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RECONNAISSANCE OF TELLURIUM RESOURCES IN ARIZONA,
COLORADO, NEW MEXICO, AND UTAH

Including Selected Data From Other Western States and Mexico
by

F. D. Everett!

ABSTRACT

- Thermoelectric and metal alloying applications have changed the status of
tellurium from oversupply to undersupply. In a search for new sources of this
element in Arizona, Colorado, New Mexico, Utah, and neighboring states, the
Bureau of Mines analyzed more than 200 samples and obtained the results of

- tellurium determinations by private companies on more than 500 samples from a
~wide variety of mineral-bearing deposits.

About 40 minerals containing tellurium have been reported, mainly tellu-

rides of gold, silver, bismuth, mercury, lead, copper, iron, and nickel. The
~ minerals usually occur in small quantities and identification in ores is
extremely difficult.

- Samples containing more than 0.1 percent tellurium were taken from the

- Billtop and Memphis properties in Dona Ana County, N. Mex. » and the Silver

-+ King Property in White Pine County, Nev., where development was chiefly for ‘
base metals. The Lone Pine mine in Catron County, N. Mex., and the Bambolla .
®ine near Moctezuma, Sonora, Mexico are potential sources of native tellurium
Sccurring in small but high-grade pods.

o

~Much of the production of tellurium has come as a byproduct of electro-
refining of copper and lead-zinc ores in Arizona, Colorado, New Mexico,

Base-metal ore deposits will continue to be the most important pri-

®ary source of tellurium, although the concentration in ores is nearly always

~less than 10 parts per million. Any significant increase in output of tellu-

- Tlum Probably will be related to production and improved efficiency in smelt-
8 and refining base-metal ores. '

INTRODUCTION

Interest in tellurium has been increasing since World War IT, and espe-

"i‘s&vuy since 1958, because of technical developments in metal alloys and

: Klnmg engineer, Bureau of Mines, Denver, Colo.

Sl iy it - o YT
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thermoelectric devices. The addition of small amounts of tellurium to so“e“ _t_' Tellu
metals and metal alloys results in special desirable physical properties, e ] ag a gold
Thermoelectric components using tellurium have favorable characteristics jn =~ ¢ ciaproth ¢
applications for power generation, heating, and refrigeration. Considerable ¢ 1598,
research is being done in design and application of metal alloys and thermog- ¢
electric devices, and industry probably will require much more tellurium they - ; For
is presently being produced. Future supply will be governed partially by .« & ing and re
price, which in early 1962 was triple that of 1958. An accelerated demand foe k :ignifican
tellurium could result in apportioning supply by natural price adjustment ; seen produ
according to the value of the uses. ¥ ’ ‘ f copper
_3 " sear befor
This paper presents the results of a search for possible new sources of { 9,000 pou
tellurium. The investigation was generally confined to the area designated. canged fro
the Bureau of Mines as Region III, comprising the States of Arizona, Colorads 81,75 betw
Nebraska, New Mexico,; North Dakota, South Dakota, Utah, and Wyoming, but data 3 Yebruary 1
available from adjoining areas are included. Mineral deposits investigated = i
for possible new sources of tellurium included copper, lead, zinc, gold, v = & Three
silver, iron ore and pyrite, uranium, sulfur, arsenic, alunite, phosphate rock, | plus perce
vanadiferous shale, lignite, and native tellurium. Pulp samples in the Buress | purity (99

of Mines sample files at the Salt lLake City Metallurgy Research Center, i rium are b

together with many samples collected by field investigations, were analyzed
for telilurium. Where known, the content of selenium is reported because
selenium is frequently associated with tellurium.

