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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 
Cliffside; Van Deventer Mine; Afton Magnesite Deposit 
 
NOTE: Magnesite is MnCO3 (magnesium carbonate). The magnesium (Mn) oxide ore mineral 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 
11N 6E Sec. 21 SBM 35.02171000040 -116.35836000000 
 
Situated 1.5 miles east of Afton Station, on the Salt Lake Route and less than 2000 feet south of the 
railroad. The deposit is located on steep hillside on the east side of Cave Canon (Tucker, 1921:353). 
 
Afton Magnesite Deposit comprises 3 claims, situated 1.5 miles east of Afton, a station on the Union 
Pacific Railroad. The deposit is located on a steep hillside on the east side of Cave Canyon (Tucker, 1930, 
p. 314). 
 
A deposit of bedded magnesite occurs on the south side of Cave Canyon of the Mojave River, 0.5 miles 
southeast of Afton, 3.5  miles west of Baxter, and about 2,000 feet from the tracks of the Union Pacific 
Railroad (Hewett and others, 1936, p. 117-118). 
 
Afton Magnesite Deposit comprises 3 claims situated in Cave Canyon mining district, on a steep hill on 
the east side of Cave Canyon, see. 20, T. 11 N., R. 6 E., S. B., 14 miles southeast of Afton, a station on the 
Union Pacific Railroad; elevation 1900 feet (Tucker and Sampson, 1943, p. 532). 
 
T.11N. R.6E, Section 21; South side Mojave River in Afton Canyon east of Afton (Wright and others, 1953, 
Magnesite Table, Deposit 455, p. 159). 
 
OWNERSHIP 
Owner, Cliffside Magnesite Company, John M. Nordheim, president; W. J. Swan, secretary, San 
Bernardino, California. Three claims, Cliffside, Hill Top and Crown, have been located 
along the outcrop. (Tucker, 1921:353-354), 
 
Owner, Cliffside Magnesite Company, W. J. Swan, secretary, San Bernardino, California (Tucker and 
Sampson, 1943, p. 532). 
 
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 Tss. These sandstones (Tss) are in 
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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 
 

 
Figure 1. From Tucker, 1931, p. 353. 

 
Mine Geology 

 
Three claims, Cliffside, Hill Top and Crown, have been located along the outcrop. The deposit of 
magnesite outcrops as a bold white ledge striking easterly over a precipitous ridge which rises abruptly 
out of the Mojave River Valley to an elevation of 500 feet above the floor of the valley. The magnesite 
ledge is exposed for about 400 feet from the base to the top of the croppings. It forms a striking 
landmark visible several miles west of the deposit. Near the top of the cropping a slide has denuded it for 
a width of a couple of hundred feet. It here appears to be about 10 to 20 feet thick, dipping 40 degrees 
northward. There are at least a thousand tons exposed in this place; undoubtedly a large tonnage can be 
developed (Tucker, 1921:353) 
 
The magnesite occurs occasionally as nodules. This condition is near the hanging wall. Nearer the 
footwall it is harder and stratified. varying from massive to thin, platy structure; occasional Reams of 
silica occur interbedded in the magnesite. Its color varies from pinkish to dead white. The magnesite 
underlies a soft red colored decomposed conglomerate material. This in turn underlies a hard. fine-
grained gray sandstone, · whose trend is parallel to that of the magnesite. Underlying the magnesite are 
decomposed sandstone and dark, bluish, slaty shales. (Tucker, 1921:354) 
 
The deposit of magnesite is 10 to 20 feet thick, strikes east and west and dips north. The magnesite 
underlies a soft, red-colored, decomposed conglomerate. The footwall of the magnesite vein is made up 
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of sandstone and dark, bluish, gray shales. Its color varies from pinkish to dead white. Occasional seams 
of silica are imbedded in the magnesite. (Tucker, 1930, p. 314). 
 
White and pink fine-grained carbonate rock of variable thickness, but largely from 30 to 40 feet, crops 
out for a horizontal distance of 400 to 500 feet in the rugged canyon wall that rises about 500 feet above 
the bed of the river. The carbonate rock appears to be near the base of a folded and faulted series of 
rocks of probable Tertiary age and dips steeply north. It is underlain by a red bouldery silt and a thin 
basalt flow, which in turn rest upon black schistose rock. It is overlain by a thick red conglomerate, which 
is folded in a syncline, as shown in plate 6B.  (Hewett and others, 1936, p. 117-118). 
 
At an estimated average thickness of about 13 feet of magnesite, it appears that there is above the level 
of the canyon floor between 100,000 and 200,000 tons of ore with a MgO content of 30 percent or more 
(Hewett and others, 1936, p. 118). 
 
