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NOTE: Quotations are in italics 
 
CAUTIONS: 
 
Several sites we will visit are on National Park Service and private land, as well as some being actively 
mined. These may require advance permissions for users of this road log. Do not go to these places 
without proper authorizations. 
This field guide has three components: text, area maps and regional maps. The maps are available 
through links to Academia.com. The maps are also available for download to your cell phone or tablet 
for viewing in the field using the Avenza.pdf application. URL links to these maps are found in Appendix 
A and within the body of this field guide 
 
 

DAY 01 
Zzyzzx-Mountain Pass-Castle Mountain-Vanderbilt-Morning Glory-Telegraph 

 
OVERVIEW 
 
This day we look at major mines of the eastern Mojave. Our first  stop is the Mountain Pass Mine. Here 
we learn about the history of the mine and current efforts to remodel the mill and plant facilities to 
produce rare earth elements. Our second stop is at the Castle Mountain Gold Mne.  This mine had been 
in a reclamation phase until the escalation of gold prices in 2010.  Now materials what used to be waste 
are being re-processed for gold recovery. Our third stop is the Vanderbilt Gold Mine. Our fourth stop is 
the Morning Star Gold Mine. 
 
MAP 01: Zzyzzx to Interstate I-15 
 
The Zzyzzx resort was originally developed on a mining claim. The land use fraud began in 19?? And 
extended to 19??.  Today the land for that old mining claim is on federal land of the Bureau of Land 
Management and managed by an agreement with California State University. 
 
Miller and others (19007) mapped the area of the Zzyzzx resort as (PzC) 
 

 
 
Leaving Zzyyx turn right and go north on the Zzyyzx road to Highway I-15. 
 
Mile Next 
0.0 0.6 Soda Mountains are to the west. The rocks in the foreground are Mesozoic volcanic and 
sedimentary rock (Mzv) … 
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… and those in background are (KJg) 
 

 
 
Mile Next 
0.6 (1.2) Paleozoic carbonate rocks (PzC) outcrop to the left (west) 
 
2.8 (1.6) Cross contact of Mesozoic metamvolcanics (Mzv) to south and Lake sediments (QTp, 
QTg) to the north. 
 

 
Mile Next 
3.6 (1.3) Viewpoint for Pink Lady Mine.  The mine is to the northeast. This is a mine is classified as 
a bentonite past producer (MRDS, 2011, No. 10023679; Rapp and Vredenburgh, 1992). 
 
7.9 (0.0) Interstate I-15. Reset odometer and go east on Interstate I-15. 
 
MAP 02: Interstate 1-15 onramp to Halloran Grade 
 
Mile Next 
0.0 (4.8) Interstate I-15 on ramp 
 
4.8 (1.5) Elongated ridge to the southwest marks the eastern edge of the Eastern California Sheer  
Zone (Frank Jordan, personal communication, 2022). 
 
6.3 (8.4) Baker. Home of the world’s tallest thermometer 
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Baker was founded as a station on the Tonopah and Tidewater Railroad in 1908 and was named for 
Richard C. Baker, business partner of Francis Marion Smith in building the railroad. Baker later became 
president of the T&T himself. (Wikipedia, 2022) 
 
Baker was established in 1929 by Ralph Jacobus Fairbanks (1857–1942), who was an American 
prospector, entrepreneur, and pioneer who established several towns in the Death Valley area of 
California, including Fairbanks Springs (1904–05) and Shoshone (1910)(Wickipedia, 2022). 
 
It is the site of a vacant, 223-bed for-profit prison formerly operated by Cornell Corrections which 
experienced a major riot on December 2, 2003, four weeks before it was temporarily closed (Wickipedia, 
2022) 
 
Otto Mountain 
 
One and a half (1.5) miles northwest of Baker is the Otto Mountains. They are composed on Proterozoic 
gneiss and granitoids (Xg) … 
 

 
 
… and Cretaceous or Jurassic granite (KJgr). These units are partly fault-bounded and partly intrusive 
contacts. 
 

 
 
The Otto Mountains host the Aga Deposit. It is a fissure quartz vein occurance with gold, silver, copper 
and lead. There are numerous trenches and adits (Goodwin, 1957, p. 61; Wright and others, 1953, p. 
71). 
 
Honks Mountain 
 
Two point four (2.4) miles south of Baker is Honks Mountain. The eastern part of this hill is Paleozoic 
Carbonate rocks (Pzc) and the western part if Cretaceous-Jurassic granitoid rocks (KTg). Part of Honks 
Mountain are underlain by rock avalanche deposits (Frank Jorden, personal communication, 2022). 
 
The Honks Mountain hosts the Preema Gold Prospect and the Rat Hole Gold-Tungsten Prospect (USBM, 
1990, Vol 1, Table 2, p. 134) 
 
The Preema prospect exposes a shear zone that strikes N. 25° W. and dips 70° NE in phyllitic and gneissic 
metasediments. The zone contains quartz lenses to 0.8 ft thick and 5 ft long. Hematite stains the lens 
margins and fills fissures within the quartz (USBM, 1990, Vol 1, Table 2, p. 134) 
 
The Rat Hole prospect exposes a 6.5-ft shear zone that strikes N. 15° W and dips 70° E in limestone. The 
iron oxide- stained and bleached shear zone is exposed on the surface in the contact of a thrust fault 
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dipping 25° SW. Minor secondary copper mineral staining is along fractures in limestone in the upper pit 
which is on a north trending fault dipping 37° to the east (USBM, 1990, Vol 1, Table 2, p. 134) 
 
Proceed east from Baker on Interstate I-15 and go up the Halloran Grade. 
 
MAP 03: Halloran Grade to Telegraph Mine 
 
14.7 (1.5) +Jumbo and Goldstone-Belmont Mines are to the left. These are gold mines with quartz 
veins (Goodwin, 1957, Wright and others, 1953, p. 644). 
 
Eastward of this point, to Halloran Springs, outcrops on both sides of Interstate I-15 are Proterozoic 
gneiss and granitoids (Xg). 
 
Mile Next 
17.2 (1.8) Abandoned Rest Area (site) 
 
20.3 (4.0) Halloran Springs Overpass. 
  At this interchange, rocks on either side of the freeway are Jurassic Teutonian Granite  
(Kt).  
 

 
 
To the northeast are lava-capped tablelands. The lava is Quaternary basalt (QTbl) 
 

 
 
Mile Next 
23.5 (0.8) Viewpoint: Telegraph Mine. On our return trip, we will access the Telegraph mine from  
the Hallorian Springs exit and the frontage road along the south side of Interstate I-15. 
 
Telegraph Mine 
 
Telegraph mine was most active during the period 1932-38 when, according to the owner, it yielded gold 
valued at about $100,000. The discovery of high-grade ore in 1930 led to the development of the mine 
and to a brief but intensive flurry of prospecting in the general area of Halloran Spring. This activity, 
however, disclosed no other properties that proved as productive. The Telegraph mine is in an area of 
low relief underlain principally by quartz monzonite. The gold ore was obtained from a quartz vein 
mostly 3 to 8 feet wide and several hundred feet long. The vein strikes N. 40° E. and dips 30° to 50° NW. 
An aplite dike, one to 2 feet thick, lies along the footwall of the vein. The vein contains subordinate 
calcite and siderite, as well as abundant cavities partly to wholly filled with iron oxides. Also present are 
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pyrite, chalcopyrite and traces of bornite. The vein has been followed by three inclined shafts. At least 
two of these shafts are more than 100 feet deep and are joined by several hundred feet of level workings. 
The owner reports that considerable tonnages of ore ranging in grade from $8 to $14 per ton  remain in 
the mine. The ore was treated by a flotation plant on the property and yielded concentrates reported to 
carry $300 to $400 per ton in gold. No equipment remained on the property in early 1952 (Wright and 
others, 1953, p. 82). 
 
According to Ito (1968), an arrastra and old workings along the Telegraph vein at mine location 13 
indicate that mining was initially conducted by early Spaniards. The area was first staked i n 1930 and 
worked from 1932 until 1948, yielding a total of $100,000 of gold (Ito and Morgan, 1980) or 
approximately 2860 ounces of gold a t the prevailing gold price of $35 during t h a t period. The mine 
was subsequently explored with financial assistance through the federal government's Defense Mineral 
Exploration Act [DMEA] program during the 1950's. Development drilling is currently being conducted by 
Cascade Energy and Minerals Corporation of Salt Lake City, Utah. This company has submitted adequate 
reserve information to meet the threshold value requirement for a MRZ-2a classification for gold 
(Greenwood, 1984, p. 52-53). 
 
The Telegraph deposit consists of two five feet thick parallel stockworks of intensely silicified quartz 
monzonite. The attitude observed in 50 to 100 foot outcrops is a N 38 E trend and a 55O northwest dip. 
Outcrops can be traced for several thousand feet. The stockworks consist of systems of closely spaced 
1/4" to 1/2" thick quartz veins in sheeted, porous quartz monzonite containing large and abundant 
cavities. The quartz veins are brecciated, cemented and encrusted with calcium carbonate and silica, 
indicating multiple vents of shearing and associated mineralization. Feeble pyritization (hematite after 
pyrite) , chalcopyrite, manganese oxide, and malachite absorbed in kaolin are present, with bornite and 
free gold and silver reported (Ito and Morgan, 1980). The intervening ground between the two silicified 
zones is approximately 10 t o 20 feet thick. This intervening ground and a hanging wall and foot wall 
thickness of at least 30 feet, are intensely kaolinized or chloritized. The ground adjacent to the two 
silicified zones is also feebly but consistently pyritized (hematite after pyrite)(Greenwood, 1984, p. 52) .  
 
