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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 
Baxter, Basin Mine, Marble Mine, Iron Chief Mining Co 
 
LOCATION 
T.11N, R.06E, Sec. 11, 12, SBB&M -116o18’18.36”W ; 35o03’12.02”N 
 


1902 
The Cave Canyon Mine No. 1 and No. 2 are listed in the California Mine Registry for 1902 (Bailey, 1902. 
P. 13): 



mailto:yosoygeologo@gmail.com





2 
 


 
 


1905 
A visit was made to the Cave Canyon iron area, about one-fourth of a mile north of Scott station, on the 
San Pedro Railroad (Cave Canyon mines). It lies on the south side of the hills, between a complex of acid 
and intermediate rocks on the north and coarsely crystalline marble on the south, dipping southward at 
about 30° (Leith, 1905, p. 198).  


1905 to 1978 
There are seven special mineral surveys and associated land patents of the Cave Mine claims:  
 


Mineral Survey No. and 
Applicant 


Patent No. Date 


Early Patents   


MS-4235; Alfred Merritt 41866 May 1, 1905 


MS-4238; M. Pluth and A.R. 
Rhea 


41865 April 3, 1905 


MS-4238; Alfred Merritt 46711 March 9, 1908 


MS-4240; Alfred Merrett 42090 April 19, 1905 


MS-4241; Alfred Merritt 41863 April 3, 1905 


MS-4604; Alfred Merritt 46712 April 9, 1908 


MS-6839; Alfred Merritt 42090 April 19, 1905 


Late Patents   


MS-6805 Cal Portland 04-79-0002 November 7, 1978 


Mining Placer; John B. Lonergan 1142969 February 23, 1954 


Pacific Marble payment for 
mining claim 


915147 August 29, 1922 


 
These mineral surveys are reproduced in Appendix A 
 
Appendix B has the patent documents for the three late patents. 
 


1906 
[The Cave Canyon Mine is] in Sections 12 and 12, T.11N, R.7E, SBM, patented. Located very near the Salt 
Lake Railroad. Reported to be an extensive deposit of Bessemer iron ore (Aubury, 1906:299). 
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Note: The Bessemer process was the first inexpensive industrial process for the mass production of steel 
from molten pig iron before the development of the open hearth furnace. The key principle is removal 
of impurities from the iron by oxidation with air being blown through the molten iron. The oxidation also 
raises the temperature of the iron mass and keeps it molten (Wikipedia, 2021) 
 


1919 
The Cave Canon Group (of the Iron Chief Mining Co.) is in Secs. 12 and 13, T. 11N, R. 7 B., S.B.B&M. 
The Cave Canon iron area which contains the Cave Canon mines is about ¼ mile north of Scott station on 
the Salt Lake Railroad. It lies on the south side of low hills, between a complex of acid and inter-mediate 
rocks on the north and coarsely crystalline marble on the south, dipping southward at about 30o. The 
iron ore is mainly along the contact, but apparently project-, into the igneous complex below and into the 
marble above. Little patches of marble were seen in what was taken to be iron ore. The exposure is much 
broken and covered by desert varnish. with the result that the surface distribution is not at once obvious. 
While the iron-ore debris covers the slope, in several places the igneous rocks project through it. The ore 
occurs in two belts, one along-the trend of the other, but separated by an erosion valley·. The western 
belt is almost 2000 feet long and the eastern 1700 feet long. The width of outcrop reaches a maximum of 
450 feet. Its average width for the western belt may be 300 feet and for the eastern belt 100 feet. The 
true thickness of the ore body, assuming that it follows approximately the contact of the limestone, is 
probably less than half the width of outcrop because of the southward dip of the formation and the fact 
that the erosion slope follows the dip (Cloudman , and others, 1919, p. 818). 
 


1929 
Iron ore is found at several places, but its mining on a commercial scale has boon hindered by the fact 
that there is no good supply tif fuel for smelting close at hand. Deposits that may prove of true are those 
in Cave Canyon, near Baxter, in T. 11 N., R. 6 E. Sa Bernardino meridian (Thompson, 1929, p. 32). 
 


1930 
Cave Canyon Iron Deposit. It is situated in Secs. 12 and 13, T. 11 K, R. 7 E., S. B. B&M. Holdings consists of 
10 claims known as the Cave Canyon Group (all patented), about one-quarter of a mile north of Baxter, a 
station on the Union Pacific Railroad (Tucker and Sampson, 1930, p. 333). 
 


1931 
Cave Canyon Iron Deposit. It is situated in Secs. 12 and 13, T. 11 N., R. 7 E., S. B. B&M.  Holdings consists 
of 10 claims known as the Cave Canyon Group (all patented), about one-quarter of a mile north of 
Baxter, a station on the Union Pacific Railroad (Tucker and Sampson, 1931, p. 261). 
 


