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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 
The Afton Canyon fluorite deposit includes numerous fluorite occurrences referred to under the names 
Afton, Bighorn Number 9, King R , and Massen. 
 
LOCATION 
T.10N, R.06E, Sec. 7, SBB&M -116o23’29.23”W ;  34o58’58.72”N (MRDS( 
 
Massen Fluorspar Deposit is situated 3 miles southeast of Afton, a station on the Salt Lake Railroad, in 
Cave Canon mining district. Elevation 2100 feet. Holdings consist of 18 claims (Tucker, 1921:353) 
 

https://mrdata.usgs.gov/mrds/
https://www.avenza.com/avenza-maps/
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Afton Fluorspar Deposit (Massen). It is situated 3 miles southeast f Afton, a station on the Union Pacific 
Railroad, in the Cave Canyon Mining District. Elevation 2100 feet (Tucker and Sampson, 1931, p. 375-
376; Tucker and Sampson, 1930, p. 301). 
 
Afton Fluorspar Deposit is situated 3 miles southeast of Afton station on the Union Pacific Railroad, in 
Cave Canyon mining district, Sec. 7, T. 10 N., R. 6 E., S. B. ; elevation 2100 feet (Tucker and Sampson, 
1943, p. 532). 
 
The Afton Canyon fluorspar area is in sections 4, 5, and 7, T. 10 N., R. 6 E., and section 3, T. 11 N., R. 6 E, 
S. B. It is about 3 miles south of Afton, a station on the Union Pacific Railroad (Crosby and Hoffman, 
1951, p. 633). 
 
OWNERSHIP 
Owners are Massen and Seropian Metals and Minerals Company, J. M. Seropian, president; J. H. Massen, 
secretary; 26 Montgomery street, San Francisco, California (Tucker, 1921:354), 
 
Owners are W. H. Cornell and M. B. Randall, Los Angeles (Tucker and Sampson, 1930. P. 301; Tucker and 
Sampson, 1931, p. 375). 
 
Owners, Essential Minerals Company, Fred T. Smith, president; Mark Cadwallader, consulting engineer, 
617 Black Building, Los Angeles (Tucker and Sampson, 1943, p. 532). 
 
Owner “Undetermined” (Wright and others, 1953, Magnesite Table, Deposit 455, p. 159). 
 
GEOLOGY 

Northern Cady Mountain Geology 
 
South of the Manix fault, between the northwest branch of Baxter Wash and the upper reaches of Afton 
Canyon, the northern Cady Mountains expose, from west to east, expose Tertiary gravel (Tg), Older 
gravel (Qog), granite-quartz monzonite, and a metasedmentary roof pendant (ms). At the southeast end 
of the northern Cady Mountains, the older gravels surround Tertiary andesite (Ta). The western 
northern Cady Mountains are a fault blocks of granite (gr) to the east, Tertiary tuff (Ta) and Tertiary 
andesite (Ta) in the middle, and Tertiary andesite (Ta) to the east. These fault blocks are up to the west. 
The middle block has some Tertiary basalt (Tb) on top of the Tertiary andesite (Ta). In the eastern part of 
the western northern Cady Mountains, there are exposures of sandstone (Tss). These sandstones (Tss) 
are in depositional and in fault contact with Tertiary andesite (Ta) and Tertiary basalt (Tb). The southern 
boundary of the northern Cady mountains, for this report are Wilhelm Wash and Baxter Wash 
 

Geology of T.11N, R.05 and 06E, SBM 
 

The area comprising T.11N., R, 5 and 6E. is located in the Mojave Desert Province, which is characterized 
by a basement rock complex of Mesozoic and pre-Mesozoic metamorphic and igneous rocks upon which 
Cenozoic volcanic and sedimentary deposits accumulated. The pre- Mesozoic rocks were intruded by 
acidic igneous rocks. During and since Mesozoic time the Province has been uplifted and much material 
eroded. During the early stage of erosion, there was external drainage with most of the erosional debris 



3 

being removed from the area. Large areas of intrusive and metamorphic rocks are exposed now as the 
result of the deep erosion (Collier and Danehy, 1958).  
 
During the period of uplift and erosion, igneous activity continued with the intrusion of numerous dikes. 
During early Miocene the igneous activity developed into extrusive and, in part, explosive phases. The 
erosion of the pre-Tertiary rocks continued, but the drainage was partly internal with non-marine 
deposition of erosional rock fragments and volcanic debris into shallow basins and lakes. Along with the 
extensive volcanic activity during the Tertiary, there were numerous shallow intrusions of dikes and 
plugs. Little is known concerning the pre-Tertiary deformation. Forces causing faulting and folding were 
active during Tertiary time and have continued up into the present. Areal distribution of the various rock 
units within T.11N, R.5 and 6E. can be ascertained from the geologic map which covers this area· The 
reconnaissance map of part of this area and many square miles to the southeast prepared by Kupfer and 
Bassett (1953) provides regional coverage (Collier and Danehy, 1958). . 
 