An area adjacent to the Telegraph Mine, which has been drilled by Cascade Energy and Metals 
Corporation, and a strike-projected extension of the Telegraph vein system, have received the MRZ-2b 
classification for hydrothermal deposits (Greenwood, 1984, p. 53)  
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Figure 1. Map of Telegraph Mine. Ito and Morgan, 1981. 
Halloran Hills 
 
To the north of the viewpoint at mile 23.5 is the Halloran Hills and Turquoise Hills. These are famous for 
their deposits of turquoise. A compilation of published and some unpublished data about the Halloran 
Turquoise District is found in Wilkerson (2021). 
 
MAP 04: Halloran Summit to Clark Mountains 
 
Mile Next 
22.5 (1.7) Outcrops and ridge of Cretaceous biotite-rich granitoid rocks (Kb) to the north.  
 

 
 
Beyond the granite is a cliff and knob of basalt (QTbl). 
 
Mile Next 
23.5 (0.8) Mount Charleston in the Goodspring Mountains is the the northeast. The Kingston 
Range is to the north 
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24.3 (13.1) Halloran Summit Overpass. The rocks on either side of the freeway are (Tg) 
 

 
Mile Next 
37.4 (10.2) Valley wells Rest Area. Rocks in the hills to the north are Cretaceous Teutonia Granite 
 (Kt) and Tertiary granite (Tg). Rocks to the south at 1249 Hill are Tertiary gravel (Tg). 
 
43.2 (5.8) Cross the Clark Mountain Thrust Fault 
 
47.6 (3.5) Valley Wells Exit. Rocks on both sides of the freeway are Pleistocene-Pliocene playa and  
pluvial lake deposits  
(QTg) 
 

 
 
Cima Road is to the south and the Excellsior Mine Road is to the north 
 
Valley Wells Smelter Site 
 
One point six (1.6) miles north of the Valley Wells interchange is the site of the Valley Wells Smelter.  
This site processed ores from various mines in the Clark Mountains.  A large slag deposit still exists at the 
site as do a number of underground miner’s condominiums. 
 
MAP 05: Mountain Pass Area to Nipton exit 
 
Miles Next 
 
41.1 (2.3) Viewpoint, Mohawk Mine. The Mohawk is on the western edge of the Clark Mountains 
 to the left (north) 
 
Mohawk Mine 
 
The Mohawk is a past producer of copper, gold, silver and zinc (MRDS, 2011, No. 10237847).  
 
The lead-silver-zinc deposits at the Mohawk mine were discovered and first worked during World War I. 
The property remained idle until 1942, but has been active since then. The ore deposits are bodies of lead 
and zinc carbonates in limestone. They lie near a quartz monzonite contact. The quartz monzonite forms 
the southern slope of Mohawk Hill; its contact with the limestone seems to be intrusive, but is modified 
by faulting. The contact is irregular in detail, but strikes generally eastward, and dips about 40° 
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southward. Cerussite, the principal ore mineral, is accompanied by subordinate smithsonite, minor 
proportions of galena, sphalerite, and copper carbonates. The ore is soft, earthy, and associated with 
soft iron and manganese oxides. Although ore bodies are irregular in detail, they are largely confined to 
a zone 20 to 30 feet wide along the contact, but orebearing stringers and fissures also exist elsewhere in 
the mine area. Mineralization appears strongest where fractures cross the contact zone. Development 
consists of three tunnels at different elevations driven northward into Mohawk Hill. Workings, including 
winzes, raises, tunnels, drifts, and stopes, aggregate over 2500 feet The operators report that recent 
shipments to Selby, California, have averaged 8 to 10 percent lead, 3 percent zinc, and 7 to 8 ounces of 
silver.From May 1951 to December 1951, about 640 tons was shipped (Wright and others, 1953, p. 110-
111).  
 

 
Figure 2. From USGS, 1990, p. 21 
Information about the Mohawk mine minerals is found in Reynolds and Kampf (1983) 
 
Geologic reports for the Mohawk mine are found in Jessey (1988) and Jessey and Fallis (1989). They 
associated mineralization with normal-slip movement within the Clark Mountain thrust complex. 
 
The Mohawk is also known as the Wilshire Mne. It has sheared, brecciated and silicified limonitic zones 
in dolostone with minor quartz and pyrite (USBOM, 1990, Table 2, p.73). 
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The Mohawk Annex deposit has sheared gray-to-tan zones, dolostone some with containing 
Mineralization tactite. along sheared tactites zones includes and in  quartz {some timonite, chalcedonic), 
magnetite, manganese galena(?), oxides, secondary  zinc minerals,  docrase?), wollastonite, mica,  
and diopside garnet (USBOM, 1990, Table 2, p. 75) 
 

 
Figure 3 Map of the Mohawk mine. From Hewett, 1956, p. 145. 
42.4 (1.0) Viewpoint, Yucca queen and Copper world Mines 
 
From this point, 0.4 miles to the north is the Yucca Queen mine. Beyond it, at 2.4 miles from this point is 
the Copper World Mine. These mines are hosted by Cambrian Dolomite (€d)…  
 

 
 
… and  older granitoid rocks (Kg2) 
 

 
 
Yucca Queen (Yucca Metals) Mine 
 
The Yucca Metals mine is a lead-silver deposit just east of the Mohawk mine described above. The lead 
ores occur in fractures in limestone. Two cars of ore shipped in 1917, carried 19 to 24 percent lead and 5 
ounces of silver per ton. Ore bodies are discontinuous, irregularly distributed pods and veinlets 
containing secondary lead minerals, subordinate galena, and abundant iron and manganese oxides. They 
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lie along steeply dipping fractures t11at generally strike N. 50° E., or N. 40° W .. Development consists of 
two tunnels, each over 200 feet in length, 5 ~hafts from 20 to 60 feet deep, and numerous trenches and 
prospect pits. The shafts and trenches are widely scattered over the claims (Wright and others, 1953, p. 
113) 
 
Class D, Type 2. Comprises 17 claims near Clark Mt. Station, 24 miles north of Cima, at 4500 feet 
elevation. Argentiferous galena, chalcopyrite, and cerussite occur along a fissure in limestone adjacent to 
diorite porphyry intrusion. Ore horizon is at contact bet ween white marbleized limestone and blue 
limestone. Developed by 5 shafts, 20 to 60 feet deep, 2 tunnels, and numerous prospect pits and 
trenches. Shipped ore in 1926 and in 1942. Last shipment contained 2.6%; lead, 3.34~ copper, 17.30 
ounces of silver per ton, and some gold. Earlier shipment was lead-silver ore and contained 25~ lead, 7, 
90 ounces of silver, and minor copper and gold (Goodwin, 1957, p. 679).  
 
Copper World Mine 
 
A compilation of published and some unpublished reports and maps of the Copper World Mine are 
found in Wilkerson (2022b). 
 
Although the exact date of discovery of the Copper World mine is not recorded, it was one of the first 
mines of the region to be explored, and there is a record of shipments as early as 1869 (Crossman, 1890-
91). After this early exploration, little was done until 1898 when a smelter was erected (Min. and Sci. 
Press, 1897, v. 74, p. 94; 1899, v. 78, p. 35). After a brief campaign of exploration which yielded copper 
worth about $750,000 (Calif. State Min. Bur., Bull. 50, 1908), it again lay idle until 1906. From that year 
to 1908, under the ownership of the Cocopah Copper Co., it was the source of 3,638 dry tons of ore that 
contained about 7 percent copper. The principal period of operation extended from 1916 to 1918 when 
about 1,735 of crude ore containing about 4 percent copper and 1,353 tons of matte containing 25-28 
percent copper were shipped. (From Hewett, 1956, p.135) 
 

 
Figure 4. The Copper World copper smelter; Clark Mountain at left. Larry Vredenburgh collection. In 
Vredenburgh, 1989, p. 99 
 
The Copper World area contains deposits which in the past have yielded copper and lead-zinc-silver. 
Copper together with gold and silver have been produced from the Dewet, Copper World, Copper 
Commander, Lime Canyon, and the Keiper mines (Bezore and Joseph, 1985, Plate 3) mines. Ore minerals 
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at the Copper Commander, Copper World, and Dewey mines includes chalcopyrite, azurite, malachite, 
and crysocolla in a limestone and garnet-epidote matrix. Mineralization occurs along the contact 
between the Teutonia Quartz Monzonite and Paleozoic carbonates as well as along irregular tongues of 
quartz monzonite and irregular bodies of garnet-epidote skarn within southwest dipping carbonate rock 
that borders the pluton. This type of mineralization extends westward to within a few 100 feet of the 
Lime Canyon mine, which is a skarn-related hydrothermal mineral deposit. Ore minerals in the Lime 
Canyon and Keiper mines consists of galena, sphalerite, chalcopyrite, pyrite and their oxidation products 
which includes secondary zinc and copper oxide minerals and iron oxides. The quartz monzonite near the 
Lime Canyon mine has been sericitized and chloritized and contains epidote and garnet within a large 
area surrounding the mine but has little sulfide mineralization (From Bezore and Joseph, 1985, p. 
 

 
Figure 5. Geologic map of the Copper Word mine and surrounding area. From Hewett, 1956. 
 
Mile Next 
43.4 (0.7) Cross the Mesquite (West Clark Mountain) Thrust (Burchdiel and Davis, 1988). 
 

This fault places Cambrian dolomites (€d) over Permian to Devonian limestone (PDI)’

 
 
Evans (1971) mapped this contact as Upper Devonian Goodsprings Dolomite (D€gu)….. 
 



 
12 

 

 
 
… over Devonian Sultan Limestone (Dsv). 
 

 
 
Mile Next 
44.1 (1.3) Cross the Mescal (East Clark Mountain) Thrust 
 
This fault places Cambrian dolomites (€d) over Paleozoic gneiss (Xg). 
 
Evans (1971) mapped this thrust fault at placing Lower Devonian Goodsprings Formation (D€g3) to the 
north, and Upper Devonian Goodsprings Formation (D€gu) to the south over PreCambrian syenite and 
granite (p€s): 
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45.4 (0.6) Mountain Pass Mine Exit at Baily Road. After exiting Interstate I-15, turn north and go to 
the Mountain Pass Mine Visitor’s Center 
 
46.0 Mountain Pass Mine Visitor’s Center 
 
Mountain Pass Mine 
 
A compilation of the geology and mining history of the Mountain Pass Mine is found in Wilkerson 
(2022c). 
 
