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Abstract 
 

This field trip explores the geology and mining history of the Bodie Hill with a focus on 
the Bodie and Aurora mining districts. The field trip starts and ends in Bridgeport, 
California. Our first stop is at Travertine Hot Springs, which provides an analogy for the 
style of mineralization observed in the Bodie and Aurora districts. We then proceed 
south on Highway 395 to the Bodie exit at Highway 270. At this location on Highway 
395 is the placer camp of Dogtown with outcrops of till from the Sherwin glaciation. A 
side trip up Cinnabar Canyon exposes rocks with veinlets of cinnabar and silicic 
alteration. From here, we travel through several different components of different 
stratovolcanoes and arrive at the preserved ghost town of Bodie. Bodie Bluff and 
Standard Hill contain most of the mine workings for the Bodie district. At Bodie we 
discuss different interpretations of volcanic history and stratigraphy and learn about the 
U.S. Bureau of Land Management’s 1993-1997 economic appraisal of the 
mineralization there: 69.8 million tons of ore averaging 0.04 oz/ton Au. Leaving Bodie, 
we pass through a placer field where William Bodie made his discovery of the mine and 
the district that bears his name. Then we move through the Bodie volcanics to those 
volcanic rocks associated with Aurora. Our next stop is the site of the stage stop at Del 
Monte. At Aurora, we view the active open pit mining operation there and compare this 
district with Bodie and others in the Bodie Hills. Both Bodie and Aurora were classified 
as principal gold deposits of the United States (Koschmann and Bergendahl, 1968).  
 

Overview 
 

This field trip explores the Bodie Hills and surrounding areas. We start at the County 
Court house in Bridgeport in the Bridgeport Valley. Our first stop is Travertine Hot 
Springs and the abandoned quarry. The hot springs and travertine deposits at this site 
formed at a fault junction in dacite of the Willow Springs Formation (Twd). From there 
we travel downstream and south along the East Walker River and then Virginia Creek to 
the placer mining camp of Dogtown. This placer area is flanked to the east by Till of the 
Tenaya glaciation (Qt). After Dogtown we follow Clearwater Creek east to Cinnabar 



Canyon. There we circle around a rhyolite plug (Mount Biedeman Formation, Tbr) and 
take a side trip to see the fault-influenced mercury mineralization and alteration hosted 
by the Willow Springs Formation (Twd, Twt, mines and prospects are listed in Table 1). 
Returning to Clearwater Creek we follow it eastward, upstream and along en-echelon 
fault zones toward Bodie. Between Mormon Ranch and Murphy Springs we pass 
through volcanic assemblages of the Mount Biedeman formation(Tbb basalt, Tbd 
dacite, Tbt pyroclastic, Tba andesite). After Murphy Springs, continuing eastward, we 
pass through units of the Silver Hill Volcanics (Tsd dacite, Tisd intusive dacite) and 
Potato Peak Formations (Tpp). At Bodie we explore the State Park preserved ghost 
town and look at the mineralization, including hot springs sinter on Bodie Bluff  (Intrusive 
phase of Silver Hill Volcanics, Tisd) and Standard Hill (Dacite of Silver Hill, Tsd). Here 
we discuss the Bodie Bowl Mining Claim Validity Examination of 1996 and the 
possibility of a molybdenum porphyry deposit under the Bodie epithermal gold 
mineralization. On the east side of Bodie, along the floodplain of Bodie Creek is an area 
of placer deposits and mill tailings. North of this area are hills of Tracydacite of Potato 
Peak (Tpp) which are surrounded by Eureka Valley Tuff (Tev) and Trachyandesite of 
Del Monte (Tdm). Continuing eastward on Bodie Creek we see outcrops of the 
Tracyandesite of West Brawley Peak (Twba) south of the Section 38 Fault. Bodie Creek 
follows the Section 38 Fault through landslide deposits (Qls) composed of Rocks of Big 
Alkali Center (Tba) and Trachyandesite of West Brawley Peak (Twba). We see these 
rocks until we arrive at the California-Nevada State Line. Between the State Line and 
the townsite of Del Monte, we go upstream on Del Monte Creek which exposes 
outcrops of Trachyandesite of West Brawley Peak (Twba), Trachyandesite of Del Monte 
(Tdm) and Rhyolite of Del Monte Canyon (Trdc) . At the Del Monte townsite there is a 
confluence with Aurora Creek. We follow Aurora Creek eastward through Tracyandesite 
of Del Monte (Td) and Rhyolite of Aurora Creek (Tra) to the northern end of the Section 
24 Fault. Continuing eastward from the Section 24 Fault we pass through 
Trachyandesite of Aurora (Taa). Most of the mines of the Aurora district are hosted by 



this unit. To the east of the Aurora Townsite is a plug of Rhyolite of Martinez Hill (Tmr).  
 

Previous Work at Bodie Hills and surrounding areas 
 

Geologic Mapping of the Bodie Hills 
 
See Figures 1, and 2. A geologic index map is provided in Figure 3. 
 
Brady (1862) (Aurora and Esmeralda) 
Carlson and others (1978): Walker Lake Quadrangle (1:250,000) 
Chesterman (1968): Bodie Hills (15 min) 
Chesterman and Gray (1975): Bodie Quadrangle (1:48,000) 
Chesterman (1975b): Matterhorn Peak Quadrangle (15 min) 
Chesterman and others (1986, Bodie Mining District (1:31,680) 
Crowder and others (1972)15 min) 
Dohrenwend (1981): Trench Canyon Quad (15 min) 
Dohrenwend (1982a): Walker Lake Quadrangle (1:250,000) 
Dohrenwend (1982b: Aurora Quadrangle (15 min) 
Herrera and others, 1993 
Hill (1915): Aurora and other mines (1:96,000) 
Huber and others (1989): Geologic map of Yosemite National Park and Vicinity 
(1:125,000) 
John and others (2015): Geologic map of the Bodie Hills (1:50,000) 
Kistler (1966a): Geologic map of the Mono Craters Quadrangle (15 min) 
Koenig (1963): Walker Lake Sheet, Geologic map of California (1:250,000) 
Sampson and Tucker, 1940b 
Stewart and others (1982): Walker Lake Quadrangle (1:250,000) 
Stewart (1984): Teels Marsh Quadrangle (7.5 min) 
Stewart and others (1981): Powell Mountain Quadrangle (15 min) 
Vikre and others (2015) (1:24,000). 
 

Geophysical studies, Bodie Hills 
 
Kleinhampl and others (1975): Aeromagnetic and limited gravity (125,000) 
Sampson (2006): Magnetotelluric model of deep resistivity structures (96,000) 
USGS (1967): Aurora, Powell Mountain and Huntoon Valley Quadrangles Aeromagnetic 
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Geologic Quadrangle Map GQ-1013, scale 1:62,500. 
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(15 min). 
 

Seismic studies, Bodie Hills 
 
California Division of Mines and Geology (1985a and 1985b). 
 

Geologic and Geochemical studies, Bodie Hills 
 
Bodie Consolidated Mining Company Collection (2003) 
Brady’s map of Aurora and Esmeralda (1862) 
Chesterman, C.W. (1968) 
Chesterman and Gray (1975) 
Chesterman and others (1986) 
Gumble and others, 1991 
Herrera and others (1993 
Herrera (1988) 
Herrera and others, 1993 
Hollister and Silberman (1995a) 
Hollister and Silberman (1995b) 
Jenkins (1951) 
John and others (2012 
John and others (2015 
Kleinhampl and Silberman (1969 
Kleinhampl and others (1975) 
Kistler (1966b) 
Lange and others (1993) 
Lawrence (1987) 
McLaughlin (1907) 
O’Neil and others (1973) 
Piatt (2003) 
Rockwell (2010) 
Sampson (2006) 
Sampson and Tucker, 1940b. 
Shaddrick (1989) 
Silberman (1982) 
Silberman and Berger (1985) 
Silberman and others (1995) 
Silberman and Chesterman (1988) 
Silberman and others (1995) 
Silberman and Chesterman (1991)Smailbegovic (2002) 
Turner (1908) 
Vikre and other (2015) 
Wedertz (1969) 
Wisser (1960) 
Wilkerson and Vredenburgh (1997 
 



Guidebooks for Bodie and the Bodie Hills 
 
Silberman and Chesterman (1991) 
Wilkerson and others (2019) 
 

REGIONAL GEOLOGY 
 
The following summary of regional geology for the Bodie Hills was made by Silberman 
and Chesterman (1991, p. 601): 
 
Mesozoic and Paleozoic sedimentary rocks form the basement of the Bodie Hills and 
surrounding region. These rocks are intruded and metamorphosed by granitic rocks of 
Cretaceous and Jurassic age, related to the Sierra Nevada batholith (Chesterman, 
1968; Chesterman and Gray, 1975). Massive sulfide deposits and prospects, and gold-
bearing quartz vein deposits are found in these rocks in areas peripheral to the Bodie 
Hills (Kleinhampl and others, 1975). The Bodie Hills (Fig. 2) are largely composed of 
volcanic rocks erupted in Miocene time from numerous stratavolcanoes. The volcanic 
rocks range in composition from rhyolite to basalt, and include flows, tuft breccias, tufts, 
and intrusive plugs and domes. Dacite is the most common composition, and d tuft 
breccia the most common textural variety (Silberman and Chesterman, 1991, p. 601). 
 
Chesterman (1968) and Chesterman and Gray (1975) defined five formations of 
Tertiary-age volcanic rocks in the Bodie Hills, based on proximity to eruptive centers 
that are characterized by complex structure and presence of intrusive plugs. Several of 
the formations overlap each other in age, because many eruptive centers were active at 
the same time. Hydrothermal alteration and mineral prospects are common, but the only 
major deposits located to date are at Bodie and Aurora. Borealis has also had 
significant production (Table 1). Although volcanic activity in the Bodie Hills spanned the 
time interval from 13.3 to 5. 7 Ma most of the eruptive material was emplaced between 
about 9.5 and 7.8 Ma (Silberman and others, 1972) (Silberman and Chesterman, 1991, 
p. 601). 
 
The youngest volcanic activity in the Bodie Hills appears to be approximately 6 million 
years old (Silberman and Chesterman, 1972); thermal springs are still active in the area. 
Temperatures of these springs range from 17° to 68°C. The springs are localized along 
faults at the range front west of Bodie and faults radial to a small caldera in the central-
western Bodie Hills. Several prospects and altered areas occur along these faults 



(Silberman and Chesterman, 1991, p. 601). 
 

 
Figure 1. From Silverman and Chesterman, 1991, p. 602. 



REGIONAL ALTERATION 
 
The Bodie Hills have four mining districts: Bodie, Aurora, Borealis and Masonic (See 
Figure 2). These are associated with Miocene stratavolcanos, hydrothermal alteration, 
sheer faulting and deflection related to the Walker Lane lineament. In addition to the 
mining districts there are eight areas of hydrothermal alteration in the Bodie Hills (Vikre 
and others, 2015, p. 1; Stewart, 1988). 
 
Red Wash-East Walker River 
Aurora Canyon (California) 
Cinnabar Canyon – US 395 
Potato Peak 
Spring Peak Cinter 
East Brawley Peak 
Sawtooth Ride 
Paramount-Bald Peak 
 
The following is the abstract in Vickre and others (2015): 
 
The middle to late Miocene Bodie Hills volcanic field, Mono County, California, and 
Mineral and Lyon Counties, Nevada, contains three precious metal mining districts, with 
combined production of ~3.4 million ounces (Moz) gold (Au) and ~28 Moz silver (Ag), 
and nine variably sized alteration zones. Minor amounts of mercury (Hg) have been 
produced from three alteration zones; a significant sulfur resource has been identified in 
one alteration zone. The ~40 by ~30 kilometer (km) volcanic field is made up of 
coalescing, 15–6 Ma, subduction-related, trachyandesite stratovolcanoes, trachydacite 
and rhyolite lava domes, and related volcaniclastic deposits that cover an irregular 
erosional surface of Paleozoic and Mesozoic metavolcanic and metasedimentary rocks 
and Mesozoic granitic rocks of the Sierra Nevada batholith. Hydrothermal systems that 
formed precious metal deposits and most alteration zones were intermittently active 
during and soon after the development of trachyandesite stratovolcanoes and rhyolite 
flow-domes at 13.4–11 Ma, and following eruption of trachyandesite to rhyolite flows, 
domes, and associated volcaniclastic deposits at ~9–8 Ma (Vickre and others, 2015, p. 
1). 
 
In the Masonic Mining District, Au (0.056 Moz), Ag (0.04 Moz), and small amounts of 
copper (Cu) were produced from 0.075 million metric tons (Mt) of ore mostly during the 
period 1906–20. Deposits formed at ~13.4–13.3 Ma and 13.0 Ma, and comprise two 
styles of mineralization: (1) high-angle, fault breccia deposits in Mesozoic granitic rocks 
and 15–14 Ma trachyandesite flows; and (2) stratiform volcaniclastic and chemical 
sedimentary deposits in 15–14 Ma trachyandesite. Both types of deposits consist of 
quartz, enargite (and lesser luzonite), pyrite, small inclusions (tens of micrometers in 
size) and intergrowths of numerous Cu-As-Sb-Fe-Bi-Au-Ag-S-Se-Te minerals including 
Au-rich electrum, alunite, kaolinite and dickite, pyrophyllite, and sericite. Fault breccia 
deposits are enclosed by meters-wide selvages comprised of quartz, alunite, pyrite, 



kaolinite and dickite, pyrophyllite, sericite, and montmorillonite (Vickre and others, 2015, 
p. 1). 
 
In the Aurora Mining District, an estimated 1.91 Moz of Au and 21 Moz of Ag were 
recovered from ~3.9 Mt of vein ore, mostly during several periods of mining: 1860–64, 
1906–18, and 1988–98. The ~10.5 Ma vein system, in 13.1–12.6 Ma trachyandesite of 
Aurora, is comprised of numerous north- to northeast-striking en echelon segments, 
which have a cumulative strike length of ~7.5 km. Veins are composed of fine-grained, 
layered to granular quartz, sulfide minerals, electrum, sericite, potassium feldspar (K-
feldspar), and paragenetically late calcite. Quartz layers locally include finely dispersed 
pyrite, electrum, acanthite, naumannite, sphalerite, galena, polybasite, tetrahedrite, an 
Ag-Au-S mineral (~Ag4AuS3), and clumps of these minerals (millimeters to centimeters 
in size). Trachyandesite wall rocks proximal to veins, vein zone septa, and internal 
breccia fragments have been altered to sericite, K-feldspar, and pyrite. Distal, 
pervasively altered trachyandesite contains variable proportions of chlorite, albite, 
calcite, and montmorillonite, and lesser fine-grained quartz, sericite, pyrite (and iron 
oxides after pyrite), and epidote (Vickre and others, 2015, p. 1). 
 
