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Acknowledgement and Disclaimer 
The information in this paper is taken largely from published sources.  I have reproduced this material 
and present it pretty much as I found it, not trying to harmonize discrepancies in mine or geologic 
descriptions. I have changed verb tenses for readability and have used some paraphrase. I have 
expanded abbreviations or special characters with full text (e.g. feet instead of ft., inches instead of “) 
Italics indicate quotations. Authors of the original information are indicated at the end of each 
paragraph. Paragraphs without a citation are my own material. The maps in this report have been 
compiled and rectified from digital and paper copies of original sources that were made at different 
scales and in different geographic projections. Therefore, many of the maps had to be adjusted or 
stretched. They do not fit perfectly. Most are accurate to within 100 feet, but reproduction and 
projection errors can be as much as 300 feet for some maps. PLSS means Public Land Survey System. 
That survey data was obtained from the U.S. Bureau of Land Management website. 
 
MRDS, 2011, Mineral Resources Data System, U.S. Geological Survey, https://mrdata.usgs.gov/mrds/. 
This database relies on records that, in many cases, are inaccurate or imprecise. For example, if a report 
describes a mine as being in “Section 9”, with no other information, MRDS plots the mine location in the 
center of the section. If a mine is reported in “SW ¼” of a section, MRDS plots the mine in the center of 
that SW quarter-section. Where I could confidently adjust an MRDS location of a mineral deposit to 
features identifiable in aerial photographs or topographic maps, I did so. 
 
Help me make this report better. If you have any photographs, memories or reports for this mine, please 
send them to me so I can incorporate in this paper. 
 

Avenza. pdf 
All the maps in this report are available as georectified .pdf files. These can be read in the field (without 
cell phone tower reception) on your smart phone with the Avenza.pdf app. It is downloadable at  
https://www.avenza.com/avenza-maps/   
This application takes my maps and puts a dot on your cell phone or tablet screen to show you where 
you are as you explore the areas covered by my maps. The free version only lets you load 3 maps a at 
time. Georectified maps can be obtained from me by request. 
 
PREVIOUS NAMES 
End Line; Clark; Clark No. 1; Next Time; Pisgah; Willkie; Black Butte; Hangover; Bobbie Sullivan, Matt & 
Pisgah 
 
NOTE: Magnesite is MnCO3 (magnesium carbonate). The magnesium (Mn) mineral at the Big Reef-Black 
Butte mine is psilomelane. Psilomelane is a group name for hard black manganese oxides including 
hollandite and romanechite. Psilomelane consists of hydrous manganese oxide with variable amounts of 
barium and potassium. 
  

https://mrdata.usgs.gov/mrds/
https://www.avenza.com/avenza-maps/
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LOCATION 
8N 6E Sec. 10 SBM 34.80420999980 -116.34195000000 
 
It comprises 6 claims situated on the southwest slope of Cady Mountains, in sec. 10, T. 8 N., R.6 E., S. B. 
M., 2 miles north of Pisgah Siding on the Santa Fe Railroad, and 21 miles east of Newberry; elevation 
2400 feet (Tucker and Sampson, 1943:492). 
 
The Big Reef deposits 2.5 miles north of Pisgah Siding on the Santa Fe Railroad, between Newberry and 
Ludlow, in sec. 10, T. 8 N., R 6 E. It is situated at the southern base of an isolated bill south of the Cady 
Mountains. The mine may be reached by proceeding along the highway west of Ludlow. At 10.3 miles 
from Ludlow the highway crosses the railroad tracks to the south, but a dirt road is followed along the 
north side of the tracks. At 13 miles from Ludlow a road turns north to the mine, which is a total distance 
of 15.4 miles from Ludlow. (Trask and others, 1950). 
 
Location: sec. 10, T. 8 N., R. 6 E., at the southern base of a small hill south of the Cady Mountains, 2½ 
airline miles north of Pisgah siding (Wright and others, 1953:114). 
 
The Black Butte Mine [Big Reef Mine] is located in low hills in Section 10, T.8N. R.6E., just south of the 
Cady Mountains, about 40 miles east of Barstow. From Barstow, it can be reached by taking Interstate 
40 32 miles east to the Hector exit. From Hector proceed 4 miles east on old Route 66 and cross under 
the Interstate at Pisgah siding. The mine is about 2.5 miles north of Interstate 40 and is reached by a dirt 
road that is just east of the unpaved road that leads to a microwave relay station (Adams. 2015, p. 206). 
 