History 
The Clark Mining District was established in 1855 with a primary interest in silver production (Warho, 
1980, p. 359. 
 
Between 1900 and 1920 many small lead, zinc, copper, gold and tungsten mines were started and some 
production recorded. The Sulphide Queen gold mine, adjacent to the Mountain Pass orebody, was not 
discovered until 1936. A 100-ton cyanide plant was built and a small production achieved prior to World 
War II (Warhol, 1980, p. 359) to process the gold and base metal ores. 
 
In spite of the very considerable mining exploration in the Clark Mountains area before 1949, the 
presence of rare earth metals was not suspected. Herbert Woodward, later a metallurgist for Molycorp, 
and his partner, Jarnes Watklns, borrowed a geiger counter from "Pop" Simon, owner of a motel and 
service station at Jean, Nevada. Any discovery was to be split three ways. Finding nothing of interest ln 
the Goodsprings area, they were invited to examine a mineral collection belonging to Fred B. Piehl, half-
owner of the Sulphide Queen gold mine. Specimens from this area were radioactive. Woodward and 
Watkins located the Birthday claims, using Simon's counter, north of Piehl's gold claims. Piehl, which his 
counter, found several radioactive veins near his gold mine. Specimens of a heavy, light-brown mineral 
from the Birthday discovery were taken to Boulder City, Nevada, where the Bureau of Mines' 
mineralogist identified it as bastnaesite, a fluo-carbonate of the cerium group of rare earth metals 
(Warhol, 1981, p. 359). 
 
Meanwhile the U.S. Geological Survey was mapping in detail the entire Mountain Pass radioactive area. 
During the course of this work an enormous deposit, not radioactive, was found (fig. 1 of Warhol, 1981). 
Much of it was on the Sulphide Queen claims. The discovery was announced in January 1951. Molycorp 
bought the Sulphide Queen property, including its gold cyanide plant and other buildings. Other 
adjoining mining claim groups were also acquired (Warhol, 1981, p. 359). 
 
All of this prospecting and property acquisition led to the development and utilization of the Mountain 
Pass orebody and its present eminence as the largest deposit of its kind ln the world. It is presently the 
principal supplier of rare earth products for this country Europe, and Japan (Warhol, 1981, p. 360). It ls 
interesting to note that many of the uses of the rare earths were developed only after their commercial 
availability was demonstrated by Molycorp on a scale which was only made possible by the Mountain 
Pass orebody. The research and development efforts that followed created much of the economic value 
of the orebody. It is easy to overlook the significance of this order of events; that is, the discovery of the 
resource had to precede the creation of its current economic value and its contributions to the 
technologies of chemistry, metallurgy, glass, electronics, and petroleum refining. The Lesson to be 
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learned ls plain: if this area had been closed to mineral entry ln the past, not only would the benefits 
from this resource have been postponed, but its value would still not be established (Warhol, 1981, p. 
360). 
 
The United States Geological Survey confirmed the bastnaesite discovery and made a public 
announcement ln November 1949. Many "geiger packers" flocked ln, other small radioactive veins were 
found and claim ownership became complicated. Molycorp became interested and bought the Birthday 
claims ln February, 1950 (Warhol, 1981, p. 359). 
 
Meanwhile the U.S. Geological Survey was mapping in detail the entire Mountain Pass radioactive area. 
During the course of this work an enormous deposit, not radioactive, was found (fig. 1 of Warhol, 1981). 
Much of it was on the Sulphide Queen claims. The discovery was announced in January 1951. Molycorp 
bought the Sulphide Queen property, including its gold cyanide plant and other buildings. Other 
adjoining mining claim groups were also acquired (Warhol, 1981, p. 359). 
 
All of this prospecting and property acquisition led to the development and utilization of the Mountain 
Pass orebody and its present eminence as the largest deposit of its kind ln the world. It is presently the 
principal supplier of rare earth products for this country Europe, and Japan (Warhol, 1981, p. 360). It ls 
interesting to note that many of the uses of the rare earths were developed only after their commercial 
availability was demonstrated by Molycorp on a scale which was only made possible by the Mountain 
Pass orebody. The research and development efforts that followed created much of the economic value 
of the orebody. It is easy to overlook the significance of this order of events; that is, the discovery of the 
resource had to precede the creation of its current economic value and its contributions to the 
technologies of chemistry, metallurgy, glass, electronics, and petroleum refining. The Lesson to be 
learned ls plain: if this area had been closed to mineral entry ln the past, not only would the benefits 
from this resource have been postponed, but its value would still not be established (Warhol, 1981, p. 
360). 
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Figure 6.Map and cross section of Mountain Pass deposit. From Warhol, 1981, p. 360. 
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Figure 7. Generalized geologic map of the Mountain Pass region.  From Ponce and others, 2018b 



 
17 

 

Production expanded greatly in the 1960s, to supply demand for europium used in color television 
screens. Between 1965 and 1995, the mine supplied most of the worldwide rare-earth metals 
consumption. Molybdenum Corporation of America changed its name to Molycorp in 1974. The 
corporation was acquired by Union Oil in 1977, which in turn became part of Chevron Corporation in 
2005. In 1998, the mine's separation plant ceased production of refined rare earth compounds; it 
continued to produce bastnäsite concentrate. The mine closed in 2002 after a toxic waste spill and 
wasn't reopened due to competition from Chinese suppliers, though processing of previously mined ore 
continued. In 2008, Chevron sold the mine to privately held Molycorp Minerals LLC, a company formed to 
revive the Mountain Pass mine. Molycorp announced plans to spend $500 million to reopen and expand 
the mine, and on July 29, 2010, it raised about $400 million through an initial public offering, selling 
28,125,000 shares at $14 under the ticker symbol MCP on the New York Stock Exchange. In December 
2010, Molycorp announced that it had secured all the environmental permits needed to build a new ore 
processing plant at the mine; construction would begin in January 2011, and was expected to be 
completed by the end of 2012. On August 27, 2012, the company announced that mining had restarted. 
The processing plant was in full production on June 25, 2015, when Molycorp filed for Chapter 11 
bankruptcy with outstanding bonds in the amount of $US 1.4 billion. The company's shares were 
removed from the NYSE. In August 2015, it was reported that the mine was to be shut down. On August 
31, 2016, Molycorp Inc. emerged from bankruptcy as Neo Performance Materials, leaving behind the 
mine as Molycorp Minerals LLC in its own separate Chapter 11 bankruptcy. As of January 2016, its shares 
were traded OTC under the symbol MCPIQ. Mountain Pass was acquired out of bankruptcy in July 2017 
with the goal of reviving America's rare earth industry. MP Materials resumed mining and refining 
operations in January 2018. MP Materials is 51.8%-owned by US hedge funds JHL Capital Group (and its 
CEO James Litinsky) and QVT Financial LP, while Shenghe Resources Holding Co. Ltd., a partially state-
owned enterprise of the Government of China, holds an 8.0% stake. Apart from institutions, the public 
owns 18% (Wickipedia, 2022). 
 
After congressional designation of the East Mojave Scenic area (Now the Mojave National Preserve), 
detailed mapping of the Mountain Pass area was conducted. That work refined previous petrological, 
mineralogical, geochemical and geophysical understandings of the deposit and provided additional clues 
to it extent, character and genesis. 
 
From its initial production up to the present day, most of the ore at Mountain Pass was used to 
beneficiate europium. The other 16 rare earth elements were not separated or sold. Sometimes the 
bastnesite ore was sold in bulk for abrasives. MP Materials has received a grant from the U.S. 
Department of energy to create a plant that would extract all of the rare earth elements from the 
Mountain Pass bastnesite. Because there is no capability for that kind of applied metallurgy, today ores 
are shipped to China for processing. 
 
Stratigraphy 
 
The Mountain Pass Mine lies within a northwest trending block of Precambrian basement bounded on 
three sides by faults and on the fourth by alluvium of the Ivanpah Valley. The Precambrian host rock 
consists of a series of gneisses and schists, strongly foliated and sheared. The earliest phases, hornblende 
schist and biotite gneiss were subsequently intruded by granite (granite gneiss). These rocks were in turn 
cut by pegmatitic dikes (gneissic pegmatite). The entire sequence was metamorphosed at some time 
prior to the intrusion of the carbonatite complex about 1.4 BP (CSU Pomona, 2021). 
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The carbonatite complex consists of a total of eight plugs of alkali igneous rocks ranging in composition 
from shonkinite to carbonatite. The plugs are all elongated in a northwest direction and dip about 50 to 
the southwest. They range from 100 to 2000 meters in length and appear to lie unevenly spaced along 
two nearly parallel northwest trending rows. Associated with the plugs are 200 dikes of carbonatite 
which also trend northwest (CSU Pomona, 2021). 
 
Phanerozoic rocks to the west of Mountain Pass consist of a nearly complete sequence of marine 
sedimentary strata from Cambrian through Triassic. Southwest of the district TriassicJurassic sediments 
are intruded by Jurassic/Cretaceous quartz monzonite (Teutonia batholith) and locally overlain by 
Delfonte volcanics of uncertain age (Jurassic ?) (CSU Pomona, 2021). 
 
Structure 
 
The KeaneyMollusk Mine thrust to the west of the mine juxtaposes Cambrian Bonanza King (to the west) 
and Precambrian basement. The plane of the thrust is clearly visible as the break in slope near the 
microwave tower at the east end of Mohawk Hill. The thrust strikes northnorthwest and dips gently to 
the west. Burchfiel and Davis (1988) describe the thrust as a decollement type thrust which in the vicinity 
of Mountain Pass has resulted in the "youngeroverolder" Cambrian Bonanza King above Cambrian 
Tapeats, Bright Angel and locally, Precambrian basement. South of I15, and the South Fault, the more 
typical thrust sequence of "olderoveryounger" Bonanza King over Mesozoic carbonates, clastics and 
volcanics can be seen in the Mescal Range (CSU Pomona, 2021). 
 
