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Acknowledgement and Disclaimer 
The information in this paper is taken largely from published and public sources.  I have 
reproduced this material and present it pretty much as we 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 our own materials. 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 that you can share, please send them to yosoygeologo@gmail.com so we can 
incorporate into this paper. 
 
Alternate Names;, Imperial Lode; Cave Springs Mining Corporation; Desert Queen; 
Mammoth Chief; Meteor 
 
Note: There are two Imperial Lode Mine occurrences for molybdenum in the North Bullion 
Mountains Mining District to the east. The MRDS locations for these deposits is: 
7N 6E Sec. 01 SBM  34.73335 -116.30085 
7N 6E Sec. 01 SBM  34.733350 -116.30085 
 
LOCATION: (MRDS, 2011) 
7N 5E Sec. 36 SBM  34.65832 -116.41255 
 
The property of this company is in the Lava Beds District, 9 miles southwest of Lavic, a 
station on the Santa Fe Railroad. It consists of 3 patented claims, the Morning Star, 
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Mammoth Chief and Desert Queen, and 8 claims held by location. Elevation about 4000 
feet (Tucker and Sampson, 1931, p. 347). 
 
Imperial Lode (Cave Springs Mining Corporation) Mine. Location: secs. 25 and 26, T. 7 
N., R. 5 E., and sec. 31, T. 7 N., R. 6 E., S.B.M., about seven airline miles southwest of 
Lavic, station on the Santa Fe railroad (Wright and others, 1953, p. 108). NOTE, THIS 
DOES NOT AGREE WITH MRDS). 
 
OWNERS 
 
Cave Springs Mining Corporation; W. W. Tucker, president, 1308 ½ Valencia street, Los 
Angeles (Tucker and Sampson, 1931, p. 347). 
 
W. W. Tucker, 1425 W. Pico Blvd., and Grace Remington, 2500 Glendale Blvd., Los 
Angeles, California, own three patented claims (Wright and others, 1953, p. 108). 
 
The property was idle from 1938 to 1951, but during early 1951, the property was under 
option to L. A. Raisek, Box 242, Topanga, California (Wright and others, 1953, p. 108).  
 
GEOLOGY 
 

Crossman, 1889 
 
 Mammoth Mine… 
 
…Lying in Lava Bed District, has a strike north 70 degrees west; dip, south 80 degrees. 
The vein is banded, with four feet of good ore on the south wall. It is from twenty to forty 
feet wide, and crops out boldly the full length of the claim. Ores, carbonate of lead, 
galena, and silver. In an easterly direction, up hill, the croppings are also prominent, but 
the vein is considerably disturbed and broken, volcanic matter appearing instead of 
quartz. At an elevation of three thousand three hundred and seventy- five feet it 
resumes its proper shape. The shaft is twenty feet deep, and. the ore assays (as 
reported) ninety-five ounces of silver per ton. On the summit, at an elevation of 
three thousand four hundred and fifty feet, a thirty-foot shaft exposes a vein twenty feet 
wide, carrying considerable baryta. Ore said to assay from fifteen to twenty ounces per 
ton (Crossman, 1889, p. 231).  
 
The Meteor Mine…  
 
…Is an extension of the Mammoth, where the vein, nine feet thick, crosses ravine; dip, 
south 80 degrees; croppings bold; ore said to assay twenty onces in silver to the 
ton. Eastwardly the ledge increases in size to twenty feet, composed of quartz and a 
brecciated volcanic mass of rock. In the center of the claim a crosscut is run through the 
country rock for eighteen feet. Drift on the lode, thirty-eight feet; shaft ninety feet, with 
good ore on the bottom. The ores are soft carbonates, with bunches of galena which 
run high in silver. It is reported that the mine has yielded 20,000 worth of silver. Two 
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hundred feet eastwardly from the above point, a crosscut of forty feet and a drift of the 
same length have been run, showing four feet of good ore (Crossman, 1889, p. 231).  
 