Mine Geology 
 
Fluorspar occurs in stringers and veins in a feldsitic rock. The deposit consists of a series of parallel veins, 
which trend to the east and west, with varying dips. The veins are from a few inches to 6 feet in width, 
while in places there are numerous parallel veins and stringers in an area of 50 feet to 300 feet wide. 
Some of the veins can be traced on the surface for a distance 100 to 350 feet. The area containing the 
fluorspar is well defined, being two miles in length and about one mile in width. The color of the spar is 
green, white and purple. It is said that the grade mined in sample lots carried from 80% to 85% calcium 
fluorite with silica content of 4.27%. (Tucker, 1921:353) 
 
The most extensive occurrence of fluorspar was noted on what is known as Fluorite Hill group of claims, 
where a number of open cuts and shallow shafts expose veins of spar, with widths of 2 inches to 2 feet 
wide, the mineralized zone at this point being 600 feet in width and 1500 feet in length. The most 
extensive showing of fluorspar is, however, on the eastern end of the mineralized zone, showing outcrops 
from 3 to 5 feet in width. These veins strike NE. and SW. and dip 60 degrees to southeast (Tucker, 
1921:353). 
 
The fluorspar is a replacement of limestone on contact of andesite, felsite and sedimentary rocks. The 
deposit consists of a series of parallel veins, which trend east and west, with varying dips. The veins are 
from a few inches to 4 feet in width. The area containing these veins of fluorspar is well-defined, being 
about two miles in length and about one mile in width. The color of the spar is green, white and purple. It 
is said that the grade mined in sample lots carried from 80 to 85 per cent calcium fluoride, CaF2, with a 
silica content of 5.40 per cent.  (Tucker, 1930, p. 301-302). 
 
Fluorspar veinlets are numerous over an area of several square miles of Tertiary volcanic rocks about 5 
miles south of Afton on the Union Pacific Railroad. The veins have a general trend of about N. 45° E. The 
largest vein is from 6 inches to 2 feet thick and may be traced nearly 2,000 feet on the surface (Hewett 
and others, 1936, p. 171). 
 
The fluorspar is a replacement of limestone on contact of andesite, felsite and sedimentary rocks. The 
deposit consists of a series of parallel veins, which trend east and west, with varying dips. The veins are 
from a few inches to 4 feet in width. The area containing these veins of fluorspar is well-defined, being 
about two miles in length and about one mile in width. The color of the spar is green, white and purple. It 



4 

is said that the grade mined in sample lots carried from 80 to 85% calcium fluoride, CaF2, with a silica 
content of 5.40% (Tucker and Sampson, 1931, pp. 375-376).  
 
Analysis is as follows: 
 
Calcium Oxide   0.47% 
Silica    5.40% 
Aluminum oxide  2.26% 
Iron oxide   0.14%  
Calcium fluoride  90.78% 
Loss in ignition   0.95% 
(Tucker and Sampson, 1931, pp. 375-376). 
 
The deposit consists of a series of parallel veins which trend eastward with varying dips. The veins are 
from a few inches to 2 feet in width (Tucker and Sampson, 1943, p. 532). 
  
The fluorspar occurs in veins and breccia zones in andesite and basalt. The attitude of the veins is 
somewhat variable, but in general they strike N. 70° E. and dip vertically. The veins range from i inch to 8 
inches in width. Quartz, calcite, and siderite are the associated gangue minerals. Apparently, the 
fluorspar was the last mineral to be introduced as it characteristically occupies the center portion of the 
veins. The fluorspar occurs in a zone about 1/8 mile wide and approximately 1 mile long. No single vein is 
extensive over any great distance, but there is a tendency for the veins to form en-echelon making the 
fluorspar more or less continuous throughout the zone. If commercial production were to be undertaken 
in this area, it is likely that the operation would have to be a large-scale stripping operation, and it is 
doubtful that the tenor of the ore would support such an enterprise.  (Crosby and Hoffman, 1951, p. 
633). 
 
