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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 MY 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. 
 
When I found multiple sources of information about a topic, I present that information in chronological 
order. This helps the reader understand the evolution of geologic and historic interpretations for these 
mines and mineral deposits. 
 
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 that we can incorporate that material into 
this paper. 
 
PREVIOUS NAMES: 

See Table 01 
 
MINE LOCATIONS (MRDS, 2011) 
 
Some mine locations in Figure 18 of Wright and others (1953, p. 16, reproduced below) do not agree 
with USGS topographic maps or locations listed in MRDS (2011). In these cases, I have plotted both 
locations on my maps. The MRSD location data is shown in this following table. 
 

DEPOSIT OR MINE 
NAME COMMODITIES STATUS TRS Latitude Longitude 
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Alabama-Mountain 
View-Snowbird 
Group. Silver Prospect 

10N 1E Sec. 14 
SBM 34.9528 -116.8384 

Argentum Group Silver Prospect 
10N 1E Sec. 15 
SBM 34.9667 -116.8640 

Bismarck Silver, Pb 
Past 
Producer 

10N 1E Sec. 15 
SBM 34.9656 -116.8590 

Blackfoot Silver 
Past 
Producer 

10N 1E Sec. 14 
SBM 34.9569 -116.8453 

Brubaker Beige Rock 
Quarry 

Volcanic 
Materials, stone Producer 

10N 1E Sec. 30 
SBM 34.9311 -116.9176 

Burcham 
Lead, Silver, 
Gold, Zn, Cu 

Past 
Producer 

10N 1E Sec. 21 
SBM 34.9500 -116.8767 

Burcham Mine Lead, Ag, Au 
Past 
Producer 

10N 1E Sec. 21 
SBM 34.9500 -116.8770 

Calico Silver Producer 
10N 1E Sec. 15 
SBM 34.9667 -116.8675 

Calico Rock Milling's 
Beige Rock Qu 

Volcanic 
Materials 

Past 
Producer 

10N 1E Sec. 30 
SBM 34.9275 -116.9198 

Calico-Odessa 
Silver, Lead, Au, 
Cu 

Past 
Producer 

10N 1E Sec. 23 
SBM 34.9522 -116.8553 

Carbonate Silver, Au, Pb Prospect 
10N 1E Sec. 23 
SBM 34.9492 -116.8523 

Centennial Mine 01 Boron-Borates 
Past 
Producer 

10N 2E Sec. 30 
SBM 34.9333 -116.8175 

Centennial Mine 02 Boron-Borates 
Past 
Producer 

10N 2E Sec. 30 
SBM 34.9311 -116.8042 

Consolidated Silver Prospect 
10N 1E Sec. 15 
SBM 34.9611 -116.8715 

Dietzman Group Silver Prospect 
10N 1E Sec. 23 
SBM 34.9514 -116.8431 

Galena King Silver Prospect 
10N 1E Sec. 05 
SBM 34.9833 -116.9065 

Garfield Silver, Cu-Pb 
Past 
Producer 

10N 1E Sec. 13 
SBM 34.9639 -116.8342 

Humbug Silver Prospect 
10N 1E Sec. 10 
SBM 34.9681 -116.8570 

Lamar Silver Prospect 
10N 1E Sec. 16 
SBM 34.9617 -116.8898 

Langtry Silver 
Past 
Producer 

10N 1E Sec. 08 
SBM 34.9756 -116.9070 

Lone Star (Falls, St. 
Louis Group) Silver Occurrence 

10N 1E Sec. 15 
SBM 34.9661 -116.8723 

Mulcahy Lead-Silver 
Prospect Lead, Ag  

Past 
Producer 

10N 1E Sec. 22 
SBM 34.9500 -116.8562 

Occidental Group Silver Prospect 
10N 1E Sec. 15 
SBM 34.9656 -116.8562 
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Odessa Silver Prospect 
10N 1E Sec. 14 
SBM 34.9561 -116.8476 

Oriental Mine Silver 
Past 
Producer 

10N 1E Sec. 15 
SBM 34.9544 -116.8628 

Pacific Boron-Borates 
Past 
Producer 

10N 2E Sec. 18 
SBM 34.9597 -116.8142 

Pacific Mine 
Boron-Borates, 
Sr, gypsum 

Past 
Producer 

10N 2E Sec. 19 
SBM 34.9500 -116.8175 

Possibility Silver Prospect 
10N 1E Sec. 17 
SBM 34.9633 -116.8928 

Silver Bow Mine Silver, Au, Pb 
Past 
Producer 

10N 1E Sec. 09 
SBM 34.9747 -116.8856 

Silver Contact Silver 
Past 
Producer 

10N 1E Sec. 09 
SBM 34.9772 -116.8790 

Silver King Mine Silver 
Past 
Producer 

10N 1E Sec. 15 
SBM 34.9531 -116.8617 

Silver Monument Silver 
Past 
Producer 

10N 1E Sec. 22 
SBM 34.9492 -116.8590 

Silver Spar Barium-Barite Prospect 
10N 1E Sec. 05 
SBM 34.9850 -116.8934 

Union Gold, Silver, Pb 
Past 
Producer 

10N 1E Sec. 16 
SBM 34.9545 -116.8870 

Union Mine Boron-Borates Occurrence 
10N 2E Sec. 19 
SBM 34.9500 -116.8175 

Unnamed Borate 
Prospect Boron-Borates Occurrence 

10N 1E Sec. 26 
SBM 34.9333 -116.8509 

Unnamed Borate 
Prospect 01 Boron-Borates Prospect 

10N 1E Sec. 25 
SBM 34.9342 -116.8365 

Unnamed 
Gemestone 
Prospect 02 

Semiprecious 
Gemstone Prospect 

10N 1E Sec. 26 
SBM 34.9356 -116.8428 

Unnamed Stone 
Prospect 03 

Stone, 
Crushed/Broken, 
Barite Occurrence 

10N 1E Sec. 30 
SBM 34.9325 -116.9212 

Unnamed Stone 
Quarry  

Stone, 
Dimension 

Past 
Producer 

10N 2E Sec. 18 
SBM 34.9550 -116.8053 

Voca Silver 
Past 
Producer 

10N 1E Sec. 21 
SBM 34.9517 -116.8817 

Waterloo Silver 
Past 
Producer 

10N 1E Sec. 16 
SBM 34.9528 -116.8890 

Western Deposit Boron-Borates 
Past 
Producer 

10N 1E Sec. 22 
SBM 34.9456 -116.8653 

Western Minerals 
Mine Boron-Borates 

Past 
Producer 

10N 1E Sec. 22 
SBM 34.9500 -116.8675 

 
Wright and others (1953) identified three mineralized zones in the Calico Mining District. These zones 
are define by a system of strike-slip faults that trend N.40oW and dip from vertical to 70o SW. Wright and 
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others (1953) named them the Western, Central and Eastern Groups.  I have added to this classification 
by including all mineral deposits listed in MRDS (2011) and adding a Borate Area Group and a Southwest 
Buttes Group. 