OWNERSHIP 
C. S. Yan Doran, Daggett, California (Tucker and Sampson, 1943:492). Under lease to Pizgah Minerals, 
Inc., N. W. Clark, president; H. E. Wilcox, superintendent (Tucker and Sampson, 1949:241) 
 
Elizabeth Van Doren and C. S. Van Doren, 476 Barbour Avenue, Banning, California, own 10 claims 
(Wright and others, 1949:114). 
 
Six claims, called the Big Reef, Black Butte, Hangover, Bobbie, Sullivan, and End Line were located by C. S. 
Van Doren. These claims were leased in 1939 to H. Weir Hess. The property is said to be leased now to M. 
R Fisher of San Bernardino, who has a contract to ship ore to the Kaiser Company, Inc., at Fontana. Some 
ore has been shipped, but the exact amount is unknown. The property was idle when visited. (Trask and 
others, 1950; Adams, 2015, p. 206). 
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GEOLOGY 
Manganese occurs along a fault in dacite which strikes N.-S. and dips 70° W. Width of ore is 4 ft. to 6 ft. 
Manganese oxides occur along the fault, intermixed with crushed wall-rock (Tucker and Sampson, 
1949b:241). 
 
Manganese occurs along a fault in dacite which strikes north and dips 70o W. The ore is pyrolusite and 
psilomelane, intermixed with crushed wall rock. The width of ore along the fault is from 4 to 6 feet  
(Tucker and Sampson, 1943:492). 
 
The deposit consists of a brecciated zone in andesite in which fragments of wall rock are cemented with 
manganese oxide. The matrix of the breccia has been impregnated and partly replaced. The fragments of 
wall rock are coated and cut by tiny veinlets of manganese oxide. Well defined veinlets of manganese 
oxide cut through the matrix, as do also veinlets of white calcite, which in places contain vugs lined with 
coarse crystals. Some crystalline gypsum is present (Trask and others, 1950:189). 
 
The ore body is developed along a fissure which has a smooth footwall and a gradational hanging wall 
(Trask and others, 1950, fig. 4). The footwall is well exposed at the mouth of the lower tunnel, where it 
strikes N. 10° .W., and dips 82° W. It has a smooth polished red jasperoid surface, which in places 
resembles polished marble. The footwall becomes warped and overturned near the end of both the lower 
and upper tunnels. At a distance of 66 feet from the mouth of the lower tunnel the footwall makes an 
abrupt flexure, and from this point to the end of the tunnel it strikes north and dips 80° E . .At the end of 
the upper tunnel the footwall is also overturned; here it strikes N. 10° W., and dips 75° E. At the mouth of 
the upper tunnel are two distinct polished footwalls about 1 foot apart. The fissure may be traced at 
intervals for a distance of several hundred feet north of the tunnels, but it· appears to be nearly barren of 
manganese beyond the tunnels, at least at the surface (Trask and others, 1950:189). 
 
The main ore zone is 6 to 8 feet wide. The hanging wall is gradational and veinlets of manganese oxide 
extend 10 to 15 feet west of the main zone. In the lower tunnel is a nearly barren zone 8 inches to 1 foot 
thick immediately adjacent to the smooth footwall. This barren footwall is contrary to the usual fissure 
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deposit, in which the best ore occurs along the footwall. The ore body decreases in grade toward the end 
of both the lower and upper tunnels; in fact, the face of the lower tunnel is nearly barren of manganese. 
The face reveals a few veinlets of manganese oxide, but the matrix of the breccia is not impregnated, as 
it is near the mouth of the tunnel. This decrease in grade is thought to be a function of depth below the 
surface. It is judged that the limiting depth of ore of the type occurring at the surface is about 25 feet in 
this particular deposit. (Trask and others, 1950:189, 191). 
 
The manganese oxide is mostly of the psilomelane type, black and hard, possessing botryoidal and 
concentric structures. There is also a considerable amount of a soft, black crystalline mineral with a black 
streak, which is possibly pyrolusite. This mineral lines vugs and occurs in concentric forms. A fibrous dark-
gray or black mineral is also present, along with impure soft black oxide. (Trask and others, 1950:191). 
 
Typical samples had the following composition: 

 
(Trask and others, 1950:191). 
 
