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SlliTillary 

l. O'Brien Resources executed a geothermal reconnaissance program 

in California, Idaho, Nevada, Oregon, Utah and Washington during the 

period of January - June, 1982 in conpliance with the AMAX-0' Brien Joint 

Venture. 

2. The literature research phase of the program (January through 

March, 1982) resulted in the identification of 135 geothermal target 

areas in the aforementioned states. 

3. Thirty-six of the 135 targets were examined in the field. 

4. Data from field work performed from April through June, 1982 

indicate that five targets warrant further assessment work. These targets 

are: 

CA-136 

NV-63 

NV-79 

NV-54 

OR-84 

Adobe Hills, Mono County, CA 

Huntoon Valley, Mineral County, NV 

Churchill Valley, Lyon County, tW 

Dayton-Sutro, Storey County, NV 

Hhi tehorse Caldera, Harney Cbunty, OR 

5. The six-rronth reconn9.issanoe program had a total expenditure of 

$68' 516. 61. This figure includes drilling and assessment costs for. the 

Noquez, Rast and Silver Cloud prospects. 
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Introduction 

O'Brien Resources Oorporation undertook a geothermal reconnaissance 

program during the period January - June, 1982 in compliance with the AMAX-

0' Brien Joint Venture Agreement. '!'he reconnaissan02 prugran covered six 

western states: California, Idaho, Nevada, Oregon, Utah and Washington. 

The program was executed in two stages. The first sla<Je consisted of 
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a literature review to identify promising geothennal target area;,;. Libraries 

and personnel affiliated with state geologic agencies, regional U.S. Geological 

Survey offices and state universities were visited. These literature searches 

and personal contacts led to the identification of 135 geothermal targets. 

The basic =iteria used to identify target areas were: 

l. Young silicic volcanism 

2. Tensional faulting 

3. Hydrothermal alteration 

4. Hg, As, S, or alunite mineralization 

5. Records of high thermal gradients or bottom hole ten:peratures 

6. Hot spring activity in areas not currently leased. 

In addition, Landsat false color images, con:posed of bands 4, 5 and 7 

at a scale of 1:250,000 were used to locate structural trends or color ano

malies that might be indicative of active hydrothermal systems. 

The seoond stage of the re=naissance program consisted of field 

examination of these targets. Time and budget constraints necessitated that a 



limited number of targets be selected from the 135 potential targets. 

Probability of success and accessibility were the primary factors used in 

selecting 36 targets for field checking. Targets were evaluated with an 

emphasis an the following criteria: 

L Thermal gradient rreasurerrents of all available wells and mineral 

holes 

2. Examination of hydrothernal alteration and mineralization 

3. Examination of relevant structure 

4. Examination of springs and spring deposits 
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5 . Local inquiry with regard to the existence of warm wells and springs 

6. OJrrent land status. 

Based on these criteria, each prospect was rated on a scale of l-10, 

10 indicating maximum geothermal potential. The rating scale is explained 

in table 1. 

A comprehensive compilation of targets identified during the research 

phase and a list of all references are included in this report. Targets 

which were field checked are briefly described and rated. Recommendations 

for further assessment work are given. A summary of the program budget is 

given in Appendix A. 
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Table 1 
Observations sufficient for assigned rating 

Rating 

8,9,10 

5,6,7 

Heat flew 

>5.o HFU 

CUrrent Hydro
thennal activity 

Hot springs 
Hot wells 
Furraroles 

2.5-S.O HFU Warm springs 
Warm wells 

1,2,3,4 <:2.5 HFU Ocld springs 

Age, Type, extent 
of mineralization 

Age of 
host rock 

Quatemary 

Massive or extensive Pliocene-
opalite deposits. Pleistocene 
Intense and ex-
tensive argilli-
zation. Rating 
decreases with in-
creasing ac;:e . 

Alteration is ncn
silicious, local 
and in=rplete. 

Tertiary 

Age and type of 
nearby extrusives 

Quatemary-Late 
Tertiary acid 
volcanics. Rating 
decreases with age 
and mafic content.· 

Early and Middle 
Tertiary 

Type of deposit 

s and Hg 

Hg 

~~ 
II 

' !1 
~~ 
lfl 
'I I I 



Geothermal Targets 

Literature research and personal contacts during January - March, 

1982 resulted in identification of 135 geothermal targets listed in 

Table 2. 'rhe list is organized by st:ate and gives the target number, 

location, a brief description and references used in identifying the 

targets. An asterisk before the target nurrbers identifies targets which 

were field checked. Target locations are shown in Plates 1 through 6. 

A list of all references used in the research begins on page 63. 
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Table 2: List of Geothermal Targets 

California 

~N~o~-----~T~own~~sh~ip~~Ran~~g~e~---~Co~un~t~y~--~_cC~~s~ ____ DescrJJQiion (references) 

* CA--125 

* CA-126 

* CA-127 

* CA-128 

* CA-129 

* CA-130 

* CA-131 

CA-132 

CA-133 

* CA-134 

* CA-135 

* CA--136 

19-21S 

17-19S 

llN 
l4N 
ll-13N 

lOS 

2-4N 

lON 

7N 

32-35N 

29-32N 

20N 

32S 

2-3N 

37-38E Inyo Death 
Valley 

38-40E Inyo Death 
Valley 

16-17E San Ber- Kingman 
17-lBE narclino 
18E 

34E Inyo Mariposa 

20-21E San Ber- Needles 
narclino 

1W-2E San Ber- San Ber
nardino narclino 

7-9E San Ber- San Ber-
5-10E narclino nardino 

2-5E Lassen Susan-
ville 

7-8E Lassen Susan-
ville 

43-44N Inyo Trona 

44-45E San Ber- Trona 
narclino 

29-30E JVbno \1alker 
Lake 

OWens Valley: Pliocene pyroclastics, 
faulting, seismic area, gravity low. 
(10.11,13,14,20,21,22,24) 

Talc City Hills: seismic area, Quaternary 
volcanic centers, minor faulting, inter
section of photolinears (24,30,31,15) 

Piute Range/Hackberry Mt./castle Mt.: 
gravity low, Hg deposit, Tertiary rhyo
lite, caldera?, color anomalies, 
faulting (15,25,20,21) 

OWens Valley: seismic activity, faulting, 
curvilinear/photolinear intersections, 
age date= 0.99 m.y. (5,10,11,15,22,24) 

Turtle Mts.: Pliocene basalts, Tertiary 
rhyolite faulting, gravity low, linea
ments (4,11,15,20,21) 

Calico Mts.: Hg deposits, gravity low, 
extensive faulting, Miocene rhyolite 
(4,11,15,20,21) 

Bristol/Cady Mountains: seismic area, 
gravity low, faulting, Miocene rhyolite 
(4,11,15,20,21) 

Burney Mt. Area: Hg deposit, gravity 
low, Pleistocene andesite, photolinears 
(8,10,15,20,21,6,16,17,18) 

East of Lassen: high seismic activity, 
gravity low, Hg deposits, Pleistocene 
pyroclastics (6,16) 

Gold Bottom Mine: aeromagnetic low, 
gravity low, area of high seismic 
activity, intersection of photolinears 
(20, 21, 17, 24) 

Black Mountains: faulting, minor seismic 
activity, Miocene rhyolite, photolinears 
(10, 11,15) 

Adobe Hills: seismic area, Pliocene 
rhyolite, faulting, gravity law 
(15, 16, 20' 21) 



Table 2 ( ccntinued) 

No. Ta.vnship Range Cbunty 

~137 45-48N 15-16E Modoc 

CA-138 36-38N 3-4E Lassen 
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AMS Iescription (referen~---------

Alturas Warner Mountains: Surprise Valley fault, 
Hg deposits, recent obsidian fl<Ms, 
gravity low (15) 

Alturas Soldier Mountain: seismic activity 
Pliocene andesite, gravity lOVJ, inter
section of photolinears & curvilinears 
(15, 16) 

~139 42-46N 
43N 

lW-3E Siskiyou Alturas 
l-2E 

Jl.'edicine Lake Highlands/Garner Mt.: 
NW trending regional structure, age date ~ 
0.08 m.y. youngest volcanics in the 

~140 30S 36E Keme 

CA-141 18-20S 3-4E Inyo 

~142 11-138 37-39E Inyo 

CA-143 17-19S 40-42E Inyo 

CA-144 ll-12S 34-35E Inyo 

CA-145 l8S 35E Tulare 

CA-146 9-llS 37-39E Inyo 

CA-147 2N-2S 29-31E Mono 

CA-148 lN-2S 3l-32E Mono 

CA-149 2-5S 3l-33E Mono 

Bakers
field 

Ieath 
Valley 

Ieath 
Valley 

Ieath 
Valley 

Modoc Plateau, rhyolite (6,15,16,17) 

Jawbone: Miocene rhyolite, faulting, 
Hg deposit, photolinears, color ano
malies (15) 

Greenwater Range: Pliocene rhyolite, 
age date ~ 4-6 m.y., gravity l= (15) 

Saline Range: Hot. springs, age date ~ 
3 m.y., extensive faulting, Pliocene 
basalts, color anomalies (15) 

Argus Range/Ash Hill : age date ~ 4 m. y. , 
Pliocene andesite, faulting, photo
linear trend intersection (15) 

Fresno North CMens Valley /Inyo Mts. : Quaternary 
volcanic centers, seismic activity 
(11, 22' 24) 

Fresno Templeton Mt.: age date~ 0.18 m.y., 
rhyolite done, seismic activity, (15) 

Goldfield Saline Range: Quaternary volcanic 
centers, seismic activity, Tertiary rhyo
lite (15) 

Mariposa Adobe Valley: age date~ 0.69 m.y., Hg 
deposits, seismic area, caldera ? 
recent faulting, Pleistocene rhyolite, 
gravity law (14,24) 

Mariposa Benton Valley: Benton hot spring, 
Hg deposits, seismic area, recent faulting 
(14) 

Mariposa Volcanic Tablelands: age dates ~ 0. 73 -
0.76 m.y., Hg deposits, seismic area, 
faulting, photolinears (9,14) 



Table 2 (continued) 

No. Township Range county AMS 

CA-150 

CA-151 

CA-152 

CA-153 

CA-154 

CA-155 

CA-156 

CA-157 

CA-158 

CA-159 

CA-160 

CA-161 

Idaho 

]J).-34 

JD-35 

6-SN 

6-SN 

ll-138 

7S 

18-20N 

2'./S 

29-308 

22-238 

3-5N 
5N 

9-11N 

5-7N 

43-46N 

l-4N 

l-48 

10-llE San Ber- Needles 
nardino 

l3-l5E San Ber- Neenles 
nardino 

20-21E Imperial Salton 
Sea 

12_:13E River-
side 

Salton 
Sea 

l-3E San Ber- Trona 
nardino 

10-llW San Ber- Trona 
nardino 

6W San Ber- Trona 
nardino 

43-44E Inyo 

25-28E M::Jno 
26-27E 

2l-22E Alpine 

23-24E M::Jno 

Trona 

Walker 
Lake 

Walker 
Lake 

Walker 
Lake 

l-3W Siskiyou 1>Veed 

4l-44E Bonne- Driggs 
ville 

38..-40E Brigham Driggs 

Description (reference~------

Bristol Mts. : Miocene rhyolite, 
color anomaly (15) 

Clipper Mts.: Tertiary rhyolite 
faulting, color anomalies (15) 

8 

Trigo Mt.s. : Clay deposits, gravity 
low, Tertiary rhyolite (15, 13) 

Orocopia Mts.: seismic activity 
Tertiary volcanics (15) 

Black Magic Mines: near Garlock fault 
zpne 1 seismic area, aeromagnetic low~ 
caldera ?? color anomalies (15, 20, 21) 

El Paso !1ts. : Seismic activity, Plio
cene andesite, photolinears (15) 

SE Randsburg: KGRA, gravity lo.v, hot 
well, intersection of photolinears 
and curvilinears, faulting {1,9,14,20, 
21, 24, 26) 

Northern Slate Range: gravity low, seis
mic area, Quaternary-Tertiary andesite, 
color anomalies, photolinears (15,20, 
21, 24) 

Bodie: opalite, Hg deposits, Quaternary 
volcanic centers, seismic activity, 
Pliocene rhyolite (9,24) 

Leviathan Peak: Hg & S deposits, seismic 
area, Pliocene rhyolite (2,3) 

SWeetwater Mountains: faulting, Plio
cene rhyolite, color anomalies, 
photolinears (15) 

~~iss Lake: faulting, Recent andesite, 
photolinear intersections (9,14) 

Antelope/SWan Valley: thermal springs, 
age date" 0,8 m.y., faulting, Pliocene 
silicic extrusive rocks (38,48) 

Blackfoot M::Junt.ains: Plioc:ene, silicic 
extrusive rocks ( 3R, 45) 
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Table 2 (continued) 

No. Township Range C01mty AMS Description (references) 

ID-36 

ID-37 

ID-38 

ID-39 

ID-40 

Nevada 

NV-53 

*NV-54 

NV-55 

NV-56 

NV-57 

NV-58 

NV-59 

* NV-60 

* NV-61 

* NV-62 

* NV-63 

3-4S 

10-13S 
13S 

12-15N 

10-22S 
13-14S 
14-16S 

5-9S 

5N 

l7N 

20N 
l9N 

40N 

2N 

l3N 

2N 

3N 

4l-42E 

25-26E 
28E 

42-46E 

Bonne
ville 

Cassia 

Driggs Little Valley Hills: faulting, Plio
cene silicic extrusive rocks, Pleisto
cene basalt (45, 46) 

PocatelJo Cotterel Mountains/ Sublet Area: hot 
springs, faulting, Pliocene silicic 
volcanics, photolinear intersections 
(39 ,40) 

Fre!OCltlt Ashton Island Park North: Island Park caldera, 
upper Pleistocene silicic volcanics 
(37 ,40, 44) 

35-36E Oneida 
37-38E 

Pocatello Rannock/Portneui Ranges: thermal springs, 
minor faulting, Pliocene volcanics, 
Pleistocene basalt (38) 36-37E 

4l-43E 

28E 

22E 

20E 
20E 

33E 

32E 

31E 

33E 

31E 

caribou Preston 

Mineral Walker 
Lake 

Storey 

Nye 

Lander Winne-
mucca 

Storey , Reno 

Hurrboldt VYA 

Lander Winne-
mucca 

Aspen & Chesterfield Ranges/ Pelican Mts.: 
seismic area, Pliocene silicic welded 
tuff, age dates ~ 0.08 -0.1 m.y. (38) 

Aurora rhyolite plug 2.5 m.y. (61) 

Rhyolite plug (61) 

Hot Creek Valley Reveille Range 
mafic cone field (61) 

Quaternary mafic volcanic centers. 
Ruffalo Valley, Fish Creek Mtns. (61) 
(77) 

Wetekind, Vista ·c 70°C mine water, 
steaming fissures, fee play (56) 

Hg deposits in late Tertiary volcanics, 
H.S. deposits (86) 

Contains Hg and H.S. - leased only at 
mine site (53) 