WESTERN CENTRAL EASTERN BORATE SW BUTTES 

Burcham Calico 

Alabama-
Mountain View-
Snowbird Group 
Prospects Pacific 

Brubaker 
Beige Rock 
Quarry 

Burcham Mine Calico-Odessa 
Argentum Group 
Prospects Pacific Mine 

Calico Rock 
Milling's 
Beige Rock 
Qu 

Galena King Carbonate 
Bismarck -
Humbug Mine Union Mine 

Unnamed 
Stone 
Prospect 03 

Lamar Consolidated Blackfoot Mine 

Unnamed 
Borate 
Prospect 01   

Langtry 

Lone Star 
(Falls, St. Louis 
GroupP Centennial Mine 

Unnamed 
Borate 
Prospect 03   

Possibility 
Mulcahy Lead-
Silver Prospect 

Dietzman Group 
Prospect 

Unnamed 
Gemstone 
Prospect 02   

Union Oriental Mine 
Garfield-
Thuderer Mines 

Western 
Deposit   

Union Mine 
Silver Bow 
Mine 

Humbug-
Bismarck Mine 

Western 
Minerals Mine   

Voca Silver Contact 
Occidental 
Group     

Waterloo 
Silver King 
Mine Odessa-Calico     

Western Deposit 
Silver 
Monument Pacific Mine     

Western Minerals 
Mine Silver Spar 

Unnamed  Stone 
Quarry     

    
Thunderer-
Garfield Mines     
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Individual reports for each of the producing or past-producing mines or deposits of special interest can 
be accessed at the following URL’s: 
 
 
 

DEPOSIT NAME URL 

Alabama-Mountain 
View-Snowbird 
Group.   

Argentum Group   

Bismarck   

Blackfoot   

Brubaker Beige Rock 
Quarry   

Burcham   

Burcham Mine   

Calico   

Calico Rock Milling's 
Beige Rock Qu   

Calico-Odessa   

Carbonate   

Centennial Mine   

Centennial Mine   

Consolidated   

Dietzman Group   
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Galena King   

Garfield   

Humbug   

Lamar   

Langtry   

Lone Star (Falls, St. 
Louis GroupP   

Mulcahy Lead-Silver 
Prospect   

Occidental Group   

Odessa   

Oriental Mine   

Pacific   

Pacific Mine   

Possibility   

Silver Bow Mine   

Silver Contact   

Silver King Mine   

Silver Monument   

Silver Spar   

Union   

Union Mine   

Unnamed  Stone 
Quarry   

Unnamed Borate 
Prospect 01   

Unnamed Borate 
Prospect 03   

Unnamed 
Gemestone Prospect 
02   

Unnamed Stone 
Prospect 03   

Voca   

Waterloo   

Western Deposit   

Western Minerals 
Mine   

 
CALICO DISTRICT OVERVIEWS 
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1884 

During the past two or three years a very extensive and promising silver field has been opening up in the 
Calico and adjacent districts, San Bernardino County; and while it is yet too early to pronounce upon the 
permanence of the deposits there, indications denote for this region mineral resources of no mean order. 
Thus far these mines have produced a total of five or six million dollars, and at a comparatively small 
cost. They have been almost entirely self-supporting, very little capital having been invested, either in 
opening up or supplying plant to the mines. The ores contain for the most part chloride of silver, easily 
worked by crushing and amalgamation in pans, after the Washoe plan. The veins occur here of all sizes, 
though the majority of them are rather small. The ores which are found usually in streaks, bunches, and 
chimneys, are of a high grade, and, in the claims worked, have been found to hold from the surface as far 
down as developments have extended, between five and six hundred feet. There are now about 2,000 
miners in that region, the most of them working their own claims in a small way, the richness of the ores 
and the facility with which they can be extracted and disposed of rendering this practicable. At first the 
ores were nearly all shipped in small lots, and marketed in Oakland and San Francisco; now the bulk of 
them is worked on the ground, the larger companies owning their own mills, of which there are five or six 
in the county, while the miners sell most of their ores to the custom mills, which sample and buy them. 
These sensible and business like methods having been adopted and adhered to from the first, mining has 
been kept in a healthful and progressive condition, these districts presenting the most satisfactory record 
of any in the history of silver mining on this coast. No other silver-bearing field has received so little 
outside aid, nor has any other made such a steady and profitable production from the start (Hank, 1884, 
p. 366). 

The Calico, the central and principal mining district in this region, is distant about four hundred and 
eighty miles southeast from San Francisco, and ninety northeast from the town of San Bernardino, the 
county seat. It is reached by the Southern Pacific Railroad to Mohave Station, and thence over the 
Atlantic and Pacific Railroad, which traverses the district centrally in an easterly and westerly direction. 
The Calico mines yield only silver, but some of those in the outlying districts, of which there are several, 
produce both silver and gold, the ores here carrying also, in some cases, lead, copper, and other base 
metals, which render them stubborn of reduction (Hank, 1884, p. 366). 

1888 

This camp is situated about seven miles north of the town of Daggett, on the Atlantic and Paci& Railroad. 
Notwithstanding the want of fuel and timber, and the scarcity of water, the ease with which the ores 
here can be mined and milled insures a reduction of the cost of working in the near future, or whenever 
large and well equipped mills shall be erected, freight and wages reduced, and adjacent mines 
consolidated. At the present time ore is milled at a cost not exceeding $4 per ton. A considerable number 
of "chloriders" find profitable employment in the numerous mines within a radius of five miles from the 
town. These cannot afford to handle ore carrying much less than forty ounces to the ton, having usually 
to pay a tribute of one fifth, in addition to the expense of sacking, freighting, and milling; as a 
consequence large quantities of comparatively high grade ore are left in the mines or on the dumps, to 
be worked at some future time (Ireland, 1888, p. 491). 

There are probably large ore deposits which, though they will not now .pay, will ultimately be worked as 
quarries; when an hundred tons or more of rock can be broken out by a single blast, and, being 
transported by rail-ways to water, will be reduced by the Boss continuous process, or by leach ng, in 
works capable of treating a thousand tone per day in an economical manner. The Boss process is used 
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here in all but one of the mills, and no better field could probably be found for it, considering the quality 
of the ores. Moreover, the ores in many of the mines are so soft that it seems superfluous to build stamp 
batteries for their reduction, as the Huntington or any other kind of rollers would suffice for doing the 
work. This would also seem to be a good field for the Russel leaching process; in fact the ordinary 
leaching process has been used in some small establishment.a with success, treating the fine stuff, sifted 
by hand from old dumps, with-out roasting; 75 per cent of the assay value, about $16 per ton, having 
been extracted by this method.  (Ireland, 1888, p. 491). 
 

1888 
This property, owned by the Oro Grande Company, is situated in the West Calico Mining District, two 
miles west of the town of Calico. Size of claim, one thousand nine hundred feet by six hundred feet. 
Course of vein, nearly east and west; dip, southerly about 60 degrees; width, from ten to eighty-five feet; 
length of the ore body, so far as known, six hundred feet (Goodyear, 1888, p. 491-492).  
 

1893 
No region affords better opportunities for the study of a certain class of ore deposits occurring in 
eruptive and fragmental rocks than may be found in the Calico District. The mines, condemned at first, 
came quickly to the front nevertheless, and have for the past twelve years been steady producers of 
silver bullion. The district is situated 6 miles north of the Atlantic and Pacific Railroad, the nearest station 
being Daggett (Storms, 1893, p. 387). 
 

 
Figure 1. Calico in 1890. Photo from Larry Vredenburgh collection. 

1919 
In the year 1881 important discoveries of silver ores were made in the desert regions of San Bernardino 
County. From that time to date $13,892,703 has been produced. The most important silver districts were 
the Calico. Ivanpah. Providence, and Silver Reef districts. Mining in these districts was most active during 
the eighties and early nineties. Most of the old mines --eased operations when the price of silver dropped 
below $1.00 and since that time they have only been worked spasmodically by "chlorides." Many of 
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these properties are still accessible and with new capital and skilled management might again become 
profitable (Cloudmen and others, 1919, p. 823). 
 