 

 
Figure 8. Geologic map of the Mountain Pass area. From CSU Pomona, 2021. 
 
The South fault to the southsouthwest of Mountain Pass is a northwest striking high angle normal fault 
of debatable age. Footwall rocks are Precambrian basement while the hanging wall comprises a nearly 
complete PaleozoicMesozoic sequence. Presumably, it is the Clark Mountain fault of Hewett (1956) and 
as such can be interpreted as of Cenozoic age. However, Burchfiel and Davis (1988) state that movement 
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along the South fault prior to Mesozoic thrusting was responsible for uplifting the Precambrian block to 
the northeast. This interpretation places an early to mid-Mesozoic age on the fault (CSU Pomona, 2021). 
 
The North fault to the northnortheast of the mine is poorly defined. Much of this fault lies beneath 
alluvium and only the geology staff at MolyCorp has accurate maps of the fault. Based on the mapping 
of Olsen and Pray (1954), the fault has been interpreted as a high angle normal fault. Footwall and 
hanging wall rocks are presumably Precambrian basement at Mountain Pass, but if the fault continues to 
the west beneath the Mohawk valley Paleozoic rocks may be involved in the faulting (CSU Pomona, 
2021). 
 
Geophysics 
Ponce and Denton (2018a, 2918b, 2019) produced a series of geophysical maps for the Mountain Pass 
area. They made maps of gravity, aeromagnetics and radioactivity. 
 
Mineralogy 
 
The Mountain Pass bastnesite orebody is considered to be a world class deposit.  It contains 8% to 12% 
rare-earth oxides, mostly contained in the mineral bastnäsite. Gangue minerals include calcite, barite, 
and dolomite. It is regarded as a world-class rare-earth mineral deposit. The metals that can be 
extracted from it include cerium, lanthanum, neodymium, and europium (Wickipedia, 2022). 
 
Carbonatite is an intrusive igneous rock composed predominantly of calcite and/or dolomite. At 
Mountain Pass the main ore body occurs as a large plug and smaller peripheral dikes within the sheared 
gneissic host. Warhol (1980) states that the ore body has a strike length of 750 meters, thickness of 75 
meters and dips 40 to the west. The ore consists of 60% carbonate (calcite, dolomite, siderite and 
ankerite), 20% sulfate (barite and celestite), 10% bastnaesite (rare earth fluorocarbonate) and 10% 
silicate phases (chiefly quartz) (CSU Pomona, 2021). 
 
Bastnaesite is the principle ore mineral, but minor monazite and perhaps apatite are also recovered in 
the milling process. The following (from Warhol, 1980) is the best approximation of the rare earth 
elemental breakdown in the ore (CSU Pomona, 2021). 
 
Cerium 50.0% 
Lanthanum 34.0% 
Neodymium 11.0% 
Praseodymium 4.0% 
Samarium 0.5% 
Gadolinium 0.2% 
Europium 0.1% 
Others 0.2% 
 
Alteration 
 
Alteration consists of fenitization and minor supergene hemitization. Fenitization is an alkali, 
metasomatic alteration characterized by secondary Kspar as well as sodic amphiboles and pyroxenes. 
The net result is to alter the host to a rock resembling a syenite. Thus, it often becomes difficult to 
distinguish the alkali intrusives from metasomatically altered gneiss. Hematite is a common mineral on 



 
20 

 

the dumps where it occupies fractures and coats rocks. Its relationship to the other minerals suggests it is 
of supergene origin. Large botryoidal masses of calcite filling open spaces in the carbonatite complex are 
also of secondary origin (CSU Pomona, 2021). 
 
Mine Geology 
 
Within the mine area three major "older" metamorphic rock types have been recognized; biotite granite 
gneiss, granitic augen gneiss and sillimanite-biotite-garnet gneiss. These represent only the dominant 
lithologies in a highly variable sequence of gneisses, schists and minor marble. Olsen and Pray (1954) 
suggest that the volcanic and sedimentary protoliths of the sillimanite-biotite-garnet gneiss were 
intruded by bioite granite producing a migmatite, later deformed to biotite granite gneiss. Subsequently, 
the complex was intruded by synkinematic leucogranite and mafic dikes. Regional metamorphism 
culminated at about 1.7 BP (CSU Pomona, 2021). 
 
The carbonatite complex consists of eight alkali plugs ranging in composition from shonkinite to 
carbonatite (Woyski,1980). The plugs transect the metamorphic foliation, but are themselves 
undeformed. Shonkinite was the first alkali phase to be intruded, followed by syenite, granite, fine 
grained shonkinite dikes and finally carbonatite. Shonkinite is defined as a mafic, alkali rock composed of 
greater than 50% mafic minerals. At Mountain Pass shonkinite characteristically contains 2540% biotite, 
540% sodic pyroxene and 4050% microcline (Woyski, 1980). Apatite is a common and often abundant 
accessory. The early shonkinite phase is typically medium to coarse grained, while later dikes are fine 
grained. Granite and syenite have essentially similar mineralogies to shonkinite, lacking however, the 
high percentage of mafic phases. Granite and syenite are differentiated on the basis of quartz content, 
the latter with less than 5% quartz. Typically, both are coarse grained and occasionally porphyritic, the 
phenocrysts aegerine, biotite or phlogopite (CSU Pomona, 2021). 
 
South of the mine a nearly complete sequence of PaleozoicLower Mesozoic sedimentary rocks lies within 
the footwall block of the South fault. Striking, crossbedded Aztec Sandstone caps the sedimentary 
section. Delfonte volcanics of probable Jurassic age cut the sedimentary units (CSU Pomona, 2021). 
 
Grade 
On July 2020, Proven and Probable Reserves, using a 3.83% total rare-earth oxide (REO) cutoff grade, 
were 18.9 million tonnes of ore containing 1.36 million tonnes of REO at an average grade of 7.06% REO 
(Wickipedia, 2022). 
 
 
Mile Next 
0.0 (4.9) Return to the Bailey Road exit. Go east toward Prim on Interstate I-15. From this point  
to the Nipton exit, we drive through Proterozoic gneiss and granitoids (Xg) 
 
MAP 06: Nipton Exit to Von Schmit Line 
 
Mile Next 
4.9 (0.5) Nipton Exit from Interstate I-15. Turn right, go east toward Nipton on the Nipton Road 
 
To the south is 1311 Hill and a southwestern spur of the Clark Mountains. The east and west thirds of 
this hill are Early Paleozoic older granitoids (Xg3).  
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The central part of the hill is Early Proterozoic Mignatite (Xm).  The contacts between these units are 
parallel and they strike north-south. 
 

 
 
Going east on the Nipton Road we descend to the Ivanpah valley.  
 
Mile Next 
 
5.4 (3.0) Viewpoint, Cogs Group Silver mine. 
 
To the south on the southeastern flank of 1311 Hill is the Cogs Group Silver Mine (MRDS, 2011, No. 
10164913). 
 
The country rock at this mine is garnetiferous Precambrian gneiss. It has a N.5oW. striking 90o dipping 
shear zone, about 5 feet thick which is exposed in a cut. There is one 10o decline has many nearby dozer 
scapings. No production has been reported. Sample CDC-47 contains 8 ppm silver (USGS, 1990, Vol. 1   
Table 2, page 88). That is 0.25 oz/ton. 
 
Mile Next 
 
8.4 (2.5) Ivanpagh Road Junction. We will return here on our return trip. Proceed straight  
ahead, to the east on the Nipton Road. A few hundred feet to the southwest of this road intersection 
are some tanks. These are water tanks that receive waste discharge water from the Mountain Pass 
mine.  The water used to be spread on the ground in this area for percolation and evaporation. Toxic 
chemicals were found in the water, including thorium. Now waste water is injected into the playa. 
 
10.9 (4.2) Murphy Well is 0.3 miles to the south 
 
15.1 (2.0) Nipton townsite 
 
A mining camp was established here at the crossroads of two wagon trails. The town was founded on 
February 9, 1905, with the coming of the first train on the newly constructed San Pedro, Los Angeles & 
Salt Lake Railroad. It was called "Nippeno Camp" following a nearby discovery of gold. The name was 
changed to Nipton when the San Pedro, Los Angeles & Salt Lake Railroad merged with the Union Pacific 
Railroad around 1910. In addition to being a cattle-loading station for several local ranches, the town 
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and depot also supplied numerous mines in the area, becoming a social center for the sparse population 
of the region. On April 10, 1940, President Roosevelt approves transferring title of Nipton to Harry 
Trehearne under the Homestead Act. It stays in the family’s hands until 1956 when it passes to six 
owners. In 1985 Gerald "Jerry" Freeman and Roxanne Lang purchased Nipton for about $200,000. They 
restored the cafe and five-room hotel and planted a grove of eucalyptus trees. When Freeman's health 
deteriorated in 2016, they put the town up for sale.In September 2017, Nipton was purchased by 
American Green Inc., for US $5 million with plans to turn the town into a cannabis tourism destination. 
The CEO of the company hoped to make this into the first "Pot Town, USA". American Green Inc. sold 
the town in March 2018 after failing to attract the capital investment necessary to continue the project. 
The town was sold to Delta International Oil & Gas for a total of $7.7 million in debt assumption and 
Delta preferred stock, along with a provision that it continue with the project to transform the 80-acre 
(32 ha) town on the edge of the Mojave Desert into a cannabis-themed resort. The town was listed for 
sale again in November 2020 for $2.75 million. In January 2023, Nipton was purchased by Spiegelworld, 
an American theater company, for $2.5 million. Spiegelworld has stated that Nipton will become their 
new base of operations and will become a place "where Spiegelworld artists and performers will retreat 
to dream, create and undertake unfettered artistic experimentation. (Wickipedia, 2022). 
 