1938 
Cave Canyon.-The low hills that lie half a mile north of Baxter on the Union Pacific Railroad contain two 
belts of iron ore that trend east, parallel to the railroad (Hewett, 1938, p. 78). 
 
Baxter.-Prior to 1930 quarries were operated on a body of coarsely crystalline white limestone or marble 
of pre-Cambrian age that crops out in low hills half a mile north of Baxter, on the Union Pacific Railroad 
(Hewett, 1938, p. 163). 
 


1943 
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Cave Canyon iron deposit, comprising 6 patented claims, is in the Cave Mountains, a mile north of 
Baxter, a station on the Union Pacific Railroad, in sec. 12, T. 11 N., R. 6 E., S. B. B&M (Tucker and 
Sampson, 1943, p. 468). 
 


1948 
The Cave Canyon iron-ore deposits are in the Mojave Desert, about half a mile north of Baxter, San 
Bernardino County, California (Lamey, 1948, p. 71). 
 
They are about half a mile north of Baxter, chiefly in Section 12, T.11 N, R. 6 E., S.B. B&M. The claims 
covering the deposits are shown by figure 24 (Lamey, 1948, p. 71, Figure 2 this paper). 
 


 
Figure 1. Location map of the Cave Canyon Mine from Lamey, 1948, p. 72. 
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Figure 2. Clam map of the Cave Canyon Mine. From Lamey, 1948, p. 73. 


1948 
Seven acres in San Bernardino County containing deposits of iron ore more or less irregularly distributed 
were surveyed during the period of December 1942 to May 1943 by Carl A Lamey…[Deposit] (4) Cave 
Canyon, half a mile north of Baxter (Burchard, E.F., 1948, p. 220). 
 


1953 
The Cave Canyon mine, south of Cave Mountain, has been the second largest source of iron in San 
Bernardino county (Wright and others, 1953:65, 87).  
 
The Cave Canyon Mine is one-half mile north of Basin (formerly Baxter) siding on the Union Pacific 
Railroad, and about 20 miles southwest of Baker. 
 


2021 
The Cave Mine has two mineral deposits and two periods of operation. A rock quarry operation for 
white limestone (Marble Mine) was there prior to development of the Cave Mountain Iron Ores.  
 
The rock quarrying operation still has relics of its rail system which loaded cars in series. There are mill 
and crusher foundations extant at the south side of the mining district. 
 
The Cave Mountain Iron mine is still in operation for iron ore development as an additive for cement 
manufacture.  
  







6 
 


 
OWNERSHIP 


1930 and 1931 
Owner, E. II. Harriman Estate, New York City (Tucker and Sampson, 1930, p. 261; Tucker and Sampson, 
1931, p. 333). 
 


1943 
Owner, California Portland Cement Company, 601 West Fifth Street, Los Angeles. Mining and loading of 
the ore are done under contract by A. S. Vinnell and Company, 1145 Westminster Avenue, Alhambra, 
California (Tucker and Sampson, 1943, p. 468). 
 


1948 
The deposits are owned by the California Portland Cement Company, Los Angeles, and are being mined in 
open pit by A. S. Vinnell Company, Alhambra (Lamey, 1948, p. 71 and 72). 
 


1953 
The mine was owned by the California Portland Cement Company, 601 West 5th Street, Los Angeles, 
California in 1953. They owned 11 patented claims (Wright and others, 1953). 
 


2021 
The mine is still owned and operated by California Portland Cement. 
 
ACCESSIBILITY 
The deposits are reached by a dirt road connecting with U.S. highway 91 [now Intestate15] about half a 
mile east of Cronise Yalley. This road crosses part  of the bed of the Mojave River, which is usually dry. 
During and shortly  after flood periods, however, the road is nearly, or entirely, impassable (Lamey, 
1948, p. 71).  
 
HISTORY 
 


1902 to 1908 
 
The Cave Canyon mine is listed in the 1902 California mine registry (Bailey, 1902. P. 13): 
Mineral patents were issued in 1905 and 1908 (BLM records accessed 2021). 
 


1923 
The existence of large iron ore deposits in the desert region of San Bernardino County has long been 
known. It has been estimated that at least 20,000,000 tons of high-grade ore are available in the better 
known deposits alone, such as the Cave Canyon Group, north of Baxter…(Boalich E.S., 1923, p. 112) 
 


1953 
The Cave Canyon deposits, intermittently mined since 1930, were a source of iron ore used in the 
manufacture of cement. The most complete description of the deposits has been furnished by Lamey 
(1948; cited by Wright and others, 1953:93). 
 