By far the largest production off silver in San Bernardino County was derived from the Calico district now 
practically dormant. This district is seven miles north of Daggett on the Santa Fe Railroad and embraces 
the southern slope of the Calico Mountains (Cloudmen and others, 1919, p. 823). 
 

1953 
The mines of the Calico district are disposed within an area about 5 miles long by 2 miles wide that 
trends northwestward. Larger mines are confined to three areas within the belt. The central group, lying 
within a mile northwest of the Calico townsite, includes the Silver King, Oriental and Falls (Sioux) mines in 
the vicinity of Wall Street Canyon. The east group, northeast of the townsite, includes the mines of the 
Calico-Odessa group in the vicinity of Bismark and Odessa Canyons. The west group contains the 
Burcham, Langtry, Union, and Waterloo Properties (Wright and others, 1953, p. 128).  
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Figure 2. Mines of the Calico District. From Wright and others, 1953, p. 16. 

 
1957 

Sections 10, 11, 14, 15 and 23, T10N, R.01E SBM. Class D. Silver mine. A total of 21 patented and 23 
unpatented claims 5 miles NW of Yermo at an elevation of  2600 to 2800 feet (Goodwin, 1957, p. 620). 
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Figure 3. Mineral deposit classification of Goodwin, 1957. 

 
OWNERSHIP 
 
Mine ownership in the Calico district changed with consolidations and partitioning of claims. Primary 
companies were 
 
Calico-Odessa Mining Company 
Mrs. J. R. Lane, Yermo-Calico, California 
Oro Grande Mining Co 
Burcham Mines, Inc 
Henry W. Britt, Barstow, California 
Silver King Mining Company (limited), of London (Waterloo Mine) 
Zenda Company 
 
HISTORY 
 

1885 
 

Seven miles north of Daggett is the much talked of city of Calico. One narrow and serpentine street 
Is the only thoroughfare. The place is built on a narrow ridge; the back end of lots on each side of 
the street end on or over a bluff. Small, hastily-built houses are the order of buildings, only a few  
two-story houses gracing the camp. Saloons are more than numerous. Business generally is 
overdone, and the number of black-legs and tin-horn gamblers that infest the place is  remarked by a 
newcomer. The only water supply is that hauled two miles from Evans' well, and costs from 3 to 5 
cents per gallon. Wood is $10 per cord. Board, $7 to $8 a week. The Occidental and Whitfield House 
are the only hotels, and they are pushed to their utmost capacity to accommodate the travel that is 
arriving daily. The camp is a good one, but at present is overestimated and overcrowded by men out 
of money and work. Capital, development and a chance is all this camp needs to be a second 
edition to the Comstock at no great distant date (Mining and Scientific Press, March14, 1885 cited in 
Weber, 1966, p. 71).  
 

1888 
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Meantime, the Calico country, much more accessible and every way more advantageously situated, 
having been discovered and opened up, promises to plant in the very center of this county a 

prosperous and permanent silver mining industry (Goodyear, 1888, p. 491). 
 
This camp is situated about seven miles north of the town of Daggett, on the Atlantic and Pacific 
Railroad. Notwithstanding the want of fuel and timber, and the scarcity of water, the ease with which 
the ores here can be mined and milled insures a reduction of the cost of working in the near future, 
or whenever large and well equipped mills shall be erected, freight and wages reduced, and 
adjacent mines consolidated. At the present time ore is milled at a cost not exceeding $4 per ton. A 
considerable number of "chloriders" find profitable employment in the numerous mines within a 
radius of five miles from the town. These cannot afford to handle ore carrying much less than forty 
ounces to the ton, having usually to pay a tribute of one fifth, in addition to the expense of sacking, 
freighting, and milling; as a consequence large quantities of comparatively high grade ore are left in 

the mines or on the dumps, to be worked at some future time (Goodyear, 1888, p. 491-492). 
 

1893 
Suspended Mining Operations 

The low price of silver during the past two years has resulted disastrously to the mining industry in Calico 
District. The great Waterloo, for many years the largest producer, and employing not less than 150 men 
in mines and mills, was closed down, as it seemed foolhardy to exhaust the great ore bodies when the 
profit derived from the extraction and milling of the ores was merely nominal. For years these mines had 
kept the sixty-stamp Boss process mill and the fifteen-stamp pan mill at Daggett busy night and day, but 
in the spring of 1892 the stamps were hung up and the mines closed, awaiting better prices for silver 
(Storms, 1893, p. 344). 
 
The Silver King Mining Company (limited), of London, has continued to operate, dropping twenty to thirty 
stamps night and day, under the superintendency of William S. Edwards. The King Company owns or 
controls three important group of mines in this district, viz.: the Odessa, the Oriental, and the Occidental. 
The Odessa made a record during the early history of the camp by the production of ores of high grade. 
The policy which was pursued in those "palmy days "-to gouge out the rich ore whenever it could be 
found, without regard to future condition of the mine-left most of the mines in very bad shape. The 
Odessa is now recovering under the new management, and the property is being systematically opened, 
and it is thought all the ore can be extracted. In this mine are stopes from which thousands of tons of ore 
have been mined, and there is not a stick of timber of any kind in them (Storms, 1893, p. 344).  
 
These old stopes are being cleaned out, new levels opened, and good results are expected in the future. 
What applies to the Odessa in this respect is true to a great extent of every other large mine in Calico. 
They were all worked in a hand-to-month sort of fashion, and although many of these mines paid 
handsome dividends, little of the money was ever put back in anything like permanent improvement. All 
seemed to share a common opinion-that the deposits were superficial, and would not go down, and as a 
result no one felt like laying out money in an extravagant and unwarranted manner. But the mines have 
gone down, and the men in charge of the mines to-day can see the result of the mistaken economy of the 
early operators, and see in Calico an era of recovery of low-grade ore bodies and development work 
which if calculated to give the mines greater apparent permanency than ever heretofore. December 1, 
1891, the King mill was enlarged by the addition of ten stamps, making thirty in all. The Boss process of 
continuous amalgamation was also adopted (Storms, 1893, p. 344) 
 

1953 
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One of the most productive and colorful groups of mines in California is in the Calico district about 10 
miles northeast of Barstow. During the period 1882-1896 these mines yielded silver ore with a total value 
estimated variously at 13 to 20 million dollars.1 Rich silver ore was discovered in 1881 ; most of the larger 
deposits of the district were opened in the following year. The first output was hauled 40 miles to Oro 
Grande, but mills were soon installed at Calico and Daggett (Wright and others, 1953, p. 127). 
 
Following the bonanza operations of the first few years, mining activity was strongly influenced by 
fluctuations in the price of silver. In the period 1883-85 San Bernardino County yielded nearly 6 million 
dollars in silver, about 85 percent of the state's total, and obtained mostly from the Calico district. In 
1890, at the peak of activity, mills totaling 150 stamps were treating the ores, and about 700 men were 
employed in the mines and mills. The monthly output of bullion was valued at about $200,000. By 1892, 
however, diminishing production forced the closing of two mills, each with 60 stamps, the other with 15 
stamps, both at Daggett. A 30-stamp mill owned by the Silver King Mining Company remained in 
operation at Calico until 1896 (Wright and others, 1953, p. 127). 
 
The drop in the price of silver from $1.13 per ounce in 1894 to 57 cents in 1896, together with the 
exhaustion of the known high-grade bodies, led to virtual cessation of mining. Several factors, including 
the richness of the ores, the belief that the bodies were shallow, and the unrestricted activities of lessees, 
led to improper mining practices at many of the properties. The leasing_ was of the type commonly 
known as "chloriding" in which only high-grade ores are sought and methods are unsystematic. Ore 
mined by lessees was treated at a custom mill, the claim owner receiving one-sixth to one-fourth of the 
return (Wright and others, 1953, p. 127). 
 