In the Bodie Mining District, 1.46 Moz of Au and 7.3 Moz of Ag were produced from ~1.5 
Mt of vein ore, mostly during the period 1877–1913. Deposits comprise at least three 
types of N ± 30°-striking veins that formed from ~8.9 to 8.1 Ma in ~9 Ma dacite of Silver 
Hill domes and flows. Incline series veins, the most productive vein type, consist of 
numerous layers (millimeters thick) of quartz ± adularia with electrum and Ag-S-Se 
minerals dispersed on some layers. Burgess series veins are composed of relatively 
coarse-grained and less distinctly layered quartz ± adularia, and contain as much as 5 
volume percent electrum, Ag-S-Se minerals, pyrite, sphalerite, and galena. These vein 
types are enclosed by <1-meter-wide selvages of dacite altered to variable amounts of 
K-feldspar, quartz, sericite, and pyrite. Silver Hill series veins consist mostly of fault 
breccia cemented by quartz, adularia, sericite, calcite, and as much as 10 volume 
percent metallic minerals, predominantly sphalerite, galena, tetrahedrite, and 
chalcopyrite, and lesser pyrite, acanthite, electrum, bornite, hessite, and sylvanite. They 
are enclosedby selvages of dacite (meters wide) altered to quartz, pyrite, and sericite. 
Heterolithic volcaniclastic deposits fill a graben on Bodie Bluff, contain clasts of sinter at 
the highest exposed elevation (Bodie Bluff), and record the youngest volcanic and 
hydrothermal events in the district (Vickre and others, 2015, p. 1-2). 
 
The areally extensive (>30 square kilometers [km2]) 13.3 Ma Red Wash-East Walker 
River alteration zone, which formed simultaneously with the oldest Au-Ag-Cu deposits in 
the Masonic Mining District, and the large (~30 km2) ~8.8–8.2 Ma Cinnabar Canyon-US 
395 alteration zone, which contains a significant S° (native sulfur) resource (16.1 Mt @ 
17.9 percent S) and a small Hg deposit, formed in sequences of permeable 
volcaniclastic rocks and subordinate 15–8.9 Ma trachyandesite flows. The zones consist 
of resistant quartz ± alunite ± pyrite-dominant hydrothermal mineral assemblages 
enclosed by strata variably altered to kaolinite, pyrite, sericite, pyrophyllite, and 
montmorillonite. The large (~30 km2) Paramount-Bald Peak alteration zone mostly 
formed in a permeable sequence of rhyolite tuff, volcaniclastic strata, and lesser rhyolite 



(sedimentary rocks and tuff of Paramount) that accumulated in a northeast-trending 
basin at ~10.3–9.3 Ma. These strata have been variably leached and altered to silica 
minerals, montmorillonite, and lesser kaolinite, dickite, and pyrite, and include groups of 
intact and dismembered sinter terraces, one of which is associated with the 
intermittently mined (1878–1968) Hg vein deposit at the Paramount Mine. Smaller 
alteration zones, including the ~12 Ma East Brawley Peak (~7.7 km2), 11.1 Ma 
Sawtooth Ridge (~2 km2), 10.9 Ma Aurora Canyon (~8.1 km2), and 10.8 Ma Potato 
Peak (~1.3 km2), formed in ~15–11.2 Ma trachyandesite, rhyolite, and volcaniclastic 
strata. Hydrothermal mineral assemblages in these zones are similar to those of the 
Red Wash-East Walker River and Cinnabar Canyon-US 395 alteration zones. Small 
quantities of Hg (tens of flasks) were produced from the Cinnabar Canyon-US 395, 
Paramount-Bald Peak, and Potato Peak alteration zones, but no production is recorded 
from the other zones. The undated (~14–10 Ma) Four Corners alteration zone (< 0.02 
km2) consists of brecciated trachyandesite of Masonic that has been cemented by 
quartz and pyrite (and iron oxides after pyrite) and contains local clastic and chemical 
sedimentary deposits. The partially dismembered and undated sinter terrace at Spring 
Peak (0.02 km2) lies on Cretaceous granitic and metamorphic rocks, and on altered 
volcaniclastic deposits. Slope detritus of these strata, adjacent to the terrace, include 
clasts of layered veins (Vickre and others, 2015, p. 2). 
. 
Based on volcanic stratigraphy, geochronology, remnant paleosurfaces, and 
paleopotentiometric surfaces in mining districts and alteration zones, present landforms 
in the Bodie Hills volcanic field reflect incremental construction of stratovolcanoes and 
large- to small-volume flow-domes, magmatic inflation, and fault displacements. In the 
northwestern part of the field, the extensive (~ 350 km2) 15–14 Ma Masonic volcanic 
center, consisting of trachyandesite flows, domes, and volcaniclastic deposits, was 
erupted on Mesozoic granitic and metamorphic rocks, and intruded by 13.5–13.4 Ma 
and 12.9 Ma porphyritic trachyandesite. These intrusions closely correspond in age to 
the Au-Ag-Cu deposits in the Masonic district (13.4–13.3 Ma and 13 Ma) and to the 
areally extensive Red Wash-East Walker River alteration zone (13.3 Ma). Paleorelief 
among domes of the younger intrusions, domes of older trachyandesite, and 
prominences of Mesozoic rocks, was meters to tens of meters (tens to hundreds of feet) 
(Vickre and others, 2015, p. 2). 
. 
In the eastern part of the volcanic field, the 13.1–12.6 Ma Aurora volcanic center was 
dominated by a prominent ridge of trachyandesite (~130 km2) flanked by lower-
elevation flow-domes of trachyandesite and rhyolite. These large- and small-volume 
volcanoes were emplaced on Mesozoic rocks. Parts of the volcanic center were altered 
at ~12 Ma (East Brawley Peak alteration zone), 11 Ma (Sawtooth Ridge alteration 
zone), and 10.5 Ma during formation of Au-Ag veins of the Aurora district. Paleorelief 
within the volcanic center was hundreds of meters (hundreds to >1,000 feet [ft]1) above 
ancestral Fletcher Valley to the north that was an established basin by 11 Ma. 
From ~11–9.5 Ma, pre-Tertiary rocks in the central and southwestern parts of the field 
were mostly covered by large- to small-volume flows and domes of trachyandesite, 
rhyolite, and trachydacite. These flow-domes and older volcanic uplands shed detritus 
into the ~10.3–9.3 Ma Paramount basin, which was nearly simultaneously altered by 



hydrothermal systems that produced groups of sinter terraces and subjacent, locally Hg-
mineralized veins (Paramount-Bald Peak alteration zone; Paramount Hg Mine). At 9.5–
9.3 Ma, externally sourced Eureka Valley Tuff partly filled the drainages and 
depressions that had been incised into volcanic uplands in the western half of the 
volcanic field. The distribution of Eureka Valley Tuff remnants shows that paleorelief 
among volcanic and pre-Tertiary landforms was tens to hundreds of meters (hundreds 
of feet) (Vickre and others, 2015, p. 2). 
. 
From ~10 to 8 Ma, large-volume stratovolcanoes and flow-dome fields, including 
trachydacite of Potato Peak, dacite of Silver Hill, trachyandesite and volcaniclastic 
deposits of Mount Biedeman, and trachyandesite of Willow Springs, were erupted in the 
southern part of the volcanic field. The volcaniclastic flow sequence exposed between 
Cinnabar Canyon and US 395 was pervasively altered and locally mineralized with Hg 
and S (Cinnabar Canyon-US 395 alteration zone), nearly simultaneously with the 
formation of multiple Au-Ag vein deposits in dacite flow-domes of the Bodie district at 
8.9–8.1 Ma (Vickre and others, 2015, p. 2). 
 
The present elevation of Potato Peak (10,237 ft) is ~1,100 ft higher than the highest 
elevation of Eureka Valley Tuff (9,150 ft) on Potato Peak, ~ 4,600 ft higher than the 
lowest elevation of Eureka Valley Tuff (5,600 ft) along the East Walker River, and ~ 
4,200 ft higher than Fletcher Valley. Assuming a common Eureka Valley Tuff 
paleoelevation at 9.3 Ma, these present elevation differences, and few significant faults 
in the southern part of the field, indicate that most present relief in the volcanic field 
reflects construction of 10–8 Ma large-volume volcanic centers, and related magmatic 
inflation. Relatively small increments of relief (tens to hundreds ofmeters) have been 
added to northwestern and eastern parts of the field by displacement along east-west, 
and north- to northeast-trending normal faults in the Masonic and Aurora districts, and in 
the Paramount basin. Pliocene volcanic rocks of the Aurora volcanic field, which initially 
erupted at ~3.9 Ma, do not appear to be significantly offset by faults, implying that most 
fault displacement occurred between 9.3 and 3.9 Ma. Between 8 and 3.9 Ma, only a few 
small-volume, ~6–5 Ma rhyolite and dacite flow-domes were erupted (Vickre and others, 
2015, p. 2).. 
 
The higher of two paleoelevation ranges estimated for the 11 Ma Aldrich Station flora, 
located ~22.5 km north of the Aurora district, is more consistent with post-Eureka Valley 
Tuff relief added to the volcanic field (4,200–4,600 ft). Based on the flora, 
paleoelevations in the 15–10 Ma Masonic and Aurora volcanic centers varied from 
~4,300 to ~ 6,900 ft. Following eruption of large-volume stratovolcanoes and flow-dome 
fields in the southern part of the volcanic field at 10–8 Ma, maximum paleoelevations 
exceeded 8,500 ft. If fossils in ~11 Ma Fletcher basin sediments are stratigraphically 
equivalent to Aldrich Station flora, then paleorelief may have been ~10,000 ft (Vickre 
and others, 2015, p. 2). 



 
Figure 2 Mining Districts and Alteration Zones. From Vikre and others, 2015, page 4 



MAPS 
 
Companion maps for this field guide are presented in the Appendices. 
 
Appendix A is a set of geologic maps for the field trip route. These maps are tabloid size 
(11 x 14 inches). 
 
Appendix B is two large-scale maps of the Bodie Hills. These maps were made at the 
Arch E plot size, (36 x 42 inches). 
 
All of these maps are georectified and can be accessed through your cell phone using 
the Avenza.pdf application (See https://www.avenza.com/avenza-maps/). 
 

PHYSIOGRAPHY 
The Bodie Hills are bounded by Bridgeport Valley to the west, Sweetwater Mountains to 
the northwest, Red Mountain and Pine Grove Hills to the north, Rough Creek Basin to 
the northeast, Wassuk Range to the east, Alkali Valley and Anchorite Hills to the 
southeast,  Mono Valley and Mono Lake to the south and Hoover Wilderness-Virginia 
lakes area to the southwest. 
  



 

 
Figure 3. Geologic Index Map 



AREA MAP 01: Bridgeport to Point Ranch 
 

Bridgeport  
(Section 33, T.05N, R. 2E, MDM; -119.225 W longitude, 38.250 N latitude) 
 
The seat of Mono County, this town has a beautifully restored courthouse building (278 
Main Street, Bridgeport, CA 93517). 
 

 
 

Nestled high in the Eastern Sierra Mountains of California, Bridgeport became the Mono 
County Seat in 1864, a position most expected would have been given to the nearby, 
gold mining town of Bodie. Early settlers worked the lush meadow land in ranching 
before initially forming the town at “The Bridge” crossing over the East Walker River. 
When the gorgeous Mono County Courthouse (2nd oldest in operation in California) 
was completed uptown in 1881, some businesses built anew nearby while some simply 
moved uptown. Eventually, Main Street changed course from cornering around the 
Courthouse to continuing straight along the distance of town (Bridgeport, California, 
2022) 
 
Mile (Next) 
 

Figure 4. Figure 3. County Courthouse, Bridgeport. Photo by Gregg Wilkerson, 2019. 



0.0 (0.2)  Bridgeport Courthouse. Proceed east on Main Street to the Junction of  
highways 395 and 182 (Sweetwater Road). 
 

0.2 (0.1) Bridge over the East Walker River. From the east side of the bridge, to the 
southeast are the white outcrops of travertine at Travertine Hot springs. Surrounding 
them are rocks of the Willow Springs Formation. To the west are glacial deposits, and 
beyond them, along the ridgeline, are metamorphic and granitic rocks of the Sierra 
Nevada mountains. 

 
0.3 (0.4) Junction Highways 395 and 182. Turn right, go south. 

 
0.7 (1.5) Junction Highway 395 and Travertine Hot Springs road. Turn left, go west. 

 
2.2 Travertine Hot Springs 
 

Travertine Hot Springs  
(T2N, R25E, Sec. 34; -119.221 W longitude, 38.245 N latitude).  
 
About 13 miles north of Conway Summit, turn east onto an access road near the 
Caltrans yard. Proceed up the dirt road to the hot springs. These springs are 
administered by the Bureau of Land Management (BLM) and are a popular visitor 
attraction. Small pools have been made to facilitate bathers. The quantity of hot water 
varies unpredictably and does not seem to be associated with variations in precipitation 
levels. 
 
This hot spring is listed as “Bridgeport Deposits California Red Travertine” in the USGS-
BOM MRDS database (USGS, 2011) 
 
In 1897 the “Twelfth Report of the State Mineralogist” described the hot springs and 
associated travertine: 
 
Travertine and Onyx- This deposit is situated about 1 mile S.E. of Bridgeport, and near 
the base of an extensive area of hilly country formed of hornblende andesite. Here four 
claims have been located in one block, but the most of the travertine is confined to two 
of them. The springs, which at one time were more numerous than at present, have built 
up a deposit of unknown depth, in what is apparently a basin-like depression; a large 
part of this mass consists of porous lime-stone, but in the center and eastern part 
deposits of a different kind have been formed. Here are eight distinct moles or ridges, 
seven of them nearly parallel, and built up from 10 to 25 ft. above the general level. 
Running longitudinally through each of these, and generally nearly vertical, is a fissure, 
sometimes open and nearly 2 ft. wide, and at others closed by a deposit of banded onyx 
(aragonite) or travertine. The outer portion of these ridges is formed generally of a 
somewhat shelly and porous lime deposit. The open cavities sometimes have a depth of 
15 ft., and in them can be seen to advantage the character of the travertine. It would 
appear that the springs which carried the lime, magnesia, iron, etc., which was 
deposited to form the ridges were generally arranged along parallel fissures in the 



underlying rock. In places it would seem that as the ridges were built up the central 
fissure grew wider, and the deposition terminated with the filling of this central cavity by 
the travertine. In nearly all cases the travertine was formed in the vertical fissure, while 
the shelly layers of the lime adjoining were nearly level, sloping off on either side. One 
mole is still in process of formation. Numerous springs, varying in temperature from 
luke-warm to boiling, are scattered irregularly over the spaces between the ridges, but 
do not leave any deposits near their orifices, the lime and magnesia in the latter case 
not being precipitated immediately on reaching the surface. The outer portions of a 
number of the moles have been partly worn away. In one or two there are considerable 
quantities of magnesia and soda; the travertine in the center, being much harder, is not. 
so easily eroded. The extent of the travertine and onyx is evidently considerable; no 
work has yet been done to show the depth to which they reach. In places it would 
appear that it must be more than 50 ft. Near the eastern edge of the deposit is a spring 
slightly impregnated with carbonic acid, the water being very pleasant to the taste. The 
great beauty of the travertine found here will undoubtedly bring a large amount of it into 
use. California Travertine and Onyx Company, of Bridgeport, owners (Crawford, 1894, p 
401-403), p.  
 