There used to be a campground of Indian teepees at Nipton. 
 
Mine Next 
 
17.1 Von Schmidt Line 
 
This is the original (1873) survey of the eastern boarder of California. Found to be off by about a mile, it 
had to be re-surveyed.  In the process, some towns, like Aurora were administratively moved from being 
in California to being in Nevada. The problem originated with the vague definition of the State of 
California that accompanied it’s process 
 
The following is from the Las Vegas Review Journal, April 27, 2099: 
 
The dispute dates to 1850, when California became a state and a survey set the original boundary from 
Lake Tahoe north. Some California officials would later claim that an error by the survey team caused the 
line to be drawn as much as one-third of a mile too far west. 
 
In 1862, Nevada officials tried to get California legislators to cede all territory east of the Sierra Nevada. 
When that didn’t work, Nevada simply laid claim to a portion of the Honey Lake Valley, northwest of 
Reno, as part of the newly formed Roop County. 
 
What followed was a series of escalating jurisdictional disputes, as lawmen and judges on both sides of 
the disputed line were arrested and dragged off to jail, only to be freed by groups of their armed 
supporters. 
 
The inevitable gunfight finally broke out on Feb. 15, 1863, leaving several people wounded but none 
dead. 
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Meanwhile, some 130 miles to the south, residents of the mining camp of Aurora found a peaceful 
resolution to the border dispute: They simply picked a full slate of Nevada officials and a full slate of 
California officials in an election that featured separate polling places but the same voters. 
 
The arrangement seemed to work just fine. For a brief time, Aurora served as the seat of government for 
both Esmeralda County, Nev., and Mono County, Calif. The town’s choice for the California Assembly 
quickly became speaker, while its choice for the Nevada Territorial Legislature was named president of 
that body. 
 
Aurora eventually went to Nevada after a joint boundary survey was conducted as part of the armistice 
that ended the so-called Roop County War. Much of the disputed area around Honey Lake ended up in 
California, though Nevada would continue to lobby for a western border along the Sierra summit line for 
the next 50 years. 
 
The border between the two states shifted a number of times during that period. An 1868 survey moved 
the line north of Lake Tahoe two miles west, prompting a call for a full survey of the border in 1872. 
 
That measurement, by Allexey Von Schmidt, changed the north-south segment again and charted an 
oblique line to the Colorado River that still shows up on maps, if only as a historical curiosity. The so-
called Von Schmidt line raised enough doubts in Washington to prompt yet another survey in 1892, this 
time by the U.S. Coast and Geodetic Survey, precursor to today’s National Geodetic Survey. 
 
Of course, such errors and corrections aren’t surprising given the limited tools surveyors had to work 
with, said former Nevada State Archivist Guy Rocha. 
 
“Today, with satellite technology, you could reconfigure the whole thing and you’d be a little bit off all 
over the place I think,” he said. “There would have to be errors. The question is, would there be gross 
errors?” 
 
The state border dispute flared again in the late 1970s, when the California Lands Commission made 
issue of that moldy old survey error of 1850 along the border north of Lake Tahoe. 
 
California eventually filed a lawsuit to settle the issue, and the U.S. Supreme Court ruled that the 
boundary should remain where both states had long recognized it to be. 
 
“If the court had ruled to move the line, there would have been all sorts of disruptions,” Rocha said. 
 
Most significantly, the casinos just inside the Nevada border at Lake Tahoe suddenly could have found 
themselves out of business in California, he said. 
 
Using the Supreme Court decision as its guide, Congress took up legislation in 1985 that cleared title to 
more than 11,000 acres along the border and effectively put an end to the 125-year-old dispute. 
 
MAP 07: State Line to  
 
Mile Next 
17.6 (2.2) State Line. Here we pass into Clark County. Information on the mines and geology of  
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Clark County are found in Longwell and others, 1965. 
 
19.8 (0.9) Site of abandoned town of Crecent. To the northwest are the McCollough Mountains. 
To the Southeast are the New York Mountains (Miller and Wooden, 1993). The rocks in both ranges in 
this area are Upper Pre-Cambrian undivided 
 

 
 
 
20.7 (2.2) Yeager Mine on the left (north). Gravel pit on the right 
 
22.9 (1.2) Silver Bell Mine at roadway. Near the Cresent Peak road. To the south is Crecent peak  
that has a Cretaceous-Tertiary undivided porphyritic intrusive rocks (KTi) . 
 

 
 
24.1 (5.2) Dawn Rena Mine on the left (north). The Peyton Mine is at two locations to the south  
and southwest. 
 
29.3 (8.2) Walker Boy Ranch Junction. Turn right and go south-southwest toward 
the Castle Mountain Mine. The Highland Range is to the north and the New York Mountains are to the 
southwest. As we drive down to the Castle Mountain Mine, the New York mountains expose 
Precambrian metamorphic rocks (Xm) (Miller and others, 2007; Miller and Wooden, 1993). The Castle 
Mountains were described by Medall (1964).Mineral resources of the Castle Peaks Wilderness Study 
Area were described by Miller and others (1986). 
MAP 08: Walker Boy Ranch to  
37.5 (2.4) Walker Boy Ranch (abandoned).  
 
PRIMARY AND ANTITHETIC FAULTS 
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As we proceed to the southwest, the roadway parallels a fault structure illustrated in map 08C. There 
are two sheer faults shown in green. The western sheer has series of unnamed prospects along it. 
Between the two green sheers are antithetic sheers shown in purple. In mines this type of structure is 
called “ladder veins”. The antithetic faults form from movement on the primary sheer faults. The 
geometry of the faults indicates that there is left-lateral movement on these primary faults. The near-
perpendicular geometry suggests that the movement is in an early stage of deformation. If it continues, 
the space between the primary shears will decrease and the length of the antithetic shears will increase 
forming a “lazy S” shape.  This model is illustrated, below 
 



 
26 

 

 
 
A consequence of this deformation style is that maximum tension is in the center of the expanding 
antithetic fault. That is where pressure is minimized and magmas or solutions are likely to invade the 
fracture system. 
 
The area around the Walker Boy Ranch is a Joshua Tree forest. 
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Figure 9. Primary and Secondary faults in the New York Mountains. 
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39.1 (0.4) Cross antithetic fault and see Tertiary volcanic rocks exposed on both sides of the road. 
 
39.5 (3.0) State Line 
 

 
 

 
 
42.5 (1.7) Hill 1848 to the right (west) is a butte of Tertiary basalt (Tb). 
 
MAP 10: Hill 1848 to  
 
44.2 (2.8) Rocks to the left (southwest) are Miocene Dacite and rhyolite (Tdr). 
 
47.0 (0.8) Castle Mountain Junction. Go straight, then veer left (west) to the Castle Mountain 
 Mine. 
 
47.8  Castle Mountain Mine 
 
CASTLE MOUNTAIN MINE 
 
A compilation of information about the Castle Mountain mine is accessible in Wilkerson (2022b) and 
Durning and others (1986). A geologic map of the Castle Mountains is found in Capps and Moore (1997). 
Their tectonic evolution is described in Capps (1993a, 1993b). 
 
The Project is located in the historic Hart Mining District, at the southern end of the Castle Mountains. 
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Figure 10. From Smith and others, 2018, Page 7-3. 
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Figure 11. Property Map Figure 4-2. From Smith and others, 2018, Page 4-4 
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Figure 12. Mine layout plan. From Pompy, 1992, p. 182. 
 
History 
 
Gold was first discovered in the Castle Mountains in 1907 by James Hart and brothers, Bert and Clark 
Hitt. The original discovery was in high grade veins carrying as much as 500 oz Au/ton, but most of the 
ore contained 1 to 2 oz Au/ton. Production was not significant, despite extensive underground workings 
at the Oro Belle and Hart consolidated mines, and operations ceased within a few years (USGS, 2011).  
 
In 1933, the Big Chief mine (aka Valley View Mine) was opened with underground mining and a cyanide 
mill, but production was minor and the mine closed in 1942 (Linder, 1989; Capps and Moore, 1991 and  
USGS, 2011).  
 
Stephan Joseph, in 1985, predicted that gold potential was high for the rhyolitic volcanic rocks of the 
Castle Mountains: 
 
“Overall mineral potential in the Ivanpah-Crescent Peak-Searchlight quadrangles is highly favorable, 
especially in terms of gold, limestone, and rare-earth mineral s. Particular attention should be directed 
to: (1) the Castle Mountains where rhyolitic volcanic rocks are likely to host gold mineralization….” 
(Joseph, 19985, p. 3). 
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The major gold deposits were discovered in 1986 by consulting geologist, Harold Linder. Viceroy Gold 
Corporation (subsidiary of Viceroy Resource Corporation), operator of the Castle Mountains Mine, 
announced pre-mine (1990) combined reserves of over 38 million short tons of ore in six deposits (Hart 
Tunnel, Jumbo, Jumbo South, Lesley Ann, Oro Belle, and South Extension) totaling about two million 
ounces (62.2 metric tons) of gold in the ground (USGS, 2011).  
 
In 1992, production began on a single open pit to mine the Jumbo South and Lesley Ann deposits with a 
combined ore grade of 0.048 oz Au/ton. Reserves for these deposits assume a cut-off grade of 0.015 oz 
Au/ton. Ore grades for the other four deposits varied between 0.044 and 0.046 oz Au/ton. Gold recovery 
varies between 65% and 70% (USGS, 2011).  
 
Mining ceased in May 2001; heap leaching of ore ceased in 2005. The mine produced about 1,150,000 
troy ounces (35.8 metric tons) of gold during its 10 years of operation. Viceroy's holdings include over 
2400 claims, which include most of the Castle Mountains (Linder, 1989; Capps and Moore, 1991, 1997; 
Kohler, 2002, 2006 and USGS, 2011).  
 