‘ - 8 All o
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HISTORICAL BACKGROUND ‘tellurium t

Data on historical background, production, uses, and physical charaéﬁ Sike s Tgble
istics of tellurium have been published.?-* Some of the pertinent data fro® rough 196
these publications are repeated here. :

A Tellur

3 .l -‘: 2 e .
2Santmyers, R. M. Selenium and Tellurium. BuMines Inf. Circ. 6317, 1930 : ’?;T;:?EIOH
23 pp' ¢ ex r.:e
SFisher, Frank L. Tellurium. Ch. in BuMines Bull. 585, 1960, pp. 851’{356 : fazesgzd .
“Hampel, Clifford A. (Ed.), John R. Stone, and Peter E. Caron. Tellurium . con

Ch. 28 in Rare Metals Handbook. Reinhold Publishing Co., New York, N.Y.
2d ed., 1961, pp. 519-528. o




Llurium to some Tellurium was discovered by Muller von Reichenstein in 1872 while study-
% Propertieg, ing a gold-bearing mineral from the Transylvania Mountains in Romania.
nacterlstics in ;IaPIOth confirmed the presence of the new element and named it tellurium in

Considerab1
loys ang thermof i

2 te}lurium thay For many years tellurium was a nuisance element in the base-metal smelt-

Sizglslly by ing and refining industry, but recently the element has acquired new strategic

5 ad? demang for significance because of special thermoelectric characteristics. Tellurium has
Justment been produced commercially since 1918 as a byproduct of electrolytic refining

of copper and lead. The demand for tellurium was less than 1,000 pounds a
year before 1928; annual consumption increased to 22,600 pounds in 1935, to

::%isoyrces of 89,000 pounds in 1940, and since 1950, to more than 100,000 pounds. The price
izones1gnated by ranged from $1.50 to $3.00 a pound between 1918 and 1930, but remained at
mina, Colorad% $1.75 between 1930 and 1958. The quotation for commercial-grade tellurium in
ian;tsgttdata February 1962 was $6.00 a pound.
dted :
i gold, Three principal grades of tellurium have -been produced--commercial (99.5
PPosPhate rock plus percent Te), high-purity (99.99 plus percent Te), and semiconductor high-
C::tthe Burea, purity (99.999 plus percent Te). Increasing quantities of high-purity tellu-
bra B rium are being used, especially in research on thermoelectricity.
analyzed
€cause : Production
All current tellurium production is derived from the base-metal refining
industry. Anode slimes or mud residues contain the gold, silver, platinum,
Stat selenium, and tellurium that are carried through concentration, smelting, and
A €S Smelt- electrolytic refining processes. Refineries in the United States recover
X" tellurium--six copper, one lead, and one minor-metal. Copper, nickel-copper,
2 Inec., ‘ and lead refineries in Canada, and a lead refinery in Peru, recover the major
{ Informatjo, portion of the remaining free-world supply. The U.S.S.R. is known to have a
; large output of tellurium from the electrolytic refining of metals.
?3 Kennecott : Most base-metal smelters in the United States contribute to the tellurium
;IFS’ and : supply; however, this is accomplished by a system of circulating copper anode
z;Can : - slime, copper matte, soda and nitre slags, Cottrell flue dust, baghouse dust,
e‘°ta ) S Fvspeiss, zinc-leach residue, and lead bullion between smelters and refineries.
L reflning . .Base-metal ores, copper concentrates, smelter dusts, and anode slimes from
- foreign operations, are shipped to plants in the United States for final proc-
~ essing, and these products contribute large but unaccountable quantities of
tellurium to the domestic production.
laracter- Table 1 lists the production of tellurium in the United States from 1940
'ta from i through 1961. |
— 3 Tellurium has been recovered in the past mainly because of its close
1930, a8ssociation with gold, silver, selenium, and platinum in anode muds from elec-
trolytic refining processes. The cost of producing tellurium probably has
"?55~ ~~  ©€xceeded its value, especially during the years prior to 1959, when the price
i;??- # wfor the commercial grade remained virtually stable at $1.75 a pound.
o




TABLE 1.

- Production statistics of elemental tellurium in

the United States, 1940-62, in pounds!