Storm, 1892 
 
This great vein, the outcrop of which may be seen for 20 miles, is a "fissure" in every 
sense of the word, though not a simple one, for it has numerous divergent branches of 
considerable size. The main fissure, however, is strong and constant, and outcrops 
boldly for nearly 8,000 feet. It varies in width from 4 to 18 feet. It is everywhere well 
defined and often shows a banded structure (Storm, 1892,p. 351). 
 
The great fissure strikes north 70° west, and dips 65° to 70° to the south. It occurs in the 
quartz porphyry, which at contact with the vein is usually much decomposed and often 
shattered and crushed, probably owing partly to the intrusion of a large dike of the red 
felsite rock, a tongue of which has cut across the vein about 3,500 feet from its west 
end. This dike follows the vein for some distance on the hanging wall side coming from 
the east, gradually nearing the vein until it finally reaches the fissure, cutting the vein in 
two. Farther westward it again appears on the hanging wall side, showing itself at 
intervals to the extreme western end of the vein, which comes to an abrupt termination. 
This felsitic dike is but one of a number that occur in the immediate vicinity (Storm, 
1892,p. 351). 
 

 
Figure 1. Diagram of the Imperial Lode Vein. From Storm, 1892, p. 351. 
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Since the formation of the Imperial lode there has been considerable movement within 
the vein itself. Slips are numerous, the slickensides showing plainly. The fault planes, as 
far as observed, are confined within the limits of the vein; however, at no place, 
excepting where the dike intersects it, did I notice any lateral displacement (Storm, 
1892,p. 351). 
 
Usually the vein is distinctly separated from the inclosing rock, a clay selvage marking 
the line of the fault plane on either side. In some instances, however, where a 
brecciated condition of the quartz porphyry is found in contact with the vein, the ore bas 
been deposited to some extent in this broken mass, and in such cases the line of 
demarcation is not at all plain. These occurrences, together with the branching spurs, 
seem to indicate perfectly the character of the vein, which before the intrusion of the 
felsitic dike was more simple than we now find it. My conception of the Imperial vein is 
that a great fissure formed in this mountain range; that at the time this disruption 
occurred the hanging wall side of the fault slipped downward, causing a further fissuring 
and crushing of the rocks on that side of the fault. I t is a notable fact that all the 
branches or spurs of this vein occur in the hanging wall country and are directly 
connected with the main fissure. This idea is still further substantiated by the additional 
fact that all, or nearly all, the crushing and grinding· adjacent to the fault plane has 
occurred on the hanging wall side (Storm, 1892, p. 351-352). 
 

 
Figure 2. Felsite dike at the Imperial Mine. From Storm, 1892, p. 352. 

Occasionally, in the narrower portions of the vein, a banded structure indicates the 
probability that the ore now fills what was at one time an open crevice, which slowly 
filled with ore by precipitation from the mineral waters passing along the fault plane 
(Storm, 1892,p. 352).  



5 
 

 
At one point on the course of the vein, where it is joined by one of the branching spurs, 
the felsitic dike has intersected the smaller vein. The occurrence is plainly seen in a cut 
made at this place, where rich ore was found (Storm, 1892,p. 352). 
 
It will be noticed that both the main vein and the spur occur in the quartz porphyry, and 
that the red felsite cuts the smaller vein. The displacement on the surface along the 
strike of the vein is nearly ,40 feet. This does not show in the cross-section (Storm, 
1892,p. 352). 
 
Since the formation of the Imperial vein the mountains have suffered great erosion; the 
highest point along the croppings rises fully 800 feet above the neighboring canyons 
(Storm, 1892,p. 352).  
 