Mineral Mariposa Hg + S - in silicified tuff (53) 

Mineral Reno Hg in opalized Tertiary tuff (53) 

Mineral Mariposa 45°C water well (58) 

Mineral Mariposa 25.5°c water well @ 19.4 m. (58) 
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Table 2 ( =ntinued) 

"'No~. --~T~=~"'s"-!h±iP~---"R~an~g.,e,___;,Co~un~t"-'y'-- AMS Description (refere"'n'-'ce"""-sL) ____ _ 

NV-64 43N 60E 

NV-65 46N 50E 

NV-66 39N 50E 

NV-67 

NV-68 

NV-69 

* NV-70 

* NV-71 

* NV-72 

NV-73 

NV-74 

NV-75 

NV-76 

NV-77 

* NV-78 

* NV-79 

NV-80 

* NV-81 

NV-82 

lS 

27N 

17N 

5S 

37N 

4S 
5S 

* NV-83 37N 

41E 

21E 

27E 

66E 

40E 

42E 
43S 

41E 

Elko Elko 61°C H.S. -Mary's Hiver lineament 
(58) (Landsat 044-031) 

Elko Elko 40°C H.S. - several springs (58) 

Elko McDJn11itt 47 .ll°C Spring w/Lravcrtine (~18) 

Esmeralda Coldfield 60°c B.S. (58) 

Eureka Winne-
mucca 
Miller 

Hurrboldt VYA 

Walker Mineral 
Lake 

Mineral Walker 
Lake 

Storey Reno 

65°C H.S. Sulfur Springs Range, 
Warm Spring linearrent (58) 

N. E. arm of Black Rock Desert hot 
springs lineament (58) 

Garfield Flat, shallow seismic 
center (73) 

Teels marsh shallow seismic center 
(73) 

1'/a.shj.ngton - Virq.inia City 
shallow seismic center ( 73) 

Hurrbcldt McDermitt McDermitt Caldera ( 69) 
Vya 

Washoe Lovelock Smoke Creek Desert seismic anomaly 
(67) (87) 

Washoe Lovelock Herlong seismic center (67) (87) 

Washoe Heno Olinghouse Quaternary Fault zone 
(54) 

Washoe Reno Warm Springs Valley Quaternary faulting 
(54) seismic center (67) (87) 

Washoe Lovelock Halloysite deposit - terraced hills (65) 

Churchill Heno Some Tuesday Kaolinite deposit (65) 

Lincoln Caliente Boyd kaolinite deposit (65) 
Intersection of two majorphotolinears 
(Landsat image 042-038) 

Humboldt McDermitt Stone corral silica deposit 

Es- Goldfield Cuprite district kaolinite, opalite, 
meralda S (65) 

Humboldt McDermitt Color anomaly associated with range 
front fault (Landsat InBge 044-031) 
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Table 2 (continued) 

No. Township Range County AMS rescription (refej'EncesL 

NV-84 40N 24E Hun:l::Joldt Vya Soldier ~adow hot springs 12PF (58) 

NV-85 40N 28E Hunboldt Vya Pinto hot springs 200°F (::;8) 

NV-86 lN 35E Mineral Mariposa Major fault with silica mineralization 
2N 36E in Volcanic Hills (Landsat Image 

044-034) 

NV-87 19N 52E Eureka Millet Circular feature (Landsat Image 
044-032) 

NV-88 Elko Mci:ennitt Bull Run Mtn. range front fault 
photolinear (Landsat Image 044-031) 

NV-89 Eureka Winne- Boulder Valley - Sheep Creek Range 
mucca Photolinear - range front fault 

(Landsat Image 044-D32) 
~· \ \ I 

Oregon 

OR-69 24S 37E Malheur Burns H.S. 145°C geothermorretry reservoir 
temp. - Mariner (139) (90) 

* OR-70 25S l2E Lake Crescent Aeromagnetic low (125) gravity lew (129) 
26S l3E 

OR-71 26S llE Klamath Crescent Incipient caldera (117) 
.. 

OR-72 22S l4,l5E I:esdmtes Crescent Silicic plugs, China Hat, East Butte, 
800, 000 yrs . (leased) (128) 

OR-73 26S 7E Klamath Crescent Burn Butte silicic flow (95) 

OR-74 25S lBE Klamath Crescent Walker Rim - major normal fault (130) 
26S 19E 

OR-75 21S llE res chutes Crescent Silicic flow, 0.58 m.y. (144) 

OR-76 22S 12E res chutes Crescent Silicic flow, 0.58 m.y. (144) 

OR-77 19S llE res chutes Crescent Silicic flow, Benham Falls (117) 

OR-78 20S BE Deschutes Crescent Silicic done (128) 

OR-79 Klamath Medford High cascades - Crater Lake to CA 
border, abundant Recent cinder cones 
(128) 

OR-80 33S 7E Klamath Klamath Fort Klamath aeromagnetic low, gravity 
low, seismic (130) 



Table 2 (continued) 
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No. Township Range County AMS I:escription (referen~CE~s~) ____ _ 

OR-81 l8S 
l9S 
20S 

* OR-82 37S 
38S 

OR-83 24S 

* OR-84 37,38, 

OR-85 

* OR-86 

OR-87 

* OR-88 

OR-89 

OR-90 

OR-91 

OR-92 

OR-93 

OR-94 

* OR-95 

* OR-96 

* OR-97 

OR-98 

* OR-99 

39S 

l6S 

l6S 

22S 

l8S 

19S 

27, 28, 
29S 

36S 

21S 

9S 

37S 

9E I:eschutes CresCEnt ReCEnt mafic cinder cone linearrent (128) 

22E Lake Klamath Silicic caldera rirr1 between two seis-
Falls mically active grabens (128, 142) 

5l:iE Klamath Roseburg Warm springs in ~urrmit Lake Valley 
(143, 98) 

36, 37E Harney Adel Whitehorse caldera, 3 hot springs 
15 m.y. (132) 

Harney Adel 

Lake Adel 

9,10E I:eschutes Bend 

Catlow Rim - major Basin and Range 
structure (95) 

Guano Valley Basin and Range structure 
(95) 

Dacite 0.4 -0.2 m.y. (136) 

Adel Mci:ermitt Caldera (95) 

I:eschutes CresCEnt caldera structure ? (140, 95) 

l4E Crook Bend 

46E Malheur Boise 

BE I:eschutes Bend 

45E Malheur Boise 

37°c @ 166 m, W. side Powell Butte 
( 89' 120' 107) 

Hot gradient well 41 °C at 2''15 m, 100°C/km 
(91) 

~olooene dacitic volcanism (135) 

Vale area - south - high heat flow holes 
4.7 to 6.4 HFU- Leased, (97) 

Lane Roseburg Eugene-I:enio lineament (90) 

36,37, Malheur Burns 
38E 

40,4lE Malheur Jordan 
Valley 

42E 

l7E 

l9E 

Malheur Boise 

Jefferson Bend 

Lake Klamath 
Falls 

Follyfarm - intersection Brothers Fault 
Zone with Basin and Range (90,130) 

Basque H.F. anomaly, OWyhee Uplift 
(130) 

ll0°C/km, B.H.T. 24.8 at 140m, (144) 
Strong NNE photolinear (Landsat Image 
046-029) 

Axehandle Hg Mine, orpiment, realgar, 
native S (137) 

White King U, Hg, As, realgar, orpirrent 
in si.licified tuff. opalite (137) 



Table 2 (continued) 

No. Township Range County 

OR-100 37S 

OR-101 41S 

OR-102 30S 

OR-103 37S 

OR-104 lOS 

UI'-16 33-34S 

* UI'-17 11-20S 

* UI'-18 ll-16S 

* UI'-19 ll-l3S 

* ur-20 1N 

UI'-21 38-40S 

UI'-22 l3-16S 

UI'-23 9-12S 

lOE 

l8E 

llE 

28E 

9E 

Klamath Klamath 
Falls 

Lake Klamath 
Falls 

Klamath Klamath 
Falls 

Lake Adel 

Jefferson Bend 

10-13W Irc:n Cedar 
City 
042-034 
042-033 

13-14W Millard Delta 
Juab 041-033 

042-033 

10-12W Juab Delta' · 
041-033 
041-032 

9-lOW Juab Delta 
041-033 

18W Tooele Tooele 
042-032 

15-18N Washing- Cedar 

17-19W 

4-7W 

ton City 

Millard 
Juab 

Juab 

Delta 
041-033 
042-033 

Delta 
041-·032 
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Description (references) 

SWan Lake, swan Rim, escarprrent and 
circular feature (Landsat Image 
048-031) 

Warm wells (9"l) 

Large circular mountain (Landsat 
Image 048-030) 

Rhyolite plug (Landsat Image 046-031) 

Major escarprcent on East side of 
cascade graben (68) (130) (Landsat 
Image 049-029) 

North of Cedar City: Quatemary volcanic 
centers, seismic activity (152) 

House/Fish Springs Ranges: recent 
faulting, hot springs (152, 158) 

Topaz/Little Drum Mts.: gravity low, 
Above average heat flow, Recent faulting, 
Miocene silicic volcanism, photolinear 
intersections, color anomalies (153, 
152,155,158,160,161,164) 

Keg Mountains: Recent faulting, Mio
cene & Oligocene silicic volcanism, 
above average heat flow to the N, W, 
& s (158, 161) 

Tetzlaff Peak: Miocene andesites, 
faulting, warm wells, Quatemary rhyo
lite (158) 

Veyo: Veyo warm springs, seismic activity, 
Miocene silicic volcanics (157) 

Confusion: recent faulting above average 
heat flow (158) 

Desert & Sheeprock Mountains : Miocene 
rhyoli Les, faulliny, phololinears (158, 
161) 



Table 2 (con tintEd) 

No. TC1Nrl.Ship Range 

ur-24 28-30S l2-l4W 

ur-25 llW 31S 

Washington 

WA-37 14N lW-lE 

WA-38 3N 7E 

WA-39 9-lON 4-5E 

WA-40 5-6N 7-9E 

WA-41 4N l3-l4E 

WA-42 9-llN 9-12E 

WA-43 6-9N 7-9E 

WA-44 l4N 12E 

County 

Beaver 

Iron 

Lewis 

AMS 

Richfield 

Richfield 
041-033 

Hcquiam 
049-028 

Skamania The Dalles 
049-028 

Cbwlitz Hcquiam 

Skamania The Dalles 
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D3scription (references) 

White Mountains: Hg & S deposits, 
hydrothermal alteration, almite, 
Tertiary volcanics, intersection of 
color anomalies and photolinears (158, 
167) 

Black Mountains: extensive faulting, 
Miocene volcanics, hydrothermal 
alteration, high heat flow (167) 

Mi tachell Creek: high heat flow 
Hg deposits nearby, photolinear inter
sections (170 185) 

Greenleaf Peak: Opal deposit, gravity 
1=, minor seismic activity Eocene
Oligocene-Miocene, silicic volcanism 
(174) 

NW of Mount St. Helens: high seismic 
activity, gravity l=, structural trend? 
Histo.ric silicic volcanism (175, 176, 178, 
184, 185, 187, 188) 

Mann Butte/Little Huckleberry Mt.: 
Quaternary rhyolites, faulting, dlalce
dony deposits (178) 

Klicki
tat 

The Dalles Wahkracus: above average heat fl=, hot 
049-028 springs, graben·? Miocene silicic vol

canics (170, 172) 

Lews, Yakima 
Skamania 049-028 

Skamania Yakima 
049-028 

Lewis Yakima 
049-028 

North of Mount Adams: warm springs, 
gravity low, Quaternary silicic vol
canism (175, 176) 

Mt. St. Helens - Mt. Adams: seismic 
activity, gravity low, Quaternary 
silicic volcanism (175, 176, 184) 

Spiral Butte: Recent silicic volcanism, 
Hg deposits, gravity low, high seismic 
activity (170.178,181,186) 



Results of Field Examination 

Five prospects of the 36 targets examined were identified as having 

sufficient geothermal merit to warrant further assessment work. These 

prospects are listed belcw (Table 3, Figure 1) . 

Tabl~ 

Prospect Narre County State Rating 

CA-136 Adooe Hills Memo C'A 4 

NV-54 Dayton-Sutro Lyon NV 7 

NV-63 Huntoon Valley Mineral NV 6 

NV-79 Churchill Valley Lyon NV 7 

OR-84 Whitehorse caldera Harney OR 6 

The following summaries describe the lithology, structure, alteration, 

mineralization, thermal data and land status of these prospects. A location 

map and recommendations for further assessment work are also included. 

Adobe Hills, CA-136 

15 

'Ihl AdOOe Hills prospect is 12 km east of Mono Lake in Tcwnship 3 North, 

Range 29 East, Memo County, california (Figure 2). Access is by 10 km of 

graded road south from State Highway 167, then east on 5 km of unirrproved 

dirt roads. Mono Lake KGRA lies west of the prospect and Phillips Petroleum 

holds several geo--steam leases north of Highway 16 7. The area consists of 

mxlerately dissected rolling hills and is uninhabited. 
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The Adobe Hills consist of a series of Middle to Upper Pliocene ex

trusive volcanic rocks overlain by Quaternary alluvial and lake deposits. 

The oldest unit exposed in the area is a dark reddish-bro.m LONer Pliocene 

andesite flCJN. '!his flc.v is overlain by a Middle to Upper Pl iooene porphy

ritic quartz rhyolite. Upper Pliocene basalt flows overlay Pliocene ande

site and dacite units to the south. These flc.vs have been uplifted to form 

a northeast trending horst block 5 km south of the prospect. The prospect 

is bounded on the north and west by a northeast trending normal fault. 

A cursory field examination indicates the rocks gradually become more 

silicic tCJNards the north. Ages are based upon stratigraphj_c relationships. 

No alteration or silicic mineralization was observed along the normal 

fault south of the prospect. The only well located in the area was hand 

dug and had been filled in. Due to the lack of hydrothermal mineralization 

and heat flow data, a rating of 4 has been assigend to this prospect. The 

young age of the silicic rocks and t?e close proximity of the prospect to 

the Malo Lake KGRA indicate further assessment work is necessary. We re

commend age dating a sample of rhyolite, followed by a 150 m gradient hole 

if the rhyolite is Pleistocene or younger. 

Dayton-Sutro Prospect, NV-54 

The Dayton-Sutro prospect is in Tc.vnship l7 North, Range 22 East, 

Western Lyon County, Nevada (Figure 3). The prospect occupies the northern 

half of the Carson Plains and is bounded to the north by the Virginia Range, 

to the west by FlCMery Ridge and to the south by the Pine Nut Mountains. 

The area oonsists of fee land with a few scattered fragmentary B.L.M. 

sections. The prospect is reaChed by Highway 50 from Carson City. 
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The ranges bordering the Carson Plains consist primarily of thick 

sequenaes of block faulted Middle to Late Tertiary andesites, basalt and 

interflow breccias. The primary lithologic feature of geothermal significance 

is a small rhyolitic pumice cane located in .Section 16, T17N, R22E. The 

pumice has a I<-Ar date of l. 5 m.y. ( 61) which llkJ.kes it one of the few 

Quatemary occurrences of silicic volcanic rock in Nevada. The cone is well 

formed and cnly slightly eroded. A breached summit depression is apparent 

when viewed from the west. The pumi02 does not exhibit hydrothermal altera

tion. The cane is situated on the Flowery Range escarpnBnt and may indicate 

that tensional faulting along the range front was sufficient to allow leakage 

of silicic magma fran depth. 