Primary Primary producers Price per -
Year Production producers stocks at end pound
shipments of vyear®

1940, 0o e . 85,600 89,000 33,400 $1.75
£ B 224,600 237,700 29,300 1.75
18G2: Jaieias orao 225,000 123,100 134,500 1.75
1943..... ot 54,300 48,700 140,900 1.75
L e e S . 61,900 29,600 172,900 1575
ESROLG s isie oie ate 33,500 29,100 ~-- 176,900 1.75
PIB6L T i ne e . 11,600 48,500 142,100 1.75
T o e daeds 60,400 68,300 132,600 1575
LOh8 e o iones 56,900 74,700 114,400 1575
1 1 RS G 120,700 68,400 166,600 1.75
E990. 05 Sisis w3 e 107,400 129,900 134,400 1.75
19 5 s e v et s s 187,100 110,200 147,300 1.75
19525 . o mav e 189,100 94,600 181,100 1.75
19935 wasss vowos 70,400 141,200 128,000 L.75
Y NP SR ce'e 97,100 121,000 103,600 1.75
! S S A ve 137,400 166,000 77,000 1.75
HIbbL e coiinre 223,100 226,100 126,000 1.50-1.75
o e R e 251,900 210,700 166,000 1.50-1.75
EIDBS ciaic o v o oisin 123,200 159,200 131,000 1.65-1.75
1E2JE L PP R . 176,700 256,900 58,000 31.65-3.00
968506005 e e 270,600 227,700 126,000 83.00-4.00
1 L B e 204,500 230,900 64,000 44.00-5.25
4962 s v o-0'stn 264,000 233,000 87,000 55.25-6.00

1Bureau of Mines Minerals Yearbooks 1940-62.

2?Beginning and closing stocks coupled with production and shipments do not

balance because imports and exports are not included in table.

SHigh purity (99.99 plus percent tellurium), $25.00 per pound.
4High-purity tellurium, $30.00 per pound.
SEng. and Min. J., January-June 1962.

Companies pfoducing tellurium in 1962 are listed in table 2.

Most of the electrolytic copper and lead refineries contribute to tellu-
rium production by distributing anode slimes or doré furnace slags to refin-

eries equipped to recover tellurium.

Copper and lead smelters also provide

flue dusts, baghouse dusts, Cottrell products, or copper matte that are recy-
cled in copper smelting or are distributed to other smelters and refineries

where the tellurium and other minor metals are recovered.

Leach residue from

a zinc refining plant in the midwest contains tellurium which is recovered in

a lead refinery.

Some copper and lead smelting and refining companies do not produce tellu- *

rium because the recovery costs exceed the value.

The recent rise in price

should stimulate new interest, and companies may try to improve efficiency in
tellurium recovery.
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" TABLE 2. - Electrolytic copper and lead refineries in the free
world that process tellurium from anode slimes

%
ié—ﬁbuntry Company Location Refinery
product
d States | American Metal Climax, Inc.. | Carteret, N.J.... | Copper.
DO.ves.. | American Smelting and Baltimore, Md.... Do.
; Refining Co.
DO...... | International Smelting Perth Amboy, N.J. Do.

& Refining Co.
DOe+s... | Phelps Dodge Refining Corp. laurel Hill, N.Y. Do.
DO...... | United States Smelting East Chicago, Lead.
* Refining and Mining Co. Ind.
£ DO...... | Penn Rare Metals, InC....... Revere, Pa....... |Minor metals.
%&anada....... Canadian Copper Refiners, Montreal East, Copper.

2

: Ltd. - Quebec.

i DO...... | International Nickel Co. Copper Cliff,
3 of Canada, Ltd. Ontario.
%@eru......... Cerro COrPecceccescssccsccscsce | OXOyaccaoaoccacen Copper-lead.
§West Germany. | Norddeutsche Affinerie...... Hamburg.......... | Copper.

Copper-nickel.

“Belgium...... | Society Generale Metalurgie | Amsterdam........ Do.
b de Hoboken.
~Japan........ | Mitsui Mining and Smelting Takabara...eee00 Do.
Co. ‘
DOveee.. | Mitsubishi Metal Mining OBk v s ivceenoes Do.
Cos ,- Ltds
DO..ee.. | Nippon Mining COeecccoccccns Saganoseki...ce.. Do.
DOyisio o e OO i s einese vaseaitiitachl, s, iees b Do.