About 1,000 feet north of the tunnels another ore zone is exposed in open cuts. This zone is along the line 
of strike of the fissure at the tunnels, but the ore body cannot be traced between the tunnels and open 
cuts. Several fault surfaces are exposed in the intervening distance. An ore zone 2 to 5 feet wide is 
exposed in two open cuts, one 62 feet long and 8 feet deep, and the other, 50 feet farther north, 25 feet 
long. This ore zone consists of veinlets of psilomelane and a fibrous manganese oxide surrounding 
fragments-of andesite. The individual veinlets range from a fraction of an inch to 5 inches in thickness. 
The wall rock is so thick that it would probably not be economically feasible to mine this type of material. 
The economic possibilities of the mine would seem to lie chiefly in the possibility of utilization of ore 
containing less than 35 percent manganese . (Trask and others, 1950:191). 
 
Three aligned manganese-bearing bodies, possibly on the same breccia zone, lie along a 3000-foot belt. 
In general, the bodies strike north-northwest and dip steeply both west and east. They consist of andesite 
fragments cemented by manganese oxides, principally psilomelane and pyrolusite (Wright and others, 
1953:114-115). 
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Figure 1. Trask and others, 1950, p. 190 
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The workings explore a brecciated zone in andesite where fragments are cemented with manganese 
oxides. During the 1940s two tunnels were driven into a brecciated zone (N. 10° W) in the andesite where 
fragments of the wall rock were cemented with manganese oxides. The lower tunnel was 74 feet long and 
the upper tunnel, about 20 feet higher in elevation, was 54 feet in length. Today there is no evidence of 
the individual tunnels and it appears that they were merged into one large north trending cut or trench 
that is bounded on the east by a fault (Adams, 2015,Figure 1), the footwall of which consists of reddish-
brown jasperoid. One of the most impressive features of the footwall is its extremely polished slickensided 
surface that rivals that of polished stone on the facade of an office building (Adams, 2015, pp. 206-207) 
 
GEOLOGIC MAPPING 

250K 
 
Bortugno and Spitzer (1989) show the Big Reef-Black Butte mine in an area of Miocene shallow intrusive 
dacite (Mvd). 
 

 
 

100K 
 
Phelps and others (2012) mapped the area of the Big Reef-Black Butte Mine as volcanic substrate. 
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1:62,500 

 
Dibblee and Minch (2008e) mapped the area of the Big Reef-Black Butte Mine as Oligocene (?) andesite 
(Ta). 
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1:10K 

 
Coonrad (1958) mapped the area of the Big Reef  Black Butte mine as undifferentiated volcanic rocks 
(Tvu). 
 

 
 
DEVELOPMENT HISTORY 
Two tunnels have been driven north along fault fracture a distance of 60 feet. The upper tunnel is 20 feet 
above lower tunnel. One hundred tons of ore was shipped from this deposit in 1918 was reported to 
carry 40 percent manganese. In 1942 the property was under lease to Arthur Dunaetz, Los Angeles who. 
shipped 100 tons of 19 percent manganese, mined from open cut on desert plain a quarter of a mile 
south of workings on hill, exposing outcrop of manganese oxides mixed with andesitic fragments. The 
open cut exposed 25 feet of ore 100 feet in length and mined to a depth of 15 feet. Strike of orebody is 
north, dip vertical. Equipment consists of 300-cubic foot compressor and ¾ cubic yard shovel. Idle (Tucker 
and Sampson, 1943:492). Two men are employed on development (Tucker and Sampson, 1949b:241) 
Two tunnels have been driven into the slope N. 10° W. The lower tunnel and adjoining cut is 74 feet long. 
A small crosscut 6 feet long was made in the west wall 50 feet in from the surface. The upper tunnel was 
started 41 feet north of the lower tunnel and 19 feet higher in elevation. The upper tunnel and adjoining 
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cut is 57 feet long. At the end is a 7-foot crosscut running N. 50° W. The total length explored from the 
mouth of the lower tunnel to the end of the upper tunnel is 98 feet. (Trask and others, 1950). 
 
A total of a few hundred tons of manganese ore was produced from the Big Reef mine during the first 
and second world wars. Early in 1951 the Owl Springs Manganese Company leased the property and 
shipped 125 tons of ore containing 40 percent manganese to the Geneva Steel Company in Utah (Wright 
and others, 1953:114). 
 