Since 1896 the district's operations have been done mostly by lessees and have been intermittent and on 
a small scale. In 1920 the Zenda Company started a deep exploration program in the Silver King-Oriental 
properties, but this and similar projects at several other properties have produced very little ore. The 
falling price of silver in 1932 discouraged further exploration of the district, although the Burcham mine, 
a gold property, continued active until 1941. Operations in the district were very minor in 1952. Of 
interest, however, is a current project aimed at restoration of the old townsite of Calico as a "ghost 
town” of historical interest to tourists (Wright and others, 1953, p. 127).  
 
The original Calico buildings were removed to Knotts Berry Farm in Anaheim, California. The 1950s saw a 
massive expansion of the Knotts Berry Farm Ghost Town with the addition of the Calico Saloon, and the 
Calico Railroad (the last operating narrow-gauge railroad in America), and the Calico schoolhouse built in 
1879.  
 

1966 
 
Weber (1966) gives a detailed history of the Calico District mines with a fascinating explanation for the 
national silver price fluctuations and U.S. monetary policy. That paper is reproduced in Appendix 03. 
  

 
1 Silver production statistics for San Bernardino County, last compiled by Tucker, w. B., and Sampson, R. J., Mineral resources of San Bernardino 

County: California Div. Mines kept. 39, plate 5, 1943,  for the period 1880-1900 an output valued at slightly less than $14,000,000. Other reports, Including 

Erwin, H.D., and Gardner,1940, Notes on the geology of Part of the Calico Mountains, San Bernardino County, California: California Div. Mines Report. 

36, pp. 293-304, 1940, cite a $20,000,000 figure. (Wright and others, 1953, p. 126).  
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1980, 1981 

The Calico District figured prominently in Shumway, Vredenburgh and Lane’s classic book Desert Fever 
(Shumway and others, 1980; Vredenburgh and others, 1981). This tome is about the mining history of 
the Mojave Desert. Therein, is this description of District’s discovery and history: 
 
NORTHWEST SAN BERNARDINO COUNTY  
 
The northwest portion of San Bernardino County has been one of the most prolific sources of silver in the 
state, and has produced less important quantities of gold and copper. The rich mines near Calico 
produced tens of millions of dollars worth of silver prior to 1890, and hold potential for millions more. 
Dry placer mining for gold was successfully carried out at least as early as 1900 at Coolgardie and also at 
Williams Well, Murphys Well and Goldstone. Hardrock gold mining was carried out at Goldstone, 
Fremont Peak, Kramer, and the Olympus Mine. Copper was mined at Copper City and at the Camp Vera 
Group just before and immediately after the turn of the century, and sometime later at Slocum's Mine. 
The area is the site of the only commercial opal mine in the California Desert (Vredenburgh and others, 
1981, p. 148-150; Vredenburgh, 2013). 
 
Waterman 
 
Nearly 5 years before the famous silver discoveries at Calico, nearby, in fact only 4 miles north of the 
present site of Barstow, a man named George G. Lee discovered  silver but he did not know it. Lee 
prospected the property, thinking he had a cinnabar mine, until he died mysteriously on the desert in the 
fall of 1879. In June, 1880, Robert W. Waterman and John L. Porter visited the property and took samples 
for assay. After they learned that they had discovered silver, in December they staked claims. 260 
(Vredenburgh and others, 1981, p. 148-150, Vredenburgh, 2013). 
 
 
Full scale operations began in 1881. A ten-stamp mill erected beside the Mojave River, was powered by 
the river. Trees which grew along the river supplied fuel for the furnace, with ore teamed downhill to the 
mill, and water back up for the steam hoisting works at the mine. 261(Vredenburgh and others, 1981, p. 
148-150, Vredenburgh, 2013). 
 
 
Between May 1, 1881, and March 15, 1887, $1,611,429 in silver was produced. Near the mill the town of 
Waterman thrived until the price of silver dropped and the mine was shut down. Prior to 1890 the 
tailings were worked profitably, and the mine was worked on a smali scale until 1909. There was an 
attempt to recover barite from the tailings in 1931, but the last serious mining took place in 1887. 262 
(Vredenburgh and others, 1981, p. 148-150, Vredenburgh, 2013). 
 
Calico 
 
News of the silver discovery made by Waterman and Porter at George Lee's old mine spread quickly and 
soon hundreds of new locations were made. On April 6, 1881, S. C. Wardan, Hues Thomas and John C. 
King located claims on Calico Mountain. They named their discovery the Silver King Mine. 263 
(Vredenburgh and others, 1981, p. 148-150, Vredenburgh, 2013). 
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Below the Silver King Mine the town of Calico grew slowly. In the spring of 1882. There were .only 100 
people living there. In July, 1882, the Silver King  Mine was sold to San Francisco interests for $300,000. 
This, along with the consolidation of many individual claims led to more efficient mining. There were no 
less than 46 mines of note near Calico with the most important being the Waterloo, Bismarck, Oriental, 
Garfield and Burning Moscow. 264(Vredenburgh and others, 1981, p. 148-150, Vredenburgh, 2013). 
 
At first the ore from the Silver King Mine was hauled to Oro Grande, 40 miles away, but in 1882 a ten-
stamp mill was erected beside the Mojave River at Daggett. There were numerous other mills in the area. 
Hawley's mill at Camp Cady ran on ore from the Cuba Mine, located west of Calico, and from mines of 
the Silver Odessa Mining Company. The ore from the Garfield mines were worked between 1883 and 
1885 at Barber’s mill, northwest of the mouth of Mule Canyon. The Odessa, Oriental and Occidental 
mines' ore was processed at the mill owned by the Silver King Mining Company of London, England, and 
located between the mouth of Wall Street and Odessa Canyons. 265 (Vredenburgh and others, 1981, p. 
148-150, Vredenburgh, 2013). 
 
In 1887 the Oro Grande Company began building a mill next to their mill at Daggett n 1887 the Oro 
Grande Company began building a mill next to their mill at Daggett. This mill burned to the ground, but 
work was resumed at once. To reduce transportation costs, a narrow-gauge railroad was constructed in 
1888 to bring ore from the Waterloo and Silver King mines to the mill. The falling price of silver shut 
down these mines in 1892. By 1896, the Silver King Mining Company also shut down: The mines of Calico 
produced between $13,000,000 and $20,000,000 worth of silver. 266 (Vredenburgh and others, 1981, p. 
148-150, Vredenburgh, 2013). 
 
 
Around 1917 cyanide was used to recover silver from the Silver King mine dumps, and during the early 
1930s there was a small operation, the Zenda Gold Mining Company, which mined silver. Gold was 
mined from the Total Wreck (Burcham) Mine from the 1930s until 1941. There is a strong possibility that 
the enormous quantities of low grade silver ore present at Calico will one day be mined. 267 
(Vredenburgh and others, 1981, p. 148-150, Vredenburgh, 2013). 
 
As a town, Calico, with its one street perched on an inclined mesa; had a turbulent existence. It burned to 
the ground in the fall of 1883, and was rebuilt. After it was vacated in the 1930s, the remain  of Calico 
sat derelict until 1950, when Walter Knott, owner of Knotts Berry Farm in Buena Park, converted the 
ghost town into a tourist attraction. 268 (Vredenburgh and others, 1981, p. 148-150, Vredenburgh, 
2013). 
 