The Ore 
Storm, 1892 

 
Although the Imperial vein is a fissure of great length and depth, all the material that is 
included between the porphyritic walls is not pay ore. The ore occurs in ehoote of 
greater or less extent, the same as in any other vein. The gangue is chiefly quartz, 
having a pearly luster resembling in appearance some light grayish lead carbonate at a 
casual glance. Accompanying the quartz, though in minor quantities, are baryta, calcite, 
and black manganese oxide. The value of the ore lies almost wholly in its silver 
contents, which occur as chloride and sulphide (argentite) accompanying pyrites, 
chalcopyrite, and iron oxides. The silver sometimes occurs with copper glance in small 
bunches in solid masses of lead carbonate. Such ores are very high grade. In one of the 
branches gold is found with only a small percentage of silver, the reverse condition, 
however, usually obtains. The silver frequently is found in the same shoots with the 
base ores and in quartz without any intimate association with either lead, copper, or 
iron. The galena is sometimes very low grade, carrying only 4 ounces per ton in silver. 
In one shoot the lead carbonate contains over 200 ounces. It is a notable fact that no 
good ore is found in quantity without copper in some form, either as sulphide (glance) or 
carbonate. Chloride of silver is also found associated with iron and manganese, without 
copper or lead (Storm, 1892,p. 352-353). 
 

1931 
This property is on the Imperial lode. This lode consists of a great branching fissure in 
quartz porphyry, varying in width from 4 to 18 feet and traceable along a bold outcrop 
for a distance of 8000 feet (Tucker and Sampson, 1931, p. 348). 
 

1953 
The Imperial Lode, a quartz vein, 4 to 18 feet wide, is several thousand feet long and 
cuts "quartz porphyry"; it is of interest primarily for the silver-bearing minerals it 
contains.100 The vein strikes N. 55 ° to 70 ° W., dips 70 ° SW and has been opened at 
numerous places in operations as early as the 1880 's. The ore occurs as shoots and 
irregular bodies containing silver chlorides and argentite, associated with iron and 
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manganese oxides, and commonly accompanied by subordinate cerussite, pyrite, and 
chalcopyrite. The principal ore bodies discovered to date have ranged from 5 feet to 18 
feet wide and 30 to 50 feet long (Wright and others, 1953, p. 108). 
   

GEOLOGIC MAPPING 
 

1:250,000 
Bortugno and Spittler (1986) mapped the area of the Imperial Lode mine as Quartz 
Monzonite of Pleasant View Ridge (KJqm) with dikes Miocene intrusive dacite (Mid).  
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1:100,000 

Phelps and others (2012) mapped the area of the Imperial Lode mine as Intermediate to 
felsic plutonic rocks (Qha/mp)….. 
 

 

 
 

 
 
..and hillslope deposits (Qha): 
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1:62,500 

Dibblee (1964a and 1966a) and Dibblee and Minch (2008d) mapped the area of the 
Imperial Lode Mine as Quartz monzonite (qm) with dikes of Miocene andesite porphyry 
(Tap). 

 
 
Other rocks in the area are: 
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1:24,000 
Collier (1957a) mapped the area of the Imperial Lode mine as Jurassic or Cretaceous 
Monzonite porphyry (JKmp) with Miocene andesite porphyry dikes (Tap)  
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DEVELOPMENT 
 

Storm, 1882 
The Claims on the Vein 

 
There are six lode claims located on the Imperial vein, on all of which considerable work 
has been done. Beginning at the east end, the vein shows itself on the mountain side 
close down to the desert wash and not far distant from the basalt flow on this side of the 
range (Storm, 1882, p. 353). 
 
The most easterly claim is called the Sampson, and from it has been shipped some rich 
ore, the claim producing the highest grade ore, I [Storm] am told, of any mine on the 
vein. This claim is joined on the westward by the Morning Star, a deep canyon 
separating them. From the bottom of this canyon it is 800 feet to the summit of the mine, 
1,500 feet farther west. The Morning Star Mine has been quite extensively opened by 
tunnels and shafts, but for several years past assessment work only has been done, as 
the ore which was found was too low grade to make shipping profitable (Storm, 1882, p. 
353). 
 
The Meteor, Mammoth Chief, and Desert Queen succeed each other, respectively, 
going west. On the Mammoth Chief and Meteor, a great deal of work has been done; 
and it is claimed ore was shipped approximating $40,000 gross value. At any rate the 
owners have developed their claims and made a good living at the expense of the ore 
thus 3hipped from the vein. On the Meteor a shaft has been sunk a depth of 100 feet, at 
the bottom of which a drift 40 feet in length has been cut along the vein on an ore shoot 
which was followed down from the surface. At another point on this claim a shaft of 65 
feet in depth has been sunk in ore. A drift at the bottom of this shaft is also in ore, 8 feet 
of which is exposed and the foot wall not yet reached (Storm, 1882, p. 353). 
 