Uses

Industry has made little use of tellurium. Before 1930 small quantities

~were used as crystal detectors in radio sets, as a coloring agent in ceramic
.and glass products, for photographic tinting, and in chemical products. Pres-
“ently small quantities are used in alloys of lead, steel, aluminum, tin, cop-
per, and manganese; as a secondary vulcanizing agent in processing rubber; and
n insecticides, germicides, and fungicides. Selenium, sulfur, cadmium, and
ercury can be substituted for tellurium in some of these applications.

More tellurium will probably be consumed for thermoelectric semiconduc-
‘tors than for all other uses, although in 1960, purchase of tellurium for
thermoelectric applications was less than 10 percent of the total consumption.
Research has found many uses for thermoelectric devices, based on the Seebeck
and Peltier principles. In the Seebeck effect, heat on a junction of special

 dissimilar materials can be converted into electrical energy, and in the
Peltier effect, electric current from an external source passing through such
a junction causes heating or cooling, depending on the direction of current
through the junction.
appendix A. A good thermoelement must have capacity for high-th
Power, low thermoconductivity, and low-electrical resistivity. A measure of

Additional explanation of these principles is given in
ermoelectric




these factors is called the figure of merit, and some. of tﬁe compounds that
show a high figure of merit are PbTe, Bi,Te,, and Bi,Se,.®

Thermoelectric devices based on these principles have been made to gener--
ate small quantities of electricity or to effect refrigeration without moving
parts. Efficiency of small electrical generating plants compares favorably to
steam or gasoline engines. Efficiency of the electrical-thermo properties is
about half that of other popular devices, but the small space requirements and

- convenience factors are much more attractive. Special applications for thermo-
electric devices are numerous, and many are in the research stage.

Possibly nearly all tellurium produced in the future may be consumed in
making thermoelectric devices, but because of an apparent limit in output,
manufacturers are hesitant to begin making appliances requiring large quanti-

‘ties of tellurium. Several producing companies have formed a research commit-

tee to study new applications and promote the consumption of both tellurium
and selenium.® If tellurium supply remains adequate and the price does not
increase greatly, large quantities probably would be used in metal alloys. A
small amount of tellurium improves the machinability of some metals and alloys,
especially steel.

Special handling procedures must be followed in utilizing tellurium.
Workmen exposed to an atmosphere containing as little as 0.001 to 0.0l mg of
tellurium per cubic meter of air, have developed obnoxious breaths. This
characteristic has deterred several manufactures from using tellurium. Good
ventilation, proper use of fume hoods and respirators, and careful handling to
avoid contact with dust and materials, are necessary precautions to avoid any
disagreeable effects.

SOURCES OF TELLURIUM

The sources of ores contributing to the byproduct tellurium supply cannot
always be determined because refineries frequently receive tellurium-bearing
products from other refineries and smelters. Ore processors seldom assay for
tellurium, and consequently do not know the tellurium content of the crude
ores. A general assumption is that most of the tellurium in base-metal ores
and in many of the gold-silver ores mined may be recovered. Efforts to ’
improve recoveries have been limited because of the low price. Tellurium has =
been recovered mainly because its extraction influences the recovery of the
higher priced or more-available metals.

®Shilliday, Theodore S. Performance of Composite Peltier Junctions of BizTeao
J. Appl. Phys., v. 28, 1957, pp. 1035-1042. :

®The following companies are members of the Selenium and Tellurium Development
Committee (1961): American Metal Climax, Inc.; American Smelting and
Refining Company; The Canadian Copper Refiners, Ltd.; International Nickel
Co., Inc.; The Anaconda Company; Kennecott Copper Corp.; and United States
Smelting, Refining and Mining Co. :
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Copper Ores

Sulfide copper ores currently yield an estimated 80 to 85 percent of the
total tellurium production. One company official estimated tellurium recovery
from copper processing to be about 50 percent. Calculations based on grade
and tonnage of anode residues, and assuming 50 percent recovery, indicate cop-
per ores from several deposits in the United States average between 0.5 and 5
ppm of tellurium (0.00005 to 0.0005 percent).