Three miles east of Calico, the town of Borate was formed near borax deposits mined since 1884 by 
"Borax" Smith. A railroad name the Borate & Daggett was aid into Mule Canyon in 1898. The borax 
mines were abandoned in 1907 after yielding nine million dollars worth of borax minerals. 269 
(Vredenburgh and others, 1981, p. 148-150, Vredenburgh, 2013). 
 
A summary of Larry Vredenburgh’s work for BLM at in the Calico District is available at 
 
Calico. A Brief Overview of Mining History. 2013 (vredenburgh.org) 
 
…and reproduced in Appendix 04. 
 
GENERAL GEOLOGY OF THE REGION. 

https://vredenburgh.org/mining_history/pdf/Calico2013Vredenburgh.pdf
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1887 
(Lindgren, 1887) 

Geology.—Going from Cajon Pass northeast towards Calico, along the Mojave River, the nearly 
horizontal, presumably Tertiary, sandstones of the desert are for a long distance the most prominent 
geologic feature ; in places granite, metamorphic slates and limestone masses are exposed. Finally, at 
Barstow station, almost in line with the great eastern fault of the Sierra, liparite and other Tertiary 
eruptives are met with and from here on towards the Providence Mountains near the Colorado River they 
are very conspicuous. These eruptions are doubtless younger than the Tertiary sandstones of the desert. 
The form of the mountains, the oft-occurring craters, and finally the great masses of tuffs, give evidence 
in favor of their comparatively recent origin (Lindgren, 1887, pp. 725-734, cited in Cloudman and others, 
1919, p. 824). 
 
The wide, nearly level Mojave Valley south of Calico is covered with Quaternary detritus, or shallow, dry 
lake-beds, smooth and hard as a floor. The complex north of the valley is predominantly composed of 
highly-disturbed masses of liparite and tuffs, together with clay and sand strata, derived from the former 
(Lindgren, 1887, pp. 725-734, cited in Cloudman and others, 1919, p. 824). 
   
Assuming Clarence King's determination of the age of liparites of the Great Basin to apply to this 
region—a very probable supposition — they should be regarded as early as Pliocene ; the tuffs and 
sandstones would be referred to the Pliocene, and be parallel to the Shoshone Lake deposits of King 
(Lindgren, 1887, pp. 725-734, cited in Cloudman and others, 1919, p. 824). 
 
The sandstone and clay strata—the former loose and friable, the latter soft and greenish—form a zone 
along the foothills about 1/4 to 1/2 mile wide. The strike of the strata is nearly east and west at Calico, 
but changes gradually to northwest and southeast towards the northwest, following the trend of the 
foothills; to the east of Calico they bend more northeast and southwest. Near the desert the strata are 
inclined at very steep angles, and often crumpled and folded in an extraordinary degree ; but, going 
northward, they soon become regular, dipping uniformly south at an angle from 40° to 25°. At some 
places in Wall Street Canon they contain pebbles of liparite besides those of quartzite and granitic rocks 
(Lindgren, 1887, pp. 725-734, cited in Cloudman and others, 1919, p. 824). 
 
Most of the ore deposits occur in liparite or in its tuffs, as veins along fractures and dislocations of a 
more or less regular character; as simple, once open and subsequently filled fissure veins; as 
impregnations along complex fissure-systems, or filling and cementing more or less extensively, fractured 
zones. The gangue is predominantly barite with jasper; the present ores are haloid salts of silver, 
hydrosilicate, and carbonate of copper, resulting from primary rich silver sulphides and copper pyrites. 
Another class, closely connected with the former, occur as irregular surface-deposits in tuff or (rarely) in 
liparite, in the former case often approximately following planes of bedding (Lindgren, 1887, pp. 725-
734, cited in Cloudman and others, 1919, p. 824). 
 
The most important mine of this district and the only one at which any work was being done when visited 
is the Silver King mine (Lindgren, 1887, pp. 725-734, cited in Cloudman and others, 1919, p. 824;   Bibl.: 
Reports VIII, pp. 491-498; X, p. 530; XI, pp. 337-345; XII, p. 376 ; XIII, pp. 606-609)  
 

1893 
(Storms, 1893) 
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The geology of the Calico Mountains at first sight looks simple enough, but a more thorough 
investigation quickly convinced me that there were structural problems to be studied of more than 
passing importance, as they seemed to have a bearing upon the extent of the ore deposits. The most 
complex region is that immediately about the town of Calico, in the vicinity of the mines. The balance of 
the mountain area is more simple (Storms, 1893, p. 337). 
 
In a general way the Calico uplift consists of a core of massive rhyolite, overlying which are heavy 
deposits of light-colored breccia and tufa. Along the flanks of the range, and in some places extending 
well op into the mountains, are accumulations of undoubted sedimentary origin, sandstone, sandy 
shales, and argillaceous rocks, which, with some local exceptions, dip away from the central mass on all 
sides toward the desert plain. While in the district I made some notes on the general geological features, 
but not having sufficient time at my disposal to complete these investigations, I have determined not to 
present my views until I have had an opportunity to investigate the region more carefully (Storms, 1893, 
p. 337-338). 
 
Subsequent to the uplift of these mountains, erosion has carved deep canyons and removed great 
mountain masses. The central area is now entirely denuded, whereas it was at one time covered with 
from 100 to 200 feet of tufa and upward of 1,000 feet of sedimentary strata. Not only have these more 
recent accumulations been removed, but a large amount of the hard, dense liparite  [rhyolite] has also 
been disintegrated and carried away by the violent storms which are characteristic of the desert. Faults 
are very numerous throughout that portion of the mountains lying dong the south side of the range. 
They extend for at least 10 miles in an easterly and westerly direction. The mines occur along this faulted 
zone (Storms, 1893, p. 387-388). 
 
The rocks of the region are a violet to brown rhyolite, often porphyritic; green, yellow, and white tufa; 
yellowish and greenish breccia; a greenish gray, fine-grained rock, which has. been called hornblende 
andesite by Mr. Lindgren, and a yellowish or buff to light gray felsitic rock, which may be either rhyolite 
or an older felsite. It is extremely difficult to distinguish between these rocks, even with the aid of thin 
sections under the microscope. I think, however, upon structural grounds, that I may call the rock felsite. 
As this is one of the important questions upon which I have not thoroughly satisfied myself, it will 'be left 
until such time as I have opportunity to make the necessary investigation (Storms, 1893, p. 338). 
 

1940 
(Erwin and Gardner, 1940, See Appendix 01). 

The Calico Mining district, famous for its production of silver during the years 1883-1895, is located in 
the Calico Mountains. The rocks which compose these mountains are essentially middle Tertiary 
volcanics and lake-bed deposits (which may possibly be correlated with the Rosamond formation), a late 
Tertiary lava capping, and Quaternary gravels. Normal faulting outlines the mountains. A most 
interesting structural feature is a thrust fault of unknown dis- placement—readily traceable for about 5 
miles along the lower front of the range. Veins, which occur in the central volcanic mass and lake beds, 
trend generally northwest. The dips are vertical to steeply southwest. Ore in the district consists of 
chlorides and chloro- bromides of silver in a gangue of barite and jaspery silica with coat- ings of 
cerargyrite and embolite. Galena and sphalerite also occur with minor amounts of chalcopyrite. Iron 
oxide, chrysocolla, and pyrolusite are essential supergene minerals. Part of the chlorides and chloro-
bromides may be supergene, although the bulk of the ore is thought to have been deposited by 
ascending thermal (hypogene) waters near the surface. (Eric and Gardiner, 1940, Abstract p. 293). 
 