The ore at this point is said to average 30 ounces. I [STORM]was told that the average 
of the ore throughout the mine was about 25 ounces, ranging from 12 to 75 ounces, and 
occasionally much more. Numerous cuts, shafts, and drifts, some of them of 
considerable size, have been made along the vein on the Meteor and Mammoth Chief 
for a distance of 800 feet, and although these workings are not connected they have the 
appearance of being on one shoot of ore. One fact is very evident from an examination 
of the mine, and it is one of considerable importance. It is, that the ore is of better grade 
and occurs in greater quantity in the vicinity of the felsitic dike, which, though 
undoubtedly later than the vein itself, seems to have enriched the ore very materially. 
The largest shoot of ore I [Storm] saw has formed very close to the point of intersection 
of the felsitic dike with the main vein. On the Desert Queen a long tunnel and several 
crosscuts have exposed ore bodies, some of which contained upwards of 200 ounces 
silver per ton (Storm, 1882, p. 353-354). 
 
The Imperial lode is one of the most promising veins of which I [STORM]have any 
knowledge, but it requires considerable capital to properly and systematically open it. 
The rock is extremely hard, and the lack of wood and water are drawbacks which 
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prevent the owners from working the mine as it should be worked. It would be difficult to 
find a vein offering greater natural advantages than are found here, excepting as to 
wood and water, both of which are obtainable under the usual conditions attending that 
problem on the desert. Water can be found in the dry lake 3.5 miles distant by road, and 
1,160 feet below the level of the canons which cut the vein (Storm, 1882, p. 354). 
 
Coal may be delivered at Lavic Station, 5 miles from the lake, for' about §9 or $10 a ton. 
The difficulties are no greater than at Calico,; where they seem to have been overcome 
quite easily. Tunnels may be run in on the vein, getting average backs of about 350 feet 
above the bottom of the canyons (Storm, 1882, p. 354).. 
 
Should ever this great vein be worked on a larger scale with abundant capital, a tunnel 
started at the lake will cut the vein at an average depth of 1,500 feet. Such a tunnel 
would probably be about 12,000 feet in length. The ore shoots seem to have an 
average width of about 5 feet as far as exposed, and none of the workings in ore have 
ever reached the bottom of a shoot. It is one of the most imposing looking veins I ever 
saw. On the Desert Queen the soft hanging wall has been eroded, leaving the vein 
standing exposed for fully 80 feet in height (Storm, 1882, p. 354). 
 
The underground workings total about 6,000 feet in length and are confined mostly to 
three claims. The property was idle from 1938 to 1951, but during early 1951, the 
property was under option to L. A. Raisek, Box 242, Topanga, California. Raisek drove 
a raise from a 175- foot adit driven in an easterly direction from the west side of the 
Mammoth Chief claim. The raise was started on an indication of ore in the back of the 
adit. One shipment was made in March to the American Smelting and Refining 
Company at Selby. (Wright and others, 1953, p. 108). 
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Figure 3. Regional topographic map of the Imperial Lode Mine and surrounding area. 
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Figure 4. Regional geological map of the Imperial Lode Mine and surrounding area. From Bortungno and Spittler, 1986. 
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Figure 5. Land status map for the Imperial Lode mine and surrounding areas. 
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Figure 6. Regional geological map of the Imperial Lode Mine and surrounding area. From Phelps and others, 2012. 
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Figure 7. Topographic map of the Imperial Lode mine and other mines in the Lava Bed Mountains. Scald 1:24,000. 
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Figure 8. Area geological map of the Imperial Lode Mine and surrounding area. From Dibblee, 1966a. 
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Figure 9. Area geologic map of the Imperial Lode Mine. From Dibblee and Minch, 2008d. 
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Figure 10. Topographic map of the Imperial Lode Mine. 
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Figure 11. Mine geology map of the Imperial Lode Mine and surrounding area. From Collier and others, 1957. 
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Figure 12. Aerial photograph of the Imperial Lode mine. From ESRI. 


