0.02" 0.03 - 0,02 .. 0.02

" Manganese mg/1- 0.05 £0.05 ... - «£0.05 2£0.05. ' £0.05 . 0.06"

‘  Silica mg/1 -




CAMINOIL USA,- INC. -
November 30, 1978_

"f;TPAGE 2.0f 3

Rmalyses 7B L TI78- TS T UT78- . T178- 8=
CNumber © - 10851 . 10952 - 10953 10954 10955 10956 -

Sample . L. .2 L.3 TLh T.5 L.6

. Description ©9:1 dil 9:1 dil ~ 9:1.dil  9:1dil - 9:vdil  g:l dil, .."

~ ANALYSES

o silica mg/l o oMo o 20 . oo 21.0 200 9.6

Analyses Mo. 1178-10963 ~ 1178-10964 __ 1178-10965__ 1178-10966
" Sample DesCfiption L7 - L.8 ' L9 L.10

. ANALYSES R o o ST
CUpHe 7.8 S8 .,,8;.07 S 8.0 X .

- Spec.Cond. umhos/cm - 780. . 830.  660.. 500,

Sodium mg/1 a7 87, 3. Cag.
Potassium mg/1 .   ”3,"2.]2.‘ o 1.0 “"".  1.2 b
Lithium mg/1. . -.0.88  ~ £0.05 . -~ £0.05 . - £0.05
g Bbron “mg/T~ b‘f'“~  :. '?f_l;71-' 3  : 0.35 .? v 0.15 - - . 0.10
" Bicarbonate mg/1 - ~hoo. o -l:“600.> f—_:7H”:2hO,‘ EY'.V. 220,

“ifCarbonaﬁe mg/1' :_' f ! L. 'C  :":‘1I;f '; _ _;:I. “jffj_: <il;i,':;:"“

‘f'Sulfate “mg/1 '. 1251 5 - LN ‘5'52."7]6 o 84 ERER *

 Chloride mg/I . 30. - U6 3k 37

 Fluoride mg/1 - .. 6.6 096 .. 0.5 0.5 ﬂ‘f,ffwfnfﬁil7
§ ﬁalcfum. mg/1 .v; ;: ff 1 jh.Y -  f.v 7&._A‘  '~_’ . 7901‘:,>" L 66.1"“ R
 VMagnesium"mg/1“'1> .9 vﬁ C"ax;27."xx  - 23.! :A‘; R [
o Arsenic mg/1° . .£0.00 . 2001 . <000 . . <000 -
“CZimes mg/l. .0 20405 | «0.05 ©.  0.35  zDb.05
©Barium mg/l . ... <05 <05 . <05 ¢ 205
“Antimony mg/l- - . ow0h 0.3 0.0 0,03 -
‘Manganese mg/l - . 20.05  <0.05 £0.05 . .<0.05
silica mg/1 - Hoo. o 3he o 23.. 0 sk
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. PAGE 3 of 3

CAMINOIL USA, IMC..
"November 30, 1978 -

Analyses Ho.

1178-10968

1176-10969

1178=10970

Sample Description

1178-10967

L.

L.13

L.k

- ANALYSES

oH ” .
Spéc;Cbnd.‘umhéslﬁh
Sodium - mg/1

" Potassium mg/l>  
Lithium mg/1 “

. Boron g/ |

" Bicarbonate mg/l

HafCarbbnate -mg/1
v:'Sulfate vmg/l

Chloride mg/l . .
. - Fluoride mg/l .

Calcium mg/1
- Magnesium mg/1"
Arsenic mg/l

‘Zinc  mg/1 - - -

iAntimonyv mg/}

- Hanganese.-mgll":'f

S8

4ho.

28.

2.8
. 2.0.05
. 0.05
70,
A P

30,
Lo,

. 026
ﬂ.' 50.
9.2
zo.01
0410
<o
<001 o
. <0.05

46,

L.12

. 8.0

750.
170.