1978 
Mineral Survey MS-6805 for the Cave Canyon Mine was patented on November 7, 1978. The Patent is 
reproduced in Appendix B. 
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TOPOGRAPHY 
Topographically the area is characterized by ridges trending north-east, with hills interspersed between 
the ridges. The chief orebodies crop out at altitudes between 1,400 and 1,450 feet, and form a low 
central ridges that lies between higher ridges to the south and north. Other ore-bodies are near the foot 
of the southern ridge, at altitudes between 1,200 and 1,280 feet (Lamey, 1948, p. 72). 
 
GEOLOGY 


1905 
The iron is mainly along the contact, but apparently projects into the igneous complex below and into the 
marble above. Little patches of marble were seen in what was taken to be iron ore. The exposure is much 
broken and covered by desert varnish, with the result that the surface distribution is not at once obvious. 
While the iron-ore debris covers the slope, in several places the igneous rocks appear through it. The ore 
occurs in two belts, one along the trend of the other, but separated by an erosion valley. The western 
belt is about 2,000 feet long and the eastern 1,700 feet long. The width of outcrop reaches a maximum 
of 450 feet. Its average width for the western belt may be 300 feet and for the eastern belt 100 feet. The 
true thickness of the ore body, assuming that it follows approximately the contact of the limestone, is 
probably less than half the width of outcrop because of the southward dip of the formation and the fact 
that the erosion slope follows the dip (Leith, 1905, p. 198)  
 


1930 and 1931 
The iron ore occurs on the contact of monzonite and a coarsely crystalline marble on the south, dipping 
southward at about 30 °. The ore occurs in two belts. The western belt is 2000 feet long and the eastern 
1700 feet in length. The width of the outcrop reaches a maximum of 450 feet. The average width of the 
western belt is 300 feet and the eastern belt has a width of 100-feet. The ore is mainly red hematite and 
limonite. Commercial analysis shows 60 per cent iron, with low phosphorus (Tucker and Sampson, 1930, 
p. 62; Tucker and Sampson, 1931, p. 334). 
 


1938 
These hills a.re made up of greenish igneous rocks which adjoin a southern belt of limestone that has 
been exploited for many years (p. 163). The iron minerals, hematite and magnetite, form. irregular lenses 
in the igneous rock (Hewett, 1938, p. 78). 
 
The rock is :folded and intruded by basic dikes, now largely serpentinized, and :forms a belt 400 to 800 
feet wide and about 1 mile long (Hewett, 1938, p. 163). 
 


1943 
The deposit occurs as a series of lenses along the contact of monzonite and limestone. The strike of this 
contact is N. 75 ° E., dip practically vertical. The width of the ore zone, as exposed in the present pit 
ranges from 35 feet at the west encl to 175 feet at the east face. Of this width, it is estimated that one-
third is waste, largely in the form of igneous dikes. The east face shows a width of nearly 75 feet, which 
appears to be all ore. The length of the ore zone is something over 1200 feet. Shipments aggregating 
300,000 tons are said to have averaged 56 percent iron. Ore reserves are estimated to be 1,500,000 tons 
(Tucker and Sampson, 1943, p. 468). 
 


1948 
The orebodies are steeply inclined lenticular masses some are associated with gneissic and possibly also 
quartzitic rocks, and others are associated with pre-Cambrian limestone or dolomite. A dioritic rock an 
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remnant of partly replaced limestone are constantly present with the ore, indicating that it was formed 
as a contact-metamorphic replacement of limestone. Faults, shattered and brecciated zones, and folds 
are the characteristic structural features of the area (Lamey, 1948, p. 71). 
 


 
Figure 3. Geologic map and sections of the Cave Canyon Ore deposit. From Lamey, 1948, p. 73. 


There is very little published material regarding these deposits. The deposits were examined and mapped 
during March 1943, by Carl A. Lamey, Preston E. Hotz, and Stanley E. Good. mapping was done by means 
of plane table and telescopic alidade. Elevation was established from U.S. Geological Survey bench mark 
no. 1421 at Baxter. True north was determined by use of the Baldwin solar chart. Acknowledgment is due 
to employees of A. S. Yinnell Company for courtesies extended in the field (Lamey, 1948, p. 73). 
 
The following is from Lamey’s 1948 report: 
 


GEOLOGY 
Rock Units 


 
General Relations 
 
The major exposed rock units that are associated with the iron-ore deposits include: (1) a metamorphic 
group consisting of granitic, gneissic, and somewhat schistose rocks, including some meta-quartzite; (2) 
acid and basic intrusives, dominantly granite, pegmatite, aplite, and diorite porphyry; (3) crystalline 
limestone or dolomite: (4) a sandstone-fanglomerate formation; and (5) alluvium. Roughly, with the 
exception of the intrusives and the alluvium, these units occur in zones trend-ing northeast (Pl. VIII). The 
limestone forms a conspicuous ridge extending westward for about half a mile along the southern part of 
the area. The principal mass of iron ore makes a low ridge flanked to the north by gneissic rocks and to 
the south by the sandstone-fanglomerate (Lamey, 1948, p. 73). 
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As a rule the latter formation occupies lowland areas, but at places it laps high up on the sides of hills, as 
along the south side of the iron-ore ridge (Plate Vlll) (Lamey, 1948, p. 74). 
 