Lead Ores

Base-metal ores containing lead as the principal metal yield an estimated
15 to 20 percent of the recovered tellurium. Ores from lead-zinc deposits
contain as much as 1 pound of tellurium per ton, but the average tellurium con-
tent of the lead ores, estimated from production and assuming a 50 percent
recovery, is between 0.5 and 1.0 ppm (0.00005 to 0.0001 percent).

Gold-Silver Ores

| or silver) is a product of base-metal smelting and refining.

The only tellurium known to be recovered from ores containing gold (and/
Gold ores proc-
essed by amalgamation, cyanidation, or gravity concentration are not known to
have yielded commercial production of tellurium except where tailings may have
been shipped to base-metal smelters. Tellurium in gold ores must be volatil-
ized by roasting before the gold fraction can be recovered by amalgamation or
cyanidation. Frequently the dusts and Cottrell precipitates from the roasting

operations are returned to the concentrating circuit to prevent pollution of
. the atmosphere.

! Silver tellurides are found alone with gold, and associated with base-
- metal deposits; only silver tellurides processed with base metals have con-
. tributed to the commercial supply.

SOME ECONOMIC ASPECTS OF TELLURIUM PRODUCTION
In the past, production of tellurium has exceeded demand. With the pros-
ect of new applications, demand should exceed production. According to pro-
“duction specialists of American Smelting and Refining Co.,” the maximum pro-
3"ductlon that could be achieved by improving the efficiency in the copper- and
- lead-refining industries in the Western Hemisphere is between 500,000 and
50,000 pounds of tellurium a year. Any additional needs must be acquired
<gfr0m new sources. The most likely source for new supply will be base-metal

" Processing plants not contributing, at least to full potential, to the present
~Production.

Two native tellurium prospects were being explored in 1961--one in
s°n0ra Mexico, and the other in New Mexico. It appears probable that the two
Pr°Pert1es could contribute 10,000 to 20,000 pounds of tellurium a year, with

?famloration and mining comprising the major costs. However, it is unlikely

g

- ;
age 520 of work cited in footnote 4.




that either property will become an important contributor to the tellurium mw:;
ply unless the price for tellurium rises above $20 per pound for commercial .
grade. At this price a small operation producing 10 to 20 tonms of ore a day ... .
probably could make a profit on ore containing 2 to 3 pounds of native tellu-
rium per ton (0.1 to 0.15 percent Te).

Ores containing gold and silver tellurides were mined in Colorado during
1961 in the Cripple Creek and Gold Hill districts in Teller and Boulder Coun-
ties, respectively. The Golden Cycle Corp. processed the Cripple Creek ores
in the Carlton mill by flotation and cyanidation, until the mill was closed
in January 1962 because of inadequate supply of ores from the mines. The mill
was designed for a capacity of about 1,000.tons of ore a day, but the rate of .
milling in 1961 was below 300 tons a day. About 90 percent of the gold was -~
recovered in a flotation concentrate representing 5 percent of the mill feed.
A sample of the flotation concentrate assayed 0.07 percent; a sample of the
flotation tailing, 0.003 percent Te. The flotation concentrate was passed :
through a fluosolids reactor, where the ore was roasted and most of the tellu-
rium was volatilized. The tellurium-bearing gases and dust were scrubbed, and
the resulting solids returned to the processing circuit. The tellurium ulti-
mately was discarded in the tailing. A company official estimated that at 300
tons a day (12 to 15 tons of flotation concentrates), the operation could
recover about 8 pounds of tellurium. As the rate of gold mining and the price
of tellurium has been low in the past years, the company was unable to justify
tellurium-recovery facilities. Custom processing charges for gold ores scaled
upward from $3.00 a ton. Apparently profitable recovery of tellurium at the
Carlton mill would require a much higher price for tellurium and an assured

ore supply much greater than 300 tons a day.