Shallow water well gradients in the vicinity of the =ne are normal 

(Figure 4) . 

flank of tre 

The temperature of Sutro Springs, adjacent to the northwest 

=ne, is also nom1al ( 11 °C) . Shallow waml wells are found 7 km 

south-southwest of the =ne in Sections 6 and 7 of Tl6N, R22F:. Wells in 

Section 6 produce 31 °C and 24°C water from depths of 150 and 60 meters 

respectively. A 2000 g.p.m. irrigation well in Section 7 produces 34°C 

water from a depth of 50 to 75 metero;. These warm wells may indicate hydro

thermal leakage along the Flowery range front fault. 

The Dayton-Sutro prospect was given a rating of 7. The young rhyolite 

cone and nearby warm wells indicate that further assessment work should be 

pursued. The initial stage should consist of a systematic logging of the 

numerous water wells in the area. In addition, permission for access should 

be obtained from Glass Mountain Block Co., owners of the pumice cone, to 

facilitate logging of mineral holes and detailed examination of the cone 
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structure. A 150 rreter gradient hole should be drilled adjaoent to the cone 

to penetrate the shall= aquifer and rreasure heat flOii beneath. 

Huntoon Valley, NV-63 

The Huntoon Valley prospect is in Township 3 North, HanCJe 31 East, 

south-oentral Mineral County, Nevada. The prospect is bounded by the 

Exoelsior Range to the northwest and by the Adobe Hills to the south. 

The valley is an internally drained basin approximately 10 km long and 

5 km wide. The prospect occupies unleased B.L.M. and National Forest lands. 

The prospect is reached from State Route 360 via the Marietta Road and an 

unmaintained jeep trail west of Teels Marsh (Figure 5). 

The ranges surrounding the prospect consist of Triassic and Jurassic 

clastic and carbonate sedirrents intruded by Cretaceous granodiorite. This 

corrplex is capped by a sequenoe of andesitic flO/is and breccias of Late 

Tertiary age. Quaternary olivine basalt penctxates the Tcrt:iC~ry volcanics 

as dikes and sills and locally surfaoes in the form of thin flows. Late 

Pleistooene tuffaoeous lake sediments outcrop along the southeast margin 

of Huntoon Valley. The sedirrents are white to light grey, thinly laminated 

and slightly uplifted and eroded relative to the present valley floor. 'Ihey 

oontain nurrerous horizons of silica concretions. The ooncretions have a 

branching lobe shape, 2-5 em across , with the convex surface facing up and 

the flat surfaoe dOiirl. The shape indictes a sub-aqueous environrrent Of 

formation in a silica saturated brine. 

The Huntoon Valley oontains three water wells (Figure S). Huntoon #l 

(Figure 6) is cold with a bottom hole terrperature (BHT) of 16.35oc at 75 rn. 



Huntoon #2 (Governrrent Well, Figure 7) is also =ld with a bottom hole 

terrperature of ll. 89°C at 19 m. HUntoon #3 (Figure 8) has a measured bottom 

hole terrperature of l9.38°C at 14.5 m and a reported bottom hole terrperature 

of 24.4°C at 19.5 m (58). The three wells are separated by less than a 70 rn 

difference in elevation. The terrperature difference of more than l0°C 

between Huntoon #3 and t:.l£ =oler wells may be due to the existence of a 

warm shallow aquifer. 
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The Huntoon Valley prospect, rated 6, warrants further evaluation. A 150 m 

gradient hole adjacent to Huntoon #3 and 5 to 10-fifty meter gradient holes 

along the southwest edge of the valley would provide sufficient data to confirm 

the existence of a heat anomaly. 

Churchill Valley, NV-79 

The Churchill Valley prospect is in Township 16 North, Range 25 East, 

eastern Lyon County, Nevada. The prospect lies south of the ra rson River alonq 

the southern edge of Churchill Valley forrred by the Iesert Mountains escarp

ment (Figure 9). The prospect is on unleased B.L.M. land bordered by fee 

land l to 2 kil()[]"eters to the north. A graded gravel road leads from Alter

nate Highway 95 through the prospect. 

The Iesert tvbuntains which bound the prospect to the south consist of 

Late Tertiary andesite flows and breccias overlain by Late Tertiary basalt 

flews. The prospect is located on Churchill Valley lake deposits which 

probably =nsist of silt and clay interbedded with qravel lenses deposited 

by the adjacent Carson River. No evidence of hydrothermal alteration was 

observed in the prospect area. 
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An anomalous water well, ChurChill #1 (Figure 10) , has a bottom 
' 

hole terrperature of 24.13°C at 23 m. This temperature is 6°c to l0°c 

higher than two other water wells of similar depths located at the same 

elevation along the J:Bsert Mountain escarpment (Fiqure 9) . Th0 roughly 

line9-r gradient is J00°C/km over the 11 to 23 meter interval. ln dddition, 

water well ChurChill #4 in Section 24, Tl7N, R26E has a bottom hole 

terrperature of 20.06°C at 16 meters whiCh may also be anomalously high. 

The ChurChill Valley prospect, rated 7, contains two thermal anomalies. 

A 150 m gradient hole adjacent to ChurChill #1 and 5 to 10-fifty meter 

gradient holes surrounding the well would indicate the extent, intensity 

and shape of the anomaly. A 100 m gradient hole adjacent to Churchill #4 

would verify the existence of the second thermal anomaly on the eastern 

edge of the ChurChill Valley. 

The Whitehorse Caldera prospect is in Township 37-39 South and 

Range 37 and 38 East in southeastern Harney County, Oregon (Figure 12) . 

The caldera, 9-Pproximately 10 km wide, is bounded to the south and east 

by the Trout Creek M:Juntains and to the north and west by volcanic 

uplands of rroderate topography. The caldera contains B.L.M. acreage 

surrounded by fee land. Geothermal leases have been taken along the 

southern rim of the caldera including one of three hot springs in the cal-

dera basin. TWo thermal springs. in the central and northern part of the 

caldera are on unleased federal land. The prospect is reached by graded 

county road from Denio, Nevada. 
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The caldera rim is fomed by Miocene andesite and basalt flews over

lain by rhyolitic welded ashflow tuffs. Silicic dare mmplexes fom 

prominent mnes within the caldera including Whitehorse, Lookout and Flag

staff Rtlttes. Thf' raldC'ra bac;in ncmL1ins tuff<H\'0\1", flmri<Jl CJnc1 l<Jrrrc;trin<· 

deposits dated 15 m.y. (132). 

The caldera contains three thcnnal springs (Figure 12) in Section 3, 

T37S, R36E, Section 24, T38S, R37E, and Section 16, T36S, R37E with 

tenperatures of 46°C, 38°C and 5Pc resp9ctively (93). The south and 

central springs appear to have lew to moderate dissolved Inineral mntent 

and exhibit abundant NaCl effloreacence. The northernmost spring was 

not examined due to washed out roads. The Whitehorse Ranch well (Figure 12) 

on the northeast rim of the caldera produces 32°C water from a depth of 

400 m indicating a themal gradient of 55°C/km. No wells or drillholes 

were found within the caldera. 

The Whitehorse Caldera, rated 6, has sufficient themal manifestations 

to justify further investigation. We re=rnrend hydrogeochemical analysis 

of the themal springs as the first step in evaluating the prospect. In 

addition, a drilling program should be executed which would include a 

150 m hole near both of the unleased themal springs and 10-fifty meter 

holes surroundingthe springs at l km intervals to detennine the size, shape 

and intensity of the themal anomaly. 

Targets with Low Ratings 

The remaining targets are briefly described in the follewing section. 

These targets yielded unfavorable themal data or lacked sufficient thennal, 
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lithologic or mineralogic evidence to warrant further investigation at 

this tinE. They all received ratings less than 4. 

C\vens Valley, CA-125, Rating 2~ 

The CMens Valley north of Coso Hot Springs consists of Plio-Pleistocene 

interrrecliate volcanic rocks associated with high seismic act:ivity and Quater-

nary volcanic centers. 1\Easured and reported temperatures in wells and 

springs in the area were nonnal. Hydrothermal alteration was not observed 

in unleased areas . 

Talc City Hills, CA-126, Ratin_g~_l 

The Talc City Hills is a thick sequence of M:cddle Paleozoic marine 

seclirrents overlain by interrrecliate Pliocene volcanics. 'I'he entire area has 

been extensively faulted and is s12ismtca]ly active. No heat fl<JI.rV data wus 

cbserved. No hydrothennal altcration was observed along Quatccmary faults 

within the volcanic sequence. 

Piute Range, CA-127, Rating 2 

The Hart mining district contains cinnabar which is unevenly distributed 

throughout a thinly bedded tuff. A clay pit (TllN, Rl7E) southwest of 

the mining district e:xhibits intense hydrothermal alteration along remnants 

of bedding plains of the host tuff. Hells in Lanfair Valley were nonnal 

(Figure 14), with B~!Ts ranging fron1 12° to 21°C at depths less than 300 meters. 

Ten Mile well, located in Nevada east of the Piute Range, produces 5 gpm 

of 30°c water with low total dissolved solids from a depth of 247 m. 
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O.Vens Valley, CA-128, Rating_;> 

Recent faulting, seismic activity, photolinear analysis and a 

radiorretric age date of 0. 99 m.y. Characterize this prospect. 

No thentLal waterswercrcporlcd wc;~t of the O,v'''"' V<lllt•y f<Jttll in lhi,•; urcd. 

Springs discharging from the base ot Eed Mountain (0. 99 m. y.) measured 

14°C. No drilling or hydrothermal alteration were observed. 

Turtle Mountains, CA-129, Rat~l 

The northern Turtle Mountains are composed of Tertiary intermediate 

volcanic roCks which have been intensely faulted. Several Landsat color 

anomalies were observed. One BHT of 21. 4°C at 9.1 meters was rreasured 

and a 250 m well (plugged) was reported to produce water less than 25°C. 

No mercury mineralization or hydrothennal alteration was observed. 

~"!_lj_co Mo1,1!ltain£,__CA,-13Q,__ Rati_n_<l_~ 

Miocene rhyolite and Pliooene PYroclastics cornprise the majority of 

the volcanic roCks making up the Calico Mountains. The southern portion 
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of the mountains is essentially closed to geothennal development due to the 

- existenoe of state recreational areas and an archeological dig. A mine 

tunnel measured 21.6°C at 60 rn. A BHT of 18.79°C was measured in a 26m 

mineral hole. Only minor amounts of alteration were observed along fault 

contacts in Sections 4, 5, 8 and 9, TlON, RlE. 

Bristol/cady Mountains, CA-131J-Ratiog_l 

The Bristol and cady Mountains consist of Miocene rhyolite and Plio

cene basalt overlying Mesozoic granite. There are numerous photolinears 

in this area of high seismic activity, bisected by the Ludlow fault. 
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Mineralization and alteration is pre~Cretaoeous in age and confined to 

fissures and dike =ntacts in the granite. Several low BfiT's, and the 

Old Pete and Finally thermal gradients (Figures 15 and 16) indicate normal 

heat flow for the area. 

Gold Bottom Mine, CA~l34, Rating 1 

The Gold Bottom and Ophir mines are in diabase dikes whiCh cut Paleo

zoic lirrestone and quartzite. High amplitude, short wavelength aero

magnetic and gravity anomalies are associated with this area of high 

seismic activity and Quatemary basalt flows. One tunnel measurement of 

18.2°C at 250 m was obtained. 

Black Mountains, CA~l35, Rating_} 
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Several Pliocene andesite plugs, Miocene rhyolites, seismic activity 

and mercury deposits occur in the Black Mountains target area. Minor 

opalite veiningwasobserved in a partially silicified, rhycxLtcitLc breccia. 

One questionable spring measurerrent of 18. 5°C was obtained. 

NEVADA (Figure 1 7) 

Montgomery Pass, NV~60, Rating 2 

The Montgomery• Pass prospect is located in Township 1 North, Range 32 East, 

westem Mineral County, Nevada. Lithology of the prospect amsists of 

Late Tertiary dacitic tuff overlain by Quatemary olivine basalt. Minerali~ 

zatian includes massive chalcedony and opalite replacement in the tuff. 

Cinnabar is sporadically dispersed throughout the silicic alteration. The 

overlying basalt does not appear altered or mineralized, indicating a pre~ 
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Quatemary age for mineralization. No wells or mineral holes were found. 

Rawhide, NV-61 Rating 2 

'!'he Rawhide-fllark Eagle Hill pru'JX'"t is I OC'atcd in 'l'ownc;hi p 1) North, 

Ranges3l\:i and 32 South, northeastern Mineral Cbunty, Nevada. '!'he reg:i.on 

consists of Tertiary dacitic tuffs which have been replaoed by massive 

opalite and chaloedcny deposits. Cinnabar is disseminated throughout the 

opali te bodies. Mineral holes exhibj. t normal gradients (Figures 18 and 

19). The altered rocks have undergone considerable post-mineralization 

uplift and erosion. 

Basalt, NV-62, Rating 2 

The Basalt prospect is located in Township 2 North, Range 34 East 

42 

:i.n southem Mineral Cbunty, Nevada. The region is comprised of Late Tertiary 

silicic and intermediate welded ashflow tuffs overlying a Paleozoic marine 

clastic and carbonate basement. LatccdJlioccnc diLilouuccouc' lake bccls over

lie the tuff. Three water wells in the vicinity of Montgomery Pass are 

currently pumping cold water (~l5°C) from depths of up to 70 meters. 

Garfield Flat, NV-70, Rating 2 

Garfield Flat is located in Township 6 North, Range 33 East in central 

Mineral County, Nevada. This enclosed basin is surrounded by block faulted 

ranges of Paleozoic marine sediments intruded by Cretaoeous granodiorite. 

The area is the oenter of intense shallow seismic activity. Wells in the 

basin have normal temperature gradients (Figures 20 and 21). No recent 

hydrothermal alteration was observed. 
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Teels Marsh, NV-71, Rating 2 

The Teels Marsh prospect is locat.ed in Township 4 North, Range 33 East, 

south-central Mineral County, Nevada. The prospect occupies a closed basin 

with Pal~'Ozoic marine sediments intruded by granodiorite to the north and 

Late Tertiary silicic and intenncdiate welded ashHow tufts Lo Lhe south. 

The basin exhibits intense shallow seismicity. Large travertine rrounds 

of apparently Recent age are located along the southern margin of Teels 

Marsh. Water tenperature in an 8 m well at Marietta is l5°C. 

Washington, NV- 73, Ratinq 2 

The Washington prospect is located in TCNmship 19 North, Range 21 East, 

Storey County, Nevada. The prospect occupies the central plateau of the 

Virginia Range which consists of Middle to Late Tertiary welded tuffs and 

andesite flows. The region is a center of shallow seismic activity. 