The age relations of the rocks are not entirely clear. The age of the limestone has been stated to be  pre-
Cambrian (Hewett and others, 1938, p. 163). Field relations indicate that the metamorphic rocks arc as 
old or older than the limestone, as some of them are cut by pegmatite anti aplite dikes whereas no dikes 
of that type were observed cutting the limestone. Possibly the age of the limestone is late pre-Cambrian 
and that of the gneissic rocks is early pre-Cambrian. Tentatively the age of the diorite porphyry and the 
iron ore is regarded as later, but there is no proof that the diorite porphyry was intruded later than pre-
Cambrian time. It cuts the limestone, and apparently brought about the formation of the iron ore. The 
sandstone-fanglomerate and the alluvium are classed as Quaternary. The sand-stone-fanglomerate rests 
unconformably on all rocks except the alluvium, the latter being the younger. The structural simplicity of 
these two units indicates that they formed after the Tertiary (Lamey, 1948, p. 74). 
 
Description of Units 
 
Metamorphic Group. The metamorphic group includes gne1ss1c and schistose rocks, granitic rocks 
showing only slightly gneissoid structure, and meta-quartzite showing all gradations from recognizable 
quartzite into gneiss. These rocks are cut by both acid and basic dikes. Only the more abundant types will 
be described. Rock names and descriptions are based on megascopic examination only (Lamey, 1948, p. 
74). 
 
The chief gneissic types are: (1) a gray, gneissoid to porphyritic rock composed chiefly of white feldspar 
and black to green hornblende and biotite; and (2) a gneissoid granite, mottled in white, pink, light 
brown, green, and black, containing orthoclase or microcline crystals about 0.2-inch long and 0.1-inch 
wide. The first of these rocks is chiefly in the northern metamorphic belt, and makes up part of the 
southern slope of Cave Mountain, whereas the second is chiefly in the zone south of the limestone (Pl. 
VIII). In addition to these two gneissic rocks, outcrops of red, coarse-grained granite gneiss are present to 
the north and west, beyond the mapped area. This granite gneiss forms much of Cave Mountain, and 
large blocks of it rest on the sandstone fanglomerate and other units (Lamey, 1948, p. 74). 
 
The meta-quartzite shows all gradations from well-bedded vitreous and argillaceous quartzite into 
banded granitic gneiss. Most exposures are conspicuously white. Associated with the meta-quartzite is a 
very siliceous, white to pink rock that becomes slightly brown on weathering. It has a very tine sugary 
texture, exhibits a well defined lineation at some places, and contains numerous small felspar crystals. 
This rock may be a phase of the meta-quartzite or it may be an aplitic granite (Lamey, 1948, p. 74). 
 
Schistose rocks include biotite, hornblende, and quartz-mica schists. They occur in minor amounts 
associated with the gneisses and the meta-quartzite (Lamey, 1948, p. 74). 
 
Acid and Basic Intrusives. The chief acid intrusives are granite, aplite, and pegmatite. The basic 
intrusives arc chiefly diorite porphyry. The granite is white to tan, of medium granitoid texture, and is 
compose, principally of orthoclase and quartz. The, aplite and pegmatite, which occur as dikes, arc pink 
to reddish. The latter is composed chiefly of orthoclase or microcline and quartz. The diorite porphyry is 
dark green but contains conspicuous phenocrysts of white plagioclase. At some places it grades into a 
diorite lacking phenocrysts and at others into a dark green to nearly black rock composed chiefly of 
biotite (Lamey, 1948, p. 75). 
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Crystalline Limestone or Dolomite. The limestone or dolomite is chiefly white to bluish gray, but some of 
it is dark gray, light brown, and reddish brown. Much of it is crystalline and could be classed as marble, 
but there are also fine-grained varieties. Bedded, massive. and brecciated types are present, but 
exposures exhibiting well-defined bedding are characteristic. Chert is a conspicuous component of some 
phases of the limestone. It occurs as nodules and lenses, and as beds from a few inches to 4 feet in 
thickness. Some of the chert has been recrystallized and has a quartzitic appearance. Thin, elongated 
tremolite crystals, at places associated with brown mica, occur in some out-crops of the limestone 
(Lamey, 1948, p. 75). 
 