Fluorspar has been produced about 1.5 miles to the west-southwest of the above area. A shaft was sunk 
to a depth of about 150 feet on a vein which strikes S. 80° E., dips vertically, and has a maximum width of 
4 feet. The tonnage of fluorspar produced and the ownership of the property are not known. Fluorite is in 
a gangue of quartz and calcite. The western portion of the mineralized fissure has an andesite foot and 
hanging wall, whereas the eastern portion has a hanging wall of granite and a foot wall of andesite. The 
writers were not able to go down in the shaft to learn whether or not there had been any drifting on the 
vein. A short distance to the west of the shaft the fault is mineralized entirely by calcite, at places being 
as much as 15 feet wide. To the east of the shaft the fluorite bearing zone appears to pinch out entirely. 
The vesicles of some of the basalt exposed at the surface near the shaft are filled with fluorspar. (Crosby 
and Hoffman, 1951, p. 633). 
 
Fluorspar, with quartz, calcite and siderite, occurs in veins in andesite and basalt. One zone, about one-
eighth mile wide and one mile long contains abundant veins from one-half inch to 8 inches wide; most 
strike N. 70°E and dip vertically. In area 1.5 miles west-southwest, small fluorite tonnage obtained from 
vertical vein, 4 ft . in maximum width, along a granite-andesite contact. Vein followed by 150-foot shaft. 
(Wright and others, 1953, Table , Fluorspar, No. 424, p.146). 
 
The Afton Canyon fluorite deposits are located in the southwest quarter of Township 11N, Range 6E. 
and small occurrences are present in Section 13 of the same township. The Afton Canyon deposits have 
been described in detail by Miller (1950). Wright and others (1953, tables p. 145, no. 424) remark on the 
deposits and also give a list of references. Chesterman (1957, p. 201-204) gives a complete summary of 
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the fluorite industry. The fluorite in the southwest quarter of T.11N., R.6E. is along two general 
mineralized zones. The deposits from the Randall shaft (Section 31, T.11N, R.6E) and Fluorite Hill, 
(Section 33, T.11N, R.6E)., are located along a zone which strikes in a northwesterly direction. The Big 
Horn deposit (not in mapped, but in an area in Section 4, T.10N, R.6E.) is located in a northeasterly 
striking shear zone. The fluorite occurs as small and veins (simple fissure fillings) in both the pre-Tertiary 
bedrock complex and Tertiary volcanics. Silica, calcite and manganese oxides are associated with the 
fluorite. The deposits are very late Tertiary epithermal type deposits. The lack of volume of the fluorite 
mineralization indicates that none of these deposits are very encouraging (Collier and Dahehy, 1958, 
p.??). 
  
GEOLOGIC MAPPING 

250K 
Bortugno and Spittler (1986) show the area of the Afton Canyon Fluorite Mine to be in Miocene Hector 
Formation volcaniclastic rocks that are near outcrops of Miocene andesite volcanics. 
 

 
 

 
 
 

 
1:62,500 

 
Dibblee and Bassett (1966b) and Dibblee and Minch (2008g) mapped the area of the Afton Canyon 
Fluorite Mine Oligocene or Miocene volcanics near Mesozoic granite 
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1:10K 

 
Dahehy and Collier (1958) mapped the area of the Afton Canyon Fluorite as andesite flow of the Yermo 
formation (?)(Ta) and intrusive complex rocks (ic) separated by a fault. 
 

 
 
 

 
 
DEVELOPMENT HISTORY 
Spar could be hauled to Baxter, a station on the Salt Lake Railroad, a distance o.f six miles. Six men are 
employed on development (Tucker, 1921:354). 
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A pit at one point shows the vein to be formed of a rather cavernous, drusy fluorspar containing many 
fragments of wall rock. Some material has been shipped, but reserves of minable material are probably 
small (Hewett and others, 1936, p. 171). 
 
During 1918 several shipments were made from the property reported to assay 80 to 85 percent CaF2, 
stitch a silica content. of 5.40 percent. Developed by open cuts and trenches. Idle (Tucker and Sampson, 
1943, p. 514). (Tucker and Sampson, 1943, p. 514). 
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Figure 1.Regional topographic map of the Afton Canyon Fluorite mine and surrounding areas. 
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Figure 2. Area topographic map of the Afton Canyon Fluorite mine and surrounding areas. 
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Figure 3. Land status map of the Afton Canyon Fluorite mine and surrounding areas. 
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Figure 4. Regional geologic map of the Afton Canyon Fluorite mine and surrounding areas. 
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Figure 5. Topographic map of the Afton Canyon Fluorite mine and surrounding areas. 
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Figure 6. Area geologic map of the Afton Canyon Fluorite mine and surrounding areas. 
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Figure 7. Geologic map of the Afton Canyon Fluorite mine and surrounding areas. 
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Figure 8. Aerial photograph of the Afton Canyon Fluorite mine and surrounding areas (1:3,000 scale). 