The magnesite outcrops as a bold, white ledge, striking easterly over a ridge which rises abruptly out of 
the Mojave Riverbed to an elevation of 500 feet above the river. The vein of magnesite is 200 feet thick, 
strikes east, and dips 40” N. towards the river. The magnesite underlies a soft, red-colored, decomposed, 
conglomerate material. The magnesite varies in color from pinkish to white. Samples of magnesite show 
thin seams of silica. Idle. (Tucker and Sampson, 1943, p. 532). 
 
Bedded, white to pink, fine-grained magnesite, 30 to 75 ft. thick, crops out for a horizontal distance of 
400 to 500 ft. in steep canyon wall and parallel to overlying conglomerate and underlying conglomeratic 
siltstone and thin basalt flow (Wright and others, 1953, Magnesite Table, Deposit 455, p. 159). 
 
A magnesite deposit of former commercial value is located in the SWSE Section 21. The bedded deposit is 
associated with Tertiary limestone; it is approximately 14 feet thick, strikes in a northeast-southwest 
direction and dips 45° NW. The deposit is considered to be of sedimentary origin. Nearly all current 
production of magnesium compounds is from sea water. Very few magnesite deposits are being used as 
a source of magnesium except where they occur as very large deposits. This small deposit and other 
similar sedimentary magnesite deposits are not very encouraging under the present economic conditions 
(see VerPlanck, 1957, p. 313-323). A description of the Afton magnesite deposit with analyses and 
reference. is given by Hewett and others (1936, p. 117-118)(Danehy and Collier, 1958b). 
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GEOLOGIC MAPPING 

250K 
Jennings and others (1962) show the area of the Afton Canyon Magnesium Mine to be in Upper 
Miocene nonmarine sediments (Muc), 
 

 
 

 
1:62,500 

 
Dibblee and Bassett (1966b) and Dibblee and Minch (2008g) mapped the area of the Afton Canyon 
Manganese Mine as Paleozoic or older schist (ms?). 
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1:10K 

 
Dahehy and Collier (1958a, 1958b) mapped the area of the Afton Canyon Manganese Mine as Upper 
Miocene tuffaceous sandstone of the Barstow Formation (Tbb) and Metamorphic complex rocks (mu). 
 

 
 

 
 
MINERALOGY AND CHEMISTRY 
Analyses of channel samples taken by the writers, representing18.3 feet of beds exposed in the principal 
old workings, are given below, together with three analyses quoted from Bradley. The analyses indicate 
that only 6.8 feet of these beds contain more than30 percent of MgO. A lump sample from a separate 
exposure of white carbonate rock on the upland about 1,000 feet to the east was found to be dolomite 
(Hewett and others, 1936, p. 117-118). 
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(Hewett and others, 1936, p. 117-118). 
 
DEVELOPMENT HISTORY 
An aerial tramway has been installed from mine to bins at siding on railroad. A calcining plant is being 
installed in San Bernardino. Six men are employed (Tucker, 1921:354). 
 
The deposit appears to have been discovered prior to 1918, and an aerial tramway was constructed from 
a point about halfway up the slope to the railroad. Only the cables remain, and very little development 
work was done. Underground mining would be necessary to extract most of the deposit (Hewett and 
others, 1936, p. 117-118). 
 
A few carloads of ore mined from short adits by Cliffside Magnesite Co. in 1917-1918. Carried by 1900-ft. 
aerial tram across river to railroad, and ship ped to International Magnesite Co., Chula Vista. Reserve of 
100, 000 to 200,000 tons of ore above canyon floor with 30% MgO content but silica and lime content 
high. Idle. (Bradley 1925:72-75; Hewett 1936:117-118; Schlocker 1942:6-7; Tucker 1921:353-354; 
1930:314; 1931:390; 1943:532, pl.7; Vitalian 1950:365; See Wright and others, 1953, Magnesite Table, 
Deposit 455, p. 159). 
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Figure 2.Regional topographic map of the Afton Canyon Magnesite mine and surrounding areas. 
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Figure 3. Area topographic map of the Afton Canyon Magnesite mine and surrounding areas. 
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Figure 4. Land status map of the Afton Canyon Magnesite mine and surrounding areas. 
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Figure 5. Regional geologic map of the Afton Canyon Magnesite mine and surrounding areas. 
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Figure 6. Topographic map of the Afton Canyon Magnesite mine and surrounding areas. 
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Figure 7. Area geologic map of the Afton Canyon Magnesite mine and surrounding areas. 
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Figure 8. Geologic map of the Afton Canyon Magnesite mine and surrounding areas. 
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Figure 9. Areal photograph of the Afton Canyon Magnesite mine and surrounding areas (1:5:000 scale). 
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Figure 10. Aerial photograph of the Afton Canyon Magnesite mine and surrounding areas (1:3,000 scale). 