 
Figure 5. Travertine Hot Springs. From Crawford, 1894, p. 303 

Since 1894, much of the travertine formation has been excavated and removed from the 
site. 
 
In 1927, spring temperatures were 121 to 148 oF and hot pools were 3 to 10 feet in 
diameter. Water from the central longitudinal ridge of the main active fissure, water 
temperature was 148 oF (Tucker, 1927). 



 
In 1947, Logan give this history of the “Bridgeport Travertine deposits”: 
 
Bridgeport travertine deposits are 1.5 miles southeast of Bridgeport and 200 to 300 feet 
above the valley. In 1940, the owners were Charles L. Hayes, Bridgeport and Edward 
Dinneen, Oakland. They held 60 acres (Sampson and Tucker, 1940). A quarry was 
opened in 1895 when California Travertine Company owned the property. Sixty tons of 
travertine was shipped in rough blocks to San Francisco where it was cut into slabs and 
polished and used in the rotunda of the old City Hall (Waring, 1915, p. 134). The deposit 
is 50 miles from a railroad and apparently for that reason lay idle until 1926, when other 
quarries were opened and a carload of travertine was shipped to Oakland. No later 
shipments were reported. The travertine was deposited in a number of ridges 5 to 30 
feet high and somewhat thicker, which diverge roughly from a common point, with a 
length of several hundred feet. It is a handsome stone when polished, showing shades 
of red brown and yellow, and is semitranslucent. The largest slabs obtained were 
reported 4.5 feet by 6 feet (Logan, 1947, p. 255-256). 

 
Figure 6. Travertine Hot Springs. From Crawford, 1884, p. 303. 

 
W. Burling Tucker inspected Travertine Hot Springs and quarries in 1931. He wrote… 
 
After leaving Bodie the Red Travertine Deposit near Bridgeport was visited to determine 
what work had been done on this deposit since the last report on Mono County. Since 
that time there has been three quarries opened up on the deposit, equipped with 
derricks and there have been installed a compressor plant, drills, cars and track. Very 
little work has been done on the Red Travertine Quarry, but it appears that most of the 



work has been confined to two quarries on the west side of the deposit, taking out 
blocks of white travertine, the size of these bocks as shown by quarry operations being 
4 feet wide, 4 feet thick and 8 feet long. The property was idle when visited. (Tucker, 
1931, p. 544).  
 
White and Williams (1975) catalogued the temperature of the Travertine hot springs as 
119 oC in 1975. In 1991 the temperature had dropped to 68 oC (Silberman and 
Chesterman, 1991, p. 607). A second set of travertine-producing springs is located 1.6 
miles to the south on land managed by the Sceirine Point Ranch” is a Conservation 
Easement. They are called Big Hot Springs. 
 
The Sceirine Big Hot springs, at 36 oC are cooler than Travertine springs, but have the 
same composition. Chemical analyses of the spring waters at Travertine Hot Springs 
and Big Hot Springs show the waters to be largely Na-bicarbonate with high total 
dissolved solids (Mariner and others, 1983). The waters are enriched in K, Rb, B, Cl, Sr, 
and SiO2 relative to regional meteoric waters (O'Neil and others, 1973). A linear zone of 
alteration in the volcanic rocks, just visible behind the springs extends for about 3 
kilometers to the east. These hot springs, and several other warm springs and linear 
zones of alteration occur along faults radial to a small cauldron collapse structure, the 
Big Alkali Caldera located about 6.5 km east of this location (Chesterman and Gray, 
1975). The collapse structure is mapped as part of the Willow Springs Formation, and is 
probably about 6 Ma since a small rhyolite plug intruded its center at that time 
(Silberman and Chesterman, 1972). In the early 1980's, Hot Springs Canyon was being 
prospected by two major mining companies for bulk tonnage hot-springs Au deposits 
(Silberman and Chesterman, 1991, p. 607). 
 
The tufa deposits associated with the hot springs at both locations do not contain Au 
(detection limit 20 ppb), but are anomalous in Ag (0.2 to 1.2 ppm), Hg (70 to 180 ppb), 
As (80 to 1200 ppm), Sb (4 to 5 ppm), Be (15 ppm), Pb (45 to 60 ppm), and Sr (3000 
ppm) relative to crustal averages for granitic, volcanic, and carbonate rocks (Parker, 
1967). Black sulfidic mud and organic material sampled from Big Hot Springs contains 
20 ppb Au, 0.4 ppm Ag, 40 ppb Hg, 300 ppm As, 20 ppm Sb, 80 ppm Pb, 7 ppm Cu, 10 
ppm Zn, 4 ppm Mo, 20 ppm W, 200 ppm B, 100 ppm Be, and 10,000 ppm Sr. A sample 
of silicified, brecciated volcanic rock taken in the altered zone up Hot Springs Canyon 
was lower in metal content than the tufa samples, having 0.4 ppm Ag, 70 ppb Hg, 20 
ppm Cu, 20 ppm Pb, and no detectable Au or As (detection limit 20 ppb, and 10 ppm 
respectively) (Silberman and Chesterman, 1991, p. 607). 
 
 

SPRING WATER CONCENTRATION 
LEVELS AT TRAVERTINE HOT SPRINGS 
(From O’Neil et al., 1973) 

Element Concentration 

Au 0.2–1.2 ppm 

Hg 70–180 ppb 

As 80–1200 ppm 



Sb 4–5 ppm 

Be 15 ppm 

Pb 45–60 ppm 

Sr 3000 ppm 

 
 
The large linear mounds, on the crests of which some springs emanate, are composed 
of a rock similar to limestone called travertine. The very colorful oxblood-colored 
banding has made this a popular decorative stone in the past. Many fireplaces in 
southern California fireplaces are so adorned. Many tons of stone were removed from a 
quarry here years ago. The area is now an “Area of Critical Environmental Concern” 
managed by the U.S. Bureau of Land Management. Overnight camping is not allowed, 
but some developed pools are available for bathing. 
 
More recently, attempts have been made to tap the 
geothermal potential here. Under a federal lease, a 
few holes have been drilled, but because of drilling 
problems the potential has never been fully 
assessed. There have been difficulties in 
abandoning these wells owing to the mush-like 
nature of the altered rocks.  
 
The hills surrounding Travertine Hot Springs support 
Utah juniper (Juniperus osteosperma) and 
single-leaved pinyon pine (Pinus monophylla). The 
nut of the single-leaved pinyon was the single most 
important food resource in the dietary regimen of the 
Paiute of the Deep Springs, Fish Lake, and Owens 
valleys, and their harvest was highly influential in the 
lives of these native Californians. Entire families or 
villages would move to the pinyon 
woodlands and set up camp in 
early fall. Because of its 
importance to their winter diet, 
every effort was made to 
maximize the harvest. The nuts 
were much more easily handled if 
left on the trees until brown and 
open, but this both shortened the 
harvest and increased the 
likelihood of predation by birds 
and other animals. To avoid this, 
the Paiute harvested the cones 
while still green, and then roasted 
them to simulate the natural 
ripening process. More 

Figure 7. Travertine, 2009 

Figure 8. Hot Springs pool, 2009 



information on the Native American use of this and other resources of eastern California 
can be found in Clarence A. Hall's Natural History of the White-Inyo Range, Eastern 
California (see bibliography). 
 
Other common plants in this area are Great Basin Sage (Artemesia tridentata), antelope 
bush (Purshia tridentata), and Mormon or desert tea (Ephedra viridis). Mormon tea was 
often used by the Native Americans to make a soothing or medicinal tea, occasionally 
with antelope bush in the tea as well. Also keep your eyes open for Clark's nutcrackers 
(chunky gray birds with black wings and black central tail feathers, about 12 inches 
long), major competitors with the Paiute for pine nuts, mountain bluebirds, and yellow 
billed magpies. 
 
Chesterman and Gray (1975) mapped the area of Travertine Hot Springs as Quaternary 
lacustrine tufa( Ql) on Miocene-Pliocene Willow Springs formation (Twd, Twt). The 
springs are at the conjunction of two faults. 
 

 
 

 
 
To the southwest of the springs are some Holocene River Terrace Deposits (Qt). 
 



 
 



 
Figure 9. Geologic map of Travertine Hot Springs. From Chesterman and Gray, 1975 and Dohrenwend and Brem, 1982. 

 



John and others (2015) have different geologic units for the Travertine Hot Springs 
area. They mapped the travertine as their (Qtt) unit and assign the volcanic rocks to 
their Miocene trachyandesite of Willow Springs member (Twa). The sedimentary rocks 
west of Travertine Hot Springs are mapped as Sedimentary Rocks of the East Walker 
River (Tswr) and Younger gravels (Tyg). 
 

 
 

 
 

 

 
 

 



 
Figure 10. Travertine Hot Springs and surrounding area. 



 
Figure 11. Aerial photograph of Travertine Hot Springs. 

 



Mile (next) 
0.0   (3.0) Return to Highway 395. Reset Odometer. Turn left, go south on Highway 
395 toward Dogtown. 

 
The road parallels a fault that forms a linear feature between the turn on to Highway 395 
and Point Ranch. 
 
Along the road from Bridgeport to Dogtown, we will travel through pinyon juniper 
woodland which we saw up close at Travertine Hot Springs until we get to the lower 
altitude around Mono Lake. In this area we see typical Great Basin Sagebrush. 
Rabbitbrush (Chrysothamnus nauseosus) is one of the local dominants in this area and 
is the yellow flowered plant which can be seen along this and many roadsides in fall. 
This widespread member of the Aster family has eight subspecies, so can appear very 
different in different places; it is an extremely common constituent of desert habitats of 
all types. There is also great basin sage, antelope bush, and Mormon tea along the 
road. 
 
0.3   (0.2) Quaternary lake sediment on the left (east) 
 
0.5  (0.3) Miocene Willow Springs Formation dacite (Twd) on the left (east). 
 
0.8  (0.8) Walker River Mine. This mine worked deposits of auriferous gravel in the  

head water area of Walker River near Bridgeport (Lazure, 1931). 
 

1.6  (0.3) Holocene Terrace deposits (Qt) on the left (east). A dirt road traverses 
this terrace deposit to the east and after 2.7 miles leads to a sister deposit 
to Travertine Hot Springs named Big Hot Springs.  

 
1.9  (0.6) Miocene Willow Springs Formation dacite (Twd) on the left (east). 
 

2.5  (2.3) Point Ranch 

 
(Section 8, T. 4N, R.25E MDM; -119.233 W longitude, 38.251 N latitude) 
 
The “Sceirine Point Ranch” is a Conservation Easement managed by the Eastern Sierra 
Land Trust (2022). This easement provides an important home for wildlife such as mule 
deer and sage-grouse. 
 
When Joe and David Sceirine’s grandparents began their ranching business in 
Bridgeport Valley over a century ago, they probably never imagined that those remote 
mountain meadows would ever be threatened by development. Yet a few years ago, 
Joe and David started noticing that subdivision in Bridgeport Valley was on the rise. 
They saw the writing on the wall, and knew they needed to take action to protect their 
ranch for the future. The Sceirine brothers approached Eastern Sierra Land Trust to 
learn how they could keep their land wide-open and productive for generations to come 
(Eastern Land Trust, 2022). 



 
We partnered with the Sceirine family to establish a conservation easement on their 
land. This teamwork demonstrated how conservation and sustainable agriculture can 
work hand-in-hand. And the result is a big win for our entire Eastern Sierra region. 
By restricting certain future uses and limiting subdivision, this conservation easement 
permanently protects important habitat for wildlife, while allowing the land to continue to 
be used for livestock grazing. Plus, because the ranch remains privately-owned, it will 
continue to provide economic benefits for our region (Eastern Land Trust, 2022). 
 
At a distance of 0.4 miles southeast of Point Ranch, Chesterman and Gray (1975) 
mapped a Dacite plug of the Willow Springs Formation (Twd). The plug is surrounded 
by pyroclastic deposits of the Willow Springs Formation (Twt).  



 
Figure 12. Geologic map of the Point Ranch area. 

 



Johns and others (2015) mapped this dacite plug as Miocene age sedimentary rocks 
and debris flows of Mount Biedeman formation (Tsmb) and surrounding materials as 
Miocene Dacite of Hot Springs Canyon (Ths). 
 

 
 

 
 
 



 
Figure 13. Geologic map of the Point Ranch area. 



AREA MAP 02: Point Ranch to Dogtown 
 

Continue south on Highway 395. 
 
Mile  (Next) 
4.8  (1.2) Willow Springs. At this resort, both sides of Highway 295 are Miocene  

Dacite of the Willow Springs Formation. This is the type locality for the  
Willow Springs Formation. 

 
6.0  (0.2)  Junction Highway 395 and Bodie Road. Continue South 
 
6.2 Dogtown 
 

Dogtown  

(T4N, R25E, Sec. 23; -119.196 W longitude, 38.171 N latitude).  
 

 
Figure 14. Dogtown. Photo by Gregg Wilkerson, 2008. 

 
This is a gold placer camp. Placer tailings are plainly visible on the Virginia River and 
gold can still be obtained from these tailings.  
 
Chesterman and Gray (1975) mapped the area of Dogtown as having Tertiary Willow 
Springs formation (Twd) bedrock upon whic Holocene River Terrace Deposits (Qt) are 
exposed on the east side of Viginia Creek, and Pleistocene Sherwin Till (Qsh) on the 
west side. The gold-bearing gravels are in the Holocene river sediments (Qal).  
 



 
 

 



 
Figure 15. Geologic map of Dogtown and surrounding areas. 



AREA MAP 03: Dogtown to BM 8080 
 

About seven miles north of Conway Summit, or six miles south of Bridgeport, turn east 
onto Route 270 toward Bodie State Park. On the right side of the road as we go along is 
a riparian habitat typical for this area. It is filled with willows, now going dormant, and 
quaking aspens. Also going dormant are large areas of a native rose, Rosa woodsii, 
also called interior rose. The red fruit of this plant is rose hips, a good source of vitamin 
C. Locals often gather these when ripe, either to make tea or rose hip jelly. The low 
growing shrub which surrounds Bodie is silver sagebrush, Artemesia Cana, a more 
localized member of the same genus as the very widespread great basin sage which we 
saw at Travertine Hot Springs. 
 
0.0  (..) Return to the junction of Highway 395 and the Bodie Road.  
Reset odometer. Go east toward Bode State Historical Park. 
 
For the next 1.1 miles, we cross through a series of faults that trend N20oW. 
 
0.5  (0.8) To the left (north) is the Wedertz Quicksilver Mine. Here we enter the 

southeastern part of the Cinnabar Canyon Alteration Area of Vickre and  
others (2015). 
 