2.
Afj»’0.901

1.3

390,

oz,
47..

o280
6.6
3.
e
Zo.01
<0.05"
20,5
0,02
~.0.06

110.

7.8

760,
- 160.
12.

. 0.83
3

390.

.  .

50,

25,

- 7.0
13. .

s

.. £0.01. -

. £0.05

20,5 .
0.03

U 0.06

110.

~1_50;

79
520.

" 30.

2.1

. «0.05
S 0.22
200, -

< 1.

36.

2.7

.65,

oz

SR PR

_ '74,0.05‘.

<05
0,02

. <0.05

L6.

Silica mg/]l

,_ Very truly:youré,

"BRELJE AND RACE LABORATORIES.

e ‘;7 //"'N S
: Q /( AN

f\“T-JfZRMUNDSEN, Director

© JAiym



HY DROTHERMAL ALTERATION STUDY |
"LEACH HOT SPRINGS :

- In conjunction with the photogeologic studies conducted by Mr. D. Anderson,
“under contract to-Aminoil USA, Inc., the area around Leach Hot Springs
--was mapped by two Aminoil employees. ‘The results of thlS mappmg are

presented as.an'1' =1000' map, appended to thls report '

,"I‘he Leach Hot,Springs are presently depositing "'siliceous sinter; native
- sulfur occurs around one orifice. The hot springs fault is marked by a -
well defined fault scarp trending NE from the hot springs and having a
maximum surface expression of 40 feet. The scarp shows only minor -
modification by erosion. On the upthrown side of the fault there occurs
grey lithified sinter (see sample description below). Immediately to the
.east of the grey lithified sinter the colluvium contains an abundance of '
-red lithified sinter; this has the appearance of silicified fault gouge p0851b1y

belonging to the Kaipato formation. - The latter interpretation is unconfirmed -

but is consistent with the gravity interpretation of a shallow, high density. -
basement. The geophysical data in this area collected by L, B, L. could be

- explained by thls 1nterpretat10n or by a silica mound as suggested by L B L.
-workers. : S :

Six samples were - collected for thin -section descriptions: One sample each
of the grey and red lithified sinter from the hot springs fault scarp (4 and -
5), one sample,.from-Tertiary outcrops labeledas sediments on previous

- -geologic maps (sample 6), -and three samples from the s111ceous smter of
~.the. Goldbank Hills (samples 1, 2, and 3) :

-Sam ple 1 - 5111ceous s1nter._. Locat1on- Goldbank Hills NE 1/4 of NE 1/4
-of Section 14, .T 30N, R 38E. Marked on USGS Leach Hot Springs sheet -
as "Furnaces” S S . : S

'Macroscopic description -yellowish-tan, white, and gray colored frag- .
-mental siliceous sinter; fragments are predominantly white.to’ yellowxsh-

. tan, .angular to subrounded pieces of opal cemented by w"‘h1te and gray opal *
-and. chalcedony, hematite is present in splotches and dlstmct veinlets;
porosity is extremely low (< S% '

.Microscoplc 'descrlptlon ' opaline and chalcedonized, i.e., most of the -
- chalcedony is .reconstituted opal that has formed both at the outer margms _

and in-the interior of the opal fragments; chalcedony veins and some quartz "« |

‘veinlets are present from a later episode of thermal ﬂu1ds as they cement
the- chalcedomzed opal fragments. ' : :



Hydrothcrnlal Alteratlon Study I a o 'Page'Z‘-.