Sandstone-Fanglomerate. The sandstone - fanglomerate formation is composed of light-gray to 
brownish-gray, medium- to coarse-grained, moderately indurated sandstone, and gravels ranging from 
pebble to boulder size. Many of the sand grains are well-rounded and frosted, but others are 
subrounded to sub-angular and angular. The gravels are rounded to angular. At least some of them have 
been transported but a very short distance, as they are composed of the same material as the outcrops 
on which the fanglomerate rests. Part of the sandstone is massive, part of it is well bedded. At some 
places sandstone alternates with gravel beds, at others the formation is dominantly sand or dominantly 
gravel. The total thickness of the formation is not known, but one shaft in the mapped area passed 
through 90 feet of it and did not penetrate any other rock at the bottom. Several hundred feet are 
exposed in the adjoining area (Lamey, 1948, p. 75). 
 
Alluvium. The alluvium is of the usual type, composed of various rock fragments (Lamey, 1948, p. 75). 
 


Structure 
 
Faults, shattered and brecciated zones. 1mcl folds. both simple and complex, are the characteristic 
structural features of the area. Practically all of the main structures trend northeast. The structure of 
part of the limestone apparently differs from that of the other rocks (Lamey, 1948, p. 75). 
 
The structure of the limestone composing the ridge along the south side of the area varies from relatively 
simple to complex. The west-central part of the ridge, which is not shown on the map, is essentially a 
simple anticline with steeply dipping limbs striking N. 45°E. This anticlinal structure terminates against a 
fault striking N. 70 °W and dipping 25°N. The beds on the northern side of the fault dip flatly north 18° to 
30 °, and strike approximately N. 80 °E., although the direction of strike varies considerably in short 
distances. This fault continues along the southern side of the limestone ridge, but there it strikes about N. 
45 ° E. (Pl. VIII), and dips from 25o to 75o. Apparently it is a thrust fault. Northwest of it the beds are 
relatively flat. but locally they are crumpled into a series of complex folds that lie in a nearly horizontal 
position (Lamey, 1948, p. 75). 
     


1953 
Fragments of wall rocks are commonly abundant within the iron-bearing deposits. In general, the 
deposits and the enclosing rocks trend east-northeast and dip at gentle to steep angles. Intricate 
faulting, brecciation, and simple to complex folding are characteristic. The deposits are exposed along 
the south side of a small valley with a relief of about 200 feet. Their width and lateral extent are 
obscured by Quaternary alluvial valley fill, talus and an older Quaternary fanglomerate. The exposed 
iron-bearing material lies in two principal areas, one at each end of the belt. The two bodies thus 
indicated are each at least 1,800 feet long and as much as 300 feet wide. A few much smaller deposits lie 
within a few thousand feet of the principal zone. The mineralized zone appears to be of contact 
metamorphic origin and largely a replacement of limestone (Wright and others, 1953, p. 93). 
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1958 


Daney and Collier (1958) mapped several Quaternary units (Qh, Qrs) … 


 
 
…as well as metamorphic (mu), marble (mls), and intrusive igneous rock units(Jqd, Jdp):  
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Here follows Collier and Danhey (1958) description of the iron deposit at the Cave Mountain mine: 
 
The Cave Mountain iron ore deposit is located in the east central area of Section 12,  Township 11N., 
Range 6E. The ore is a mixture of magnetite and hematite which is currently being used in the 
manufacture of low heat Portland cement. Mining and stockpiling of the ore takes place every two years, 
when approximately 50,000 tons are produced (Collier and Danhey, 1958,p. 4-5).  
 
The mine workings and geologic setting.at the main mineralized area have been described by numerous 
persons (see Southern Pacific files on this area, particularly Smith, 1921; Sielaff, 1937 and 1947; Catlin, 
1943a, 1943, 1947a and 1947; Johnson, 1947; Kojan 1955 and LaBounty, 1955) (Collier and Danhey, 
1958,p. 5).  
 
The U.S. Geological Survey published a report (Lamey, 1948) which describes the geologic features and 
ore deposits. Wright and others (1953, p. 93 and tables p. 65, no. 213) summarize data and references.  
Magnetometer investigations (Kojan, 1955) and mapping (Shepherd, 1956b, 1956c) were initiated under 
the current Southern Pacific Company mapping program in 1955 (Collier and Danhey, 1958,p. 5)..  
 
Generally the iron mineralization occurs in or associated with she zones; it is localized as replacement 
bodies in either limestone or metamorphic-igneous complex. The major production and present activity is 
located in the SW of Section 12 where the mineralization is localized along a major shear system which 
strikes approximately N 70° E (Collier and Danhey, 1958,p. 5).  
 
The ore bodies consist of iron ore plus waste rock, of which an estimate of the "ore" to the waste varies 
between 30% to 50%. Tenor of the ore varies. Lamay (1948, p. 79) cites assays on several samples that 
ran between 60% and 67.35% Fe. Larger lots of the "ore" will have to be assayed and the beneficiation 
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characteristics analyzed before a final evaluation can be made of the deposit's potential as iron ore 
furnace feed (Collier and Danhey, 1958,p. 5). 
 