TELLURIUM MINERALS

Tellurium is the sixth rarest of the 92 elements found in nature, and the
average content in surface rocks is about 0.002 ppm. The physical appearance
of tellurium is more metallic than other members of the oxygen family, to
which it belongs, but chemically, tellurium resembles selenium and sulfur.

Tellurium most commonly occurs in combination with gold, silver, bismuth,
~lead, mercury, Or copper. Microscopic and chemical determinations are
required to identify many of the tellurium minerals. Most of the minerals
containing tellurium are listed in table 3.

Telluride minerals range in appearance from silvery white with columnar
prismatic cleavage to dark, massive grains. Hardness ranges between 2 and 3.5
Mohs, and specific gravity is 6.2.

Tellurium is a poor conductor of electricity. It has a metallic appear-
ance and melts at 450° C to a dark liquid resembling lead, and boils at 990° C.
Chemically, tellurium is similar to sulfur and selenium. Bivalent tellurium
ion forms compounds with active metals, and covalent tellurium forms compounds
with other elements. Tellurium minerals are mainly stable. Some compourds of
tellurium are toxic but generally are harmless to the human body, being
absorbed through the skin and by ingestion and inhalation of dust, fumes, and

va¥
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vapors. Some forms of tellurium are characterized by an offensive odor simi-

lar to garlic. No toxic effects resulting from mining tellurium-bearing ores

have been reported.

TABLE 3. - Tellurium-bearing minerals!

Mineral

Approximate
composition

Te, percent

Native telluriolhs s sieciedecvisoseses
e LIUTAEC, v oo s st o etessconassse
Paratel i Eecy e itcve: alcdeveciovessos

Ealaverite: v o onanivd e tiasasssssss oo

Petzite.......-.....-.......-..o.......-

Sylvanite. . cassnesaivioitsiosssseoseosos
Rremmeritec. vive sviess e s osviessvoasesis
MOEBMANNItCoe oottt s odis s oiaile s oo soressae

HEBBIEC o oo v isroibinsierc b iieliaidin sl s o e iare s s onis
Sthetzite..issdsi i sisissvelesisanessen
Empressite. s i cieais ivssjassocsssess

Rickardite. s e saisissivsissls o sivios s e oo
WEEESItO i oidvdiasscomscsiielessossovees
VAeanlte . s eision e st sleels o0 80 3-8 5 019

Nagyagite..cccescossessosccsocsscascconas
AlEATLe, oo dahnsdilnetioznsilsssiscisese
Tapalpite.. . vontssebasvoicissosheoese

Tetradymite..cecsscosvessscssssosssescs
Tellurobismuthite: sen csvicobrconconsoos
Gruenlingite (also Grunlingite).......
JOSCLt e iiveeconsiviome vseoinpesessassese
Wehrlltei . oiiisoesvilonine svoms os oo e sine
TSN L R o DRI e R P
(8 m b Ut s ) o - PEMBERERCS) -1 Sn O S R SRR SR S

Coloradoite.iceicn e tiideies o oiss oo s.66misee

Melonite...l...l‘.‘.....‘.l.'.l.l...'.

EMMONSLEC. « ssvocssasstisesvepssessasess
DULAENIte. . cocaai vt tanssvbosessosnsy
Mackayite.: ci.e coreivsseisaisessssscionvas
BIARKEIEC S cii s ves siati o cnatvirioig v o0 ais oot ws

See footnotes at end of table.

Te
'l‘eO2
TeOa

AuTe2

AuAg,Te,

(Au, Ag)Te
(Au, Ag)Te
(Ag,Au)Te

Ange
Ag, Te(?)
AgTe

Cu.4Te3
CusTe8
CuTe

PbSAu(Te,Sb)485_8

PbTe
AgaBi(S,Te)3

Big(Tee,S)‘,3
Bi Te,

TeS
TeS(7)

B1 Te, (?)