The Wedertz Quicksilver mine is in 4N 25E Sec. 26 MDM. It was listed by Tucker and 
Sampson (1940, Index of Claims, p. 118) 
 
1.3  (0.5) Cross geologic contact between Dacite of Willow Springs (Twd) to the  

west and Pyroclastic rocks of Willow Springs (Twt) to the east 
(Chesterman and Gray, 1975). The table below compares the mapping 
stratigraphy of Chesterman and Gray (1975) with that of John and others 
(2015). The Chesterman stratigraphy is more detailed. 

 

AGE Chesterman and Gray, 
1975 

John and others, 2015 

Miocene Dacite of Willow Springs, 
Twd 

Trachyandesite of Willow 
Springs, Twa 

Miocene Pyroclastic of Willow 
Springs; Twt 

Sedimentary rocks and 
debris flows of Mount 
Biedeman; Tsmb 

Paleozoic Log Cabin Roof Pendant 
(IPh, IPq, IPm, SOq, SOa) 

Basement Paleozoic 
metasediments (Pzms) 

Johns, 1915 

 



Chesterman and Gray, 1975 
 

AGE Chesterman and Gray, 
1975 

John and others, 2015 

Miocene-Pliocene Rhyolite of Mount 
Biedeman Formation (Tbr) 

Rhyolite of Big Alkalie 
(Tbar) 

John and others, 2015  
 

Chesterman and Gray, 1975 
 

1.5 to 1.8  (0.5) Champion Manganese Mine and Claim to the left (west). 
 
The Champion Mine in Section 25, T.4N, R.25E, MDM, was owned by George Moyle 
and described as a “Fissure Deposit” by Trask and others in 1943 (Mono County Table, 
p. 143). 
 
The No. 2 Champion Claim was described by Trask and others (1950, p. 151): 
 
No.2, Champion Claim. (By Ivan F. Wilson, October 13, 1942):  The Champion claim is 
located on Clearwater Creek in sec. 25, T. 4 N., R. 25 E. It is 1.7 miles along the road to 
Bodie, which leaves Highway 395 at a point 7.5 miles south of Bridgeport. It is on a 
steep southwest slope 100 yards northeast of the road at an altitude of 7,200 feet. The 
nearest shipping point is 44 miles northeast at Hawthorn, Nevada, over. a graded dirt 
road. The claim was located by George Moyle of Bodie, June 30, 1942 (Trask and 
others, 1950, p, 151).  



 
Development consists of a small pit. This pit reveals a vein or fissure zone about 1 foot 
thick, exposed for. about 5 feet, containing psilomelane coated with clay and iron oxide. 
Toward the top is a mixed zone in which • psilomelane cements fragments of the 
overlying andesitic rock A :very little soft, black, sooty manganese oxide is found with 
the psilomelane. The fissure zone strikes N. 10° W., and dips 60° E.The deposit 
resembles, on a smaller scale, the Taylor deposit (Mono 6) (Trask and others, 1950, p, 
151). 
 
The bottom of the pit reveals a block of granitic rock 1 foot thick. This block was 
determined in the field as biotite-hornblende granodiorite. Its relationships are obscure. 
It may be a loose block, or a sliver which has been faulted in. Below this granite rock; to 
the west, is a zone a few feet wide of white tuff or volcanic breccia. The surrounding 
rocks, which cover a wide area, are porphyritic volcanics, gray when fresh, but red when 
weathered. A field determination classifies them as andesite porphyry, containing 
plagioclase phenocrysts 0.1 to 0.2 inch in diameter, and smaller biotite phenocrysts in 
an aphanitic groundmass. Some float of botryoidal psilomelane fragments occur near 
the pit, and farther up the slope (Trask and others, 1950, p, 151).  
 
2.3 (0.5) Cross geologic contact between Sediments of Mount Biedeman (Tsmb) to  

the west and Rhyolite of Big Alkali (Tbar) to the east  
 
2.8 Cinnabar Canyon Junction. At this junction we are at the eastern side of a mass  

of Rhyolite of Big Alkali at a fault that trends north-south along Cinnabar Canyon. 
Bodie road proceeds east which also fallows a faut. Northeast of Cinnabar 
Junction, east of Cinnabar Canyon and north of the Bodie Road is a Rhyolite 
plug of Mount Biedeman Formation (Chesterman and Gray, 1975) or Rhyolite of 
Big Alkali (John and others, 2015). 

 

Cinnabar Canyon  
(T.4N, R.26E, Sec. 19; -119.158 W longitude; 38.186 N latitude 
 
This is the site of a mercury mining and exploration operations which took place in hot 
spring deposits hosted by volcanic ash and dacite. Exploration drilling for Bodie-like 
gold deposits discovered a sulfur deposit here. 
 
The 1965 U.S. Bureau of Mines Information Circular 8252 says this about the mercury 
in Cinnabar Canyon: 
 
Bridgeport District Mines and Properties 
   
The Bridgeport mining district in northern Mono County includes several mercury 
deposits in widely scattered areas. Exploration was sporadic with principal activity 
during 1941-44. Production was small, comprising a few flasks of mercury from the 
Calmono and Paramount properties. The production potential of the district is 
dependent upon high mercury prices. Mineralization is widespread but too low in grade 



to permit economical operations. No significant commercial concentrations were 
encountered. It is possible that further work under favorable economic conditions would 
be Productive (USBOM, 1965, p. 177). 
 
John and others (2015) mapped a mass of Trachyandesite of Mount Biedeman (Tamb) 
on the northwest flank of Cinnabar Canyon. Chesterman and Gray (1975) mapped the 
area as Willow Springs Formation. 
 
 

AGE Chesterman and Gray, 
1975 

John and others, 2015 

Miocene-Pliocene Dacite of Willow Springs 
(Twd) and Tuff of Willow 
Springs (Twt) 

Trachyandesite of Mount 
Biedeman (Tamb) 

 

 
John and others, 1997 
 

Chesterman and Gray, 1975 



 
Figure 16. Geologic map of Cinnabar Canyon and surrounding areas. 

 



 

 
Figure 17.Geologic map of Cinnabar Canyon and surrounding areas. 



 
Mile  (Next) 
0.0  (0.2)  Reset odometer at Cinnabar Canyon Junction. Turn left and go north to  

Cinnabar Canyon mercury area. 
 
0.2  (0.5) Come to a geologic contact. 
 
This contact is  between Rhyolite of Mount Biedeman (Tba) to the south and Pyroclastic 
rocks of Willow Springs (Twt) to the north. The roadway follows a fault that is up on the 
west. 
 
Mile (Next) 
0.7 (0.5) Come to a geologic contact. 
 
This contact is between Pyroclastic Rocks of Willow Springs (Twt) to the south and 
Dacite of Willow Springs (Twd) to the north. The dacite is only on the east side of 
Cinnabar Canyon in this area. The roadway follows the contact. 
 
From this point, 0.3 miles to the west is the Calmono Mine. 
 
George Holmes described the Calmono Mine in 1965: 
 
The Calmono or Old Timer mine, at an altitude of 7,400 feet. It was worked of 10 flasks 
of mercury. Intermittent unproductive. miles southeast of Bridgeport, is at an during 
1923 with a reported production exploration since then has been A zone of cinnabar-
bearing opalized rhyolitic tuff was developed by an 80-foot inclined shaft and extensive 
bulldozer cuts and pits (Holmes, 1965, p.177). 
 
1.2  (0.5) Cross back over to Pyroclastic Rocks of Willow Springs (Twt) to the north 

 from Dacite of Willow Springs (Twd) to the south. At his point, Cinnabar 
Canyon follows a fault that trends to the northeast. 

 

1.7 Mercury prospects of Cinnabar Canyon 

 
Mercury prospects are on the northwest side of the Canyon in Dacite of Willow Springs 
(Twd) where faults trending N60oW meet the fault trending N45oE in Cinnabar Canyon 
 
Return south to the Cinnabar Canyon Junction at Bodie Road 
 
Mile  (Next) 
0.0  (0.4) Cinnabar Junction. Go south-east toward Bodie 
 
0.4  (0.4) Cross geologic contact. 
 



The geologic contact here is between a plug of Rhyolite of Mount Biedeman (Tmb) to 
the west and Pyroclastic Rocks of Willow Springs (Twt) to the east. Here the Bodie 
Road here follows Clearwater Creek which is controlled by a fault that trends N70oW. 
 
Mile (Next) 
0.8  (0.4) Bodie Road makes a sharp 90 degree turn to the north east following  

another fault that trends N50oE. 
 
0.8 to 1.3 (0.5) Geologic contact zone. 
 
Rocks to the north are Pyroclastic Rocks of Willow Springs (Twt). To the south are 
Paleozoic hornfels and quartzite of the Log Cabin  Roof Pendant (Soa). 
 
Mile (Next) 
1.3 to 1.7 (0.5) Geologic contact zone. 
 
Rocks to the north are Pyroclastic Rocks of Willow Springs (Twt).To the south are rocks 
of the tuff breccia and welded tuff of the Murphy Springs Tuff (Tmt). John and others 
(2015) assigned these rocks to the Mount Biedeman Formation. 
 

AGE Chesterman and Gray, 
1975 

John and others, 2015 

Miocene-Pliocene Murphy Springs Tuff – 
Breccia (Tmd, Tmb, Tmrk 
Tmt, Tmtr) 

Sedimentary Rocks of 
Mount Biedeman (Tsmb) 

 

C  
Chesterman and Gray, 1975 

 
 

 
 



John and others, 2015 
 
Mile  (Next) 
 
1.7  (0.7) Mormon Ranch. At Mormon Ranch, Bodie Road makes a 90 degree turn 

to the southeast. This change in orientation of Clearwater Creek is also 
due to the presence of a fault. This one trends S55oE. 
 

2.4  (0.3) Cross over from Murphy Springs tuff breccia and welded tuff (Tmt) to 
Rhyolite of Mount Biedeman (Tbr). 

 

AGE Chesterman and Gray, 
1975 

John and others, 2015 

Miocene-Pliocene Rhyolite of Mount 
Biedeman (Tbr) 

Rhyolite of Bodie Hills 
(Trbh) 

Miocene Murphy Springs Tuff – 
Breccia (Tmt) 

Sediments of Mount 
Biedeman (Tsmb) 

 

 Chesterman and Gray, 1975 
 

 John and others, 2015 
 
2.7  (0.9) Bodie Road makes another 90 degree turn to the northeast. The area here  

is underlain by Rhyolite of Mount Biedeman (Tbr)/Rhyolite of Bodie Hills 
(Trbh). 

  
3.6  (0.5) Fault zone. 
 
Cross a fault zone that trends north-south and dips to the east (John and others, 2015). 
The continuity of this fault is was not mapped by Chesterman and Gray (1975).  

 
From this point, the rocks east of the fault and north of the Bodie-Aurora Road are 
Debris flows of Potato Peak (Tppd) according to John and others (2015) Chesterman 
and Gray )19775) show these rocks as belonging to the rhyolite (Tbr) and pyroclastic 
(tuff, Tbt) of the Mount Biedeman Formation. 
 

AGE Chesterman and Gray, 
1975 

John and others, 2015 



Miocene-Pliocene Rhyolite (Tbr) and 
Pyroclastic tuff (Tbt) of 
Mount Biedeman 

Debris flows of Potato 
Peak (Tppd) 

Miocene Murphy Springs Tuff – 
Breccia (Tmt) 

Sediments of Mount 
Biedeman (Tsmb) 

 
 

 
John and others, 2015 

 
Those to the south of the fault are Sedimentary Rocks of Mount Biedeman (Tsmb) 
according to John and others (2015). Chesterman and Gray map them as the 
Pyroclastic deposits (tuff) of Mount Biedeman (Tbt). Also to the south are 
Trachyandesite of Mount Biedeman (Tamb) of John and others (2015). These were 
mapped as the Rhyolite (Tbr) and Pyroclastic (Tbt) deposits of Mount Biedeman by 
Chesterman and Gray (1975). 
 

John and others, 2015. 
Mile (Next) 
4.1  (0.3) Rocks on both sides of the Bodie-Aurora road are Sedimentary Rocks of  

the Mount Biedeman Formation (Tsmb) according to John and others 
(2015). These rocks were mapped as Tuff of Murphy Springs(Tmt) by 
Chesterman and Gray (1975). 
 

4.4  (1.1) Bench Mark 8080. -119.084 W Longitude, 38.170 N latitude. 
 

AREA MAP 04: BM 8080 to Bodie Bluff 
 
Mile (Next) 
5.5..(0.4) Cross geologic contact identified by John and others (2015). We cross 

from Sedimentary Rocks of Mount Biedimen (Tsmb) to debris flows of 
Silver Hill Dacite (Tdsd). This contact is not recognized by Chesterman 
and Gray (1975) who mapped the entire area as Murphy Springs Tuff-
breccia (Tmt). 

 

AGE Chesterman and Gray, 
1975 

John and others, 2015 

Miocene-Pliocene Murphy Springs Tuff – 
Breccia (Tmt) 

Sedimentary Rocks of 
Mount Biedeman (Tsmb) 

Miocene-Pliocene Murphy Springs Tuff – 
Breccia (Tmt) 

Debris flows of the Silver 
Hill Dacite (Tdsd) 

 



 John and others, 2015 
 

 
Chesterman and Gray, 1975 

 
Mile (Next) 
5.9  to 6.1 (0.5) Cross through a small outcrop of Miocene Eureka Valley Tuff (Tev). 

Johns and others (2015) consider this unit to be “Distally Sources 
Ash Flow Tuff”. 

 

 
 

John and others, 2015 
 
6.6  (0.7) Cross the contact between Debris flows of the Silver Hill Dacite (Tdsd) 

toward the southwest… 
 

 
 

….to Trachyandesite of Potato Peak (Tpp) toward the northeast at Murphy 
Springs. 
 

 
 

Murphy Springs 
(Section 24, T.04N, R.26E, MDM; -119.056 W longitude, 38.191 N latitude) 
 
These units are from John and others (2015). All the rocks in this area were mapped as 
Tuff and breccia of Murphy Springs (Tmt) by Chesterman and Gray (1975). This is their 
type locality for that stratigraphic unit. We continue driving through the Trachydacite of 
Potato Peak (Tpp) for another 0.7 miles. 



 
7.3  (0.2) Cross the contact between Trachydacite of Potato Peak (Tpp) toward the 

west and Debris flows of the Silver Hill Dacite (Tdsd) toward the east 
 

AGE Chesterman and Gray, 
1975 

John and others, 2015 

Miocene-Pliocene Dacite of Potato Peak 
 (Tpd) 

Trachydacite of Potato 
Peak (Tpp) 

Miocene-Pliocene Murphy Springs Tuff –  
Breccia (Tmt) 

Debris flows of the Silver  
Hill Dacite (Tdsd) 

 
 
7.5  (0.7) Cross the contact between Debris flows of the Silver Hill Dacite (Tdsd) to 

the southwest… 
 

 
 

and to the Dacite of Silver Hill (Tsd) to the northeast. 
 