In this area the iron appears to have selectively replaced the metamorphic rocks along zones parallel to 
the general trend of the. country rock, e.g., N 15° E. There has been post-mineral movement along the 
major shear zone as the ore is brecciated and faulted (Collier and Danhey, 1958,p. 6). 
 
Acidic and porphyritic dikes appear to have intruded along the same shear zones. The mineralization 
continues to the southwest along the strike of the shear zone into Southern Pacific Company-owned 
Section 11 where several small mineralized areas are mined. The mineralization in this area is near the 
end of the "exposed" mineralized iron outcroppings. The shear zone continues on to the northwest and is 
in part of the Cave Canyon fault system. Farther to the west, along the general trend hydrothermal 
altered. zones and a few gold prospects were observed (Collier and Danhey, 1958,p. 6). 
 
Several small iron ore bodies which replaced limestone are associated with a N 30° E trending fault zone 
in the east central area of Section 12. Several shafts and prospect pits explore these bodies, but no 
production appears to have been obtained. The largest of these is about 225 feet long and ranges from 
20 feet to 50 feet in width (Lamey, 1948) This shear zone forms a fault contact along which limestone 
crops out in the northwest and the metamorphic igneous complex crops out to the southeast (Collier and 
Danhey, 1958,p. 6). 
 


2008 
The iron-bearing minerals, principally magnetite and hematite with subordinate limonite, occur in 
bodies that lie largely within an east-northeast trending belt about one mile long. The deposits are 
enclosed in a complex of metamorphic rocks (limestone, gneiss, quartzite, and schist) of possible pre-
Cambrian age (Dibblee, 2008a, 2008b, ms unit).  
 


 
 
The complex also contains intrusive bodies of acidic to basic igneous rocks (Wright and others, 1953:93; 
Dibblee, 2008a, gqm unit).  


 
The mine facilities are constructed partly on older Quaternary alluvial units 
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DEVELOPMENT 
 


1905 
Four tunnels are reported on the property. Two were seen in ore, the longer one 30 feet in length. The 
ore is mainly red hematite and limonite, soft and broken, showing limestone bedding. In one of the 
western tunnels green iron silicates were observed in the ore. The ore was not sampled. Commercial 
analyses from two sources show a percentage of iron above 60 per cent and phosphorus within the 
Bessemer limit (Leith, 1905, p. 198) 
 


1919 
Four tunnels are reported on the property. Two were seen in ore, the longer one 30 feet in length. The 
ore is mainly red hematite and limonite, soft and broken, showing limestone bedding. In one of the 
western tunnels green iron silicates were observed in the ore. Commercial analysis from two sources 
show a percentage of iron above 60% and phosphorous within the “Bessemer limit”. This group is 
patented and no work is at present being done to develop the property (Cloudman , and others, 1919, p. 
818). 
 


1930 and 1931 
Development consists of four tunnels. Estimated tonnage is 10,000,000 tons (Tucker and Sampson, 
1930, p. 261; Tucker and Sampson, 1931, p. 334). 
 


1938 
A tunnel, which has been driven 420 feet into the hill 80 feet below the crest, where a large lens of iron 
ore crops out, cuts the lens, but it is much smaller than on the surface. Estimates of the reserves in the 
entire area range as high as 20,000,000 tons, but it would ap-pear that 3,000,000 to 5,000,000 tons is a 
more reliable estimate (Hewett, 1938, p. 78). 
 
Quarries [of limestone] are provided with spur tracks to the main line of the railroad. Production was 
greatest in the period 1914-18. About 65,000 tons was shipped in 1916, mainly to beet-sugar plants 
(Hewett, 1938, p. 163). 
 


1943 
The property has been developed by an open pit which is now (June 1943) approximately 1000 feet long, 
by 35 feet wide at the west end. The face at the east end is 75 feet high. About 400 feet east of the east 
face a vertical shaft has been sunk to a depth of 150 feet. It is reported that the bottom of this shaft is in 
ore. Some 200 feet east of the pit a crosscut has been driven south 580 feet. Lenses of ore similar to 
those in the pit were encountered throughout the length of this crosscut (Tucker and Sampson, 1943, p. 
468). 
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The quarry face is drilled with wagon drills and jackhammers. Average shots are said to break about 
30,000 tons. Ore is loaded with a Lorraine 40, ¾-yard diesel shovel into a 20-ton Sterling diesel truck and 
one IO-ton gas truck and hauled about one-half mile to the Union Pacific 16-car spur. Other equipment 
consists of a Gardner-Denver 365-cubic foot diesel-driven compressor, one D-8 tractor for stripping, one 
30 gas tractor. Switching of railroad cars is done by tractor. Eight men working. Shipments run from 
30,000 to 60,000 tons per year, depending upon demands of the California Cement Company's Colton 
plant and the Riverside Cement Company's plant at Crestmore. These shipments are usually made in 
about 4 months, so as to avoid the extreme heat of summer (Tucker and Sampson, 1943, p. 468). 
 