The Washington mining district is characterized by massive chaloe>dony 

replacement of volcanic rock. A mineral hole at the mine site is cold 

with a bottc:rn hole tenperature of l4.82°C at 33 1112ters. 

Terraced Hills, NV-78, Rating 2 

· The Terraced Hills prospect is in Township 27 North, Range 21 East, 

Washoe County, Nevada at the north end of Pyramid Lake. The prospect con

sists of flat lying Pliocene basalt flows overlying tuffaceous lake sedi

rrents. The lake sedirrents contain deposits of halloysite. Water wells in 

the area have nonnal heat flows (Figure 22 and 23). 
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Stone Corral, NV-81, Rating 1 

The Stone O::>rral prospect is in Township 37 North, Range 40 E.ast, 

Humboldt Oounty, Nevada. The prospect consists of a Paleozoic quartzite 

which was reported in the literature as a silica deposit. No hydrothermal 

llldniieslaLict1S Wl!Ilc evidont. ell! dUjclLt:llL S[JLUICJ l!dd d Ltclli[JL'JdlUle ol lJ't:. 

Osgood Mountains, NV-83, Rating 1 

50 

The Osgocd Mountain prospect is centered around a barite deposit in 

Hogshead Canyon, Township 37 North, Range 41 E.ast, Hurrboldt County, Nevada. 

The deposit appears as a distinct color anomaly on Landsat imagery. Drill-

holes at the mine site inten3ect the water table at approximately 30 rreters . 

Water temperature is 13.48°C at 40 meters. 

OREGON (Figure 24) 

Starns Peak, OR-71, Rating 2 

The Starns Peak prospect is in Township 25 to 27 South, Ranges ll and 12 

E.ast, northwestern Lake Oounty, Oregon. The prospect is located on a Plio

Pleistocene basaltic and andesitic volcanic plateau of moderate relief. 

No gradient holes were found. Antelope Well in Section 33, Township 28 South, 

Range 12 East, was blowing 12°C air. Springs within the prospect had 

temperatures of 5°C to 6°c. 

Drake Peak,. OR-82, Rating 2 

The Drake Peak prospect is in Township 37 and 38 North, Range 22 East, 

south-oentral Lake C'..ounty, Oregon. 'I'he prospect consists of an arcuate 

range of rhyolite and rhyodacites with K-Ar date of 13-16 m.y. (142). Springs 

within the range are cold with temperatures varying between 5 and 8°C. 
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No wells were encountered in the area . 

. Guano Vglley, OR-86_, Rating 2 

and 213 East, southern Lake Cbynty, Oregon. 'l'he valley has a north trending 

graben structure similar to adjacent valleys that contain nurrerous areas 

of hydrothermal activity. The valley is terminated to the north by a 

Pliocene rhyolite dorre. A bottom hole temperature of ll.50°C was observed 

in a water well in Section 27, Township 40 South, Range 27 East. 

Opalite, OR-88, ~ating 2 

The Q)Jalite prospect is in Townships 40 and 41 South, Ranges 40 and 41 

East, southern Malheur County, Oregon. The prospect consists of Miocene 

and Plioosne rhyolitic and interrrediate flows, welded tuffs and tuffaceous 

lake sediments. Mineralizaticn at the Q)Jalite and Bretz nercury mines 

and nunerou.s propsects in the region consists of rmss i ve arqi ll i zati on 

and opalite and chalosdcny replacenent of lakebeds and volcanic rocks. 

Bottom hole temperatures were low throughout the district indicating 

that the hot nLi.neral hole at the Opali te Mine (30°C at 45 m, T = 818°C/k:m, 

q = 32.7 H.F.U.) is an isolated anomaly. No wells or drillholes were fow1d 

outside the leased and overfiled area associated with the Q)Jalite anomaly. 

Follyfarm, OR-9~ating 2 

The Follyfarm prospect is in Township 29 South, Range 37 East, 

western Malheur County, Oregon. It is located within the intersection of 

the Brothers Fault Zone and Basin and Range Province. The northern end 

of the Steens-Pueblo Range i.s offset several kilometers to the northwest 
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as it crosses the Brothers Fault Zone at Follyfann. Rocks in the area 

ronsist of basalts and andesites with K-Ar age dates of 13 to 16 m.y. (142). 

All water wells found within the prospect were cold. No hydrothenral 

alteration was observed. 

Basque-O.VVhee Yplift, OR-96, Rating 3 

'fue Basque-ONyhee Uplift prospect occupies the southeastern CXJrner 

of Oregon from just west of Highway 95 to the OWyhee River canyon. 'fue 

region consists of flat-lying to gently dipping rhyolite flows and welded 

ashflo.v tuffs. The main structural feature in the area is the McDermitt-

Basque graben. Four water wells within 30 km of Basque Station exhibit 

slightly anomalous bottom hole temperatures of up to 28.91°C at 197m 

(Figure 25, 26 and 27). 

Harper, OR-97, Rating 2 

The Harper prospect is in To.vnships 21 and 22 North, Ranges 42 and 

43 East, northern Malheur County, Oregcn. The prospect is located in 

gently dipping Middle Pliocene tuffs and welded ashflows capped by olivine 

basalt. A wannwell with a gradient of ll0°C/km and a bottom hole 

0 temperature of 24.8 c at 140 m was reported in Section ll, To.vnship 21 

South, Range 42 East (144). This well CXJuld not be located for verification. 

Nearby wells have low bottom hole temperatures. 

White King, OR-99, Rating 2 

The White King and Lucky Lass mercury mines are in Township 37 North, 

Ranges 18 and 19 East, southern Lake County, Oregon. 'fue mineralization 

in the mines CXJnsists of massive chalcedony and opalite replacement of 



Miocene rhyolitic and dacitic tuffs. No mineral holes or wells were found. 

Overlying Pliocene basalts do not appear to be altered, indicating that 

hydrothermal alteration was pre-Pliocene. 

UTAH (Figure 28) 

House Range, ur-17, Rating 2 

The House Range consists of a thick sequence of Paleozoic sedimentary 

and rreta-sedinentary rocks. Several thermal springs have been located 

on both sides of the range. The Tertiary quartz rhyolite of Crystal Peak 

(T23S Rl6W) and other rocks in the area are unaltered. One BHT of 9.8°c 

at 5. 3 rreters and several normal spring ten:perature rreasurerrents were 

ootained. 

Little Drum Mountains, ur-18, Rating__£ 

The Little Drum Mountains are a massive silicic-interrrediate volcanic 

57 

center. In the northern portion of the range small areas of hydrothermally 

altered rhyolite have been partially silicified. The area has been thor-

oughly drilled for geothermal and gold (most holes plugged). Three heat 

flo.v rreasurerrents were ootained (Figures 29, 30 and 31) . 

Keg i'buntains, UT-19, Rating 2 

The Keg M::mntains are o::xrposed of Upper Tertiary silicic volcan.ic rocks. 

Several normal ten:perature springs and wells in the area were measured. 

One well =rently being drilled had l3°C cuttings fran a depth of 61 m 

(TllS RlOW) . The promising areas have been leased. 



eUT20 

• 
eUT19 

euT1a 
e UT 17 

UT17 

0 

• • Salt Lake C1ty 

UTAH 

Figure 28. urN-J TARGET IDCATION MAP 

58 

100 200 

km 



Temperature ( °C ) 

16 18 20 22 

25 

50 4 -E 
s:. -Q. 
Q) 
Q 

75 

100 

125 

150 
DRY 

Figure 29. UT-18 Welded Thermal Gradient 
SENE 19 , T l5S , Rl21'1 , 
6T = 104°C/km for k = 2 TCU, q = 2.1 HFU 

59 

26 

4 

4 



Temperature ( oc ) 

37 
0+-----~~----_.------~----~ 

45 53 61 69 

25 

50 ... 

E 

::5 75 g. 
0 

100 

125 

.. 

0'-- .. 

Figure 30. UT-18 Black Point Thermal Gradient, 
l\1WNW 30, Tl5S, RllW, 

6T = 310°C',ikm for k = 3 TCU, q = 9. 3 r JFU ( 50-1 SOm) 

60 



Limestone 

Temperature ( °C ) 
13 14 15 
0+-------------~------------~ 

20 

-E -
.. 

60 .. 

80 
DRY 

Figure 31. UI'-18 Limestone Thenna1 Gradient 
SESE 1, T15S, Rl1W 
t;T = 26°C/km fork= 7, q = 1.8 HFU 

61 



Tetzlaff Peak, UT-20, Rating l 

Tetzlaff Peak, on the western edge of the Bonneville salt flats, is 

=rpased of Upper Paleozoic carbonate and clastic sedirrents overlain by 

MioCEne andesite and Quaternary rhyolite. There is extensive calcite 

veining throughout the Paleozoic section, however, no significant 

alteraticn or mineralization was observed in the CEnozoic roCks. 
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Salaries 

Drafting 

Room & &lard 

Phone, equipnent, 
travel, etc. 

Vehicles 

Gas 

Drilling 

Airplane 

'lbtals 

January 

5,250.00 
(5, 800.00) 

400.00 
( 400. 00) 

166.97 
(250.00) 

742.90 
(600. 00) 

816.00 
(800.00) 

387.44 
(250.00) 

0.00 
(0) 

0.00 
(0) 

7,763.31 
(8,100.00) 

February 

5,670.00 
(5, 800.00) 

200.00 
(250.00) 

540.09 
(L 000.00) 

2' 202.49 
( 600. 00) 

_816.00 
(800.00) 

187.90 
(L 000.00) 

0.00 
(14,700.00) 

0.00 
(0) 

9,616.48 
(24, 150 .00) 

BUDGET 

January 1982 - June 1982 
Proposed Budget (Nov. 1981) 

March April 

5,670.00 5,670.00 
(5, 800.00) (5,800.00) 

200.00 150.00 
( 400. 00) (250.00 

467.45 602.44 
(250.00) (1,000.00) 

553.00 601. OS. 
(600.00) (600.00) 

816.00 816.00 
(800.00) (800.00) 

485.85 430.48 
(100. 00) (250.00) 

254.72 14,976.22 
( 0) (0) 

0.00 0.00 
(0) (4,500.00) 

8,447.02 23,246.19 
(7,950.00) (13,200.00) 

May June Totals 

5,670.00 5,670.00 33,600.00 
(5, 800.00) (5, 800.00) (34,800.00) 

200.00 450.00 L 600.00 
(250. 00) (450.00) (2,000.00) 

743.91 440.07 2,960.93 
(l, 000.00) (1,000.00) (4,500.00) 

880. 22 500.00 5,479.66 
(600.00) (600.00) (3, 600 .00) 

816.00 816.00 4,896.00 
(800.00) (BOO .00) ( 4' 800. 00) 

674.13 517.80 2,683.60 
(1,000.00) (1,000.00) (3' 600 .00) 

0.00 2,065.48 17' 296.42 
( 0) ( 0) (14, 700.00) 

0.00 0.00 0.00 
(3, 500.00) (0) (8,000.00) 

8,984.26 10,459.35 68,516.61 
(12. 950.00) (9,650.00) (76,000.00) 



77 

APPENDIX B 

FIELD NOI'ES 



O'Brien Resources: Mine Evaluation Report 
78 

Ili\TE:_ May 5 6 1982 GEDr.cx;IST: G. Maurath MAP NO. CA 125 

AMSMAP: --"De"""a"'th'"-V-"a"l*'l,::e,_y,_ __ TOro MAPS (7.5)@: Keeler. Haiwee Resenrojr 

~IES: ------------------------------------------------------------------

PHOI'OS: Landsat false color camposit 044 035 

DISTRICT NAME: OWens Valley MINES VISITED:. _______________________________ _ 

I.OCATICN:. __ __:l., SEC: _____ T 20-21N @ R 37-38 ® W COUNTY:_I=n~y~o~-----~STATE: CA 

TYPE OF DEroSIT/MJDE OF oa:::uRRENCE: seismic activity, gravity low, Quatemary volcanic 

centers. 

ROO< UNITS: Plio Pleistocene intennediate to basic extrusive vol canj c rocks Tertiary 

rhyolite. 

ALTERATION/MINERALIZATICN: There are nurrerous pumice mines in T21S R38E, Tertiary in age, 

which are overlain by basic rocks. The McCloud mine and others in the Cactus flat area 

consist of quartz veining (gold?) in Cretaceous granite and pre-Cretaceous rretarnorphic 

rocks (mostly granite gneiss and metaquartzite) . A water well (NENE S4 T20S R37E) is 

reported to produce 200+ gpm of 12. 7°C water frcrn 95 m. The USGS drilled nurrerous test 

holes on both sides of the Haiwee Reservoir (l980-81) in =njunction with a uranium 

~ exPloration program. Denied access to holes (reportedly plngged) however 

no warm or hot holes were reported. Lower Centennial SJ;?ri ng (Sl 8 Tl 9S R39E) J3 s0 c 

~ Dirty socks H.S. (S34 Tl8S R37E) is awarently fault 

controlled and not associated with Tertiary volcanism to the east. 

a-.INERSHIP (@9 (NF) ~ @': _________________ _ 

RATING: 1 @ 3 4 5 6 7 8 9 10 

Poor Good 
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lJI\TE: May 6, 1982 GEOr..a:nsr: G. Maurath MAP NO. CA-126 

AMS MAP: Ieath Valley TOPO MAPS (7.5)~=--~Ke~e~l=e=r~,~D=a=rw~i=n ______________________ __ 

SAMPlES: 

PHOTOS: Landsat false-color camposit 044-035 

DisrRICT NAME: Talc City Hills MINES VISITED:, _________________ __ 

I.OCATICN:. __ \:1 SEC:. ___ Tl7-19N (ji) R 39-40 @ W COUN'IY :.--"In=y-"'o'---------'STA'IE :_CA 

TYPE OF DEPOSIT/M)DE OF oc:cuRRENCE: Seismic area, Pliocene andesite, intersection of 

)hotolinears. 

ROCK UNITS: __________________________________ __ 

ALTERATION/MINERALIZATICN: The area consists of a thick SeqJJenre of Middle Paleozoic 

marine rocks overlain py internediate to basic, extrusive Pliocene volcanics. These 

fl<Ms have been extensively faulted. Talc mines are located in rretaquartzite and banded 

dolanite of Paleozoic age. No heat fl<M data could be obtained. 

No hydrothermal alteration was observed along Quaternary faults within the volcanic 

sequence. 

~=------------------------------------------------

REMARKS/FURTHER ASSESSMENT WORK: ______________________ _ 

cmNERSH!P @J (NF) (STA'IE) (FEE):: _____________________ _ 

RATING: 0 2 

Poor 

3 4 5 6 7 8 9 10 

Good 
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Ill\TE: May 12-13,1982 GEOLOSIST: G. Maurath MAP NO. CA-127 

AMS MAP: Kingman TOFD MAPS (7. 5) @: Crescent Peak, SearChlight, Lanfair Valley, 
Harrer Mtn. 