 
 
8.2  (0.4) Roadway follows fault  that trends N20oE. To the left (northwest) is Dacite 
of Silver Hill (Tsd). To the southeast are debris flows of the Dacite of Silver Hill (Tdsd).  
 

8.6  Bodie Townsite. 
(Sections 8, 9, 16 and 17, T. 4N, R.26E MDM; -119.011 W longitude, 38.211 N latitude) 
 
The townsite is in a depression where two faults cross each other. Neither appears to 
offset the other. One trends N20oE and the other trends N70oW. See Figure 24. 
 

Bodie Ghost Town and State Park 

 (T4N, R25E, Sec. 8,9,16 and 17; ).  
 



 
Figure 18. Bodie Mill. Photo by Gregg Wilkerson, 2008. 

 

Bodie History; Post  

 
Wedertz, (1969)  and Blilleb (1968) provide histories of the Bodie Mining District. An 
itemized history of Bodie State Park was compiled in 2003 (BSHP, 2003).  The following 
history of Bodie is taken from Western Mining History (2022). 
 
Bodie was a slow starter as far as gold rush towns go. For years, it was touted as the next 
place to go to hit it big. Bodie just needed someone to believe in it. The isolated 
mountainous location didn’t really encourage an influx of gold-seekers when there were 
more accessible locations to mine (Western Mining History, 2022). 
 
Waterman S. “Bill” Bodey believed in Bodie. He was the pioneer miner who first found 
gold in the high peaks east of the future town. Bill Bodey was working a placer claim he 
established in July 1859. In November of that year he froze to death in a snowstorm. The 
storm blocked the trail to Bodey’s cabin and he may have gotten lost trying to find his way 
back (Western Mining History, 2022). 
 
His name lives on in the name given to the new mining district in the locale a few years 
later. The story goes that a sign painter in nearby Aurora, Nevada, misspelled the name 
as “Bodie” and it stuck (Western Mining History, 2022). 



 
Figure 19. 1973 map of Bodie and Aurora. From Wesern Mining History, 2022. 

Quartz deposits containing gold and silver were located at Bodie beginning around 
September 1860. The Bodie Mining District was established in June 1861 and a stamp 
mill was built. Although rich placers were noted, a lack of water was a problem, especially 
during the freezing winter months. At this time, Bodie was still a small mining camp, with 
about 20 resident miners (Western Mining History, 2022).. 
 
Mono County was established in April 1861 with the county seat at the young town of 
Aurora. There was a slight problem, though. Once the line between California and Nevada 
was surveyed, Aurora came out on the wrong side of the line, in the new state of Nevada 
(Western Mining History, 2022). 
 
Mono County did not believe enough in Bodie to make the mining camp the county seat. 
The town of Bridgeport, seven miles north of Bodie, was voted by the locals as the new 
county seat in June 1864. Bridgeport began as a campground for teamsters hauling 
lumber to the mines at Aurora, Bodie, and other camps (Western Mining History, 2022).. 
 
Bodie is remarkable in its preservation as a late 1800s ghost town. The town was privately 
owned until the early 1960s when bought by the state of California and made a state park. 
The town is now kept in a state of "arrested decay," meaning that the natural decay of the 
buildings is arrested, but no reconstruction is done. The state will attempt to keep a 
building standing, but if it falls down it stays down (Western Mining History, 2022). 
 
Progress at the Bodie mines was reported in a letter from Aurora to a San Francisco 
newspaper in November 1863. The mines at Bodie were taking out the most valuable 
ore the author had “ever seen on this side of the mountains.” (Western Mining History, 
2022). 
 



A survey of Bodie Bluff in 1863 found that the summit was 750 feet from its base, where 
the miners’ cabins were located. The supervisor of one of the mining companies had 
built a “fine large shed” over the entrance to the Osceola mine shaft in the fall of 1863, 
to “protect the workmen from the cold and snow blasts that blow almost incessantly 
during the winter season.” The shed also served as a locale for sorting the ore (Western 
Mining History, 2022). 
 

 
Figure 20. Pack trains hauling wood at Bodie. From Western Mining History, 2022. 

Rumors were swirling in the summer of 1864 that New Yorkers with a half million dollars 
to invest in mining were on their way to Bodie. The New Yorkers ended up establishing 
the Empire Mining Company. For another decade, mining was sporadic and small in 
scale in Bodie. Reported mismanagement closed the Empire Mill and Mining Company, 
and it was sold in bankruptcy in 1868. The new owners planned to run the mill more 
regularly (Western Mining History, 2022).. 
 
The governor of Nevada1, Henry G. Blasdel, bought the Home Stake Mine and Mill at 
Bodie in 1868. No major strikes in Bodie caused much excitement, though. That began 
to change by the mid-1870s, with more promising discoveries (Western Mining History, 
2022). 
 
Silas Smith believed in Bodie. He opened a store in Bodie in May 1877, moving the 
building from his business in Aurora, Nevada. The U.S. Postal Service opened a post 

 
1 The Western Mining History article incorrectly said Basdel was Governor of California 



office in Bodie by April 1877. In December of that year, the first non-stop stagecoach 
trip from Carson, Nevada reached Bodie. After February 1878, three stages a day 
linked Aurora to Bodie (Western Mining History, 2022). 
 

 
Figure 21. 1880 map of Bodie district mining claims. From Western Mining History, 2022. 

A rich strike by the Bodie Mining Company in June 1878 convinced even more folks that 
Bodie really was the next big thing. Miners and would-be miners flocked to Bodie and it 
seemed like everyone finally believed in the little town (Western Mining History, 2022). 
 
With the gold rush to Bodie, dozens of businesses followed, hoping to part some of their 
earnings from the miners on payday. Saloons, dance halls, opium dens, and brothels 
soon lined the streets. Shootings became a common occurrence in the town (Western 
Mining History, 2022). 
 
Bodie had its share of mischief during the boom years. One character caught the 
country’s attention, known as the “Bad Man of Bodie.” One former resident - Oscar 
Morgan, son of the Mono County sheriff - claimed in 1939 that the moniker applied to 
more than one person. Another former local thought the story was fictional (Western 
Mining History, 2022). 
 
One fantastic tale of the Bad Man of Bodie has him in a gunfight in the street at two feet 
apart from his opponent. After being shot in one arm and falling, the opponent is said to 
have managed to use his knees to hold his gun while firing the fatal shot with his good 
arm, downing the Bad Man once and for all (Western Mining History, 2022). 



 
A local legend tells of a little girl who was moving from San Francisco with her family to 
Bodie. She reportedly wrote in her diary “Goodbye, God, I’m going to Bodie.” This child 
definitely did not believe in Bodie (Western Mining History, 2022). 
 
Silas Smith and four other local men contributed funds to build a racetrack on the flat 
south of town along Bodie Creek. Gambling on the horse races became a popular 
pastime for the locals for decades to come (Western Mining History, 2022).. 
 
Bodie was a large camp situated at high elevation, and in a barren landscape. Constant 
wood shortages for both use in the mines and by the citizens plagued the town. These 
shortages became an insurmountable problem by the early 1880s as mining activity 
peaked (Western Mining History, 2022).. 
 
During Bodies Boom years, there was an estimated 60 miles of mine tunnels that 
needed timbering. The Standard Mill alone used 20 cords of fuel wood a day, and all the 
mines in the area used over 300 cords per day during times of peak production. Add to 
that the thousands of residents needing wood for cooking, heating, and construction, 
and Bodie was in need of entire forests worth of wood but no way to get it (Western 
Mining History, 2022).. 
 
Bodie's insatiable demand for fuel wood and lumber led to the creation of the Bodie and 
Wood and Lumber Company’s sawmill in Mono Mills. Located around 32 miles south of 
Bodie near Mono Lake, Mono Mills was linked to Bodie by a narrow gauge railroad by 
November 1881. Spur lines to connect the mill to timber regions were finished in 1882 
(Western Mining History, 2022). 
 



 
Figure 22. 1909 USGS topo map of Mono Lake area with route of Mono Mills railway. 

Mono Mills was an isolated community that existed almost entirely to serve Bodies need 
for wood. The railroad only connected Bodie to Mono Mills, there were no outside 
connections to either community (Western Mining History, 2022).. 
 
Mining activity in Bodie had waned by the early decades of the twentieth century and 
demand for lumber products declined. With the decreased need for lumber, the rail line 
to Mono Mills was abandoned in 1918. The depot remains standing in Bodie but nothing 
is left in Mono Mills (Western Mining History, 2022). 
 



The Bodie boom started to slow during the latter half of the 1880s and the population 
dwindled from its peak of nearly 10,000. The two newspapers printed in town were 
consolidated to one in 1880, to be published weekly (Western Mining History, 2022). 
 
A twenty-stamp mill in town burned down in 1898, dealing a blow to the Standard 
Consolidated Mining Company. While the mill was totally destroyed, the company’s 
office and cyanide plant were saved; insurance only partly covered the damage 
(Western Mining History, 2022). 
 

 
Figure 23. Bodie Bank before the 1932 fire. From Western Mining History, 2022. 



 
Perhaps more than anyone who came before him, James Stuart Cain believed in Bodie. 
Born in 1854, Cain moved to Carson City, Nevada in 1875. He and his wife moved to 
Bodie, where Cain worked in the lumber, freighting, mining, and banking industries. 
Cain never gave up on Bodie, always predicting it would see another boom time. He 
purchased many properties in town and lived until age 84, dying in 1938 (Western 
Mining History, 2022). 
 
Bodie was possibly the best-preserved town in the West in 1930, but most of its 
buildings were wooden. A disastrous fire in 1932 destroyed two-thirds of the business 
district. Most of the holdouts still living in Bodie did not rebuild, and the town was 
deserted by the late 1930s. For decades, a resident caretaker was the lone occupant 
(Western Mining History, 2022). 
 
Wilma Price was a schoolgirl in Bodie and says the fire was started by children playing 
with birthday candles (Wilma Price, personal communication to Gregg Wilkerson, 1989). 
Figure 23 shows one of the many buildings destroyed by this fire. 
 
Open pit vat leaching was attempted on Standard Hill in the 1920’s. It was called the 
Roseclip Pit.  
 

POST 1990 HISTORY 

 
Bodie sprung up around gold mines in an area of altered volcanic rocks of Tertiary age. 
Many millions of dollars in gold ingots were shipped from Bodie's mills in the late 1880s, 
making it one of California's premier gold producing areas of the time. Most of the claims 
within the productive area were patented and became private land. There remains a 
substantial amount of Public Lands in the vicinity of Bodie, much under mining claims [in 
1996]. In the 1990’s efforts to reestablish gold mining at Bodie met with opposition and a  
congressional action has withdrawn mineral claims for 5,000 acres within the "Bodie 
Bowl". As a result of the Desert Protection Act of 1994, [seven of the] mining claims at 
Bodie were appraised at $65 million. [The others were declared null and void for want of 
a valuable discovery]c(Wilkerson and Vredenburgh, 1997).  
 
The Wilkerson and Vredenburgh report concluded that: 
 
Three hundred and thirty-two lode mining claims, 24 placers and 2 mill sites were 
identified within the Bodie Bowl from BLM mining claim recordation documents. Of these, 
121 lode claims were found to lie within the zone of wall rock alteration and historic mine 
development.  There are 211 lode claims outside this zone. We found none of the placers 
and none of the mill sites to be valid. We found nine unpatented lode mining claims that 
meet the requirements of discovery in the Bodie Bowl. They are: 
 
1. Arthur 
2. Belvedere 
3. Blue Point 



4. Consolidated (Central) Pacific 
5. Georgia 
6. Texas 
7. Union Pacific. 
8. Zeus 86A 
9. Zeus 96. 
 
A claim map is reproduced in Appendix E. 
 
The final pit design for the BLM validity examination and appraisal is show in Figures 24 
and 25 and below. The pit would mine the upper parts of Bodie Bluff.  



 
Figure 24. Final Pit design and geology of Bodie Bluff 



 

Figure 25. Final Pit design showing geologic resources and economic limits ($395/oz Au). 



 

Figure 26. Cross section A-A' through proposed pit showing ore grade variability. 



 
These conclusions were based on the assumptions and calculations listed below: 
 
Tons of minable ore: 69,800,000 
Dilution: 10% 
Average Grade: .04 oz ton gold 
Gold Price: $390 per ounce 
Recovery: 90% by heap leaching using cyanide 
Capital Cost: $32,000,000 
Operating Cost: $13.00/ton 
Project Life: 11 years 
Working days per year (mill): 240 
Permitting Costs: $1,000,000 
Discount Rate: 10% 
Risk Factor: 25% 
Net Present Value: $28,000,000 
Rate of Return: 10.1% 
Gold Price Escalation: 2% per year 
Labor Cost Escalation: 1.2% per year 
Recoverable Gold on Valid Claims: 1,187,990 ounces 
 
Negotiations with the trustee for the claims, State Parks Department and conservation 
groups resulted in purchase of the claims and private lands for $5,004,000. No economic 
developments of the mineral deposits at Bodie are planned. 
 
Had the BLM study been conducted in 2022 instead of 1996, conclusions of the 
Wilkerson-Vredenburg (1997) report would have been different by two orders of 
magnitude. In December 2022, spot gold prices were $1,780 per ounce 
(https://www.marketwatch.com/investing/future/gcz22 accessed Dec. 12, 2022.). Many 
similar gold deposits throughout California and Nevada are now mining ores as low as 
0.015 oz/ton Au.  
 
At that grade, there could be as much as 4 million ounces of gold remaining in the Bodie 
deposits. At $1,700 an ounce, that is a gross resource of $6.8 billion dollars (not 
considering mining and beneficiation costs). 
 
The Bodie Bowl remains withdrawn from mineral entry, and there is no possibility of re-
claiming or leasing the unpatented lands or formerly private lands under current law and 
regulation. 
 
The mineral deposits and surface rights at Bodie are public property. Half of the mineral 
rights are owned by the California State Parks department and the other half by the U.S. 
Bureau of Land Management. A copy of the Wilkerson and Vredenburgh report is 
available from the Bureau of Land Management, Bishop Field Office. 
 

https://www.marketwatch.com/investing/future/gcz22


The mineral deposits and surface rights at Bodie are public property, and as such, 
present a unique situation. There is an opportunity at Bodie for noncommercial 
investigation for the advancement of science. The Bodie Bowl Act of 1994 could be 
amended to provide for detailed investigation of the mineral deposits as a research 
project. That could include detailed surface re-mapping, as well as opening up the 
underground working for detailed mapping, sampling, and analysis. Remote sensing 
could include magnetic, gravity, and other geophysical methods, together with deep 
drilling to determine if molybdenum porphyry deposits exists under the Bodie 
hydrothermal systems. Critical minerals have been found in trace amounts in other 
mining districts with similar geologic history (Vredenburgh and Wilkerson, 2023). 
Funding for this proposal could be obtained through the Minerals Security Partnership 
(U.S. Department of State, 2022), which is a candidate source for funding such an 
effort. 
 