. ~ Leach Hot Sprlngs

| Samgle 2 --chalcedomc smter. Location: as for Sample One ‘_ S

' Macroscoplc description- predommantly gray and white colored mosaic-
like chalcedonic sinter; translucent gray chalcedony surrounds opaque -
.white to yellowish-white opal some clear quartz is present; por051ty is
fa1r (5 - 10%") : :

Microscopic description: quartz and feldspar grains are cemented in a
- completely chalcedonized opaline mass; this mass was fragmented and
"~ then cemented by chalcedony which also lines the vugs. = - - A

| Sample 3 - opaline 'sinter..'. Location: as for Sample One

'Macroscopic description: white, chalky, porous opaline éinter some °
~ opaline laminations present, porosity is well developed (30- 40%? )s and -
permeability is in the darcy range.

| Microscopic de‘sc ription: the rock is all opal; the opaline laminations :
" parallel one another and are ap_proximately 3 to 3.5 mm apart. '

- Sample 4 - opaline sinter. Location: Hot Springs fault irnrnediately east -
of Leach Hot Springs. "SE 1/4 of NE 1/4 of Section 36, T 32N, R 38E.
" Grey lithified sinter. ' : o ' . :

Macroscopic description: yellowish-gray, earthy, porous mosaic of
opaline sinter; some small tubes (_lmm in diameter) are present, formed
as water droplets moved along precipitating silica - these lend a fossil-
iferous appearance to.the sinter; por051ty is fairly good (10 20%) and
permeabihty is in the darcy range. : : :

, Microscopic description: 'fragmental opaline sinter with pebble, gramile, A
and sand sized fragments of opal; bits of quartz, feldspar, lith. frags, and - .
the opaline tubes are cemented in a mass of opal. : o

' SamRIe 5 - chalcedonic sinter, LOcation:' as for Sample 4. Red lithified
. sinter, - ' : L : :

Macroscopic 'description: variable gray and Vbrown'agate-like mosaic of
~chalcedonic sinter; some yellow, . earthy opal is present; little porosity,

Microscopic‘ description: the rock is mainly dense chalcedony formed \.vhe'n_'-
the opal was chalcedonized; the rock was then fractured with some sulfate - i

being precipitated in the fractures; this was followed by -some silica solution

which deposited chalcedony w1th1n the pore space lcft after the sulfate was '
prec1p1tated . ~ :



H)}drothermal"Alteration Study' R - R . Page 3 .
I.each Hot Springs . ] : o ) . T

Sample 6 - tuff Location:  Near the "mouth" of Sheep Canyon. SE 1./74.
~ of SE 1/4 of Sectlon 18, T 32N R 39E. : : '

MacrOscoplc descr1pt10n ‘tan colored, earthy, sparsely 11th1c tuff 1t is-
.flnely granular in appearance.

Microscopic description: quartz;,feldspar, variable-lithic fragments, and
glass schards set in a groundmass of glass dust; dissimilar orientation of
-glass schards and fragments suggest th1s to be a tuff, not a tuffaceous
sediment or welded tuff =

Prepared by D. R. Wall |
Field work by R. E. Dunlap A o
Thin sectlon descrlptlons by M. K. Tw1che11

4nz/79



at

NN ‘ A S N
Do, RN IR R \/yﬁ _
o \‘.\,\\\.\\..v\ 4‘\\\ .w\\\\\. .
SOOI NN
s |

o,y
So, s Ty SN
7, N

/

Scale 1'=1000" - |

Aminoil USA,Inc,
" DRWG.NO. SR-IFD4-16-451 = - .

January 4,1879. .-

<L
o

1zs

oL

2

420 H

_ EG > .

FZ & o
I | o
g b= o u A
=0 | y
xrL . -

- EH. . N W :
1o . : LA : ; ]
Ouw : .z S : o .

Q < . a ow w w o Far ‘ .
> . w oo W YM - T w Wz . o .
. " . w % b4 - o [+ <7 - . o
I < 2 €, £ T & s .
-2 a > 2 = .  Skqg o : o
w 35 £ z =z« E o E 263 g
2 5 L a Eda. = ~e Zax 2, = - 0 x
N ’ > . D L= W 2 w A DL o @ -
- R | + (ol w > - HOF . Z o .
’ R - : 4 g IT} F_N o LAT . = "
- o . oW, DWW rs weE oo™ o
« o +  oF on Twvw Oud a Mv
, . ” o
o =
/ . >> < % )
B “ E ; m m _E 2 ) .Q\V |
/ = X % o B .



http://DRWG.no