SAMPlES: 

PHOI'OS: ---------------------------------------------------------
DISI'Ricr NAME: Piute Range 

Hart, Piute Spring 

MINES VISITED: California, Hackberry, True Blue, 

IJJCATICN: __ l;o SEC:. ___ T 11-14€) S R 16-18 @ W COUNTY: San BemardinosrATE:_(?. 

TYPE OF DEFDSIT/MODE OF OCCURRENCE: Tertiary rhyolite, andesite, basalt, mercury 

deposit, =lor anorraly, Quaternary faulting, gravity lew 

RCCK UNITS:. ________________________________ _ 

ALTERATICN/MINERALIZATICN: Hart mining district - thinly bedded rhyolitic tuff. Cinnabar 

was unevenly distributed throughout the tuff unit and is generally associated with small 

displacerrent faults. Hackberry mining district - silver occurs in quartz veins and 

was staked by First Mississippi Corp., Lakewood Co. in 1982. 

Clay pit (S19 TllN R17E): highly altered, thinly bedded tuff- overlain by unaltered 

dacite. Alteration is most intense along bedding planes .and contains minor amounts 

~ of Hg and chloride. No native sulfur. Total area is approximately 

0. 3 mi.2 . All wells measured in Lanfair Valley were normal, having BHTs ranging from 

Bottom hole temperatures indicate a regional thermal gradient of 5loC/K. Al J springs and 

wells in the Piute range were measured or reported to be normal. Groun(lwater in the Pi nte 

Valley, east of the Piute Range, is approximately 5 l0°c warmer than in the r,anfai r 

Valley. Tenmile well was producing 5gpm of 30°C, very lew TDS water from 247 m. 

~IP (BIM) (NF) (STATE) @ :: ____________________________ _ 

RATING: l (j) 3 4 5 6 7 

Poor 

8 9 10 

Good 
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J:li>.TE: __ Ma--'y'-----5-'-,_19_8_2 __ ,GEQLCGIST :,~ _ ____:G:::·~Ma:::ur=:ao::th::::_ _______ ___,MAP NO. CA-128 

AMS MAP: _;:Mar~=cipo=s~a~ _____ TOPO MAPS ( 7. 5) @ : Big Pine, Wau=ba Mtn. 

SAMPlES: 

PHaros: Landsat false-=lor composit 044-034 

DISTRICT Nl\ME: <Mens Valley M;INES VISITED: Cleveland mines (Sl7, 18 TlOS R34E) 

Perlite mine (S30 TlOS R34E) 

IOCATICN: __ l.j SEC:, ___ T,_-=l:::O_N@ R 34 ® w COUNTY :, ---"I"'n"'-y-"'o'-----------'STATE : CA . 

TYPE OF DEPOSIT/MODE OF OOCURRENCE: Quaternary volcanic centers, hot springs, faulting, 

seismic activity, age date 0.99 m.y., photolinear/curvilinear intersection. 

ROCK UNITS: __ mo~s~t~l~y~P~l=i~o~cen~e~b~as~al~t~------------------------

ALTERATICN/MINERALIZATICN: Red Mountain (S31, 32 TlOS R34E) is an andesitic-basaltic 

cinder cone ,(age date 0.99 m.y.o.) springs to the north of Red Mountain (S30 TlOS R34E), 

discharge from the base of a Pleistocene pumiceous perlite unit at a temperature of 14°c. 

No wells were located, hcwever the terrperature of water in sorre plugged test holes was 

reportedly normal. No thermal waters have been reported west of the <Mens Valley fault 

zone in this area. The youngest roCks in the area are basic Pleistocene lava flews and 