The district has also been mined for clay by other mining companies. Two open pit clay mines, each 
about 450 meters (1476 feet) in diameter, are located immediately west of the newly discovered gold 
deposits. A third clay pit with minor production is located southeast of the deposits. Clay production 
began in the 1920s; the most recent production, mid- to late-1980s, was sporadic and totaled about 
10,000 tons annually (Capps and Moore, 1991 and USGS, 2011). 
 
Reclamation was proceeding on schedule at the Castle Mountain mine as gold prices escalated from 
$490 per ounce in 1990 to $1,800 per ounce in 2015. That lead to a re-analysis of mining at Castle 
Mountain. 
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Figure 13. Gold price chart https://www.gainesvillecoins.com/blog/gold-price-history accessed Jan. 25, 
2023 
Waste materials at Castle Mountain, carefully revegetated, are now ore-grade materials. Those areas of 
the mine are now be re-excavated and placed on heap leach piles for cyanide leaching. Details about 
these activities are found in the water report for the mine (California Water Board, 2020). 
 
Construction of the first phase was expected to start in mid-2019, with ore stacking and commissioning 
expected by the end of 2019 (Mine, 2022). 
 
The first phase of development was expected to run for three years and is forecasted to produce an 
average of 45,000oz of gold a year. The second phase, from years four to 16, is anticipated to produce an 
annual average of 203,000oz of gold (Mine, 2022). 
 
The project is estimated to produce 2.8Moz of gold over its initial mine life of 16 years. It is expected to 
create up to 600 jobs during both construction and operations (Mine, 2022). Production and other 
development information is found in Equinox (2022a. 2022b, 2022c) and Engineering and Mining Journal 
(1988). Castle Mountain mine received an award for its outstanding reclamation efforts (Pompy, 1992). 
 
Regional Geology 
 
An overview of the geology of the Castle Mountain gold deposit is found in Linder, H., 1988, 1989a and 
1989b. 
 
The Castle Mountains are located near the western margin of the Colorado River extensional corridor, a 
major regional tectonic feature. The volcanotectonic evolution of the Castle Mountains and 
accompanying synvolcanic gold mineralization is believed to be associated with formation of the 
Colorado River extensional corridor. No regional low-angle normal (detachment) faults crop out in the 
Castle Mountains (or in the Piute Range to the south), although detachment faults are exposed to the 
west in the Kingston Range and to the east in the Black Mountains of Arizona. Local low-angle normal 
faults cut both the Miocene volcanic rocks and underlying gneiss in the northern part of the Hart Peak 
Quadrangle. East-dipping normal faults in the northeast Castle Mountains may be antithetic to a 
possible north-striking, low-angle normal fault or detachment surface in the Piute Valley. Structures in 
the Castle Mountains are temporally and spatially consistent with crustal extension in the region, but on 
a much smaller scale as compared to the highly extended Colorado River extensional terrane to the east 
(Linder, 1989; Capps and Moore, 1991, 1997; Nielson and Turner, 1999; Spencer, 1985 and USGS, 2011). 
 
Stratigraphy 
 
From oldest to youngest recognized units in the Castle Mountain mine area by Capps and Moore, 1997 
and USGS, 2011 area are: 
 
Proterozoic basement gnanitoids and gneiss 
Paleozoic rocks 
Peach Springs Tuff 
Miocene Castle Mountains Volcanic Sequence (CMV) 
Tertiary Intrusive Rocks 
Tertiary rocks associated with mineralization and alteration. Banded veins and hydrothermal breccias 

https://www.gainesvillecoins.com/blog/gold-price-history
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Post CMV-Pre Piute Range Conglomerate 
Miocene Piute Range Volcanic Rocks (PRV) 
Tertiary and Quaternary deposits 
Tertiary carbonate deposits 
 
This stratigraphy was modified by New Castle corporation mapping in 2016-2017 and shown in the 
illustration, below 
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Figure 14. From Smith and others, 2018, page 7-6. 
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Figure 15. Geologic map of the Castle Mountain Miner area. From Nielson, 1998. 



 
37 

 

 
Figure 16. Aerial photograph of the Castle Mountain Mine. 
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Figure 17. Castle Mountain Mine. From Mine Magazine.net. Accessed Sept. 10, 2022. 
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Figure 18. NP Energy.net accessed Sept. 10, 2022. 
Structure 
 
There are two dominant orientations of faults on the Project. The youngest generation of faults trend 
northeast-southwest and offsets earlier east-west trending faults. The moderately to steeply southeast 
dipping, northeast striking faults are the dominant structures. There are conjugate sets of northwest 
dipping faults. These commonly express “y” patterns in the field due to the southeast dipping set 
truncating and locally offsetting the northwest dipping sets. These are normal faults with a minor dextral 
strike-slip component. These faults have been mapped on surface and have also been modelled in 3D 
from drilling data and are named Maverick, Goose, Ice Man, Ripley, Dillon, McLane, Predato (Secrest and 
others, 2021, p. 7-15). 
 
Capps and Moore (1997) recognized east-west faults which they interpreted to be pre- to syn- Linder 
Peak since they consistently cut Jack Wells rocks and locally extend into the Linder Peak rocks. The 
limited exposure of east-west faults mapped by Equinox geologists indicate these faults are truncated by 
the north-northeast trending faults. The cross-cutting relationships and limited exposure of east-west 
faults suggest these faults predate the more dominant north-northeast trending faults. Additional 
support for the early timing of east-west faults is the ubiquity of north trending faults through all 
lithofacies in Linder Peak, whereas the east-west faults have only been observed cutting aphyric rhyolite 
flow-domes and inferred to cut the surrounding volcaniclastic rocks. Furthermore, the geometry of many 
of the mapped diatremes appear to have an east-west orientation suggesting the east-west faults could 
have acted as initial pathways for diatreme emplacement (Secrest and others, 2021, p. 7-15). 
 
Capps and Moore (1997) recognized east-west faults and his map interpretation implies they are pre- to 
syn- Linder Peak. They are mapped as consistently cutting the Jack Wells andesite and intermediate 
epiclastic rocks with occasional faults extending into the Linder Peak rocks. The limited exposure of east-
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west faults mapped by New Castle geologists indicates that these faults are truncated by the north-
northeast faults.  The cross-cutting relationships and limited exposure of east-west faults suggest these 
faults predate the more dominant north-northeast trending faults. Additional evidence for the east-west 
faults predating the north-northeast faults is the ubiquity of north trending faults through all lithofacies 
in Linder Peak, whereas the east-west faults have only been observed cutting aphyric rhyolite flow-
domes and inferred to cut the surrounding volcaniclastics. Furthermore, the geometry of many of the 
mapped diatremes appear to have an east-west orientation suggesting the east-west faults could have 
acted as initial vertical pathways for diatreme emplacement (Smith and others, 2018. Page 7-14). 
 
Castle Mountain Complex Lithologic Interpretation 
 
The Castle Mountain complex is defined by a succession of complex rhyolite flow-domes and related 
facies which have intruded into a package of volcaniclastic rocks. Rhyolite flow-domes are also 
disconformably overlain by similar volcaniclastic rocks. The stratigraphy is transected by north-south and 
northeast-southwest extensional faulting interpreted as syn- and post-volcanic. Normal faulting focused 
and facilitated continued both volcanic and later hydrothermal activity. The entire felsic volcanic package 
is cut by dacite (trachydacite) dikes, of which one is the dominant feature along the eastern margin of 
the Castle Mountain range and appears to have utilized pre-existing structures for emplacement, as 
suggested by their orientation and extent of mineralization on/near their margins. A schematic 
reconstruction of the principal lithostratigraphic elements at Castle Mountain is presented as Figure 7.8 
(Tharalson, 2017) (Smith and others, 2018, Page 7-15). 
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Figure 19. Geological mapping by Equinox. From Smith and others, 2018, Figure 7-3, Page 7-9. 
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Figure 20. From Secrest and others, 2021, page 7-15. 
 
The production challenges at the Castle Mountain mine are caused by the inconsistent tenor of the 
deposit grade.  It has high grade vein/alteration zones between barren volumes of rock. In that respect 
Castle Mountain is not like other disseminated Carlin-like gold deposits which have a more uniform 
distribution of gold. 
 
Mineralogy and Mineralization 
 
The following section is compiled from Linder (1989), Capps and Moore (1991, 1997) and USGS (2011). 
Ore petrogenesis is described b Ausburn, K.E. (1991). 
 
Gold mineralization is widespread over an area of at least two square miles and has a vertical depth 
range of more than 1500 feet, as shown by drilling and by old mine workings. The Castle Mountains ore 
bodies can be classified as volcanic-hosted epithermal-type mineralization (Linder, 1989; Capps and 
Moore, 1991, 1997 and USGS, 2011) 
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Gold is the major metal present. Silver content is low and base metal sulfides are completely absent. The 
overall gold-to-silver ratio is about 1:2, but in the core of the deposits the ratio is reversed with a gold-to-
silver ratio of 2:1 (Linder, 1989; Capps and Moore, 1991, 1997 and USGS, 2011). 
 
In general, the Castle mountains ore bodies are associated with brittle, permeable, well-fractured, 
brecciated rock units. Significant amounts of mineralization occur in all of the hydrothermally altered 
Tertiary rock units, but the rhyolite dome complexes and associated hydrothermal breccias are more 
likely to contain important amounts of ore than are the lithic tuffs (Linder, 1989; Capps and Moore, 
1991, 1997 and USGS, 2011) 
 
Known ore deposits are hosted by the Linder Peak member rhyolites, but gold mineralization is found in 
all lithologic units older than and including the basal Hart Peak member. Typical ore rocks have intense 
silicification associated with fractures, breccias, and other open spaces, and are commonly stained by 
iron oxides, which locally form Liesegang bands (Linder, 1989; Capps and Moore, 1991, 1997 and USGS, 
2011).  
 