18 
 

Little published information on the Calico district is available, and all unpublished material is of 
confidential character. Consequently, it is difficult in a reconnaissance survey to form an adequate 
opinion regarding the ore, its origin and mode of occurrence. However, an attempt will be made to 
summarize pre-existing data and to present a brief but concise outline of the ore deposits. As stated 
before, the general geology in the vicinity of the Calico mines is relatively simple. Basal andesite flows (?) 
variously termed “rhyolite” and “liparite” and recognized as both intrusive and extrusive by earlier 
workers, are overlain by 500 +/- feet of tuff, breccia, and sedimentary material. The lake-bed series rests 
on the earlier volcanic series, generally conformably, but with some local unconformity. Complex 
faulting, involving thrusting, and later normal faulting are in evidence along the southern front of the 
range. Veins are assumed to have originated as a result of continued normal tensional movements. Ore-
shoots, locally rich in silver with very minor base metal and gold, are distributed in the upper portion of 
the veins. These were richest, so far as known, in fractures in the overriding thrust block in the vicinity of 
Calico. Sporadic mineralization is evident throughout the central mass of the Calico Mountains, 
decreasing in intensity and value farther to the northwest and southeast (Erwin and Gardner, 1940, p. 
300-301). 
 
The mineral deposits of the Calico Mountains mining districts can be classified roughly into two groups 
(Erwin and Gardner, 1940, p. 301). 
 
(1) The deposits lying in or closely associated with prominent fault fissures and wall fractures in the red 
lava-agglomerate, tuff, and lake bed series. 
 
(2) Irregular and pockety shallow deposits in the tuff and lava series throughout the region. 
 

1953 
(Wright and others, 1953) 

The Calico Mountains, which contain the Calico silver mines, are composed essentially of volcanic rocks 
and lake deposits, both of Tertiary age which rest upon a crystalline pre-Tertiary basement, unexposed in 
the silver-bearing areas. The Tertiary is broadly divisible into three units. The lower part, 3000 to 4000 
feet thick and probably of Miocene age, is composed of massive tuff, tuff breccia, agglomerate, rhyolite 
dacite and andesite. Resting conformably upon the lower unit is a 1300-foot thickness of lake beds, with 
a subordinate fraction of volcanic rocks. It includes shale, sandstone, cherts, travertine, tuff, as well as 
the Calico borax deposits noted in a section to follow. This middle unit believed to be of upper Miocene 
age, is, in turn, overlain with marked unconformity by Pliocene (?) andesite 200 to 500 feet thick. The 
Miocene rocks are moderately deformed (Wright and others, 1953, p. 127) 
 
The silver deposits exist in ·various sedimentary and volcanic members of the Miocene units, and are 
associated with tensional faults. The deposits are roughly divisible into two types: (1) those lying within 
or near prominent faults or fractures, and (2) those occurring as shallow, pockety disseminations (Wright 
and others, 1953, p. 128).  
 
Both types are characteristically shallow, although the veins, which are composed mostly of barite, 
commonly do continue below the known silver mineralization. The deepest workings are 550 feet 
beneath the surface; few mines exceed 200 feet in depth. Deep exploration has been hampered by water 
flowage, and the swelling of tuffs when exposed to water (Wright and others, 1953, p. 128).  
 

1979, 1980 
(Weber, 1979; Weber, 1980, Appendix 05) 
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Weber (1979, 1980) described developments in the western part of the Calico District near the Waterloo 
Mine: This 1890 summary article is reproduced in Appendix 05. 
 
The Waterloo and Langtry properties are visible remnants of moderate to strongly mineralized parts of 
these sheets; other parts are eroded away and some may be buried beneath alluvium to the west and 
south of the mountains. The spectacularly folded succession of Barstow Formation on the west side of 
the lowermost Wall Street Canyon, next to the parking lot for the town of Calico, is an example of a 
detachment sheet that folded as it slid. Because it was highly silicified and inflexible, the Waterloo sheet 
partly brecciated as it slid. For a more complete and illustrated explanation of the detachment sheets 
and their chronology, see Weber (1976, p. 87-91). Geologic maps of the region showing distribution of 
rock units and faults have been made by McCuIIoh, 1965 and Dibblee, 1960, 1967 (Weber, 1980, p. 344).  
 
Since emplacement of the mineralized Waterloo and Langtry bodies by sliding, the mountains have been 
uplifted relatively along the northeast side of the northwest-trending Calico fault zone and the Waterloo 
and Langtry bodies down-dropped relatively along the southwest side of the zone (figures 3 and 4). This 
zone appears to be geomorphically [sic] very youthful from about the mouth of Wall Street Canyon 
(locality I, figure 3) southeastward, but to the northwest its state of activity is enigmatic. The best-
defined faults of the zone extend northwesterly through the Waterloo property along the base of the 
steepest part of the mountains to the northwest end of the mountains (Locality 3, figure 3); but this part 
of the zone, although offsetting older alluvial deposits, seems no longer to be active. Instead, the active 
segment of the zone apparently extends west-northwesterly across alluvial fans from near the mouth of 
WaIl Street Canyon at least to a point west of Yermo Cutoff Road (locality 3, figure 3) (Weber, 1980, p. 
344). 

1985 
(Vredenburgh, 1985) 

 
Barite veins usually mineralized with silver occur in a wide area including the Calico Mountains, 
Waterman Hills, Lead Mountain and Mt. General. In a study of the silver ore bodies in the Calico Mining 
District, Weber (1971) concluded: 
 

In early (?) Pliocene, andesite and dacite were intruded discordantly and in parts - concordantly 
into a middle and late Miocene sequence of pyroclastic sediments and minor volcanic flows of 
the Pickhandle Formation and playa lake and fluviatile sediments of the Barstow Formation. The 
sequence apparently was arched gently during the intrusion.  
 
Slightly later, fractures and faults formed in these rocks along a northwest-trending belt about 
four miles long and half a mile wide, and were filled with jasper, barite, silverbearing minerals 
and other minerals that were derived from residual fluids of the intrusive mass. The ascending 
fluids also invaded, altered and mineralized permeable portions of the playa and fluviatile 
sediments. 

 
Bowen (1954), Dibblee (1970) and Durrell (1954) noted barite (± silver) mineralization is widespread and 
spatially associated, if not in fact gentically associated with the Tertiary intrusion of andesite, dacite and 
rhyolite. These volcanics have intruded not only the Miocene sediments, but also the Precambrian 
Waterman Gneiss, Precambrian-Cambrian (?) Oro Grande Series (composed largely of limestone and 
quartzite) and Mesozoic granitics. Barite (± silver) veins occur in all of these rock types except the Oro 
Grande Series. Out of dozens of past silver producers, several have potential for production. West of 
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Calico core drilling by ASARCO in the early 1970s had indicated an ore body of about 30 million tons 
which averages 3 ounces of silver a ton and from 7 to 15 percent barite (Vredenburgh, 1985). 
 
THE ORE DEPOSITS AND ZONING. 