~ pyroclastic deposits with no evidence of post depositj_onal hydrothermal 

alteration. The Cleveland mines (gold) are in dacite dikes intruding Cretaceous granite. 

~~~~~~~~~Q6QS~$0~~tt1----~Mi~·~n~o~r~q~uartz veining is associated with the dikes 

however the gold is dispursed throughout the dacite as small irregular bodies. 

avNERSHIP @ (@ (STATE) @l :: __________________ _ 
Rm'ING: 1 (?) 3 4 5 6 7 

Poor 

8 9 10 

Good 



O'Brien Resources: Mine EvalU<ttion Report 82 

Dl\TE: May 11, 1982 GEOLCGIST:_.=G::... _:_Ma=::ur=a:::th:.:_ __ ~---------'MAP NO. __ CA"'-"---"1"'2"'9 __ _ 

JlMS MAP: _ __;N,_,ee=dl"'e'='s"----'IQFD MAPS ( 7. 5) @ : Turtle Mts., Savahia Peak' Savabj a Peak S\'1 

~IES: ------------------------------------------------------

(7. 5) 

PHCIDOS: --~L~an~ds~a~t~f~a~l=s~e=-~co~l~o~r~c=crrp~~os~i~t_0~4~2~-~0~3~6~-------------------

DISTRicr NAME: Turtle M:Juntains MPNES VISITED:. _________________ _ 

LOCATICN:. _ ___:~ SEC: ____ T 3-4 @ S R 20-21 ® W COUN'IY: San Bernardino STATE: ____(;A 

'IYPE OF DEFDSIT/M)DE OF OCCURRENCE: photolinearrents, color anorralies, 'furtiary rbyol i te 

faulting 

ROCK UNITS: __________________________________________________________ ___ 

ALTERATICN/MINERALIZATICN: The northern Turtle rrotmtains are cgmosed of Tertiary inter 

mediate to basic volcanic rocks which have been extensively faulted. The Mohawk i$lriog 

area (T4N R20E) consists of nnaltered silicified rhyolite interbedded with dark red 

andesite and olivine basalt. One BHT of 21.4°c@ 9.1 m was measured in a band duo 

well. A 250 m deep water well (plugged - T4N R20E) was repqrted to pro(luce water< 25°c 

Mineral deposits in the area are Cu, Ag and Au. No mercury mineralization or hydro-

~ tbennal alteration was observed. 

~/FURTHER ASSESSMENT WORK: _______________________ ___ 

a-lNERSHIP (§} (NF) (STATE) @ '-----------------------
Rm'ING: 0 2 3 4 5 6 7 

Poor 

8 9 10 

Good 



O'Brien Resources: Mine Evaluation Report 
83 

DI\TE: May 15, 1982 GEQl.(X;IST:_G=..:_. _:Ma=ur=ath=..:_ _________ __!MAP NO. CA-130 

AMS MAP: San Bernardino TOFO MAPS @ (15) :_N::.e=bo=''----=Y-=e=nna=-------------

SAMPlES: 

PHOI'OS: 

DISTRicr NAME: calico Mts. M;J:NES VISITED: Silver BCIN, Burcham, Russ, Krarrer 

IDCATI<N: __ \4 SEC:. ___ T 10 @ S R llv'- 2@ w COUNTY: San Bemardino STATE: CA 

TYPE OF DEFOSIT/M)DE OF oo:::uRRENCE: Hg deposit, extensive faulting, Miocene rhyolite, 

gravity lCIN, Pliocene pyroclastics. 

R~ UNITS: ________________________________ _ 

ALTERATION/MINERALIZATION: The southem portion of the calico rrountains is essentially 

closed to geothennal developrrent. The area has been set aside as state parks, recreation 

areas and the calico Early Man ardleological dig. The silver mines in the northwestern 

portion of the range are staked and operating. The silver is associated with 

secondary barite (7) and calcite in dacite breccia. Deposits are la.v grade and very 

irregular. Very minor alteration was observed aloog several fault cmtacts in sections 

~. _ _.::.4;_, ..:5:::,c.....::8:._:an~dc._:::9_T::;l:c0::::N~Rl::==E::.._::-On~e~t~un~n:=e"'l'-'-'ne~aso=.ure~~rre!.!2n.!.'t'--.l(~2""l"".-"'6-'0c"--'@"---'l"8~0'--'-L)__9an'-"'!d..:on~e"--

BHT - 18. 79°C @ 26m support the lCIN rating. 

REMARKS/FURTHER ASSESSMENT WORK: _______________________ _ 

GlNERSHIP @ (NF) (STATE) @ '-------------~-----
IOO'ING: 1 0 3 4 5 6 7 

Poor 

8 9 10 

(',ood 
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DII.TE: May 14, 1982 GEDr.cx:;Isr: G. Maurath MAP NO. CA-131 
--~~~~------------~ --~~~--

l>MS MAP: San Bernardino roro MAPS (7.5)@: Cady Mts. , Broadwell Lake, Ludlcw; Ludlcw, Ash 
Hill (7 .5) 

~illS: -------------------------------------------------------------

PHCITOS: --=L~ands~~a~t~f~a=l=s~e_-~oo~lo=r~c=a~'P~os~i=t __ 0~42~--0~3~6~----------------------------------

DISI'Ricr NAME: Bristol/Cady Mts. MINES VISITED:, _________________________________ __ 

LOCA'I'ICN: ___ _:\.i SEC: ____ T 7-11@ S R 6-10 @ W COUNTY: San Bernardino STATE: CA 

TYPE OF DEroSIT/M)DE OF OCCURRENCE: seismic area, LudlON fault. Mj orene rhyolite phota-

linears, Pliocene basalt. 

ROCK UNITS: _________________________________________________________________ __ 

AL'I'ERATION/MINERALIZATICN: The Bristol and Cady mountains are crnposed of Mesozoic granite 

and rrmzonite which is unconformably overlain by Miocene basalt, andesite and rhyolite 

flews. The volcanic rocks have been along northerly and northwesterly trends. Minor 

alteration was observed along faults in Miocene rocks in a few areas . M:Jst post-depositional 

mineralization and alteration occurs in the Mesozoic granite which has been intruded by 

diorite dikes. CU and Au (?) mineralization is concentrated along fissures near these 

~ dike contacts. The relatively lw BHTs and the Old Pete and Finally 

thennal gradients (attached) justify the lw rating. 

REMARKS/FURTHER ASSESSMENT WORK: ______________________________________________ __ 

c::wNERSf!IP 9 (NF) (STATE) (FEE): ___________ ----------------

RATING: GJ 2 3 4 5 6 7 

Poor 

8 9 10 

Gcxx1 
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DA.TE: May 17, 1982 GEOLCGisr:__:G::·_..:..:Ma::::ur::::.::a::::t::.:h _________ _!MAP NO._.o;CA::..:--'1""3'-'4 __ _ 

AMS MAP :T ::.=::.::.:.:.:a:__ ______ TOPO MAPS ( 7. 5) @ :_T:_:ro.::o::::n:::a:.c, _:Man:..=:=.:.:lo;Y____:_Po::e:::ak"-------------

~LES: ---------------------------~--------
PHOI'OS: Landsat false-color cmposit 044-035 

DISI'Ricr NAME: Gold Bottom Mine 11):NES VISITED: Gold Bottom Mine 

I.OCATICN:. __ _:l,o SEC: ___ T 20 @ S R 43 44 @w COUNTY:_~I~n~y~o _____ srATE: CA 

TYPE OF DEPOSIT/MJDE OF cxruRRENCE: aeromagnetic and gravity la.vs, high seismic activity, 

faulting, intersection of photolinears, Quaternary basalt. 

ROCK UNITS: ________________________________ _ 

ALTERATICN/MINERALIZATICN :: _ __:Tre=~Go=ld=-:Bo=t::t::om=-==an=dc..:::Op£:hi=' ro_.:=:::·o:n:::e:::s:.__::ar=.eo:..cl:=. n"-'d'"i'-'ab=as=e...:::di=· k"'e"'s"-'w'-'-hi"'."'ch"-'--

cut limestone, liley siltstone, and quartzite. These dikes have extensive calcite 

and silica fracture fillings which were deposited in at least three separate episodes. 

Minor azurite deposition was observed along fault contacts above 2400'. A small 

Quaternary basalt fla.v overlies the pre-cr_;taceous sequence north of CopPer Queen 

Canyon. Cbe tW1!1el rreasurerrent of 18. 20c at 785' supports the low rating. 

~ FUM lliiTA: _____________________________________ _ 

REMARKS/FURTHER ASSESSMENT WORK: _________________________ _ 

0\TNERSHIP @ (NF) (STATE) (FEE) : __________________________________ _ 

RATING: G) 2 3 4 5 6 7 

Poor 

8 9 10 

Cood 
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J:li\TE: May 16, 1982 GEOLCGIST : __ G_. _M_a_ur_a_t_h _________ __,MAP NO._.,.:CA::.:..-.::1=35:_ __ 

N'SMAP: _Tr_on_a ______ TOFO MAPS (7.5)@: Fremont Peak, Opal Mtn. 

SAMPlES: 

PHOI'OS: 

DISTRicr NAME: BlaCk Mountains MINES VISITED: Opal Mountain, Pwnice Pit 
·----------------~ 

LDCATICN: ___ \1 SEC:. ___ T 32 N @ R 44-45 @ W COUNTY: San Bemardino STATE: _g,. 

TYPE OF DEFOSIT/M:)DE OF c:x:DJRRENCE: Miocene rhyolite, photolinears, seismic activity, 

Pliocene andesite, BlaCkwater fault, Hg deposit. 

ROCK UNITS: __________________________________ ___ 

ALTERATICN/MINERALIZATICN: Several Pliocene andesite plugs are the most prominent 

features in the area. Opal Mountain oonsists of a thiCk sequence of poorly welded 

rhyolite and pWTlice beds overlain by a partially silicified rhyo-dacite breccia with 

chalcedony veins. One questionable spri,.;g measurement (l8.5°C) was obtained (NEll T32S 

R4W). LaCk of alteraticn and heat flow data justify the lCJIN rating. 

~ ~ ~A: ___________________________________ _ 

REMARKS/FUR'IHER ASSESSMENT WORK: ____________________________________ _ 

CMNER5HIP @J (NF) (STl'ITE) (FEE)=----------------------

RATING: Q 2 3 4 5 6 7 

Poor 

8 9 10 

Good 
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!ll\.TE: _ __;Ma=y~4-'-, ...:1=:9:.::8::!2:..__~GEOICGIST : __ _::G::_:·___:cMa:=ur=a:::t::.h:._ _______ _!-MAP NO. CA-136 

N"S MAP: --~W~al~k~e~r~L~ak~e:..__ ____ TOPO MAPS (7.5) (QD : ___ H~un~t~oon~~~~a~l~l~ey~,_T~r~e~n~c~h~C~an~y£o~n~--------
SAMPlES: 

PHOI'OS: 

DISTRICT NAME: Adobe Hills MINES VISITED: ________________ __ 

I.DCATICN: _____ \ii SEC:. ______ T 3 @ S R,__2_9 _ __c@ W COUNTY :, __ .:_Mo=n.::o ________ _,STATE : CA 

TYPE OF DEPOSIT/MJDE OF OCCURRENCE: seismic area, faulting, gravity lew 

RecK UNITS: Pliocene basalt, andesite and rhyolite 

ALTERATION/MINERALIZATICN: The rocks becolll2 more silicic tcwards the north. The northern 

most volcanic flow, a porphyritic quartz rhyolite, appears to be the youngest flow in the 

area and is unaltered. No alteration was observed along the major N-S dip-slip fault 

running fra:n section 10 to 27 T2N R29E. There are several shallow wells (TlN R30E) 

in the Adcbe Valley. One well (center S7 TlN R30E) had a BHT of ll.41°C@ 9.5 m. 
;c-_-

The "deep well" in S34 T3N R29E was a hand dug well which has been filled in. The rating 

~ is based upon the supposedly young age of the rhyolite flow. No heat flow 

or mineralogic data was obtained to support this rating. 

avNERSIUP @@(STATE) (FEE)'----------------------

RATING: 1 2 3 Q 5 6 7 

Poor 

8 9 10 

Good 
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J:ll\TE: May 10, 1982 GEDLOSisr : __ __!'_W_,_. _T00ec:.~:p~leeCM~---------'MAP NO ._--"NV'-'-=='5-"-4 __ _ 

PMSMAP: --'Ren=:::O::__ _____ TOFO MAPS (7.5)@: Virginia City, Churchill Butte 

~IES: -~B~3~0~67~0::__ ______________________________________________________ ___ 

PHaocB: --------------------------------------------------------------

DISTRICT NAME: Sutro-Dayton MINES VISITED:, _ ___cG~l~a=os~s,__,;Mo~un~t=.al~· n"--'B"'l""o6Ck"'----------

IOCATICN: NW ""' SEC: 16 T._--=l-'-'7@-t:lN S R 22 ® w COUNTY: Storey STATE: NV 

TYPE OF DEFOSIT/MJDE OF c:x:ruRRENCE:: ______________________________________ __ 

ALTERATION/MINERALIZATICN::_~N~o~h~y~dr~ot~h~e~rma~~l~a~l~t~e~ra~t~~~-on~~o~f~p~llml~·~oe~------------

HEJIT FIJ:M DATA: Wann wells 34°C/250 ft., 2000 gpm Sutro Ranch NW/4 Sec. 7 Tl6N R22E: 

31°C/500 ft. SE/4 Sec. 6 Tl6N R22E; Travertine Mound Sec. 36 Tl6N R21E 

REMARKS/FURlllER ASSESSMENT WORK: The pumice dome appears well forrred and only mildly 

eroded. A K Ar age of 1.5 m.y. makes it one of the youngest rhyolites in Nevada. 

One partial BIM section lies at southern base of dome otherwise the area is all fee. 

ShallCM wells in vicinity are normal but a high volume warm aquifer (34°C) at a depth of 

50-75m is found 7 krn to the south. Heat could be masked by high run off from the FlaNery 

Tel. 7o2 Be2- 93.3(;. 
Range and Sutro Springs adjacent to the dare. The dome is owned by Glass Mountain Block Co. 

of Carson ;;;.i.:tl!. A 150m' hole in the Federal section may indicate presence of heat. 
~IP ~(NF)(STME)~'-------------------------------------------

RATING: l 2 3 

Poor 

4 CD 6 7 8 9 10 

Good 



0 'Brien Resources: Mine Evaluation Report 89 

J:lATE: _ ___;cMa~y~3"-',-±lz9282=.___,GEOI..CGIST : __ Wu.,_. ~Tef.£bP!.,J,l!dON,y_ ________ _,MAP NO. NV 60 

AMS MAP: Mariposa 'IQR) MAPS (7.5)@ :_:::Ben=t::;:on~--------------

SAMPlES: B30667 

PHOTOS: 

DIS'TIUcr N.AME: M:mtgarery Pass MINES VISITED: __________________ _ 

IDCATICN: NE ~ SEC:._,l"--_T l @ S R,__-"'3=.2 _ ___,_@;:;JE W COUNTY: Mineral STATE :____mr 

TYPE OF DEPOSIT/MODE OF OOCURRENCE:_£H~g~inu_op~al~i~z~e~d~t~u~f~f ________________ _ 

ROCK UNITS: Tertiary dacitic tuff overlain by Quaternary vesicular olivine basalt and 

tuff breccias. 

ALTERATICN/MINERALIZJITICN :: _ __'oOp~ao;l"'i~z'"a~t'"i'-"o~n'--"a~lc,o!!.!n""gueb~re=c""c'"i9a__;:,zo~n;_.ce=; __c=~mpJUl,.,e.,_t'"'e"-'reCI<.!Il"-l'"'a"'ce=""'=n'-'to....~.o.u.f __ _ 

tuff b silica. 

HEAT FLOW ~A:~N~on~e~-----------------------~----------

REMARKS/FUR'IHER ASSESSMENT WORK: _ ____!:'Mi""·"'n~e~r!'!ac!lJoi"'z""a!otJoiognu_apQRp[!!eS2a""rgsLtgo2.Jbe&..JPdJr;,e;C:==0:1.!.lU.!iailt;~;e~rn=au:ry~....cdll:oe=sWJnJ:;otJ:t_ 

affect overlying basalts of Pleistocene age. 

~IP @l (NF) (STATE) (FEE)'-----------------------

RATING: l 0 3 4 5 6 7 

Poor 

8 9 10 

Good 
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DATE: May 5, 1982 GEOLOGIST: ____ ~W~._dT~ep~law~------------------_jMAP NO.~NY~~6~l ______ __ 

PHOTOS: 

DISTRICT NAME: Black Eagle Hill, 
Rawhide 

MINES VISITED: Black Eagle Hill 

LOCATICN: __ !;j SEC: 1 T 13 @ S R 31!;, @w COUNTY: Mineral STATE: NV 

TYPE OF DEPOSIT/MODE OF OOCURRENCE: __ ~H~g~i~n~o~al~l~·t~e~-----------------------------------

R~ UNITS:: ________________________________ ___ 

ALTERATICN/MINERALIZATICN::_....::Op=al=i~z~a:.::to:io~n:.o_:o::.;f:.__,:T:,::e:=rt.==io=ary~_t-::uf~fo.;.'--_;:Mas=~s~i'lll~e"-'an~d"-"c"'omp"""'"l"e-"te~------

opalization of Tertiary dacitic welded tuffs forming tabular bodies 3 5 meters thick. 

HEAT FLOW ~A:_~HF~=~2~-~5~-~S~ee~~Raw~hi~·d~e~g~r~adi~·en~ts~~#l~,~2~----------------------------

REMARKS/FUR'lllER ASSESSMENT WORK: Uplift and erosion of opalite bodies along with 

relati'lllely lew heat flaws measured in the adjacent Rawhide district indicate that there is 

no current hydrothermal activity. 

~IP (ijiM) (NF) (STATE) (FEE):: _____________________ _ 

RATING: 1 0 3 4 5 6 7 

Poor 

8 9 10 

C.,()()(] 
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DA.TE: May 3, 1982 GEQL(X}IST: W. TeplCJN MAP NO._JNVllC=.Q,62.__ __ 

l'MS MAP: __,Ma~r"'i""p"'os"-'a"-----TOFD MAPS @ (15) =~Ba~s,_,accl"'-t-"NV'-'--------------
SAMPlES: 830674 

PH~: -------------------------------------------------

DisrRicr NAME: M::>ntgarery Pass MINES VISI'I'EJJ: Grefco Dikali te (iliiJ.!;._QilUJ;""L ____ _ 