Gold occurs in quartz stockwork veins, matrix silicification, and with drusy quartz in cavities. All ore 
reserves are in the oxidized zone, and only rare sulfide grains occur above the water table, which is at a 
depth of about 550 feet. Most mineralization is very fine-grained and is not visible to the naked eye. 
Some coarse gold occurs in shallow underground workings, like the Oro Belle deposit, and minor 
amounts of visible gold occur in drill cuttings and cores (Linder, 1989; Capps and Moore, 1991, 1997 and 
USGS, 2011). 
 
Microprobe studies show that electrum and native gold are the only ore minerals, and electrum has a 
highly variable gold-silver ratio. Gold occurs as irregular grains, but some euhedral native gold is 
observed. Gold occurs within or attached to pseudomorphs of partially to completely oxidized pyrite 
interstitial to quartz grain boundaries. Gold is not seen with fresh pyrite and is rarely seen free in quartz. 
Trace chlorargyrite is the only silver mineral observed (Linder, 1989; Capps and Moore, 1991, 1997 and 
USGS, 2011). 
 
Gold particles range from 1 to 2000 microns with an average of about 10 microns. Where fresh pyrite 
has been preserved in oxidized rhyolites, it is usually smaller than 10 microns or is encapsulated by silica. 
Metallurgical tests show that the ore is amenable to treatment by conventional heap leaching methods, 
with gold recovery estimated at 65-70 percent (Linder, 1989; Capps and Moore, 1991, 1997 and USGS, 
2011).  
 
Gangue minerals:  
 
Gangue minerals with quartz include hematite, goethite, partially oxidized pyrite, and small amounts of 
fresh pyrite. Adularia occurs in some veins and in matrix silicification as intergrowths with quartz. 
Sericite, illite, kaolinite, and montmorillonite occur sometimes on vein margins or within voids. Leucoxene 
and rutile are less common gangue minerals (Linder, 1989; Capps and Moore, 1991, 1997 and USGS, 
2011).  
 
Alteration: 
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Argillic alteration in the ore deposits is thought to be coeval with mineralization. Consistent K-Ar age 
dates on illite-sericite from various ore bodies indicate hydrothermal alteration and mineralization 
occurred at about the same time in all areas (14.17 ? 1.32 Ma to 14.9 ? 0.5 Ma) (Linder, 1989; Capps and 
Moore, 1991, 1997 and USGS, 2011).  
 
Age Dating: 
 
The K-Ar age dates on illite-sericite have good precision but may be younger than the actual age due to 
possible argon loss (Perry, 1974; Thompson and Hower, 1973; Stevens and Shillebeer, 1956; cited in 
Capps and Moore, 1991). The actual age of mineralization may be closer to the K-Ar date of 15.7 ? 0.6 
Ma on adularia from the Jumbo South deposit, which compares with the 14.9 ? 0.5 Ma on illite-sericite 
from this same deposit. This alteration age suggests that mineralizing events in the Castle Mountains 
occurred about 15 million years ago in mid-Miocene time (Linder, 1989; Capps and Moore, 1991, 1997 
and USGS, 2011). 
 
Mineralization controls:  
 
The primary physical controls for ore grade mineralization are high porosity and permeability in the host 
rocks and proximity to the sources of hydrothermal fluids. Most reserves are in the relatively flat-lying, 
thick and laterally extensive Jumbo South and Lesley Ann deposits, which are adjacent to high-angle, 
silicified fracture zones thought to be conduits for ore-forming fluids (Linder, 1989; Capps and Moore, 
1991, 1997 and USGS, 2011).  
 
Lithologic controls are more dependent on rock texture than rock type. Tuff beds, autobreccias, and 
hydrothermal breccias have permeable fragmental textures. Brittle rhyolite flows and intrusives exhibit 
intense fracturing and have cooling joints, vesicular zones, spherulitic vugs, and flow foliations. 
Mineralization occurs in secondary silica in all of these features (Linder, 1989; Capps and Moore, 1991, 
1997 and USGS, 2011).  
 
Major fracture systems and intersections of fracture systems provided structural controls for 
mineralization. In the deposit area, north-northeast-striking, mineralized fracture zones are exposed in 
outcrop. Mineral deposits (Linder, 1989; Capps and Moore, 1991, 1997 and USGS, 2011):  
 
The six ore deposits fit within a rectangular area 600 m by 1500 m (1 km2) on a north-northeast trend 
parallel to the major structural fabric of the Castle Mountains (Linder, 1989; Capps and Moore, 1991, 
1997 and USGS, 2011).  
 
The ore deposits have generally similar host rocks, alteration, chemistry, mode of gold occurrence, and 
gold:silver ratios. Silicification is common to all ore, and despite pervasive low intensity argillic alteration 
the best ore is low in clay content. Mineralization is associated with hematite and goethite after pyrite, 
but some broad barren zones are also high in iron oxides (Linder, 1989; Capps and Moore, 1991, 1997 
and USGS, 2011). 
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Figure 21. From Smith and others, 2018, Page 7-16. 
Deposit Model 
 
Smith and others (2018, p. 7-16) interpreted the Castle Mountain gold deposits to be the result of 
diateme activity: 
 
Gold mineralization with associated iron oxide and silica alteration is found in all rock types. In coherent 
rhyolite facies gold is typically hosted in joints, fractures, and faults with iron oxide ± quartz. Joints and 
fractures with mineralization range from 1mm to >5cm wide and are usually found as subparallel sets. 
Faults that cut coherent rhyolite facies can also contain gold in cataclasite matrix. Rhyolite breccias host 
gold mineralization in the matrix, are typically strongly silicified, and iron oxide-rich. In volcaniclastic 
facies, mineralization can be both disseminated within the matrix, and as hosted in fractures and veins 
like those found in coherent facies. Phreatomagmatic diatremes host gold in structures though the 
matrix rarely contains gold. Phreatic diatremes that are iron oxide rich contain gold in the matrix.  (Smith 
and others, 2018, Page 7-16). 
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Figure 22. Diatreme Model. Sillitoe, 1993. 
 
Gold mineralization is focused along structures and margins of facies contacts. It is believed that the 
vertical structures which tapped the magma responsible for the felsic volcanic package also acted as 
conduits for hydrothermal fluids that carried and deposited gold. Intersections of the steep structures 
with permeable units in the volcanic package created an environment for gold precipitation from 
hydrothermal fluids, possibly due to processes of boiling and interaction with meteoric water  (Smith and 
others, 2018, Page 7-17). 
 
Rock porosity-permeability characteristics was a first-order control on the distribution of gold 
mineralization. Flow-dome breccia margins, phreatic diatremes, fault cataclasite, and fractures focused 
and interacted with more mineralizing fluids and contain the highest gold grades. Un-fractured coherent 
flow-dome facies, clay altered volcaniclastic facies, and clay altered phreatomagmatic diatremes with 
low or variable permeability are the least mineralized due to limited exposure to hydrothermal fluid. 
Mineralized rocks with lower permeability are invariably cut by structures e.g., faults, fractures, or 
phreatic diatremes (Smith and others, 2018, Page 7-17). 
 
Gold mineralization at Castle Mountain can be classified as volcanic-hosted low-sulfidation, quartz-
adularia epithermal (LSE); it typically occurs within silicified zones, stockwork veins, breccias of tectonic 
or hydrothermal origin, as disseminations, and as lesser quartz veining within broad zones  of 
hydrothermal alteration. LSE deposits are commonly found in volcanic island arcs, continent-margin 
magmatic arcs, and continental volcanic fields with extensional structures. Depositional environments 
include high-level hydrothermal systems from surficial hot spring settings to a depth of about 3,300 ft. to 
4,900 ft. A genetic model of LSE deposition is shown in Figure 8.1. (Smith and others, 2018. Page 8-1). 
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Figure 23. From Smith and others, 2018, Page 8-1. 
 
Return to Castle Mountain Junction. Reset odometer. 
 
Mile Next 
0.0 (3.4) Castle Mountain Junction. Go to the left and head northwest PAST THE RECLAMATION 
 NURSERY 
 
1.0 (2.4) Last outcrop of bedrock (Proterozoic gneiss, Xm). We travel on Quaternary basin fill  
deposits until mile 17.0. 
 
3.4 (3.9) Vanderbilt Junction. Turn left and head to the southwest. We drive parallel to the  
southeastern flank of the New York Mountains in Lanfair Valley. 
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7.3 (0.8) Cross contact with Quaternary-Tertiary gravels (QTg) to the southeast and Tertiary  
andesite or basalt (Tab) to the northwest. 

 
 

 
Mile Next 
8.1 (0.9) Ivanapah Road Intersection. Make a sharp turn to the right (northeast). The Manvel  
Prospect is to 0.4 miles the west. This is a silver-zinc prospect (MRDS, 2011, No. 0060712928). 
 
9.0 (1.3) Cross contact between Tertiary andesite and basalt (Tab) to the south and Early  
Proterozoic Migmatite (Xm) to the north. The road parallels an old railroad grade on the right. 
 

 
For the next mile we drive in a valley and along a contact between Tertiary andesite and basalt to the 
right( west and northwest) and Early Paleozoic Migmatite (Xm) to the left (east and southeast). 
 
10.0 (1.6) Both sides of the roadway are Early Paleozoic Migmatite (Xm). The Gold Bronze mine is  
0.3 miles to the north. It is a gold-lead-copper-silver mine (MRDS, 2011, No. 10035723). 
 
11.9 (0.6) Mill site ruins of the Boomerang Mine on the left 
 
The Gold Bar veins, two in number, average about eight feet wide, and lie one on each side of a rhyolite 
dike about 20 feet wide. At an average distance of 1,500 feet southwest ~f the Gold Bar-Gold Bronze 
system is the Boomerang system, which is about 1 500 feet long strikes about N. 70° W., and dips 60° to 
70° northeastward. The Boodierang system contains two veins about 100 feet apar.t and averaging 
about eight feet thick (Wright and others, 1953, p. 83). 
 
12.5 (0.2) Vanderbilt Mine Junction. Turn right, go east-northeast to the Vanderbilt mine. 
 