1893 
(Storms, 1893) 

 
The formation of the ore deposits in the Calico District has been a subject of much discussion, and the 
question has received the closest study and thorough investigation. In my opinion, the ore deposits were 
formed through the agency of percolating waters carrying mineral solutions, which deposited their 
contents along fault planes and in certain zones of the country rock, where its brecciated and crushed 
state offered superior conditions for the deposit of the silver ores and the accompanying baryta. That all 
of these ore deposits have a common genesis l do not doubt, whether they occur in the liparite [rhyolite], 
in the tufa, or in the "mud" overhanging country rock, as is the case at the Bismarck, Humbug, Waterloo, 
and some other mines. The form of the deposits differs somewhat, it is true, for we find the reticulated 
veins in the King Mine; the segregated deposits in the Odessa and Waterloo; the fissures in the Langtry, 
in West Calico, and the impregnated deposit in the Humbug. However, all the deposits of the district, of 
whatever form, I believe are due to a common cause, having been deposited in their various forms from 
mineral-bearing solutions which derived their contents from the neighboring eruptive rocks (the liparites 
[rhyolite] and tufas), part of the material doubtless arising from great depth, and a portion coming from 
the adjacent inclosing rocks by what is known as lateral secretion. It is almost an impossibility to find in 
the Calico region a piece of rock that does not contain more or less silver, from a fraction of an ounce per 
ton upward (Storms, 1893, p. 338). 
 
The phenomena of ore deposition was very thoroughly investigated by Messrs. Louis Janin, E.M., John 
Hays Hammond, E.M., Ross E. Browne, E.M., and Wm. Irelan, Jr., State Mineralogist, at the time of the 
lawsuit of John E. Doe vs. Waterloo Mining Company. These gentlemen all agreed upon the origin of the 
ore deposits, and their opinions coincide with my own and are in accordance with the ideas expressed 
above. The wide difference in the size and form of the many ore bodies does not in any manner conflict 
with the theory that in each instance the primary cause of the deposit was a fracturing and crushing of 
the rock masses and the subsequent infiltration of mineral solutions, which precipitated their contents in 
the zones and crevices thus prepared for their reception (Storms, 1893, p. 338-389). 
 

1940 
(Ewrin and Gardner, 1940) 

 
At the height of production, the district was examined by several prominent geologists and mining 
engineers, and their views were summarized by Lindgren (1887) and later by Storms (1892, 1893). The 
consensus at that time—that the ore deposits were formed by hot ascending thermal waters depositing 
the ore minerals in veins and fractured country rock —is still valid. The veins are reported to continue 
strongly in depth but mineralization does not. This points to a primary deposit of shallow or epithermal 
type (Erwin and Gardner, 1940, p. 303). 
 
Without detailed underground mapping, and knowledge of gold-silver ratios (lateral as well as vertical 
extent) in the veins, little can be said definitely regarding ore zones. However, it seems doubtful that 
lower ore zones exist, for, although the veins persist downward with decreasing metal content, the 
underlying thrust plane would seem to limit the occurrence of deeper ore. Solution damming, and 
telescoping of deposits above the thrust to the higher fractured wall-rock, might explain the exceedingly 
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rich ore in the higher levels. It is possible that supergene processes aided in ore concentration to a limited 
extent, but a primary origin is accepted, on the whole. The presence of minor chalcopyrite in the deeper 
workings at the Calico mines, and of galena and sphalerite in the deeper workings at the Burcham mine, 
indicates that these sulfides may increase with depth. Gold, so far as known, shows no definite 
relationship to silver in vertical distribution. It is believed, however, that certain amounts of gold are 
associated with all silver mineralization throughout the area observed. Gold definitely occurs with minor 
amounts of silver minerals in the Burcham-Waterloo area, west of Calico. (Erwin and Gardner, 1940, p. 
303-304). 
 

2011 
 
The MRSA (2011) listing for the Waterloo Mine classified it as Ore Deposit Model 150 for Comstock-style 
epithermal veins 
 
MAPPING 
 

1893 
 
Storms (1893) drew a sketch map of the geology of the Calico District. 
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Figure 4. Calico District fault systems. From Storm, 1893, p. 342. 
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1940 

 
Erwin and Gardner (1940, p. 301) made a reconnaissance map of the Calico District. They also described 
its stratigraphy, structure, and economic geology. Their report is reproduced in Appendix 01. The district 
was described as being one where the mineralized fissure structures were in volcanic rocks that were 
deposited upon a granite bedrock surface. 
 

 
Figure 5. Post-granite stratigraphy of the Calico Mining District. From Erwin and Gardner, 1940, Plate III. 

 

 
Figure 6. Cross section through the Calico Mining District. From Erwin and Gardner, 1940, Plate III. 
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Figure 7. Reconnaissance geologic map of the Calico Mining District. From Erwin and Gardner, 1940, Plate III. 
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1956 

Bonham and Vanderpool (1956) mapped T10N, R 01-02E, SBM for the Southern Pacific Railroad 

Company at a scale of 1:10,000. The portion of their map for the area of the Calico Mining District with 

mine location annotations was colorized by Gregg Wilkerson (2022) and available at: 

(99+) (PDF) Geologic Map of the Calico Mining District by Bonham and Vanderpool (1956) | Gregg 

Wilkerson - Academia.edu 

This map is produced at 1:8,000 scale and designed to be plotted on Arch E (42 in. x 36 in) paper. 

The Bonham and Vanderpool stratigraphy and map units are summarized in their map legend: Below is a 

colorized legend for their map. 

https://www.academia.edu/67713915/Geologic_Map_of_the_Calico_Mining_District_by_Bonham_and_Vanderpool_1956_
https://www.academia.edu/67713915/Geologic_Map_of_the_Calico_Mining_District_by_Bonham_and_Vanderpool_1956_
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1965 

McCulloh (1965) mapped the Nebo and Yermo quadrangles at a scale of 1:24,000. This hand-drawn map 

is hard-to-read map, but very detailed. The portion of this map with mine location annotations and 

which covers the area of the Calico district is available at 

(99+) (PDF) Geology of the Calico Mining District by McCulloh, 1965 | Gregg Wilkerson - Academia.edu 

This map is produced at 1:8,000 scale and designed to be plotted on Arch E (42 in. x 36 in) paper. 

The entire map is available at 

https://ngmdb.usgs.gov/Prodesc/proddesc_8080.htm 

 

McCulloh’s stratigraphy and map legend is reproduced here: 

RECENT AND PLIESTOCENE 

 

PLIOCENE 

 

https://www.academia.edu/67714716/Geology_of_the_Calico_Mining_District_by_McCulloh_1965
https://ngmdb.usgs.gov/Prodesc/proddesc_8080.htm
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UPPER MIOCENE 

 

MIDDLE MIOCENE 

 

LOWER MIOCENE 
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MESOZOIC 

 

PRE-CAMBRIAN 

 

 

1970 

Dibblee (1970) mapped the Daggett 15 minute (1:62.500 scale) Quadrangle. The portion of that map 

with mine location annotations that covers the area of the Calico district is available at: 

https://www.academia.edu/67782853/Geologic_map_of_the_Calico_Mining_district_by_Dibblee_1970

_ 

This map is produced at 1:8,000 scale and designed to be plotted on Arch E (42 in. x 36 in) paper. 

The entire Dibblee map is available at: 

https://ngmdb.usgs.gov/Prodesc/proddesc_115.htm 

Dibblee’s stratigraphy and map legend is reproduced here: 

https://www.academia.edu/67782853/Geologic_map_of_the_Calico_Mining_district_by_Dibblee_1970_
https://www.academia.edu/67782853/Geologic_map_of_the_Calico_Mining_district_by_Dibblee_1970_
https://ngmdb.usgs.gov/Prodesc/proddesc_115.htm
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1986 

Bortugno and Spittler (1986) updated the San Bernardino 1:250,000 sheet for the California Geologic 

Survey. They mapped the Calico District as having the following stratigraphic units: 
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2012 

Phelps and others (2012) produced a quaternary geologic map of the Newberry 1:100,000 scale 

quadrangle. The portion of this map that covers the area of the Calico District with mine location 

annotations is accessible at 

https://www.academia.edu/67838394/Quaternary_Geologic_Map_of_the_Calico_Mining_District_by_P

helps_and_others_2012_ 

This map is produced at 1:8,000 scale and designed to be plotted on Arch E (42 in. x 36 in) paper. 