LOCATICN:. ___ ~ SEC: 29 T 2 @ S R 34 
milleril 

COUNTY: ~SitEt&ljll STATE:___ill[ 

TYPE OF DEPOSIT/MODE OF OOCURRENCE:~D~i~at~o~ma~-~ce~o~us~~l2ak~e~b~e~ds~---------------

Rcx:K UNITS: Paleozoic baserrent overlying Tertiary dacites and andesites cawed by 

Quaternary basalts . Quaternary lake beds . 

ALTERATION/MINERALIZATION::_~n~on~e~----------------------------------

HEAT FLOW DATA::_~N~o~ope~~n~dr~i~ll~h~o~l~e~s~--------------------------

REMARKS/FURTHER ASSESSMENT WORK: Water well at 38°00 'N 118°17' 30"W l3°C water pumping 

at 55 gpm from 220 ft. 2 wells at Montqorrery Pass both ....go ft., both cold l<l50cl. 

Mine shaft Sec. 22 T2N R34E l2.45°C at 45m', sample quartz vein in fault gauge in Paleo-

zoic calcareous siltstone. Abundant malachite. 

G'lNERSHIP @ (NF) (STATE) (FEE) : ______________________________ ___ 

AAI'ING: G) 2 3 4 5 6 7 8 9 10 

Poor Good 
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DI\TE: May 4, 1982 GEOL03ISI': ___ W':!.:.... ~T'c"e'±p~l""ow..:;_ _______ ___!MAP NO. _ _e!NV.:;c. -~6,;.,3"----

l\MS MAP: -~W:::a:::lk:.:e:::r:___.::L:::ak:.:e:::__ __ TOKl MAPS (7. 5) @ : __ .:_:H~unc:.t~oon=c..::V~a=ll!Oe::.ly:__ _________ _ 

SAMPlES: 

PHOI'OS: 

DISI'Ricr NAME: Huntoon Valley MINES VISITED: _________________ _ 

IDCATICN:, __ _cJ;, SEC: ___ T 3 @ S R 31 @w COUNTY:_~Mi~·~n~e~r~a~l __ ...cSTATE:NV 

TYPE OF DEFQSIT/MODE OF OCCURRENCE: _______________________ _ 

RCCK UNITS: South side of valley bounded by Tertiary andesites and Quatemary basalts. 

Tuffaceous lake beds slightly uplifted and eroded along south edge of valley. 

ALTERATION/MINERALIZATION: Chalcedony =ncretions abundant on several horizons in 

lake beds. 

HEAT F'I.CI.v DATA: O::M carrp well cold 16. 35°C at 75m in water. Well on SE side of valley 

19. 05°C at 12m in water - flagged hole. ll. 30°c at 19m - Government \'>ell 

REMARKS/FURTHER ASSESSMENT WORK: Ananalous well on S.E. edge of valley. If reported 

terrperature of 25.5 at 19. 4m is correct, then heat flew is extremely high and should 

be verified with a lOOm gradient hole. 

a./NERSHIP @ (NF) (STATE) (FEE): Wildlife refuge adjacent to anomalous_yell_on south side. 

RATING: l 2 3 4 

Poor 

5 6 (j) 8 9 10 

Good 
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IY>.TE: May 5, 1982 GEOL(X;IST: W. Teplow MAP NO. NV 70 

AMSMAP: _ _xW,a"'l"'k""e""r_L.,ak=e,_ __ TO.ro MAPS @ ( 15) :~Mo~h~o~Mtn~_;_·l_• _.:C~arrp~~Do=u~gc:l~as~, ~Mi~· n~a"--"N"'-"-"We,_. __ _ 
Mable Mtn., Rattlesnake Flat. 

SAMPLES: B30668, 830672, 830671 

PHOTOS: 

DISTRICI' NAME: Garfield MINES VlSl'l'lill: 
--~~~~------~ -~---------------------------

LOCATICN: __ ',. SEC: ___ T 6 @ S R 33 COUN'IY: Mineral STATE: NV 

TYPE OF DEFDSIT/MJDE OF ocx::uRRENCE: Skarn and altered fault zone. CU, Au(?), Ag(?) 

ROCK UNITS: Paleozoic lirrestone intruded by Cretaceous granodiorite 

ALTERATIOO/MINERALIZATICN: (2)-SW/4 Sec. 3 T6N R34E, (3) NW/4 T36N R34E, Paleozoic lime--

stone intruded by granodiorite - abundant Cu carbonates and limonite vein filling. 

HEAT E'I.CM IWrA: Garfield Well #1 HF = l. 6 HFU, #2 HF = 1. 5 

Rattlesnake well BHT l3.04°c at 32 m. 

REMARKS/FUR'IHER ASSESSMENT WORK: IDw well temperatures and apparent old age of alteration 

are contra-indicative of =rent hydrothermal activity. 

CWNERsHIP t§l (NF) (STATE) (FEE) '·--------------------------------------------

RATING: l ® 3 4 5 6 7 

Poor 

8 9 10 

Good 
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May 5, 1982 W. Teplcw 
~TE: ______________ ~GEOLOGIST: ______________________________ ~MAP NO. NV-71 

AMS MAP: Walker Lake TOPO MAPS ([JD(l5): __ ~T~ee~l~s~M~a~r~swhL-______________________ _ 

SAMPIES: 

PHOKS: -------------------------------------------------------------------

DISTRICT NAME:.~Mar~~i~e~t~t~a~--------~MINES VISITED: ____________________________________ _ 

IOCATICN:. ____ l,j SEC:. _____ T 4 ® S R 33 @w COUNTY: Mineral STATE:____uv 

TYPE OF DEPOSIT/M:JDE OF OCCURRENCE:, _____________________________________________ _ 

Rcx:::K UNITS: Paleozoic carbonates and clastics overlain by Tertiary dacites and tuffs. 

Quaternary basalt dikes and sills intrude Tertiary volcanics. 

ALTERATICN/MINERALIZATICN: Extensive travertine mounds of apparent Recent age located 

on south margin of valley at RoCk House and C'.erman Springs, Sec. 1 T3N R32E and 

Sec. 4, T3N R33E. 

HEAT FI.CM DATA: l5.3°C in water well at 8 m' (measured in water). Well located in center 

of Marietta SW/4 Sec. 32 T5N R33E. 

REMARKS/FUR'IHER ASSESSMENT WORK: Shallow seismicity and travertine indicative
1
active 

I 
fault system. LaCk of heat flow data precludes further examination unless a random 50 m' 

hole program is undertaken. 

CW<ERSHIP @ (NF) (STATE) (FEE)'-------------------------

Rm'ING: l 0 3 4 5 6 7 

Poor 

8 9 10 

Good 
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])Z';TE: May 6, 1982 GEOLOSIST : __ .r;W_,_. ~T00.e3op~lC=ON'!i-________ __!MAP NO .-'NV"-"-=-:.J7C62 ___ _ 

AMSMAP: ~R~en~o~-------TOPO MAPS (7.5) ~:--~V~i~rg~i~n~i~a~C~l~·t~YL------------------------

~IES: ~B~3~06~6~5~------------------------------------------------------------

PHOI'OS: 

DISTRICT Nl\ME: Washington MINES VISITED: Washington Hill mine 

LOCATICN: ____ _,~ SEC: _____ T 19 @ S R 21 @w COUNTY: Storey STATE: -11\l. 

TYPE OF DEPOSIT/MODE OF OOCURRENCE:. __ ~S~lL.lLJU·c~iuc~re~p~l~alloe~m~e~nut~~A~ll~~A~g~---------------------

ROCK UNITS: Tertiary volcanics 

HEAT FI..rn DATA: Very J ow bottm hale temperatnre (14 8?0 c) at 33 m near t:niu~ 

REMARKS/FURTHER ASSESSMENT WORK: __ _iQo£Wl~dLnmuiLn~e~r~a~l_nbLo~Jee-linnddliccaatbeBs&-l~a~cak~o~f~a~,r~r~e~n~t~---------

hydrothermal activity 

ONNERSHIP @ (NF) (ST!ITE) @l ''----------------------
RATING: 1 Q) 3 4 5 6 7 

Poor 

8 9 10 

Good 
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Ql\TE: May 14, 1982 GEOLCGIST: W. Teplcw MAP NO. _ _,NV"-'-'--'7-'8c._ __ 

AMS MAP: Lovelock TOFD MAPS @ ( 15) : __ T:;_:e::;:r:.;r~a=::ce=d:..::H~i.=l.=ls::_ __________ _ 

~IES: ------------------------------------------------------------------

PHOTOS: 

DISTRicr NAME: 'I'erraced Hills MINES VlSl'I'Iill: ----------------------------

LOCATICN: ___ ~ SEC:. ___ T 27 ® S R 21 @ W COUN'IY: Washoe STATE: NV 

TYPE OF DEFDSIT/MDDE OF OOCURRENCE: _ _,L~ak~e~be~d~s-=-~P~l~e~i~s~t~o~cen~se _____________ _ 

RCCK UNITS: Tuffaceous lake sedirrents 

ALTERATION~IZATICN:,~N~o~n~e~--------------------------

HEAT FLCW DATA: Water wells in the area are =ld 

ffiMARKS/FUR'IHER ASSESSMENT WORK:_.....!oLa~co,k...:o'!.f"'-.!h.'.:YC'oclr~o~t~h~e~rmaill:!lL!al~t=>eO!rJ:;ah1tiob.&JOQn_anQ!J!d;;t_.lb'awM-.J;t"'PIJ:Illlf'lllf!~raa:tCJJJJlrB:::e£s;___ 

of water wells indicate a lack of current hydrothermal activity. 

~IP (BIM) (NF) (STATE) (FEE) :_...::._Py;e.r:=aJTil=· d::._oL"'ak=e=-=Iccno:dieo. an=_,R~e"'s"e"rv"'-"a"'t"i"'on"------------

RATING: 1 6) 3 4 5 

Poor 

6 7 8 9 10 

Good 
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il'\TE: May 14, 1982 GEQr..cx:;Isr : _ _.:.W:..:_·_::Te::opo:cl:::ON:::.:... _________ _,MAP NO. NV-79 

NY'S MAP: --=Re=n.::o:__ ______ 'IOFQ MAPS (7. 5) @ :___:S::::i:.:l:..:ve=r_:::S:;::P::_r::_in~g~s=--------------

SAMPlES: 

PHOTOS: 

DISTRICT NAME: Churchill Valley MINES VISITED: ----------------------------

IOCATICN: SE '., SEC:;--"5:___T 16 @ S R,__,2'-"5'----.\@~E W COUNT'Y:.~LulfDO~nL_ ___ ~ST'AT'E:~ 

TYPE OF DEFDSIT/MDDE OF OCCURRENCE: _______________________ __ 

Rca< UNITS: Holocene lake beds bounded by Tertiary volcanics to the south 

ALT'ERATION/MINERALIZATION:; __________________________________ __ 

HEAT FI..CM Dl\TA: Water well 24.l3°C at 23m. AT 123 15m) 277°clkm in saturated lake beds. 

REMARKS/FUR'IHER ASSESSMENT WORK: Recomrend 100 m oradj ent adj a=t to well to verify 

observed high beat fl=. 

O'VNERSHIP @J (NF) (STATE) (FEE) ::_l'W~e:Jllol:..:_oQJn!l__!unJrulcse~a;;;;sts;e:QdL.l:lBILM~lLa:un)(d:t.__.f'.A.OilJ_ja.aocee:JnJ.'tt..Jt:.coL:tf£"':ee'--.Llaanrudc:L---
to the north 

6 (!) 8 9 10 RATING: l 2 3 4 5 

Poor Good 



0' Brien Resources: Mine Evaluation Report 98 

DATE: May 19 1982 

AMS MAP: McDenni tt 

GEOLCX3IST: _ __.:W_:.:·:__:Tc=e:o:p=-lcw:::::__ ________ ___!MAP NO. NV-81 

TOED MAPS ( 7. 5) ( 15) : _ __:O:..:s2g_:_ood=-::__:_M:J=un:.:.t=::a=i::.:ns=----------

~illS: ------------------------------------------------------------

PH~: -----------------------------------------------------------

DISTRICT NJ>ME : __ S:::t::on=e::.....:Co=r:::.r::::al::::_ ___ MINES VISITED: Stone Corral 

IOCATICN: SE \,o SEC: 10 T 37 ® S Rc____:4:::_0 ___ @ W COUNTY: Hurrooldt STATE: NV 

TYPE OF DEEDSIT/MJDE OF OCCURRENCE: ______________________ _ 

ROCK UNITS: Paleozoic quartzite 

ALTERATION~I~CN:: __ N:::o=n::.:e~--------------------------------------------

HEAT FI.C:W DIITA: l3°C =ld spring at base of deposit 

REMARKS/FURIHER ASSESSMENT WORK: Very pure orthoquartzite quarried as source of silica -

not of hydrothennal origin. No further action reccmrended. 

CMNER8HIP @ (NF) (STA'IE) (FEE):: __________________________________________ _ 

RATING: @ 2 3 4 5 6 

Poor 

7 8 9 10 

Good 
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J:>\TE: May 19, 1982 GEOLCGIST: W. Teplc:w MAP NO .--'NV"-".:-::o8eo3'-----

AM'3 MAP: Mci:enni tt TOPO MAPS (7.5) ~:-~O~s~g~ood~~Mo~un~t~al~·n~s~---------

SAMPLES: 

PHOTOS: 

DISTRicr NAME: Osgood Mountains MINES VISITED: Barite mine in Hogshead Canym 

IOCATICN: E "4 SEC:_::_l2~_T 37 ® S R'-4-"'l:..... __ @ W COUNTY: Humboldt STATE :NV 

TYPE OF DEPOSIT/MODE OF OCCURRENCE:. __ ~B~ar~it~e~l~·n~l~lme~·~s~t~o~n~e~-------------------------------

Rcx::K UNITS: Paleozoic lilll2stone 

ALTERATION/MINERALIZATICN: Barite mineralization in fractured and sheared li!Tl2stone. 

flEloir FJ:.C:M DATA: l3.48°C at 40 m in mineral hole. Water table approximately 30 m deep. 

ffiMARKS/FUR'IHER .ASSESSMENT WORK: Property actively drilled and mined. No further 

action reccmrended. 

CMNERsf!IP 9 (NF) (STro'E) (FEE) :: __ --'::Cur:'::':.:'v:.':en~t_,ffil~·:::n~e::_ral~..'::c:.:':l-'"'alffiS"". '.":'...-------------

RATING: 0 2 3 4 5 6 7 

Poor 

8 9 10 

Good 
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mTE: Jnne 10 1982 GEOIOGIST: ___ W~·~T~e~l~olli~L_ __________________ _JMAP NO. __ ~O~R~7LlL-____ _ 

AMSMAP: Klamath Falls TOFQ MAPS (7.5) (15): Fremont National Forest Map 

SAMPlES: 

PHOI'OS: 

DISTRICT NAME: Starns Peak MINES VISITED: __________________________________ _ 

LOCATICN : _ __:':ii SEC:: ____ T 25-27N @ R 11,12 ® W COUNTY:-=L=ak~e~--------~STATE: OR 

TYPE OF DEFDSIT/MJDE OF cx:x::uRRENCE: _______________________ _ 

ROCK UNITS: Plio-Pleistooone basalts and andesite, breccias and welded tuffs 

ALTERATION~IZATION:, ___ N_on_e __ o_b_s_e_~ __ e_d ____________________________________________ __ 

HEAT FI..a'i DATA: Antelope well Sec. 33 T28S Rl2E blowing cold air l2°C from mkncwn depth 

other wells are very shallow, l-3 meters deep. Springs have terrperatures of 5 6°c 

RTh1ARKS/FURIBER ASSESSMENT WORK: __ -'N~o~g'"r~a~di~· en'=-'-t"--'h'-"o~l"'e~s"--!w~e"'r'-"e'-'f'"o"nn"'-"'d"'.---"L"'a"'c"'k'-"o"'f~th'-""e'"nn'""'a,.,l.cd~.<a"'t""a"-'-, _ 

lack of hydrothermal alteration and cold spring temperatures indicate that further 

assessment is not warranted. 

Cl'lNE:RsHIP {BIM) @;J (STATE) § : __ ....'F:..!re~m-"=o'-'-nC'ot~N~at!ol!o<. ol!n~a:'!l'--EF~o'fore-""'-s-"t~l!!. nl't"!e;:;m~·dxe=dc_Wl~tbld.L..Jf"'e;o;e~l.QaiUn!.ld~. ____ __ 

RATING: 1 G) 3 4 5 6 7 

Poor 

8 9 10 

Good 
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Ili\TE: June 8, 1982 GEOLOGIST: ___ W~-~T~e~p~l~o~w~------------------~MAP NO. ____ O~R~-=8~2~----

AMS MAP: Klamath Falls TOro MAPS @ (15): Cr=k Peak, Drake Peak NE, Little Honey Creek, 
Drake Peak 

~IES: ----------------------------------------------------------------

PHOTOS: 

DISTRicr NJlME:._..c::;:_Dr:::ak=e::...::.P.::::e.::::akc:.._ ___ ____,MINES VISITED: _________________________________ _ 

LOCATICN: ____ ~ SEC:, ____ T37, 38 N (§) R 22 (i)w COUNTY :. _ _,L""ak"""e _____ -'STATE: OR 

TYPE OF DEPOSIT/MODE OF OOCURRENCE: ______________________________________________ ___ 

ROCK UNITS: Rhyolite and dacite K-Ar age dates range from 13 m.y. to 16 m.y. 

ALTERATION~NERALIZATION:: ____________________________________________________ _ 

HEAX FLOW ~A: Spring temperatures: SW/4 Sec. 22 T38S R21E 6°C (Stairstep Spring): 

N/2 Sec. 7 T37S R22E 6°C (Can Spring) . 

REMARKS/FUR'IHER ASSESSMENT WORK: _ ___:Lc:a:cc'k=-:...::::o_::f'-h'"yLdr=o::::t::!h.:::e::!rm=a:=l~a=lt.::::e"'r'-'a"'t"'i~o'-!.n"-,--"'l"'a"'Ck"-'o"'f"-'w"'e"'l"'l'---"oehr ____ __ 

mineral hole data and low spring temperatures indicate no further assessment work 

should be undertaken. 

CWNERSHIP (BIM) @ (STATE) (FEE) : Fremont National Forest 

!WING: l CD 3 4 5 6 7 8 9 10 

P=r Good 
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DATE: MaY 17. 1982 GEOLOGIST: __ ~W~--T~P~p~lwcw~--------------------~MAP NO.~o~R~8~4~-------

AMSMAP: ...J.Ad:l!.!S<ek.l ______ TOFO MAPS (7.5) (15) =-----------------

SAMPlES: 

PH~: ------------------------------------

DISTRICT NAME: Whitehorse Caldera MINES VISITED: _____________________________ _ 

LOCATICN:: ____ ___cl;j SEC: ______ T 38 N (jf) R 38 @w COUNTY: Harney STATE:__DR 

TYPE OF DEFOSIT/l'DDE OF ClCCURRENCE : __ _____::3c_:;h~o:::t~spt:r~l~· n~gt:s:--=iecn~Te~rt-"'l='. a"'ry'--L-'c'"'a"'l"'cle~ro;a _______________ _ 

ROCK UNITS: Rhyolitic welded tuffs with tuffaceous lake beds filling central portion 

of caldera. 

ALTERATION/MINERALIZATICN: Abundant chalCEdony concretions ln lake beds. Hot springs 

have low mineral content but deposit Na Cl efflorescence. 