1948 
The reserves may be as much as 3,500,000 to 4,000,000 long tons of ore, with which much waste rock is 
associated. Probably not more than 2,500,000 tons of ore are recoverable, and possibly half of this 
amount could be mined at normal peacetime prices (Lamey, 1948, p. 71). 
 
Ore is transported by truck about half a mile to a spur track of the Union Pacific Railroad (Lamey, 1948, 
72). 
 
The orebodies have been explored by a number of trenches, adits, and shafts, one of the latter being 
about 125 feet deep. Most of the adits can be entered, but the ladders and timbering in the shafts are 
not in good condition. For a number of years, the ore has been used in the manufacture of cement 
(Lamey, 1971, p. 72). 
 


 
Figure 4. Plan and section of Adit 1, Cave Canyon Mine. From Lamey, 1948, p. 74. 
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Examined in detail, much of the eastern part of the limestone ridge appears to be made up of a series of 
blocks bounded by faults and brecciated zones. Along the northern side of the ridge there are a number 
of steeply dipping faults and large quantities of breccia. Much of the breccia appears to have been 
formed by close folding under relatively light load. The limestone along the northern side of the ridge is 
separated from the iron ore by faults wherever the contact is exposed. Field evidence is not clear, but 
apparently these faults are dipping very flatly south, as adits that penetrate some distance beyond the 
sur-face exposure of the contact between limestone and iron ore fail to encounter limestone ( figs. 25 
and 26)(Lamey, 1948, p. 77). 
 


 
Figure 5. Plan and section of Adit 2, Cave Canyon Mine. From Lamey, 1948, p. 76. 


 
Shearing and shattering are characteristic of some of the gneiss and meta-quartzite, and of much of the 
iron ore. At some places they are so much shattered that exposures are masses of broken and pulverized 
rock. Remnants of bedding or foliation indicate steep dips and complex folds (Lamey, 1948, p. 77). 
 


ORE DEPOSITS 
Mineralogy and Occurrence 


 







17 
 


The ore is black to red, and is composed chiefly of magnetite and hematite, with some limonite. Some 
brecciated ore masses contain large quantities of gypsum and very minor amounts of malachite and 
chrysocolla. In surface exposures the ore appears to be relatively firm, but in adits, trenches, and pits 
most of it is seen to be shattered (Lamey, 1948, p. 77). 
 
The orebodies are steeply inclined lenticular masses associated with gneissic and quartzitic rock, and 
limestone. Estimates indicate that the amount of waste rock occurring as scattered masses throughout 
the ore zone ranges from 25 to 50 percent or more (Lamey, 1948, p. 77). 
 


Distribution 
The deposits consist of two principal ore zones and a few minor orebodies. The most important zone is 
associated with much shattered gneissic and quartzitic rock in the western part of Section 12 (Plate Vlll ). 
The other principal zone lies along the northeastern end of the limestone ridge, in the eastern part of 
Section 12 (PL VIII). A distance of about 2,500 feet separates these two zones. Throughout the 
intervening area there is alluvium and sandstone-fanglomerate. At one place this intervening area was 
prospected by a shaft 90 feet deep (Plate VIII). The only rock encountered in the shaft was the sandstone-
fanglomerate (Lamey, 1948, p. 77). 
 
A few small orebodies occur within the main mass of limestone. One of these is located on the north side 
of the ridge, near the center of Section 12 (Plate VIII). Nearly south of this body, toward the southern side 
of the limestone, there are a few other small orebodies not shown on the map. The largest of these is 
about 225 feet long and ranges from 20 feet to 50 feet in width. Ore is exposed throughout a vertical 
distance of 50 feet. At least half of the orebody consists of waste rock (Lamey, 1948, p. 77). 
 


Origin 
The orebodies are believed to be contact-metamorphic replacement deposits, chiefly in limestone or 
dolomite but possibly partly in quartzite. The clearest evidence regarding the origin of the ore is shown in 
the smaller bodies. There are all stages of ore formation, from limestone containing only minute specks 
of magnetite through partly replaced limestone into nearly solid ore. At practically every place where ore 
is exposed, there are also a diorite porphyry and remnants of partially replaced limestone. At one place 
quartzite occurs next to ore and apparently grades into it. The quartzite has been fractured and the 
fractures filled with ore. At this place also, the ore may have resulted from replacement of limestone 
interbedded with quartzite, the limestone having been completely replaced, but there is no direct 
evidence that this is the case (Lamey, 1948, p. 79).  
 


ORE RESERVES 
The reserves of the area may be as much as 3,500,000 to 4,000,000 long tons of ore, but probably not 
more than 2,500,000 long tons are recoverable, and not more than half of the recoverable ore could be 
mined at normal peacetime prices (Lamey, 1958, p. 79).  
 