B1 0, TeO *+2H,0
B1 TeS

mw.:x

HgTe
NiTe2

Iron hydrated telluride

Fe,(TeO ) H, O
Fe(TeO 3 oxH 0

Ferrlc tellurlde

92-100
78-80
78-80

56-58

32-35
60-63
56-59
39-48

35-38
22-23
53-55

59-60
53-55
65-67

17-19

3739

20-24

33-317
45-49
12-13
14-16
29-35
17-20

38-40
80-82

59-60
42-57




TABLE 3. - Tellurium-bearing mineralst (Con.)

Mineral Approximate Te, percent
composition

Niggliite.’.ﬂ.O.‘.......'....0....0.' PtTes(?) 65(?)

P T PR SR DR T s L Cuq(Sn,Te,V,As)S4 0.4-1.3

Goldfieldite.........................
Teineite.............................

Arsenotellurite®ccceccccccococccccccs
Deinkamite® .ooooeocescoccsonssnccecss
Hedleyited...osvosrsovvsssnsopmansess
ChicolovaiteP .cosocesncccacransusares
BUBLEItE® . ccaesssencsssosnanasrmanses
Frobergite®.cooecccossscseccccccscsss
Goldschmidtite®cosoccccocceceocescccs
Tellurium selenide®cceescssccccccccss
Tellurous hydrogen®...cceeeeccccccrcs

schzs.(Sb,As,Bi)a(s,Te)3 -
cu(Te,S0, ), H,0 -

TegAszsz 29.6-40.7
PbTeO -
' 17.6-20.7

(&)

FeTe, ' ‘ -
(Au,Ag),Teg 65-97
SeTe =

HaTe -

lExcept as otherwise noted, taken from C. Palache, H. Berman, and C. Frondel.

Dana's System of Mineralogy, John Wiley & Sons, Inc., New York, 7th ed.,

v. 1, 1944, and V. 2, 1951.
2gyitzer, George.

Paratellurite, a New Mineral From Mexico. Am. Mineralogist,

Ve By November~December 1960, p. 1272.

3gindeyeva, N. D. Mineralogy, Types of Deposits and Basic Features of

Selenium and Tellurium Geochemistry. Acad. of Sci. of U.S.S.R., Inst. of
Miner., Geochem. and Crystallochem. of Rare Elements, Acad. of Sci.,

U.S.S.R. Press, Moscow, 1959, 444 pp.

TINVESTIGATION OF TELLURIUM PROPERTIES

A search for potential mew sources of tellurium was undertaken in
Arizona, Colorado, New Mexico, North Dakota, South Dakota, Wyoming, Utah, and
Nevada. Field samples were collected from mineral prospects, mines, mills,
smelters, and refineries, and were analyzed for tellurium (appendix B). Data

provided by an international mining,

smelting, and refining company, involving

analysis of several hundred samples from properties in the United States, also

were studied (appendix G)+

varieties of mineral occurrences were sampled, with the objective of find-
ing deposits of tellurium. Tellurium minerals mentioned in publications were

reviewed for information on sources (appendix D).

Samples from mineral depos-

its containing copper, lead, zinc, gold, silver, jron, uranium, sulfur,
arsenic, alunite, phosphate rock, vanadiferous shales, fluorite, and other

elements and mineral commodities were analyzed for tellurium.

Samples repre-

sentative of a large mineral production were taken where feasible. High-grade
ores or highly mineralized rocks were selected from some deposits with the

view of finding indications of tellurium.

Samples of concentrates and smelter

products also were collected. Smelting companies disclosed the origin of
shipments known toO contain tellurium-bearing ores processed at their plants.
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Some base-metal shipments from mines in northern Mexico to smelters in
Arizona and Texas contained relatively high tellurium contents.