GEOLOGY OF THE BODIE DEPOSITS 

The following is a summary of the Bodie District by Silberman and Chesterman in their 
1991 guidebook article: 
 
A detailed geologic map of the Bodie mining district was recently published by 
Chesterman and others (1986), and is based on many years of geologic mapping and 
geophysical investigations in the region. Fig. 2 is generalized from this study. According 
to this interpretation, dacite lava flows, tuft breccias and small intrusions of the Silver Hill 
Volcanic Series of Chesterman and Gray (1975), one of the volcanic formations of the 
Bodie Hills, underlies the district. The district is a volcanic center, whose major structure 
consists of an irregular, faulted north-trending anticline, formed by doming of the 
extrusive volcanic rocks by the intrusions. The intrusions occupy vents from which the 
extrusive rocks were erupted. Wisser (1961), first proposed a domal structure for the 
mining district, and discussed possible causes of the doming, including the intrusion 
theory (Silberman and Chesterman, 1991, p. 604). 
 
Several sets of steeply dipping faults cut all of the volcanic rocks, including the 
intrusions. One prominent set strikes north to northeast, and another set is normal to 
this trend (Fig. 2). The major veins at Bodie, of which there are many sets, also strike 
north to northeast, parallel to one of the fault sets. Most of the historical gold and silver 
production of the district came from the southern part of the Bodie Bluff intrusion, at 
Standard Hill near and within a graben filled with breccia which was faulted down into 
the intrusive dacite during or shortly after its emplacement (Chesterman and others, 
1986) (Silberman and Chesterman, 1991, p. 604). 
 
The productive quartz veins cut lava flows, breccias, and intrusive rocks. There are 
several sets of quartz veins, which range in thickness from about 0.3 to 30 meters, 
although most veins are not more than a meter or so wide (Chesterman and others, 
1986). Adularia is a common constituent of the veins, sometimes forming crystals as 
much as 3 cm long coating open fractures (Silberman and Chesterman, 1988). Ore 
minerals are principally native gold and silver, but argentite, pyrite, and sphalerite also 
occur. Sphalerite increases in abundance with depth as the tenor of gold and silver 
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decreases. In the main ore zone near the graben, old production records quoted by 
Chesterman and others (1986) indicate that the ore averaged 1.7 opt (troy ounces per 
ton) Au and 3.1 opt Ag (Silberman and Chesterman, 1991, p. 604). 
 
In the southern part of the district, and reportedly extending to deeper levels in the 
Standard Hill area (southern part of Bodie Bluff), a vein system rich in base metals and 
silver occurs (Chesterman and others, 1986). Ore mineralogy of these veins is more 
complex than the simpler veins to both north and south, and consists of an assemblage 
of sulfides and sulfosalts in a gangue of brecciated, silicified wall rock, quartz, and 
variable quantities of calcite and adularia. Several dump samples in the Silver Hill area 
assayed up to 2 percent Cu, Pb, and Zn, 2,200 ppm Ag, and 6 ppm Au (M.L. Silberman, 
unpublished data, 1968), whereas Cu, Pb, Zn, and Ag contents of the quartz-adularia 
veins in the Bodie Bluff-Standard Hill area is generally only a few ppm to a few 10's of 
ppm (Herrera and others, this volume, 1991) (Silberman and Chesterman, 1991, p. 
604). 
 
Chesterman and others (1986) described alteration mineral assemblage patterns 
throughout the mining district. Alteration is zoned laterally and vertically. Much of the 
central part of Bodie Bluff-Standard Hill contains silicified breccia with fragments of 
veins and blocks of sinter. Boulders of sinter which contain fossil reeds are present 
(Herrera, 1988). K-silicate (potassic) alteration affects the rocks surrounding the graben. 
The rocks are oxidized at and near the surface, and are unoxidized, and contain pyrite 
at greater depths. At the present surface, these rocks contain a chalcedonic-quartz-
adularia vein stockwork and are considerably hydrothermally brecciated. Unoxidized 
(largely) K-silicate alteration also characterizes the rocks which host most of the 
productive quartz-adularia veins which contained most of the gold produced historically 
(Silberman and Chesterman, 1991, p. 604). 
 
To the south of Bodie Bluff-Standard Hill, the rocks are mostly argillically altered and 
contain smaller zones of silicification and some sericitic alteration. Peripheral to the 
central part of the mining district, and below the main zone of mineralized quartz veins, 
the rocks are propylitically altered. Herrera (1988) studied alteration and geochemistry 
within Bodie Bluff in detail. His results are summarized in Herrera and others (this 
volume). Figure 3 is a schematic cross section of the northern part of Bodie Bluff 
showing the zoning of alteration mineral assemblages (Silberman and Chesterman, 
1991, p. 604). 
 
A detailed stable isotope study of the veins and altered wall rocks at Bodie, 
accompanied by fluid inclusion temperature measurements (O'Neil and others, 1973; 
Nash, 1972) indicated that mineralization and alteration were produced by fluids that 
were dominantly meteoric water, at temperatures of approximately 215-2500C. Salinity 
was low, less than 0.5 wt percent NaCl equivalent. lsotopically and chemically the 
alteration and ore fluids at Bodie were very similar to the modern spring waters in the 
region. The alteration assemblages and their geometric relationships (Fig. 3) at Bodie 
Bluff are similar to those of shallow, hot-spring disseminated-stockwork precious metal 
systems described as Model A of Silberman and Berger (1985). The presence of sinter 



blocks and quartz veins in breccias near the top of Bodie Bluff indicates that 
mineralization at Bodie is related to a geothermal system that vented to the surface. 
Although Bodie was mined as a bonanza-type lode quartz vein deposit, it also has the 
characteristics of a large-scale stockwork system. There are numerous sets of 
mineralized veins, and Bodie lacks large, laterally continuous vein systems such as 
those at Oatman, Arizona, or Creede, Colorado (Silberman and Chesterman, 1991, p. 
604-605). 
 
Several other prospects and mines in the Bodie Hills region appear to be related to 
thermal spring activity. At Paramount, an area 8 km northwest of Bodie currently being 
prospected for bulk tonnage precious metals, siliceous sinter is exposed near an old 
mercury mine. The Borealis mine, 28 km northeast of Bodie, is also a bulk tonnage gold 
deposit, with opaline sinter exposed nearby (Strachan, 1985) (Silberman and 
Chesterman, 1991, p. 605). 
 



 
Figure 27. From Silberman and Chesterman, 1991, p. 506. 

 



The northern part of the mining district has been re-mapped by geologists of The Bodie 
Consolidated Mining Co. as part of an exploration program which included intensive 
drilling of the Standard Hill area (Gumble and others, this volume). Based on their 
mapping and drilling results, they have re-interpreted the geology of Bodie Bluff-
Standard Hill. According to their investigations, the host rocks for ore deposits in this 
area consist of two locally derived trachyte flows, which are overlain by a dacite-latite-
quartz latite flow. The middle trachyte flow is approximately 100 meters thick, and has a 
distinct ash layer at its base, which varies from 3 to 15 meters thick. Most of the newly 
defined reserves are in the middle trachyte flow, and represent the results of very 
complex processes of faulting, fracturing, brecciation, boiling, and oxidation, which 
produced a low-grade deposit hosted in thin quartz veins, along fractures, and within 
breccias (Silberman and Chesterman, 1991, p. 605). 
 
Wilkerson and Vredenburgh (1997) considered interpreted the dacitic plugs of   
Chesterman (1968) as sills between trachyte flows. 
 
On Figure 2, the dacite-latite flow sequence would occupy approximately the same area 
as the intrusive dacite, and the tuff breccia in the graben on Bodie Bluff. The trachyte 
flows would occupy the approximate area of the extrusive dacites and tuff breccias on 
Bodie Bluff, and the intrusive dacite on East Bodie Bluff. The Galactic interpretation 
does not include any intrusive rocks on Bodie Bluff. A more detailed presentation of 
their results is given in Gumble and others (this volume). The interpretations of the 
geology are different; particularly in the presence or absence of intrusive rocks at Bodie 
Bluff-Standard Hill. In any event, a significant new precious metal mineral resource has 
been delineated (Silberman and Chesterman, 1991, p. 605). 
 

    

 
The extrusive rocks of the Silver Hill volcanic series were emplaced between 9.4 and 
8.8 Ma. Co-magmatic plugs were intruded between 9.2 and 8.6 Ma. Hydrothermal 
activity, started at 8.6 Ma, as dated by K-Ar ages of sericite from altered tuft breccia in 
the southern part of the district, and K-silicate-altered Bodie Bluff intrusive dacite. Three 
K-Ar ages from adularia separated from mineralized quartz veins range from 8.0 to 7.1 
Ma, with the youngest age from a vein occupying a structure that cuts others that 
hosted veins in the northern part of the district (Silberman and Chesterman, 1991, p. 
605). 
 
Volcanic rocks were emplaced within the Bodie volcanic center between 9.4 and 8.6 
Ma, about a 1 m.y. period of volcanic activity. Hydrothermal alteration commenced at 
the end of or immediately after volcanism and continued for about 1.5 m.y., during 
which several sets of veins which show cross-cutting relationships (Chesterman and 
others, 1986) were emplaced and a major precious-metal deposit was formed. The 
alteration-mineralization at Bodie was nearly the last stage of igneous-hydrothermal 
activity associated with the development of the Bodie Hills volcanic field. It was not until 
nearly 2.5 m.y. later (5.7 Ma) that minor volcanism again occurred, west of the district in 



the vicinity of the Big Alkali Caldera. To the east, major volcanic activity commenced 
again at 3.6 Ma (Table 2; Fig. 1) (Silberman and Chesterman, 1991, p. 605). 
 

 
Figure 28. Table 2 of Silberman and Chesterman, 1991, p. 606. 

 
A listing of mines and mineral deposits in the Bodie District is provided in Table 2 of this 
field guide. A compilation geologic map of the Bodie District by Wilkerson and 
Vredenburgh (1996) is reproduced in Appendix D 
 
The Bodie deposits are classified by the U.S. Geological Society as Ore Deposit Type 
150, Epithermal Comstock-Type hydrothermal veins (MRDS, 2011). 
 
Wilkerson and Vredenburgh (1996) described and evaluated three modes of lode 
mineralization: 
 
-High-grade Quartz-Adularia Veins 
-Low-Grade Vein-Stockworks 
-Low Grade Hydrothermal Breccias 
 
There are two predominant vein systems at Bodie. One of them trends N25oE and the 
other nearly perpendicular to that trending N70oW. These fault systems cut through 
volcanics of the Mount Biedeman Formation (Tmb), Potato Peak Formation (Tpp) and 
Silver Hill Volcanic Series (Tsd, Tsrd, Tst) of Chesterman and Gray (1975). These rocks 
were mapped as Intrusive Phase of dacite of Silver Hill (Tisd), Dacite of Silver Hill (Tsd), 
Debris Flows of Silver Hill, (Tdsd), Potato Peak Formation (Tpp), Tuff of Eureka Valley 
(Tev) and Hornblende Trachyandesite of Cedar Hill (QThch) by John and others (2015). 
 
 



 
Chesterman and Gray, 1975 

 

 
 

 
 

 
John and others, 2015. 
 
There is a graben structure of Debris flow of Silver Hill (Tdsd) on Bodie Bluff between to 
faults that trend N25oE. Masses of Intrusive Dacite of Silver Hill (Tisd) lie northwest and 
southeast of this graben structure.  The Standard Hill Mine, Bodie Mine and New Bodie 
Mine all are on the N25oE trending fault on the northwest side of the graben. This area 
has sinter deposits with plant fossils that lived in a hot spring environment.  This is the 
area identified as having economic viability for development (Wilkerson and 
Vredenburg, 1996, Figure 22 this report). 
 
The Red Cloud mine, toward the southern end of the district, accessed lower elevations 
of the Bodie hydrothermal system than other mines. It reported to have ores with base 
metals and molybdenum. The association conforms to theory that the Body mineralizing 
system was associated with an intrusive porphyry copper-molybdenum deposit 
(Silberman and Hollister, 1995). 



    

 
Figure 29. Geologic map of Bodie Mining District. 



 

Figure 30. Figure 21. Geologic map of Bodie Mining District. 



RESUME FIELD TRIP 
 
From the Bodie parking area,  
 
Mile  (Next) 
0.0  (0.5) Reset odometer.  go northeast on the Bodie-Aurora road. This segment of 

the road follows a fault that trends N25oE. On both sides of the roadway 
are Debris flows associated with the Dacite of Silver Hill (Tdsd). 

 
0.5  (0.8) Road crosses an intersection between two faults. One trends N25oE. The 

other trends N70oW. 
 
1.3. (0.5) Road curves to the right, then goes N30oE along a fault zone 
 
1.7  (1.1) New Bodie Mine. 
 
2.8 (0.2) Area of Bodie Placers.  This is likely the area where William Bodie worked 

his placer claims in 1860.  These placer deposits were identified on Plate 
4 of California Division of Mines and Geology Bulletin No. 135. 

 
The area is also covered by mill tailings.  The placer deposits and tailings were 
evaluated by Wilkerson and Vredenburgh (1996). Their stratigraphic column for the 
deposits is shown below. Trenches were made with a back hoe and samples collected 
for testing. Concentrates of black sand were scavenged for gold particles large enough 
to pick out with a tweezer. The remaining black sand concentrates were amalgamated 
with mercury and gold recovered through nitric acid emersion. The gold amalgam and 
gold particles were combined weighed to determine gold concentration. The richest 
gravels they tested only contained $3.87 /cubic yard when gold was valued at $389/oz. 
All of the placer claims were classified by them as invalid. 
 



 
Figure 31. Bodie placer deposit stratigraphy 

Mile  (Next)    
3.0  (0.5) Road curves to the left following fault-controlled stream canyon that trends 

N40oE 
 
3.5  (0.5)  Road curves to the left and north up a narrow canyon and passes from 

Qauaterary alluvium to Miocene Trachyandesite of Del Monte (Tdm). 
 

 
 
4.0  (0.4) Cross a geologic contact from Trachyandesite of Del Monte (Tdm) to 

Trachyandesite of West Brawley Peak (Twba). 



 

 
 
4.4  (1.0) Bench Mark 7901 
 

       
 
5.5  (0.4) Here the road makes a sharp turn to N50oE following a fault with this 

orientation. We term this the “Section 38 Fault”. At this point, an area of 
land slide deposits is entered composed of Rocks of Big Alkali Center 
(Tba) (to the northwest) and Trachyandesite of West Brawley Peak 
(Twba)(to the southeast). Proceed along “Section38 Fault”  for 1.6 miles to 
the Nevada State Line. 

 
6.1  (0.8) At this point the roadway passes out of Quaternary alluvium and we 

proceed along the Section 38 fault eastward with landslide deposits to the 
northwest and southeast. 

