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Figure 1. Index map showing the location of the Vista GoldðLong Valley (Blue Chert) prospect. 

The Blue Chert Mine: an epithermal gold 
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Introduction 

The Vista GoldðLong Valley Property, also known 

as the Blue Chert Mine, lies within the Inyo National 

Forest, 8 miles to the east-northeast of Mammoth 

Lakes, CA (Fig. 1). The prospect is situated near the 

center of the Long Valley caldera, 3 miles north of 

U.S. 395. Access is via well maintained Forest Service 

roads. 

Standard Industrial Minerals, owner of the nearby 

Huntley kaolinite mine, was the first to report gold 

on the property in the early 1980s. Standard optioned 

the property to Freeport Minerals in 1983. Freeport 

undertook a drilling program outlining three zones of 

mineralization. Royal Gold leased the property from 

Standard in 1988 and continued the ongoing drilling 

program. By 1997, over 600 reverse circulation drill 

holes had been completed. After an aborted joint ven-

ture with AMAX the option reverted to Standard In-

dustrial Minerals in August, 2000. In 2003, Vista Gold 

purchased the claims from Standard. Total measured 

and inferred gold reserve is 68M tons @ 0.0 18 oz/ton 

White circle shows the approximate location of the Blue Chert Mine. 

(Source: Technical Report, Long Valley Project, Mono 

County, California USA, Vista Gold Corp., 2008). As 

of the summer of 2008 Vista Gold had undertaken no 

further exploration, nor had they green-lighted 

development. 

The author wishes to acknowledge Neil Prenn  

and Thomas Dyer of Mine Development Associates 

(MDA), the source of much of the technical informa-

tion on the property. Their excellent technical report 

is available on line at http://www.vistagold.com/ 

technical_reports/Long Valley Preliminary Assessment, 

January 9, 2008.pdf. I would also like to thank Dr. 

Steve Lipshie, L.A. County Department of Public 

Works and Bob Reynolds, LSA Associates for their 

editorial comments and suggestions. 

Geologic setting 

The oldest volcanic rocks associated with the Long 

Valley caldera are the Glass Mountain rhyolite flows. 

They were extruded along a ring fracture system 

bordering the northeast margin of the caldera from 

2.1 Ma to 1.3 Ma. Draining of the 

underlying magma chamber 

resulted in the initiation of sub-

sidence at 1 Ma and culminated 

with eruption of the Bishop Tuff, 

at 760,000 B.P. (Van den Bogaard 

and Schirnick, 1995). Further 

catastrophic collapse ensued, 

creating an elliptical depression 

measuring 10 miles north-south 

by 18 miles east- west. Caldera 

subsidence totaled 2 miles of 

which 3500 feet is reflected in the 

present topographic relief, the 

remainder buried by post-caldera 

basin fill. 

Following caldera subsidence, 

the central part of the basin 

underwent resurgent doming. 

Rhyolite and rhyodacite were 
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Figure 3. Fumarolic mound marking the blue chert outcrop. View looking southwest. 

 
Figure 2. Geologic map of the Blue Chert property. Dashed line shows the approximate outline of the claim block. Geologic map adapted 

from Bailey, 1989. 

emplaced from 12 vents during an interval of ap-

proximately 100,000 years, beginning 680,000 years 

ago. Evidence suggests that rhyolite doming had ceased 

by about 510 ka. The next phase of volcanism involved 

the emplacement of moat rhyolites in the ring fracture 

system around the periphery of the caldera in three 

separate events at approximately; 500,000, 300,000 and 

100,000 years B.P. A later stage of volcanism 

produced rhyodacites from at least ten vents in the 

western part of the caldera. The main mass of 

hornblende-biotite rhyo- 

dacite is Mammoth Mountain. The 

Mammoth flows range in age from 

180,000 to 50,000 years. Overlapping 

the rhyodacite flows are basalt and 

andesite extruded along the west rim of 

the caldera. The ages for these rocks 

ranges from 220,000 to 60,000 years B.P. 

The most recent eruptive activity has 

been Holocene rhyolite volcanism that 

formed the Inyo Craters and domes in 

the northwest quadrant of the Long 

Valley. These volcanic features appear 

to be aligned along  

a north-trending fissure extending from the Long 

Valley caldera to the Mono Craters. Activity within 

this zone has occurred sporadically for at least the last 

40,000 years; the last eruption about 200 years ago. 