12.7 (0.1) Cross narrow strip of Permian to Devonian Limestone (PDI) an way to the Vanderbilt 
mine. 
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12.8 Vanderbilt Mine 
 
VANDERBILT MINE 
 
A compilation of information about the Vanderbilt deposit is available in Wilkerson, 2022d. 
 
History 
 
The Vanderbilt mine one of the earliest and most productive goldsilver operations in Sar: Bernardino 
County, was opened in the 1870's, and has an output valued probably at several hundred thousand 
dollars. The mine was most active in the late 1800 's, and in the 1920 's and 1930 's, but has been idle 
since 1937 (Wright and others, 1953, p. 82). 
 

 
Figure 24. Vanderbilt Mill. Unknown Date. Photo from 4Destinations.com 
 
In 1965, Heavy Metals Corporation began drilling the property to determine the extent of the orebodies. 
Satisfied at their findings, they proceeded to erect a huge mill with a capacity of 500 tons a day. In 
production from 1969 to 1970 and during 1974 and 1975 about 100,000 tons of ore were treated in the 
mill from this mine. On February 24, 1978, Transcorp Corporation leased the property and is preparing to 
mine it (Shumeway and others, 1980). 
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Perhaps the towns biggest modern claim to fame was one of its 
famous citizens. Virgil Earp, older brother of Wyatt Earp and 
survivor of the infamous gunfight at the O. K. Coral, owned and 
operated a two story building which was served as saloon and 
hotel in the small town of Vanderbilt. It should be known that there 
were a lot of Earp Brothers, and there was a lot of migration 
during this period as populations moved quickly from town to town 
looking for fortune and opportunity (Destination4x4, 2020). 
 
Virgil Walter Earp (July 18, 1843 – October 19, 1905) was both 
deputy U.S. Marshal and Tombstone, Arizona City Marshal when 
he led his younger brothers Wyatt and Morgan, and Doc Holliday, 
in a confrontation with outlaw Cowboys at the Gunfight at the O.K. 
Corral on October 26, 1881 (Wickipedia, accessed Sept. 12, 2022). 
He owned a saloon in Vanderbilt (Larry Vredenburg, 2022, 
personal communication). 
 
 
 
The Vanderbilt vein systems were described by Crawford (1894, p. 236-237). 

Figure 25. Virgil Earp. from Wickipedia. 
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Figure 26.Sketch of vein systems at the Vanderbilt Mine. From Crawford, 1894, p. 237. 
Geology 
 
Proterozoic granite gneiss T14N R16E and mica schist are cut by two mineralized fault zones which strike 
N. 55°-63° W and dip 65°-80° NE. Many branch veins and/or cross veins are between the two main veins. 
Mineralized fault zones are accompanied by heavily argillic altered, gray dike rocks which are highly 
fractured. Ore shoots occur along dike-schist contacts and as lenticular bodies within the fractured, light 
gray dikes. Gold is associated with pyrite. sulfide ore consists of quartz with major pyrite and minor 
chalcopyrite, galena, sphalerite, marcasite, cubanite, and traces of arsenopyrite, magnetite, tennantite, 
tetrahedrite, bornite, and pyrrhotite. Veinlets of hematite up to 5 in. wide were noted (Fisk, 1972; USBM, 
1990). 
 
General grade of ore developed is: 0.62 oz/ton gold, 3.74 oz/ton silver, 0.70% lead, and 0.51% copper 
Tucker and Sampson, 1930, p. 257). Resources at the Vanderbilt mines were estimated in 1972 as 
383,000 tons of ore, containing 224,000 oz gold, 1.1 mill on oz silver, 1.9 million lb copper, and 2.6 
million lb lead (Fisk, 1972; USBM, 1990, p. 115). 
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Several buildings and mine beneficiation equipment many severely vandalized are still present at the 
Vanderbilt Mill 
 

 
Figure 27. Vanderbilt mill circa 1980. Unknown photographer 
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Figure 28. Vanderbilt mill, January 2023. Photo by Gregg Wilkerson 
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Figure 29. Floatation tanks. Image on several tanks for perspective. Photo January, 2023 by Gregg 
Wilkerson 
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Figure 30. Collapsed decline. January 2023. Photo by Gregg Wilkerson 
Return to Vanderbilt Junction. Reset odometer to 0.0 
 
Mile Next 
 
0.0 (2.6) Vanderbilt Junction. Turn right to northwest. 
 
MAP 10: Vanderbilt Junction to Morning Star Junction. 
 
Mile Next 
 
2.6  (1.0) Abandoned ranch site. There are a set of railroad sidings here. 
 
3.6 (5.6) Pavement 
 
9.2 (5.7) Ivanpah Valley Road Junction. Turn left and go southwest toward Morning Star Junction. 
 
14.9 Morning Star Junction. Turn right and go west-northwest to the Morning Star Mine 
 
MAP 11: Morning Star Junction to Morning Star Mine. 
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MORNING STAR MINE 
 
A compilation of information about the Morning Star mine is available in Wilkerson, 2022e. 
 
The Morning Star Mine is located on a thrust fault in Ivanpah granite (Ji) 
 

 
 
History 
 
The mine began as an underground operation after discovery in1907. By 1943 the mine had a 600 foot 
tunnel with over 1,300 feet of drifts and two winzes (240 and 420 feet; Tucker and Sampson, 1943, p. 
304). The mine was turned into an open-pit operation by Vanderbilt Gold Corporation (Sheets and others, 
1990, p. 220). Extensive underground development and calculation of reserves occurred prior to World 
War II and also between 1980 and 1982 (Tucker and Sampson, 1930, p. 305; Tucker and Sampson, 1943, 
p. 456; Sheets and others, 1989, p. 220). According to a company report to shareholders, an estimated 
44,035 oz of gold has been produced (USBM, 1990, Table 2, Deposit No. 178, p. 100). 
 
The location was first worked in 1907 and was known as the Clansman mine. Operations were initially 
quite small and in 1931 only two miners were on location. In 1937 the owner J. B. Mighton and Brown 
optioned the property to Richard Malik, who worked the location significantly until 1938 
(Destination4x4, 2020) 
 
Erle P. Halliburton worked the mine with ten men, starting in April of 1939. Halliburton known today, as 
the founder of his name sake company, Halliburton Oil. Mr. Halliburton made his fortune in Duncan 
Oklahoma where he borrowed a wagon, a team of mules and a pump, he built a wooden mixing box and 
started an oil well cementing business. The Halliburton efforts at this site where forced closed in 1942 by 
the War Productions Board order to close gold mining for the war effort (Destination4x4, 2020) 
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Figure 31.Erle P Hallibuton 1940 – SMU Central University Libraries @ Flickr CommonsSouthern 
Methodist University, Central University Libraries, DeGolyer Library. From Destination4x4, 2020 
Following Halliburton’s death in 1957, the property was acquired by the Vanderbilt Gold Corporation in 
1964, where upon the location was drilled and sampled. Fifteen years later, in 1979 the company finally 
complete a capital raise the in Morning Star mine was again on operation as an underground mine 
utilizing trackless mining equipment and the ore processed in nearby Vanderbilt, California. Due to the 
time period, this was probably the Goldome Mill and not within the town of Vanderbilt (Destination4x4, 
2020. 
 
After just three years of operations, mining operations were again halted in 1983, due to the dropping 
price of Gold, however underground explorations continued with long hole drilling and testing. From 
1984 – 1993 saw increased gold and silver production to the amount of about 75,000 tons per month. 
Water supply problems plagued the operation, however, with the price of gold between $350 and $500 
per once the Vanderbilt operation made a return Vanderbilt (Destination4x4, 2020). 
 
The mine was finally closed in 1993 after the gold prices dropped and several environmental violations 
and animal deaths caused by cyanide poisoning. With the creation of the Mojave Nation Preserve in 
1994 from the California Desert Protection act, the NPS inherited an environmental problem and it slowly 
continues to clean up the site. At this point, access to the location is blocked with a locked gate. It was 
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noted that several building and a milling foundations remain from this relatively modern mining 
endeavor (Destination4x4, 2020). 
 
Geology 
 
This mine is in the Ivanpah Granite. Mineralization is in the hanging wall of the Morning Star fault which 
has been described as a thrust fault by Hewett (1956) and as an oblique right-lateral strike-slip fault by 
Byington and others (1989). The alteration is weak argillic with or without sericite alteration. Base and 
precious mineralization is associated with quartz (with or without calcite), occurring both as cement in 
stockwork and as veins subparallel to the Moring Star fault (USBM, 1990, Table 2, Deposit No. 178, p. 
100) 
 
Shear zone mineralization is characterized by a pinch-and-swell type structure that define pods of 
sheared and brecciated strongly altered diorite, 2 to 4 feet wide and about 10 feet in diameter (USGS, 
1994). 
 
Free gold and auriferous pyrite are the primary ore minerals at the Morning Star Mine 
 
Two stages of mineralization have been described by Sheets and others (1989, p. 224-226). The first 
stage contains quart, calcite, pyrite, hematite, chalcopyrite, galena, sphalerite, silver-bearing 
tetrahedrite, and electrum. The second stage contains pyrite, covalite, digenite (Cu9S5), hematite, 
acanthite, uytenbogaardtite, native bismuth and electrum (USBM, 1990, Table 2, Deposit No. 178, p. 
100). 
 
Four select (CDC-21 and CTP-67 to -69), four random (CDC-18, -20, -27, -31) and one 34-inch chip (CDC-
19) sample were taken. The samples contain 6 to 9,230 ppb gold, as much as 11 ppm silver and 24 to 
2,840 ppm lead. About 8 million tons of 0.06 oz/ton gold reserves are at the Morning Star Mine (1988-89 
E&MJ Mining Directory, p. 139; Sheets and others, 1989, p. 220)(USBOM, 1990, Table 2, Deposit No. 
178, p. 100). 
 
Grade varies from $2 to $15 per ton in gold, average grade $4 to $6 per ton. 25% is fine gold  (The 
Diggings, 2022). 
 
END OF FIELD TRIP 