HEAT l"L<Jfl DATA : __ .....:3'-...:ho~t:..._::s~p:=r:::ic::n"'g'::s...:':l.:':i:::e....O'al.:':o'::n::g'LN::'..:... E""-. _t-"'ren~'"'di~· n~gLl"'l"'. n!'Oe,__,b~i'-'s"'e'-"ct~io!.n~gu,c"'a~l,scle!\ar.s;aLC;....:25c23c.0.<.C~. __ _ 

39°C and 46°C respectively from South to North. No wells or mineral holes were found. 

Rfllil1'iRI<Sl'FtlR'mER-AS3E3~RK: Whitehorse Ranch irrigation well produces 32°C water 

from 400 m which gives a gradient of 55°C/km. A 10-15 hole 50 meter drilling program 

would be neCEssary to show evidence of a localized heat anomly in the caldera. 

OtlNERSHIP Q (NF) (STATE) ~ =•~--Th~e~CE~nt'=r~a"-'l~pa~rt'=-..'oo!!f0the~__:ca~l~d!"'e'br.2a~l!J. s"---'o!kpen'Sal-BLMQ!d!~l.Qanllli.ld~. __ _ 
It is surffifuded by fee l~ andAotherma.. l leases. 

RATING: l 2 3 4 5 ~ 7 8 9 10 

Poor Good 
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DATE: June 7, 1982 GEOI.JX!ISI': W. Teplow MAP NO ·-:::O:.oR-_8:::6::__ __ _ 

NilS MAP: _Ad_e_l ______ TOro MAPS @ ( 15) : 

SAMPLES: 

PHOI'OS: 

Alger Lake, Lone Grave Butte, Guano Butte, 
RockY Canyon, Paiute Reservoir 

DISTRicr NAME: Guano Valley MINES VISITED:. ___________________ __ 

IDCATICN: __ l.i, SEC:. ____ T37-41 N ® R 27,28 ® W COUNTY :._~L::oak=e ____ -'STATE: OR 

TYPE OF DEWSIT/MODE OF OCCURRENCE: ___________________________ _ 

Rcx::K UNITS: Miocene and Pliocene tuffs and tuffaceous sediments intruded by and overlain 

by silicic and mafic domes and flows. 

ALTERATION/MINERALIZATION: No hydrothermal alteration was observed. 

HEliT f'I.DIV DATA: Bottom hole temperature of ll. 50°c at 42 m in Sec 27 T40S R27E 

Wells at ranch in Sec. 15 T40S R27E reported cold. No other gradient holes were 

REMARKS/FURI'HER ASSESSMENT WORK: found in Guano Valley. Graben stmcture of val J ey 

is similar to adjacent Warner, Lakeview and Alvord Valleys which all contain hot water 

Low bottom bole temperature and Pliocene age of silicic dorres indj cates that no fmther 

assessrrent is warranted. 

~HIP ~(NF)(STATE)~: ___________________________________ __ 

RATING: l G) 3 4 5 6 7 

Poor 

8 9 10 

Good 
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Ili\TE: May 20, 1982 GEOI.OSIST: __ W'-'-=-. ~T~e"'p'-"lc"ow"'-----------'MAP NO. _ __;.O,.,R=88"---

AMSMAP: AdeL Jordan Valleyroro MAPS (7.5) (15) =-------------------

~IES: --------------------------------------------------------------

PHOI'OS: 

DISI'Ricr Nl\ME : __ _oOp~a=ll=._. te=o::_ ____ --'--'MINES VISITED:. _________________ _ 

l.OCATION:. __ ....c'.i SEC: ____ T40,41 N ® R 40,41 @ W COUN'IY: Malheur STATE:JJE_ 

ROCK UNITS: Tertiary rhyolitic and intermediate flows, tuffs and tuffaceous lake 

sedirrents . 

ALTERATION/MINERALIZATION: Massive opalization and arqillization of lake teds with 

accompanying cinnabar mineralization. 

HEAT FLOW ~A: Bcttom hole temperatures of l7.60°c at 105m. J4.30°C at 70 m and 

l2.10°C at 30m within a 6 mile radius of the Opalite Mine anomaly indicates that the 

REMARKS/FUR'IHER ASSESSMENT WORK: ananaly is isolated and that high heat flow is not 

associatedwithsilica mineralization throughout the district. No further action 

reca:nrrended. 

CW>lERSHIP @ (NF) (STATE) (FEE)''------------------------

RATING: l 0 3 4 5 6 7 

Poor 

8 9 10 

Good 
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ffiTE: June 6, 1982 GEOI.D3IST : __ w_._Te--"p'-l_ow _________ __.MAP NO. __ O_R_-"--9"--5 __ _ 

AMSMAP: ___ B_u_rn __ s ___________ TOPO MAPS (7.5) (gD:~F~o=l~l~~F~a=rm~---------------------------

SAMPLES: 

PHOI'OS: 

DISTRicr Nl'ME: Folly Farm MINES VISITED: _________________ _ 

IDCATION:_--'l;j SEC: ____ T 29 N ® R~3.w7'--__ _,@ W COUNTY: Malb8 ,,r STATE:_DR 

TYPE OF DEPOSIT/MODE OF OCCURRENCE: ________________________ _ 

RCXK UNITS: Basalts and andesites I< Ar dates range fran 1 3 1+1 y to l 6 m y 

ALTFRATION/MINERALIZATION: .-'N"'o"'n"'e~---------------------------------------------------

0 HEAT FLOW ~A: Bottom hole temperatures: Turnbull Well, Sec. 17 T29S R38E 11.72 Cat 

87 m; Windmill Sec. 33 T29S R37E, l2.64°C at 45 m; Folly Farm well Sec. 17 T29S R37E, 

REMARK.s/FURIHER ASSESSMENT WORK: 11. 93°C at 41 m. Very low bottom hole temperatures 

indicate a lack of near surface hydrothermal activity. No further assessment work 

recamended. 

~HIP~ (NF) (STATE)~'--------------------------
RATING: 1 0 3 4 5 6 7 

Poor 

8 9 10 

Good 
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DATE: May 19, 1982 GEOLCGIST: _ __!:'Wc,_._T;ce~1"'CM!!L _________ ...!MAP NO. OR 96 

AMS MAP: Jordan Valley TOro MAPS (7. 5) (15) '----------------

~IES: --------------------------------------

PHOIQS: ------------------------------------------------------------

DISIRicr NAME : _ __oB~as"'gu~e"--------------'MINES VISI'I'Ell : ______________________________ _ 

IOCA'I'ICN: NW \4 SEC: 6 T 36 N ® R'-'4'-'1'---® W COUNTY: Ma1heur STATE:_QR 

TYPE OF DEFOSIT/M:JDE OF OCCURRENCE:. ____________________________________ __ 

RCCK UNITS: Tertiary rhyolites and dacites 

AL~TIONfrrr~IZATICN: __________________________________________ _ 

HEAT FLeW DATA: Heat flows of L 9 and 2. 5 nEasured in two water wells 

REMARKS/FUR'IHER ASSESSMENT WORK:_....c:D=i=.ff=.us~e~n~a'-"t~ur~ec_o~f--'an~oma<!!!f"'1'-'y-""w"'o"'ul~d;,umak=,.,e,_,f.;.urtbi..J.h=er.__ ___ ___ 

investigation difficult. No action remmrrended • 

CMNER5HIP 9 (NF) (STATE) (FEE) :: _________________________________ _ 

RATING: 1 2 G) 4 5 6 7 

Poor. 

8 9 10 

Good 
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Ili\TE: June 3, 1982 GEOIJXIST : __ _o:Wc.:·--=.Te::::p<::l:::O::::W::_ ________ _<MAP NO ·---"0"-'Rc::-."-9::::6 __ _ 

AMS MAP: Jordan Valley TOro MAPS @ (15): Bowden Ranch, Jackie's Butte, Caviatta Ridge, 
Squaw Flat, Three Forks, Brewster Reservoir 

SAMPlES: 

moms: 

DISTRICI NAME: OWyhee Uplift MINES VISITED: _________________ _ 

IDCATICN:. ___ l,;. SEC:. ___ T32-39 N ® R42-48 @ W COUNTY: Malheur STATE: OR 

TYPE OF DEPOSIT/MODE OF OCCURRENCE:_~S~i~l~i~c~i~c~.~v~o~l~can~~i~c~p~l~a~t~e~a~u ______________________ __ 

ROCK UNITS: Flat lying to gently dipping rhyolites and dacites with K-Ar age dates 

of 13 m.y. to 16 m.y. 

ALTERATIOO/MINERALIZATICN: No alteration was observed 

HEAT FI..ai/ DATA: A gmqp of springs near Three Forks Sec 3 T35S R45E has terqperatnrp 

of 320C. Water has low mineral content and does not deposit sinter. r.ocabon at the 

REMARKS/FUR'IHER ASSESSMENT WORK: bottom of 500 m deep canyon would indicate that the warm 

springs are a product of groundwater circulation through a near normal geothermal 

gradient. Two water wells on the western edge of the Owyhee Uplift intersect warm 

aquifers: Overshoe Well 28.91°C at 197 m; Cherry Well 2l.l0°C at 45 m. 

~IP ~) (NF) (STATE) (FEE)'-----------------------

RATING: 1 2 3 G) 5 6 7 

Poor 

8 9 10 

O:x:Jd 
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DATE: June 5 1982 GEDLCGIST : __ _!Wc,.-"TS'eHp"'lo"'w"-----------'MAP NO. OR 97 

AMSMAP: -~A~d~e~l __________ TOPO MAPS (7.5) ~:.~H~~~r ____________________________ __ 

~LES: ----------------------------------------------------------------

PHaroS: -------------------------------------------------------------

DISI'RICT N.AME: _ _,_H!S!a"'rpe~re__ ________ ~MINES VISITED:. _________________________________ _ 

IOCATION:. __ __c~ SEC: ___ T21-23 N@ R42,43 @ W COUN'IY: Malheur STATE:__DR 

TYPE OF DEPOSIT/MODE OF OCCURRENCE: ___________ ~-----------------------------------

Ro:::K UNITS: Middle to Early Pliocene (4 to 9 m.y.) tuffs and welded ash flow 

tuffs capped by olivine basalt. 

ALTERATION/MINERALIZATION: IDealized or intense hydrothenml alteration was pot 

observed in the area. 

HEl\I' l"'..;V IJ.l'crA: A gradient hole with AT - ll0°C/km and bottom bole temperatnre of 

24.8°C at 140m was reported (38) in Sec. 11, T21S R42E. Conld not locate this hale 

REMARKS/FURTHER ASSESSMENT WORK: but nearby wells were cold: 15. 82°C at 52 m in Sec 19 

T20S R42E and ll.4°C at 4 m in Sec. 4 T20S R42E. Theml data and lack of bydrothennal 

alteration indicate no further assessment is justified. 

~~IP ~ (NF)(STATE) ~'-----------------------------------------------
RATING: 1 CD 3 4 5 6 7 

Poor 

8 9 10 

Good 
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DATE: June 9, 1982 GEOI.CGIST: _ _:W~. _:T;.:.e:Ep::l::o~w ___________ _IMAP NO. __ __:O_:R:_-_:9_:9 __ 

AMS MAP: Klamath Falls TOFQ MAPS @ ( 15) : _ __::C::::o~xc..:_F:o:la,::t::_ ____________ _ 

SAMPLES: B30675, B30676 

PHOTOS: 

DISTRICI NAME : __ Wh_i_t_e_K_i_n_:y ___ ____}MINES VISITED: Wlu. Lc l<i ny , Lucky Lass 

NE Center 25 
IDCATICN: ';> SEC: 30 

T 37 N R 18 E~ucky Lass 
T 37 N @ R'---'J-"9'--_;(6} W COUNTY : __ L_ak_e _____ STATE: OR 

TYPE OF DEFQSIT/MODE OF OCCURRENCE: __ H~g~S_-__:v_:o:_l_:can~l:_··c:__ ________________________ _ 

ROCK UNITS: Early and Middle Miocene rhyolitic and dacitic tuffs and flows overlayed 

by Pliocene basalts. 

ALTERATION/MINERALIZATION: Extensive silicification and argillization particularly in 

fault zones. System of parallel noml faults trends NW through the region. Basalts 

do not shew alteration. 

·----------------

HE.IIT FLOW DATA: No wells or mineral holes 

REMARKS/FURTHER ASSESSMENT WORK : _ __:P_::re:::_-.=-P.::l:::i::::o::::ce::'n.::e::....':a~gt::e=--C:o:=f-'=al=.t::::e=r"'a=ct=i::::o"'n'--'=an=d-l""a"'ck""--'o"'f'--'t"'h"'e"'nn"'al""'---

data indicate that no further assessment work should be undertaken. 

ONNffiSHIP (BIM) @ (STATE) (FEE) : Fremont National Forc"st 

RATING: 1 0 3 4 5 6 7 8 9 10 

Poor C.,ood 



0' Brien Resources: Mine Evaluation Report 110 

DATE: Jnne 6 7, 1982 GEDI..CX:HST: _ _,G"-'·'--"Mos;a.,u"'-"ra'-"thLL _________ _!MAP NO.__Jl.LITL=Jlc.,7c__ __ _ 

N'SMAP: _,r:e~lt"'a"-------TOro MAPS @ (15): Fish Springs. Sand Pass & SWasey Peak series 

~IES: ----------------------------------------------------------------
PHOI'OS: Landsat fcc 041 033, 042 033 

DISTRICT NAME: House Range MINES VISITED: ________________________ _ 

IOCATION:. __ _c\ii SEC: ___ T 11-21 N @ R 13-14 __ E ® COUNTY: Millard & Juab STATE: UT 

TYPE OF DEIUSIT/MJDE OF OCCURRENCE: Recent faulting, gravity lew, area of high heat 

flew. 

RCCK UNITS: Paleozoic sedirrentary and rretasedirrentary rocks. Tertiary quartz, rich 

rhyolite of Crystal Peak (T23S Rl6W) appears nnaltered and no_ot."h"'r alteration 1o1as Q~d. 

ALTERATION/MINERALIZATION: There are several areas of extensive calcite veining in 

cambrian lirrestones, dolomite and siltstone along the eastern portion of the House 

Range. 

HEAT FIJJW DATA: No MX drillholes were l=ated in the area. BHI' 9 . 8°C @ 5. 3 m 

(T23S Rl4W); Stove SPring (ll°C) SE 33 Tl7S Rl3W, Antelope Spring (30 Tl7S Rl2W) 15°C (solar?) 

REMARKS/FURTHER ASSESSMENT WCRK: There is an active nndergronnd gold mine beinQ = by 

Notch Peak Minerals Corp. on Sawtooth Mt. Tl9S Rl4W. T'here has been extensive ewloratory 

drilling, with no abnormally warm drillholes reported. Mine follows quartz veins in 

quartzite and dolomitic limestone. No further work is recommended. 

ONNER5HIP @ {NF) (STATE) c@ :: ________________________________________ _ 

RATING: 1 G) 3 4 5 6 7 

Poor 

8 9 10 

O:x:x:l 



0' Brien Resources: Mine Evaluation Report 111 

mTE: Jillle 7 8 1982 GEOLCGisr: _ _C2G_,_.-'M~a;:;;u"'r'-"a~th""-----------...!MAP NO. _ _.~,ur=_,__l8~, J'-'9,___ 

N'SMAP: _...JIE~l'-"tooa _____ TOro MAPS (7. 5) (15) : _________________ _ 

SAMPlES: 

PHOI'OS: Landsat fcc 041-033, 041-032 

DISrRICI' Nl\ME:Llllle lJnnti/'Key Mls. MlN!cS VlSl'l'lll: ------------------

LOCATION: __ J,. SEC:. ___ T ll-l6N@ R 9 12 COUNTY:~~~----~STATE:_DT 

TYPE OF DEroSIT/MCDE OF OCCURRENCE: gravity low, above average beat fl arJ Recent fa11 1 t j ng, 

Late-Tertiary silicic volcanism, photolinear intersections. 

ROCK UNITS: Drum Mts. Cambrian & Pre Cambrian carbonates extensively faoltec3 Little 

Drum & Keg Mts. Oligocene and Miocene rhyolites. dacites and andesj te 

ALTERATION/MINERALIZATION: Areas of hydrothermally altered rhyolite include limonite 

staining and minor silicification (areas are leased and staked). 

HEAT FJ:J::M DATA: Black Point AT (attached) HFU- 12 4 , welded AT. limestooe AT (attached). 

several normal temperature wells and springs in the area were measured. Limestone cuttj ngs 

being drilled in SE SE 28 TllS RlOW. 

REMARKs/FUR'IHER ASSESSMENT WORK: Areas which display the most geothermal pqtential have 

teen leased. Lew rating is due to extensive r:ecent drilling activities for geothermal and 

disseminated gold in the Whirlwind Valley Drum Mts. area which greatly reduce the dlance 

of locating an "undiscovered" thermal ancxnaly. The most promising areas have been leased. 

OtJNERsHIP §l (NF) (STATE) (FEE) :: ________ __ 

RATING: l ® 3 4 5 6 7 8 9 

Poor 

10 

Good 
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mTE: June 9 1982 GEOI..03IST: _ _;,G,_.!o:!MaS1!ur~a;;;_t"'h.!_ _________ __>MAP NO. ur 20 

WS MAP: --=To~oe"'l"'e"-----TOFQ MAPS @ ( 15) : _ _.Ts;;:et""z"-"lbSa""f""f~P£e,.,ak""------------
SAMPLES: 

PHOI'OS: Landsat fcc 042-032 

msrnrcr NAME: 'l'etzlaf£ Peilk MINES VISl'lW: ------------------------

LOCATION: __ l,j SEC: ___ T 11-l]N @ R 9-10 COUNTY:_~J~u~ab~---~STATE: UT 

TYPE OF DEPOSIT/MJDE OF oo:::uRRENCE: Miocene andesite, fa1llting, warm wells east of range. 

ROCK UNITS: Upper Paleozoic carbcnate and clastic rocks, Miocene andesite, Quaternary rhyo-

lite. 

ALTERATION/MINERALIZATION: Extensive calcite veining (up to lO em wide) throughout the 

Paleozoic section. No alteration was associated with Cenezoic rocks. 

HEAI FUM WITA:: __________________________________________ __ 

REMARKS/FUR'IBER ASSESSMENT WORK: No fllrther work recomrended. 

~IP ~ (NF) (STATE) (FEE)'----------------------

RATING: CD 2 3 4 5 6 7 

Poor 

8 9 10 

Good 