 
Between 0.3 and 0.6 miles to the northwest are the Relich uranium 
occurrences. These are disseminated deposits in rhyolitic tuff. Samples 
yielded 5 times background radioactivity levels, but no uranium minerals 
were identified (Walker and others, 1956, pp. 12, 34. ; MINOBRAS, 198, 
p. 88) 

( 
6.9  (0.7) Nevada-California State Line. At the state line, landslide deposits on the 

northside of the roadway are replaced by Rhyolite of Bodie Creek (Trbc). 
Two other Relich uranium occurrences are 0.3 miles southeast and 0.9 
miles east-southeast of this point (Walker and others, 1956, p. 9, 12, 34, 
35; Troxel and others, 1957; Garside, 1973, p. 84). 

 

 
 
The Relich property is 8.5 miles east of Bodie, California, where the Bodie-Aurora 
(Nevada) highway crosses the state line between Mono County, California, and Mineral 
County, Nevada; parts of it lie in both states. It is owned by Dr. Victor Relich, EI Cerrito, 
California. No workings are on the property (Walker and others, 1956, p. 34)  
 



Location: Sec. 26, T. 5 N., R. 27 E.; along Bodie-Aurora road where it crosses the 
Nevada-California boundary. 

 
Radioactivity: Background = 0.03 mR/hr.; High = 0.11 mRJhr. 
 
Geology: Radioactivity is apparently uniformly distributed in certain areas of rhyolite 

and rhyolitic tuff. No structures were reported. 
 
(Garside, 1973, p. 84). 

 
7.6  (0.8) Roadway makes a 90 degree curve to the left and passes out of landslide 

materials of Trachyandesite of West Brawley Peak (Twba) to 
Trachyandesite of Del Monte (Tdm). From here and for the next 2.1 miles 
we travel through Del Monte Canyon 

 
8.2  (0.8) Cross over a geologic contact from Trachyandesite of West Brawley Peak 

(Twba) to Rhyolite of Del Monte Canyon (Trdc). 
 
9.0  (0.4) Cross back over to Trachyandesite of West Brawley Peak (Twba) from 

Rhyolite of Del Monte Canyon (Trdc). 
 
9.4 DEL MONTE TOWNSITE  
(Section 14, T.5N. R.27E; longitude -118.931 W; Latitude 38.292 N) 
 
Del monte is a former town site and crossroads. Bodie Creek flows north, and a road 
follows it into Fletcher Valley. From Del Monte, go east and south on the Aurora road. It 
climbs up a hill and then descends to Aurora Canyon. 
 
0.0  ((xx) Reset Odometer at Del Monte. Proceed south over Rhyolite of Del Monte 

Canyon (Trdc). 
 
0.8  (xx) Summit. Proceed downhill and east to Aurora Creek. At the summit is a 

geologic contact between Rhyolite of Del Monte Canyon (Trdc) to the west 
and Rhyolite of Aurora Creek (Tra) to the east. 

 

 
 
1.1  (0.8) Donnelly Perlite Occurrence is on south sloping face to the north 

(MINOBRAS, 1973, p.. 30; Driesner and Coyner, 2003). The perlite is in 
the Rhyolite of Aurora Creek (Tra) formation. 

 
1.9  (0.4) The Aurora road crosses the Section 24 Fault at this point and curves to 
the west-northwest. Eastward from here, Aurora creek flows through Trachyandesite of 



Aurora (Taa). This formation out crops on both sides of the Quaternary Alluvium of 
Aurora Creek. 
 

 
 
To the southwest is Rhyolite of Del Monte Canyon (Trdc). 
 

 
 

2.3  (1.3)  Road Junction. The road to the south leads to Esmeralda and other 
Mines. The road to the north curves around a hill, then heads southeast to Aurora. 
 
3.6 Aurora 
(Section 20, T.5N, R. 28E; -118.887 W. longitude, 38.280 N latitude) 
 
PREVIOUS NAMES 
 
Esmeralda; Cambridge; Old Humboldt Mine area; Humboldt West claim; Humboldt East 
claim; Humboldt vein; Prospectus vein; Martinez; Juniata Mine; Del Monte Mine; Wide 
West Mine; Johnson Mine; Pond Mine; Chihuahua Mine; Garibaldi Mine; Antelope Mine; 
Utah M, Aurora Partnership (MRDS, 2011). 
 
HISTORY 
 
Veins carrying gold and silver were discovered here August 26, 1860, by E. R. Hicks 
and party while they were hunting for game. Shortly after the discovery a spectacular 
rush ensued, and the camp of Esmeralda was established on Gregory Flats. Later, the 
town of Aurora was established several mines [sic miles?] distant from Esmeralda 
camp. By an act of the First Territorial Legislature, November 25, 1861, Esmeralda 
County, named after the mining district, was made one of the nine original counties of 
Nevada with Aurora as the county seat. The town of Aurora was substantially built, and 
a number of houses and stores were constructed of brick and masonry (Vanderburg, 
1937, p. 13). 
 
From 1862 to 1865 bonanza era of the district 49,200 kilograms (1.6 million ounces) of 
gold and 76,000 kilograms (2.4 million ounces) of silver were produced (Vanderburg, 
1937). 
 
In 1864, Aurora had a population of 10.000, but by 1869 the bonanza ore near the 
surface became exhausted and a considerable part of the population moved to Virginia 
City. The mines, however, continued to produce up to 1882 (Vanderburg, 1937, p. 14). 
 



Most of the ore came from high grade pods within 60 m (200 ft)of the surface (Osborn, 
1991, p. 1097). 
 
An English company acquired ground on Last Chance Hill in 1880, and in 1887 started 
sinking the 245 m (800 ft) Real Del Monte shaft on Middle Hill but suspended work in 
1892 because of water. J. S. Cain operated a 60-ton custom mill from 1906 to 1911 
using amalgamation followed by cyanide leaching of the amalgamation tailings 
(Lawrence, 1987, p. 5-6, Hill, 1915). 
 
In the early days as many as 17 mills were operating in the district at one time. These 
mills employed stamps for crushing and the Washoe pan process for recovering the 
values. Compared with modern processes, the recovery in these early-day mills was 
low, and the tailings that were available were subsequently cyanided in 1901 and 1902 
(Vanderburg, 1937, p. 14). 
 
Esmeralda County was later split and Aurora became a part of Mineral County on 
February 10, 1911 (Lincoln, 1923, p.137). 
 
Almost 2 million dollars worth of gold and silver were produced by Goldfield 
Consolidated Mines Co. between 1910 and 1920 (Vanderburg, 1937). 
 
In 1912 the Aurora Consolidated Mines Co. was incorporated. This property was 
purchased in 1914 by the Goldfield Consolidated Mines Co., which erected a 500-ton 
mill equipped with 40 stamps, each weighing 1,750 pounds. Primary crushing was done 
with the stamps and fine grinding with 3-tube mills [i.e. ball mills]. Countercurrent 
cyanidation was employed to recover the values. After about 3 years [from 1914 to 
1918] operation the: mill was dismantled and the equipment sold (Vanderburg, 1937, p. 
14) and shipped to Goldfield (Lawrence, 1987, p. 6). 
 
At present [1937] there are two small mills at Aurora. One is a 10-stamp affair erected in 
1912 and owned by W. J. McKcough of Aurora. In 1935, the mill was operated for a 
short time by the Western Consolidated Mines Co. This company ran into financial 
difficulties nd closed down. Mill equipment consists of two 5-stamp batteries (1,050-
pound stamps), a ball mill 5 feet by 4 1/2 feet, 2 amalgamation plates, a Dorr simplex 
classifier and 2 Groch flotation cells. The other mill is Kincaid mill with a capacity of 2 
tons per day and is owned. by Freid Walker of Aurora (Vanderburg, 1937, p. 14). 
  
In recent years [1937] mining activity has been confined to small leasing operations, 
and small amounts of ore produced wero either shipped to smelters or milled locally. In 
June 1936, a crew of four men, under the direction of Walter Trent, was employed in 
Sampling old workings (Vanderburg, 1937, p. 14). 
 
The district was again reactivated in 1949-1950 by Siskon Corporation under the 
supervision of H.B. Chessher of Reno. They operated the Chessco mine [on the Juanita 
claim in 1949 and 1950] for only two years (Lawrence, 1987, p. 6). 
 



Siskon Corporation mined 10,160 tonnes (10,000 tons) of ore containing > 34 
grams/tonne ( > 1 ounce/ton) gold from the Juniata Veins in chelate 1940's (H. B. 
Chessher, Jr., pers. comm., 1984; Osborn, 1991, p. 1097) 
. 
Great Basin Exploration Company located the Hornet and Wasp claims in 1964 and 
leased two other properties to consolidate their position on Silver Hill. Under the 
direction of Anthony Payne, they obtained a loan from the Office of Mineral Exploration 
(Ov1E) to explore anomalies resulting from geochemical surveys conducted in 1964. 
The Blackhawk adit was extended and holes were drilled beneath the anomalies in 
1966. Jesse R. Wilson of Reno tried unsuccessfully to reopen an adit in Brewery Gulch 
in 1968 (Lawrence, 1987, p. 6). 
 
Saint Joe Minerals Corporation examined the area for a porphyry copper-molybdenum 
target in 1973-1974 and inferred chat copper-molybdenum mineralization may exist at 
1500-4600 m (5000-15,000 ft) depth (Osborn, 1991, p. 1097). 
 
Homestake Mining Company acquired an option on the Siskon property in 1976, and in 
1977 drilled five diamond drill holes at 50° angles across the Prospectus and Humboldt 
veins to a depth of 331 feet on the Last Chance. They also drilled twelve vertical rotary 
holes on the southwestern end of the Prospectus vein and on Last Chance Hill, with the 
deepest hole being 300 feet on the Humboldt vein. Seven of these holes were drilled on 
a north-south line in an attempt to make a cross-section across the supposed westerly 
extension of the Juniata vein. Subsequently they dropped the property (Lawrence, 
1987, p. 6; Osborn, 1991, p. 1097). 
 
The Homestake drilling program identified the possible presence of a large bulk tonnage 
gold deposit, but found essentially no dissemination into the surrounding wallrock 
(Osborn, 1991, p. 1097). 
 
Houston Oil and Minerals acquired the Mida, Humboldt East and Curry No. 2 patented 
mining claims in the northeast corner of the Siskon group of claims. Electra Resources 
Corporation leased these claims around 1981 and commenced a surface sampling and 
drilling program which reportedly outlined a few hundred thousand tons of ore averaging 
0.2 ounces per ton in gold (Lawrence, 1987, p. 6).  
 
M. A. Hanna Co. purchased Siskon Corp. in 1981 and initiated mapping, sampling and 
drilling programs in the Juniata mine area (Figure 2) and the New Esmeralda area, a 
satellite vein system 4 kilometers (2.5 miles) northeast of the Aurora district proper 
(Figure 3). Only small reserves were ouclined from the two areas (Osborn, 1991, p. 
1097). 
 
 



 
Figure 32.Simplified map of the Aurora Mining District. From Osborn, 1991, Figure 2, p. 1099. 

 



 
Figure 33. From Osborn, 1991, p. 1100. 

 
Siskon Mining Company was bought out by Hanna Mining Company in 1981. An 
intensive exploration program was designed within the district to locate 1,300,000 tons 
of ore reserves averaging 0.2 ounces of gold per ton. Some geological mapping and a 
VLF-EM survey were done by staff geologists. At least sixty holes were drilled to a 
maximum depth of 500 feet between January, 1981 and July, 1982. Some ore reserves 
were delineated especially along the Humboldt vein and in the area of the New 
Esmeralda vein to the east. A detailed study of the wallrock alteration, vein mineralogy, 



and paragenesis, including fluid inclusion data, by Marla A. Osborne (1985) for a master 
thesis was supported by Hanna Mining Company (Lawrence, 1987, p. 6-7). 
 
In 1982 Electra Northwest Resources combined with Pacific Northwest to form Electra 
Northwest Resources LTD and controlled over 200 claims. Drilling and Engineering 
studies by Electra lead to plans for a processing of an initial 30,000 tons. (Western 
Mining History, 2022b) 
 
Electra Northwest formed a joint venture with Centennial Minerals and began production 
in July 1983 at rate of 1,000 to 1,500 tons per day with a crew of 16 persons. Initial 
recoveries averaged 0.08 oz/ton from materials grading 0.12 oz/ton (Western Mining 
History, 2022b). That was a recovery rate of 75% 
 
In 1983, The first holes drilled on the Prospectus Vein showed the presence of ore 
grade material between 15 and 30 m (50 and 100 ft) below the surface (Osborn, 1991, 
p. 1097). 
 
Electra Northwest Resources Ltd. initiated a small amount of production by heap leach 
methods from the Humboldt Vein in 1983 (Osborn, 1991, p. 1097). 
 
Follow-up drilling by Hanna prior to 1985 and by Nevada Gold-fields, Inc. after 1985 
delineated a 356,000 tonne (350,000 ton) ore body grading 6.3 grams/tonne (0.185 
ounces/ton) gold in the Prospectus Vein (Osborn, 1991, p. 1097).. 
 
Subsequently a small mining operation was started and heap-leaching was done at the 
mine site. In 1985 and 1986 the ore heaps were moved to new pads across the valley in 
Gregory Flat, where water was more available (Lawrence, 1987, p. 6). 
 
Full scale production was planned for 1984 with a mine life of at least 5 years  (Western 
Mining History, 2022b) 
 
By the end of 1986, Electra and various partners had produced over 8000 ounces of 
gold from the Humboldt Vein (Osborn, 1991, p. 1097) 
 
Reportedly in 1986 these properties were leased or sold to the Golconda mining group. 
Further drilling along the Humboldt vein was done in 1986 by this group. Some 
exploration and drilling has been done recently by other companies on Brawley Peaks 
on the south margin of the district. (Lawrence, 1987, p. 7). 
 
In 1987, another company, Nevada Goldfields, opened the adjacent Aurora Mine. The 
Aurora was expected to produce 100 ounces of and 150,000 oz Ag under a 5 year 
mining plan (Western Mining History, 2022b) 
 
Production from the Prospectus Vein began in the fall of 1987 and is presently ongoing 
(Osborne, 1991, p. 1097). 
 



In 1987,Minerex Resources Ltd and Electra formed a joint venture, the Aurora 
Partnership, which is the present [1990] operatorand hae greatly increased production 
efforts since that time (David Brace, personal communication, 1989; Osborn, 1991, p. 
1099). 
 