The Blue Chert property, near the center of the cal-

dera, is underlain by post-Bishop Tuff volcanics and 

sediments related to caldera formation and subse-

quent resurgence (Fig. 2). The oldest volcanics (Qet) 

underlie much of the western half of the property. 

They are composed of light gray to white, massive, 
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Figure 4. Kaolinite boulder veined by quartz, Huntley Kaolinite 

Mine. 

rhyolitic tuff containing xenoliths of Bishop Tuff and 

granitic and metamorphic basement. Age is uncer-

tain, but the unit must post-date Bishop Tuff emplace-

ment. Depositional environment varies from subaer-

ial along the flanks of resurgent domes to subaqueous 

throughout much of the caldera. Drilling suggests a 

maximum thickness of 1800 feet (Bailey, 1989). The 

southeast corner of the property is underlain by the 

Rhyolite of Hot Creek (Qmrh). It is a massive, pink, 

rhyolite containing only sparse phenocrysts. Locally, 

it has been bleached and hydrothermally altered, as 

along Hot Creek, and cut by siliceous hydrothermal 

vents. Mankinen, et. al (1986) have published K-Ar 

ages of 330-290 ka. 

Much of the eastern half of the property is under-

lain by lacustrine detrital rocks that vary in composi-

tion from siltstone to poorly sorted sandstone and 

conglomerate (Qsc). Rock fragments are composed 

mainly of rhyolite and rhyodacite from the surround-

ing volcanic domes. This unit is thought to post- 

date resurgence, suggesting an age of 500 to 100 ka. 

Holocene alluvium, colluvium and lacustrine silts and 

clays occur locally along the eastern and southwestern 

margins of the property. 

Perhaps the most interesting rocks are several 

siliceous sinter domes near the center of the property. 

These units mark the locus of fossil fumarolic activity 

that was most likely responsible for the gold deposi-

tion. They appear as a series of low hills or mounds 

(Fig. 3) that stand in relief due to their high silica 

content and resistance to erosion. Silica sinter is po-

rous, fine-grained to cryptocrystalline rock composed 

mainly of opal, jasper, chert and chalcedony. 

The north-south trending Hilton Creek Fault Zone 

(HCF) defines the eastern margin of the resurgent 

dome within the central part of the Long Valley Cal- 

Figure 5. Closeup of the blue chert outcrop. Chert (gray) crosscut by 

secondary veins of quartz. 

dera, continuing southward beyond the caldera rim. 

Clark and Gillespie (1993) state that movement along 

the HCF fault averages 1-2 mm/yr and that it can be 

characterized as a range-front normal fault, east side 

down. Historic earthquakes along the fault are nu-

merous, the most recent a M=5.5 in July, 1998. Splays 

of the fault crosscut the property; two in particular 

appear to control the location of silica sinter mounds 

and have acted as conduits for the gold-bearing fluids. 

Ore deposit 

Five zones of low grade gold mineralization have been 

delineated on the Long Valley Property, termed the 

North, Central, South, Southeast and Hilton Creek. 

The latter three are part of a contiguous arcuate block 

with a strike length exceeding two miles. The ore 

bodies are flat-lying to gently (10-15°) east dipping 

with an average width of 1000 feet and thickness of 

125 feet in the Hilton Creek zone and 75 feet in the 

Southeast zone (MDA, 2008). Mineralization in the 

South and Southeast zones is exposed at the surface, 

while the Hilton Creek zone lies beneath 20 to 50 ft of 

alluvium and colluvium. 

The ore bodies have been oxidized to an approxi-

mate depth of 200 feet, roughly coincident with the 

current water table. Ore grades do not appear to 

be affected by the red/ox boundary. Mineralization 

is continuous throughout the ore zones; however, 

numerous high grade pockets (0.050 oz Au/t) exist, 

particularly along the Hilton Creek zone. The high 

grade zones are coincident with fault intersections or 

increased fracture density. Host rock lithology does 

not appear to be a major controlling factor in the 

distribution or grade of gold mineralization. 

Mineralized zones correlate with areas of advanced 

argillic alteration and/or silicification. The predomi- 
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Figure 6. Idealized model for the Blue Chert Mine. Based upon the model for Round 

 

Table 1. Some Characteristics of Epithermal Deposits in Volcanic Rocks 

nant clay mineral is kaolinite with lesser alunite (Fig. 

4), while the silicification consists of chalcedony, 

chert, quartz, or opal (Fig. 5). Multiple periods of 

brecciation and silification have occurred, as evi-

denced by cross-cutting veinlets and silicified breccia 

fragments. 