The full map of Phelps and others (2012) can be accessed at: 

https://ngmdb.usgs.gov/Prodesc/proddesc_97108.htm 

The stratigraphy for the map by Phelps and others (2012) is summarized in their legend and reproduced 

here: 

https://www.academia.edu/67838394/Quaternary_Geologic_Map_of_the_Calico_Mining_District_by_Phelps_and_others_2012_
https://www.academia.edu/67838394/Quaternary_Geologic_Map_of_the_Calico_Mining_District_by_Phelps_and_others_2012_
https://ngmdb.usgs.gov/Prodesc/proddesc_97108.htm
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MINERALOGY 
 
The silver-bearing veins consist chiefly of chlorides [argentite] and chlorobromides of silver in a gangue 
of barite and jaspery silica. Coatings of cerargyrite and embolite are abundant. Also present are galena:, 
sphalerite, minor proportions of chalcopyrite, and traces of gold. Barite commonly forms as much as 95 
percent of the vein material (Wright and others, 1953. P. 128). 

 
Figure 8. Ore from the Calico Mine. From https://www.mindat.org/photo-309980.html accessed Jan. 30, 2021. 

 
METALLURGY (1888) 
 
There are probably large ore deposits which, though they will not now pay, will ultimately be worked as 
quarries, when an hundred tons or more of rock can be broken out by a single blast, and, being 
transported by railways to water, will be reduced by the Boss continuous process, or by leaching, in 

works capable of treating a thousand tons per day in an economical manner. The Boss process is 
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used here in all but one of the mills, and no better field could probably be found for it, considering the 
quality of the ores. Moreover, the ores in many of the mines are so soft that it seems superfluous to 
build stamp batteries for their reduction, as the Huntington or any other kind of rollers would suffice 
for doing the work. This would also seem to be a good field for the Russel leaching process; in fact 
the ordinary leaching process has been used in some small establishments with success, treating 
the fine stuff, sifted by hand from old dumps, without roasting; 75 per cent of the assay value, about 

$16 per ton, having been extracted by this method (Goodyear, 1888, p. 491-492).  
 
The miners, especially the chloriders, constantly test the quality of their ore by means of a solution of 
sodium hyposulphite, which they call " hypo." This test is made as follows: A little of the powdered 
ore is placed in a test tube, and some "hypo" is added, and mixed by shaking. After a few minutes, 
some solution of calcium sulphide (here wrongly called "acid") is poured into the tube, and the 
richness of the ore is judged by the quantity of precipitate formed, and by the blackening of any 
undissolved horn silver in the residue. In some of the mines the ore contains a little carbonate of 
copper, and occasionally, perhaps, sulphate of lead is present. These substances dissolve in the " 
hypo," and, like the silver, blacken on addition of the sulphide. Some of the miners admit that this 
causes a difficulty by interfering with the estimation of the silver; while others claim to be able to 
distinguish the silver precipitate from that of the base metal. The lead may be prevented from 
dissolving, by adding carbonate of soda to the " hypo;" or it may be precipitated from the solution by 
an addition of carbonate of soda to that. The precipitate should then be allowed to settle, and, when 
the liquid is clear, it should be poured into another test tube, before adding the sulphide, which will 
then throw down the silver. Copper, however, cannot be thus disposed of when occurring as 
carbonate in the ore. In case the copper gives trouble, the following method is recommended: Use 
ammonia, instead of "hypo;" either settle clear or filter, and add to the clear liquid dilute muriatic acid 
until the smell of ammonia can no longer be perceived. The dissolved silver will fall out as a white 
precipitate of chloride of silver, which will turn purple on exposure to light. Lead will not dissolve in 
the ammonia, and copper will not be precipitated by the muriatic acid. The tubes should be directed 
away from the face when adding the acid, on account of a possible spurting of the liquid. Common 
washing ammonia will answer; also the cheap, commercial muriatic acid. Warming the ammonia in 

the tubes will assist in dissolving the silver (Goodyear, 1888, p. 491-492). 
 
DISTRICT DEVELOPMENT 
 

1919 
 

The Daggett Reduction Company, General Office, Springfield, Mass., W. P. Hubbard, president, Phil. M. 
Chandler, secretary, is constructing a 200-ton cyanide plant below the old Silver King mine, 5 miles north 
of Daggett. This plant is to treat the tailing dumps of the old silver mines which, it has been estimated, 
contain about 150,000 tons that is said will average $3.00 per ton (Cloudmen and others, 1919, P. 825-
826). 
 
The treatment will briefly stated as follows: the material will be sluiced down to the plant and passed 
through a classifier ; that which is already fine enough so as to held in suspension [150-200 mesh) will go  
directly to the cyanide tanks, and the over size tube-mill where it will be reground to the required 
fineness. Mechanical agitation is to be used in a series of 10 wooden tanks. The solution used will be 1% 
KCN. The process is a continuous one of agitation and decantation evolved by the superintendent. Mr. 
Millett—the solution being fed from the bottom and the clear pregnant solution decantated from the 
top. filter is required. Zinc boxes are to be used for precipitating the silver. Two Diesel-type engines of 
100 h.p. and 50 h.p. respectively built by the Chicago Pneumatic Tool Co., have been installed to supply 
the necessary power. Water is obtained from a well sunk by the old Silver King Company. Expect to start 
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operations in September, 1916. •The company later plans to construct a 5-stamp mill for treating custom 
ores, from the Goldstone district, 35 miles due north  (Cloudmen and others, 1919, P. 825-826). 
 
Olivier-Funk-Osborn Co. have a lease on the Silver King mine and are “chloriding " in the old workings. No 
new development work has been undertaken. The ore is hauled by team 2 miles to their mill situated in 
the flat below the mines, 5 miles north of Daggett. This company has been operating for the past two 
years and during the early spring installed a Straub mill of supposedly 12 tons capacity to replace the old 
5-stamp battery which was formerly used. The ore is crushed to 40-mesh and treated by the old 
amalgamation pan process. Steam power is used, the fuel being crude oil. The ore is said to average from 
15 to 20 ounces silver per ton. Five men are employed at the mine, and four at the mill. W. H. Olivier of 
Daggett is superintendent  (Cloudmen and others, 1919, P. 825-826).  

 

 
Figure 9. Cyanide plant. From Cloudmen and others, 1919, p. 825 

 

Figure 10. Calico Mill. From Cloudmen and others, 1919. p. 826. 
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. 

1953 
 

The average value of the Calico ores was 10 to 20 ounces of silver per ton (De Leen, 1950), but high-
grade pockets of cerargyrite or native silver yielded ore valued at as much as $2000 per ton.124 Ore 
valued below $30 a ton was considered low-grade (Wright and others, 1953, p. 128). 
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Figure 11. Regional topographic map of the Calico mines and surrounding areas. 
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Figure 12. Regional geologic of the Calico Mines and surrounding areas. 
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Figure 13. Land Status map of the Calico Mine and surrounding area. 
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Figure 14. Area Quaternary geologic map of the Calico Mines and surrounding areas. 
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Figure 15. Area Quaternary geologic map of the Calico Mines and surrounding areas. 
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Figure 16.Area geologic map of the Calico-Odessa Mine and surrounding areas. 
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Figure 17. Geologic map of the Calico Mines and surrounding areas. 
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Figure 18. Geologic map of the Calico Mines and surrounding areas. 
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Figure 19. Aerial photograph of the Calico Mines and surrounding areas. 
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