Sometime in 1996, Consolidated Nevada Goldfields purchased the near-by Aurora 
Partnership Mine from Electra Gold LTD (Western Mining History, 2022b): 
 
The ore bodies of interest at Aurora are the Martinez and the West Humbolt. The Aurora 
was discovered in 1995 and the West Humbolt in 1997. The West Humbolt was the 
Aurora Partnership Ore Body owed by Electro Gold LTD until 1997. These properties 
are 21 miles southwest of Hawthorne, Nevada. At the time, Electro Gold controlled the 
following mines (Western Mining History, 2022b): 
 
Last Change Hill 
Middle Hill 
Junita 
Prospectus Vein Area 
 
Smaller targets were: 
 
New Esmeralda 
Anne 
Other veins 2.5 miles northeast of the Juaniata Mine 
 
Deposits not under Electro Control: 
 
Silver Hill 
Summit Hill 
Humbolt Hill 
 
 
GEOLOGY 
 
Previous work at the Bodie Hills and surrounding areas: 
 
A geological reconnaissance of the Aurora district was made by J.M. Hill in 1913 and a 
geological sketch map of the area was published along with a description of the g ology, 
(Hill, 1915, p. 141-150). Numerous private reports resulted from mine examinations by 
consulting mining engineers and geologists. Lincoln (1923, p. 137-138) gives a short 
description and bibliography of the district. Vanderburg (1937, p.13-16) updated the 
mining history and operations at the time. Production data for the district and for 
individual mining companies were published by Couch (1943, p. 99-104). The regional 
structural geology was published by Ferguson and Muller (1949). Lundby (1957) 
described the geology of the northern part of the Aurora district. A description of the 
geology and mineral deposits of Mineral County was given by Ross (1961). Green 



(1964) attempted to interpret the structural control of mineralization at Aurora. Payne 
and  Hughes gave a detailed report of the Silver Hill area in 1965 in anticipation of a 
loan for mineral exploration from the Office of Mineral Exploration (OME). The 
importance of arsenic in geochemical precious metals exploration was outlinedy Payne 
(1967), and later that year he submitted a geologic report on the Wasp and Hornet 
claims in the Aurora district. In 1968, Chestennan described the volcanic geology of the 
Bodie Hills and published a Bouguer gravity map which included the Aurora area. 
Kleinhampl (1969) reported on geochemical prospecting for gold and silver at Bodie and 
Aurora, described a possible breccia pipe, and gave age determinations for the 
mineralization. Silberman, (et.al., 1972) listed K-Ar ages of volcanic rocks and gold-
bearing quartz-adularia veins in the Bodie district and published a geologic map that 
included the Aurora Mining District. O'Neil, et. al., (1973) gave stable isotope data and 
chemical relations during mineralization at Bodie, California, and gave some data on  
Aurora, Nevada. Silberman and McKee (1974) described the ages of Tertiary  
volcanic rocks and hydrothermal precious metal deposits in western Nevada  
including Aurora and Bodie (Lawrence, 1987, p. 15-16) 
 
O'Neil and Silberman (1974) reported that meteoric water was a major component, and 
integrated water/rock ratios were very high at Aurora based on oxygen and hydrogen 
isotopes of vein samples. Kleinhampl (et. al., 1975) published aeromagnetic and gravity, 
and geologic maps of the Bodie-Aurora area, and gave an age data of 10.3 million 
years on vein adularia from Aurora (Lawrence, 1987, p. 16).  
 
Lawrence (1975) submitted a geologic report to his client on the Hornet and Wasp 
claims. Marla A. Osborne (1985) finished a master thesis describing the geology, 
wallrock alteration, structure, vein mineralogy, paragenesis, fluid inclusions studies and 
assay data on the northern half of the Aurora District (Lawrence, 1987, p. 16). 
 
Osborn (1991) wrote a summary of the geology of Aurora: 
 
Mesozoic granitic basement is overlain by 15.4 Ma to 0.25 Ma basaltic to rhyolitic 
volcanic rocks. The Aurora mineralization occurs in 13.5-15.4 Ma andesitic 
agglomerates and flows exposed in a "window" of younger volcanic rocks. Precious 
metals are found in quartz-adularia veins which range from centimeters to several 
meters in width. Alteration is zoned around the veins and is comprised of an outer weak 
propylitic assemblage which grades through a strong propylitic assemblage to an inner, 
proximal quartz+ illite+adularia assemblage. Within the veins at least 3 stages of vein 
deposition have been recognized. Stage I and stage III, pre- and post-ore stages 
respectively, are dominantly composed of coarse crustiform quartz. Stage II, the ore 
stage, is composed of fine grained, banded quartz, adularia, illite, chlorite, pyrite, 
acanthite, electrum, naumannite and secondary oxides. Based on vein textures, 
mineralogy and ore occurrence, rhe ore stage material appears to have been deposited 
by boiling hydrothermal solutions (Osborn, 1991, p. 1097). 
 
Mineralogy 
 



Ore minerals are gold, tetrahedrite, electrum, acanthite, naumannite, bromargyrite, 
chalcopyrite, pyrite. Gangue minerals are calcite, pyrite, quartz, and adularia (MRDS, 
2011) 
 
The principal ore minerals are native gold and acanthite (argentite), with small to trace 
amounts of argentiferous tetrahedrite, pyrite, chalcopyrite, and reportedly a bluish-gray 
mineral containing gold, silver and selenium. Acanthite was the principal mineral in the 
rich Esmeralda ore shoot, and was reported in the Lady Jane and Antelope veins in 
Silver Hill.  Trace amounts of antimony, arsenic, and mercury have been reported. The 
rich ore is always marked by irregular wavy streaks and containing tetrahedrite, pyrite, 
and chalcopyrite (Hill, 1915, p. 148). Fluorite is common in the veins on Middle and Last 
Chance Hills. Sericite and adularia are usually associated with the high grade streaks 
(Lawrence, 1987, p. 27) 
.  
Mineral Deposits 
 
The ore deposits are quartz veins that fill fissures in the latite and andesite. Some of 
these are simple quartz veins that range from 2 to 30 feet in width, while others are 
made up of an interlacing network of small veins. The vein filling in principally fine 
grained white quartz occurring in hands and small druses. The veins vary in strike, but 
in general the strike is northeast-southwest with dips of 45° to 50o to the 
South (Vanderburg, 1937, p. 15). 
 
The rich ores are characterized by irregular streaks made up of quartz, adularia, 
tetrahedrite, pyrite, chalcopyrite, and a soft bluish green material supposed to be a 
combination of gold, and possibly silver with selenium. Free gold is present in the 
richest ores. The values are principally gold, with some silver (Vanderburg, 1937, p. 15). 
 
Gold and silver occur in anastomosing quartz veins in the Aurora Mining District as 
native gold and acanthite (argentite)…. The gold to silver ratio was reported by Hill 
(1915) to be from 1:5 to 4:2 but was recorded as 1:14 by Ferguson (1929, p. 138). 
These veins occur in the northeasterly fractures, with the richest ore occurring near their 
intersection with north-south faults over an area 2 miles in length by l¼ miles in width. 
The veins are in Aurora volcanic rocks and vary in thickness from a few inches to 100 
feet. The ore shoots are marked by irregular wavy streaks of quartz, adularia, 
argentiferous tetrahedrite, traces of pyrite and chalcopyrite, and a soft bluish-gray  
mineral containing gold, silver and selenium. These veins are epithermal and have been 
classified by Payne (1967, p. 23) as gold-selenide epithermal according to the Lindgren 
scheme of classification. However, there is some question as to the occurrence of 
selenium in the ore (Lawrence, 1987, p. 25). 
 
Mineralization is on the Humbolt, Prospectus and Juanita Veins. They all trend 

northeast (MRDS, 2011). 

Ore Body Model: USGS 150: Epithermal Comstock (MRDS, 2011) 
 
Alteration 



 
The Aurora district shows progressive weak to strong propylitic alteration with quartz-
illite alteration surrounding intense silicification in the mineralized faults (MRDS, 2011). 
 
There appears to be an indistinct alteration zoning in the Aurora district with 
propylitization over most of the area, argillization along the northern edge of Aurora 
townsite, and strong silification in the southern part. Sericitization is common along the 
veins, decreasing away from the veins and is present over most of the district. The 
country rock on Silver and Middle Hills in the southern part of the district has been 
intensely silicified, with numerous quartz veinlets in stringer zones between veins. This 
same condition prevails in the Clarence adit, 538 feet below the surface of Silver Hill. 
The silicified craggy outcrops on the northeast slopes have resisted erosion and fonn a 
steep slope. The Aurora volcanics show propylitic alteration to chlorite, calcite, zoisite, 
epidote, quartz, and pyrite, the intensity of alteration increasing toward the veins. The 
overlying Bodie Canyon volcanics have not been altered (Lawrence, 1987, p. 28). 
 
Paragenesis 
 
Osborn (1985, 1991) identified three stages of vein mineralization and one phase of 
supergene enrichment. 
 

 
Figure 34. From Osborn, 1991, p. 1104. 

 
Structure 
 



The mineralized belt at Aurora is approximately two miles long and one mile wide, with 
the mines being concentrated on Silver, Middle, Humboldt and Last Chance Hills. Some 
of the richest ore was mined on Silver Hill where the first discovery was made. The 
largest production in the district also came from this area (Lawrence, 1987, p. 7). 
 
Faulting has been the major structural element in the Aurora district and has been the 
principal control in the localization of ore shoots. Folding has been negligible, although 
Al-Rawi (1970) reported a broad regional post-mineralization N6SDE - trending upwarp 
that has apparently tilted the district at least 20 degrees to the northwest. There are four 
systems of faulting in the Aurora district. In order of importance, they strike N 45° to 700 

E, north-south [striking, steeply dipping], and N 10° to 30° W (Lawrence, 1987, p. 7).  
 
The N-S Faults offset The NE ones (MRDS, 2011) 
 
The ore bodies have lenticular or are lens-shaped. They extend 243 meters (800 feet) in 
length and 39 meters (129 feet) in width (The Diggins, 2022, MRDS, 2011). 
 

 
Figure 35. From Osborn, 1991, p. 1102. 

 
Ore Shoots 
 
The richest ore occurs in ore shoots in the various veins where localization appears to 
be controlled by structures, and possibly is relatable to a late near-surface boiling stage. 
These shoots, occurring in large barren veins, are relatively small, and usually a fraction 
of. an inch to 6 inches in width; and they occurred near the walls, usually the hanging 
wall (Hill, 1915; Meinecke, 1935, p. 5). The importance of hanging wall branches of the 
vein as a favored place for ore deposition just above the vein intersection" was 
emphasized by Payne (1965, p, 23: 1967, p. 20; Lawrence, 1987, p. 28). 



Characteristics of the epithermal system at Aurora are exposed in the Juniata and 
Prospectus areas. The Prospectus Vein represents the upper portion of the system 
whereas, the Juniata mine exposes the lower extent. Vein textures, gold:silver ratios 
and values, and wallrock alteration all vary vertically relative to the ore hotizon (Figure 
11). Above the ore horizon, unreplaced calcite is present in the veins, precious metal 
values are anomalous but suborn, Au:Ag ratios are high, and the intense quartz + illite 
alteration zone is wide and greatly enriched in potassium and silica. Within the ore 
horizon (zone of boiling), precious metal values are ore grade, Au:Ag ratios are 
somewhat lower, quartz± adularia after calcite is common in the veins (unreplaced 
calcite is very rare), and the quartz + illite alteration zone is more narrow and may 
contain chlorite. At the base of the ore horizon (lower extent of boiling), precious metal 
values drop off significantly, Au:Ag ratios decrease, quartz± adularia after calcite is rare 
ro nonexistent, and strong propylitic alteration occurs adjacent to the veins (Osborn, 
1991, p. 1110). 
 
Origin 
 
The Aurora District, like the Masonic and Bodie Districts are all classified as “Epithermal 
Comstock” type deposits (USGS Ore Body Model 25c; MRDS, 2011; Cox and others, 
1992, see Appendix G of this report). 
 
The central issue in origin of the Bodie Hills gold-silver deposits is whether they are the 
result of circulating meteoric waters driven by volcanism or if they are differentiated from 
ore fluids in a cooling and differentiating magmatic system. Alternatively, magmas may 
provided the ore constituents which were remobilized and deposited through circulating 
meteoric waters associated with the volcanic phases of those pluton-generated 
magmas. 
 
The precious metal system at Aurora is a classic example of an epithermal bonanza 
vein as classified by Silberman and Berger (1985 ). The hydrothermal system exhibits 
very strong structural control with gold and silver mineralization confined to quartz - 
adularia veins with relatively minor sulfides. Post-mineralization faulting has offset veins 
in the district, but have otherwise not affected the precious metal mineralization. 
Wallrock alteration mineralogy of the andesitic host rock suggests that the hydrothermal 
system sustained a moderate pH throughout its existence. Actual ore mineral deposition 
was brought about by episodic boiling of precious metal-bearing fluid (Osborn, 1991, p. 
1110). 
 
Kleinhampl and Silberman (1969, p. 19) describe anomalously high values of 
molybdenum (up to 2 percent) in quartz veins and limonite-coated fractures in a small 
area in the northern part of the district. Molybdenum apparently is not found elsewhere 
in the district in anomalous amounts, nor in the surrounding region, It may be related to 
a Mesozoic (?) granite lying beneath the basalt and andesite of Aurora, which is 1,000 
feet thick (Lawrence, 1987, p. 39). 
 



The presence of molybdenum in the epithermal veins, which is also noted in the Red 

Cloud mine at Bodie, is suggestive of a copper-porphyry system beneath those veins 

(Silberman and Hollister, 1995). Saint Joe Minerals Corporation’s inference in 1973-

1974 that copper-molybdenum mineralization may exist at 1500-4600 m (5000-15,000 

ft) depth (Osborn, 1991, p. 1097) also fits this scenario. 

 
Development 
 
The mineralized belt is about 2 miles long and 1 mile wide. Total workings comprise 
about 20 miles. The deepest shaft is the Del Monte, which is 900 feet deep. The depths 
of other important shafts are: The Gladiator,450 feet: the Monarch, 400 feet: the 
Durand, 500 feet; and the Junietta, 450 feet. The Prospectus tunnel near the former 
millsite of the Goldfield Consolidated Mines is 1 and 1/4 miles long (Vanderburg, 1937, 
p. 15). 
 
Up to 1987, the Aurora district had produced $31,409,013 in gold and silver (Lawrence, 
1987, p. 60). 
 
The open pit mines, discovered in 1995 and 1996 were in the area of the Old Humbolt 
Shaft. There was a mill expansion from 275 to 385 tons per day (Western Mining 
History, 2022b). 
 
Production from 1992 to 1996 (The Diggins, 2022b): 
 

YEAR* ORE MILLED Mt ORE 

GOLD 
PRODUCTION 
FOR FISCAL 
YEAR 

SILVER 
PRODUCTION 
FOR FISCAL 
YEAR 

1996 3.43 G/Mt 125,447 Mt 13,359 Tr Oz/Yr 
30,352 Tr 

Oz/Yrs. 

1995 4.11 G/Mt  119,573 Mt 14,949 Tr Oz/Yr NOT REPORTED 

1994  3.43 G/Mt 112,037 Mt 11,030 Tr Oz/Yr NOT REPORTED 

1993  3.43 G/Mt  85,094 Mt 8,536 Tr Oz/Yr NOT REPORTED 

1992  5.14 G/Mt 79,560 Mt 12,284 Tr Oz/Yr NOT REPORTED 
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