The central and largest known manganiferous body is about 100 feet in exposed length and 6 to 8 feet in 
average width. Its foot-wall is a smooth fault-surface; its hanging wall contact is gradational. The body 
appears to grade into relatively barren breccia, both laterally and downdip within 25 feet of the surface. 
It was originally developed by two north-trending drift adits. The lower adit and appended cut were 74 
feet long. The other adit and cut, 19 feet higher, were 57 feet long. In plan the adit portals were 41 feet 
apart. In 1944 H. W. Wier, a lessee, removed the remaining ore from the surface to the lower adit, 
leaving an open cut. Ore mined from these workings in 1918 is said to have averaged 40 percent 
manganese. Two representative samples taken in 1943, assayed :32.97 and 35.70 percent manganese, 
1.29 and 1.78 percent iron, and 17.85 and 19.07 percent silica (Wright and others, 1953:115; Trask and 
others, 1943:160-164; Tucker and Sampson, 1943:492-493). 
 
MINERALOGY 
 
Concentric botryoidal crusts of black to dark gray amorphous manganese oxides coating breccia 
fragments are common to most of the prospects in the area, however, there are two areas of interest for 
micromounters (Adams, 2000). One is the large open trench that was the site of the original two tunnels, 
and the other is an outcrop that is about 0.25 mile north of this zone and which probably represents its 
northward extension (hereafter referred as the northern claim) as it lies along the strike of the former 
showing. Samples from both of these areas were examined in a scanning electron microscope (SEM) 
equipped with an energy dispersive x-ray spectrometer (EDXS) and limited X-ray diffraction (XRD) 
analyses were performed on representative samples in order to identify the crystalline phases (Adams, 
2015, p. 207). 
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In the open trench some of the interstices between breccia fragments contain cavities lined with dark 
brown to black colored velvety coatings 2–4 mm thick of romanechite, (Ba,H2O)(Mn4+Mn3+)5O10, 
formerly known as “psilomelane.” Minor amounts of hollandite, Ba(Mn4+Mn2+)8O16, were also 
identified in the XRD pattern. Optically the velvety coatings appear as if they may consist of acicular 
crystals, which are evident in the SEM (Adams, 2015, p. 207, Figures 2–3). It also appears that the 
romanechite crystals are growing on larger blocky crystals of another mineral. Tan colored corroded 
barite crystals (to 0.5mm) are occasionally found on the romanechite, as are very minute (5–10 μm) 
orthoclase crystals (R. Housley, pers. comm.). The presence of orthoclase in the romanechite veins may 
be related to the replacement of plagioclase in the host andesite by adularia. Blocky silvery gray metallic 
pyrolusite crystals (to 0.5 mm) are also common between breccia fragments (Adams, 2015, p. 207, 
Figure 4) and some ramsdellite was found associated with the crystals (Adams, 2015, p. 207)  
 

 

 

 
At the northern claim there are some subtle differences in morphology but similar acicular romanechite 
and blocky pyrolusite is found. The pyrolusite tends to be slightly more striated, and in some cases the 
romanechite was found as longer acicular crystals that tended to be tapered. The pyrolusite may also 
occur in parallel growth and on some of these crystals minute tabular crystals (1 μm x 8 μm) of an 
aluminum hydroxide (e.g. gibbsite, etc.), or aluminum oxide hydroxide (diaspore, boehmite, etc.). 
Significant manganese appeared to be associated with the tabular crystals but it is uncertain whether 
the electron beam was penetrating through the crystals into the underlying pyrolusite (Adams, 2015, p. 
208)  
 
 



12 

 

 
 
Calcite crystals (to 5mm), in various morphologies, are found in some of the veins and gypsum has also 
been reported from the deposit. Vugs containing coarse calcite crystals were originally reported but 
there was no sign of this material during several recent visits. (Adams, 2015, p. 208)   
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Figure 2.Regional topographic map of the Big Reef - Black Butte mine and surrounding areas. 
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Figure 3. Area topographic map of the Big Reef - Black Butte mine and surrounding areas. 
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Figure 4. Land status map of the Big Reef - Black Butte mine and surrounding areas. 
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Figure 5. Regional geologic map of the Big Reef - Black Butte mine and surrounding areas. 
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Figure 6. Quaternary geologic map of the Big Reef - Black Butte mine and surrounding areas. 
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Figure 7. Topographic map of the Big Reef - Black Butte mine and surrounding areas. 



20 

 

Figure 8. Area geologic map of the Big Reef - Black Butte mine and surrounding areas. 

  



21 

 

Figure 9. Geologic map of the Big Reef - Black Butte mine and surrounding areas. 
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Figure 10. Areal photograph of the Big Reef - Black Butte mine and surrounding areas (1:5:000 scale). 
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Figure 11. Aerial photograph of the Big Reef - Black Butte mine and surrounding areas (1:1,000 scale). 