As stated previously, ore grade mineralization 

appears to be geometrically and spatially related to 

faulting. Splays of the north-south trending Hilton 

Creek fault zone can be projected to trend through 

the central part of the Hilton Creek and Southeast 

zones. These faults acted as conduits for the ascending 

hydrothermal fluids, which then flowed laterally into 

the more porous and permeable horizons. 

The predominant gangue sulfide in unoxidized ore 

is pyrite, with lesser arsenopyrite. Sulfides occur as 

disseminated grains and clusters. They are commonly 

fine-grained (5 to 70 microns) and locked in a matrix 

of silicate minerals including quartz, feldspar and ka-

olinitic clay (MDA, 2008). Pyrite is poorly crystalline 

and generally framboidal, with lesser well crystallized, 

euhedral grains. Gold occurs as disseminated 1-6 mi-

cron grains, but more commonly is locked within the 

framboidal pyrite. Visible gold has not been observed. 

A significant portion of the gold resource is present in 

material which has been at least partly oxidized. The 

pyrite is altered to iron oxides (goethite) releasing the 

gold as submicroscopic grains. 

Mountain, NV of Tingley and Berger (1983). 

Discussion 

The association of gold with fossil hot 

springs systems has been recognized 

for over half a century. In the 1980ôs 

the U.S. Geological Survey focused 

their resources on epithermal gold 

deposits to better characterize and 

model the mineralization. Table 1, 

modified from Hayba et al. (1985), 

subdivided epithermal deposits into two groups; low 

(quartz-adularia) sulfidation and high (acid-sulfate) 

sulfidation. This grouping was based largely on 

geochemical constraints. Complexes increase the 

solubility of gold dramatically; cyanide is the best 

known example. Of course, natural cyanide solutions are 

unknown. However, bisulfide (HS
-
) 

can also increase the solubility of gold significantly 

under reducing conditions and chloride-rich brines can 

have a similar effect in neutral or near neutral pH 

solutions. The importance of these two complexes results 

in the two-fold breakdown of epithermal gold deposits. 

High sulfidation or acid-sulfate gold deposits are those 

in which gold has been carried as a bisulfide complex, 

while low sulfidation or quartz-adularia deposits are 

those dominated by chloride complexes. 

MDA (2008) states that ñthe type of gold and silver 

mineralization present at the Long Valley property 

appears to fall under the general classification of an 

epithermal, low sulfidation type of depositò. This is 

consistent with a structural setting within the Long 

Valley caldera, an association with geothermal (mete-

oric) water, the low sulfide content and the moderate 

size of the deposit (~70 MT). However, the alteration 

sequences (advanced argillic and alunite) are indicative 

of acid-sulfate mineralization. Unfortunately, definitive 

fluid inclusion data is unavailable. Brines from the Casa 

Diablo geothermal plant can be quite corrosive 

suggesting locally acidic pHs for the 

present geothermal system. 

The proposed model for the Blue 

Chert property envisions a fossil geo-

thermal system analogous to the present 

day system within the Long Valley 

caldera (Fig. 6). The silica sinter depos-

its represent the remains of fumaroles 

or geysers that fed the circulating me-

teoric waters to the surface. The Hilton 

Creek fault provided the main structural 

control for the vents. Gold was 

complexed as a bisulfide (Au(HS)
2-
). 
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As the hydrothermal solutions rose along fumarolic 

vents they were oxidized and the bisulfide complex 

broke down becoming sulfate (SO4
2-
). The gold could 

no longer remain in solution once the complex broke 

down and it was deposited. The dissolved silica was 

also deposited as its solubility dropped exponentially 

in the now much cooler solution. The sulfate com-

bined with free hydrogen generating H2SO4 (sulfuric 

acid), a powerful acid. The acidic water flowed laterally, 

and percolated downward into the subsurface. The acid 

leached the rock leaving only the most insoluble of 

compounds, kaolinite and alunite (as at the Huntley 

kaolinite mine). As the water circulated downward it 

was reheated and reduced. This recharged the aquifer 

system. The now mineralized and reduced water was 

recycled convectively upward through the breccia pipe 

conduit (fumarole). The characteristic elements of this 

model are a fossil hot springs system; i.e., chert/silica 

sinter, brecciation, argillic alteration (kaolinite), and 

alunite. The Blue Chert property was truly a potential 

ñgold mineò waiting to be discovered by anyone 

utilizing this model. 
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