The composition of the ore is indicated by the analyses of two samples collected and analyzed by the 
Kaiser Company, Inc., and one sample collected by the owner, which have been released for publication 
(Lamey, 1958, p. 79). 
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The reserves are divided into measured, indicated, and inferred ore. The measured ore was estimated 
from outcrops, pits, trenches, and adits; the indicated ore, from known depth of ore of 220 feet at one 
place, as shown by surface outcrops and a shaft; and the inferred ore, from inferred depth based on 
geologic conditions (Lamey, 1948, p. 79). 
 
The tonnage factor of 12 cubic feet per long ton probably is the best one to use, because of the broken 
character of the ore: but estimates are given based on tonnage factors of both 10 and 12, after making 
volume deductions for waste rock (see page 83) (Lamey, 1948, p. 79). 
 
Not all of the resee ore is believed to be recoverable, due to conditions affecting mining. Estimates of the 
amount recoverable at normal peacetime prices and at emergency prices are given on page 83.  
The estimate of the amount of ore recoverable at normal peace-time prices may be too high, clue to 
larger amounts of shattered waste rock present with the ore (Lamey, 1948, p. 79). 
 
The estimate of the amount of ore recoverable at normal peace-time prices may be too high, due to 
conditions affecting mining. Estimates of the amount of shattered waste rock present with the ore 
(Lamey, 1948, p. 79). 
 
It is possible that additional ore not considered in these estimates may he present beneath the limestone 
along the northeast end of. the limestone ridge. At the surface, field evidence indicates that the iron ore 
is in fault contact with the limestone. However, two adits show that iron ore extends beneath the 
limestone (figs. 25 and 26). Any ore beneath the limestone would need to be recovered by underground 
methods, and would be minable at emergency prices only, if at all (Lamey, 1948, p. 79). 
 


CONDITIONS AFFECTING MINING 
There are two chief factors detrimental to mining these deposits: (1) the large amount of waste rock 
present with the ore; and (2) the shattered character of the ore and rock. The waste rock is so badly 
shattered that it will not remain standing as the ore is mined, but must be removed from the pit. The 
wall rock at the margins of the main ore body is broken and weak. It is probable that open-pit mining 
could not be carried much beyond the present depth of 35 or 40 feet without serious caving of the walls. 
If underground mining were attempted, a great amount of timbering would be necessary (Lamey, 1948, 
p. 83). 
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Figure 6. Ore Reserve Estimates for the Cave Canyon Mine. From Lamey, 1948, p. 83 


1953 
Nearly all of the mine's output was obtained from an open cut on the west body. Early in 1952 the cut, 
tadpole-shaped in plan, was about 800 feet long, 200 feet in maximum width and had faces mostly 
in the range of 30 to 70 feet high. Other workings included several shafts, adits and trenches. The 
maximum shaft depth was about 150 feet. The maximum adit length was about 580 feet. Mining 
operations were being confined to periods of a few weeks spaced at about two-year intervals (Wright 
and others, 1953:93). 
 
An attempt was made by the Geneva Steel Corp. to explore for iron occurrences in depth to the 
southwest of the Cave Canyon deposit. Three holes were diamond drilled in the central part of Section· 
14 (results. are not known to the writer). The area near these holes was a dozen or more future drill sites 
had been prepared (Collier and Danhey, 1958,p. 6). 
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PHOTOGRAPHS 


 
Figure 7. Ore loading complex. 
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Figure 8. Marble with green volcanic dikes. 
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Figure 9. Cave Canyon Mine Open Pit,


 


Figure 10. Hematite ore breccia. 
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Figure 11. Regional topographic map of the Cave (Baxter) Mine. 
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Figure 12. Areal topographic map of the Cave (Baxter) Mine. 
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Figure 13. Land status map of the Cave Mine and surrounding areas. 
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Figure 14. Topographic map of the Cave mine and surrounding areas. 
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Figure 15. Geologic map of the Cave Mine and surrounding areas. 







32 
 


 


Figure 16. Mineral Surveys for the Cave Mine. 
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Figure 17. Geologic map of the Cave and Baxter Mines. 
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Figure 18. Aerial photograph of the Cave Mine and surrounding areas. From ESRI, 2021. 
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APPENDIX A: Mineral Surveys 


There are seven special mineral surveys of the Cave Mine claims:  
 
M4235 
M4238 
M4240 
M4241 
M4604 
M6805 
M6839 
 
Plats for these mineral surveys are available at  
http://www.glorecords.blm.gov/default.aspx 
  



http://www.glorecords.blm.gov/default.aspx
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APPENDIX B: Late Patents for the Cave Canyon Mine 


MS-6805 Cal Portland 04-79-0002 November 7, 1978 


John B. Lonergan 1142969 February 23, 1954 


Pacific Marble  915147 August 29, 1922 
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