Tellurium assaying is laborious and costly, and sensitivities lower than
100 ppm are difficult to attain. Experiments at the Bureau of Mines, Salt
ILake City Research Center, resulted in development of a method for determining
tellurium in amounts between 0.5 and 1.0 ppm Te.® Quantitative results can be
estimated by spectrographic and X-ray methods. One company has used the spec-
trograph to determine the tellurium content of more than 1,500 samples, having
a low-sensitivity range of 10 to 100 ppm. A new sensitive test for tellurium
based on the induced precipitation of elemental gold was published in 1963.°

The Bureau of Mines published the description of a field test for tellu-
rium and selenium'® which can be performed by nonanalytical personnel. A sim-
ple qualitative test for native tellurium and tellurium in some telluride
minerals, including gold, silver, lead, and bismuth, but not including mercury
or selenium, is as follows: Drop a few grains of the mineral in a test tube
containing 2 or 3 cc of hot but not fuming concentrated sulfuric acid. Tellu-

rium is indicated by the presence of a crimson-colored trail following the
. mineral grains.

Summary of Sample Results

The present tellurium investigation included analysis of more than 200
- samples by the Bureau of Mines (fig. 1). Approximately 62 percent of the
- samples contained less than 0.001 percent Te (10 ppm); 19 percent, between
- 0.001 and 0.01 percent; 11 percent, between 0.0l and 0.1 percent; 5 percent,
~ between 0.1 and 1 percent; and 3 percent contained more than 1 percent Te.
All samples containing more than 0.1 percent Te represent ores with native
~tellurium or gold, silver, bismuth, and lead tellurides. Samples containing

; - 0.001 to 0.01 percent tellurium were obtained from deposits whose chief min-

.. erals contain lead-zinc, copper, or bismuth. Tellurium in ores from deposits
~ of this type probably would be recovered as a byproduct of copper or lead
~refining. Samples containing alunite, antimony, coal and lignite, fluorite,
Pyrite, manganese, mercury, molybdenum, phosphate, sulfur, vanadium, titanium,
or uranium, showed no significant quantity of tellurium.

Samples from the Hilltop, Memphis, Lone, Pine, Banbolla, and Silver King
Properties contained more than 1 percent tellurium.

Anderson, W. L., and H. E. Peterson. Determination of Tellurium. BuMines
o Rept. of Inv. 6201, 1963, 9 pp.

““lakin, H. W., and C. E. Thompson. Tellurium: A New Sensitive Test. Sci.,
July 5, 1963, v. 141, No. 3575, pp. 42-43.

P'ff4°Niebuhr, Philip E., and Allan H. Macmillan. Field Test for Tellurium and
s Selenium. BuMines Rept. of Inv. 6006, 1962, 6 pp.




Tellurium percentage range as indicated
by Bureau of Mines samples
o Less than 0.00)
o 0.001-0.0!
® 0.01-0.10
4 More than o.10
Chemical symbols indicate
major mineral commodities
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Description of Properties

Hilltop Mine

One sample from the Hilltop mine in the Organ Mountains, Dona Ana County,
N. Mex.,!l consisted principally of galena with tellurium present as altaite,
the lead telluride. Other samples from the Hilltop contained less tellurium.
Sulfide minerals can be found in several working places, but generally occur
in thin seams. The property is within the White Sands Military Reservation
and currently is restricted from mining development.

Memphis Mine

An oxide sample from the bismuth cut at the Memphis copper mine, also in
the Organ Mountains of New Mexico, assayed more than 1 percent tellurium. The
mineral tetradymite had previously been reported from this location.l? How-
ever, additional sampling of the bismuth cut indicated that most of the zone
contains less than 10 ppm tellurium.

Lone Pine Mine

The Lone Pine mine, formerly known as the Tommy Knocker, Lausen, and
Swartz, is part of a property comprising six claims in the Wilcox district,
Catron County, N. Mex., which was under lease and option to the Minnesota
Mining & Manufacturing Co. in 1961 and 1962. The property is 8 miles east of
the intersection of Little Dry Creek and U.S. Highway 260, 13 miles south of
Glenwood. Two miles of rough, winding road was constructed to the mine in
1960 over the steep front of the Mogollon Range. The property has been devel-
oped by more than 1,000 feet of workings, comprising several shallow shafts
and one principal adit and shaft. The workings are in a zone of altered and
pyritized Tertiary quartz latite porphyry, underlain by andesite.l® The prin-
cipal development consists of a 200-foot shaft (partly sunk as a winze) at an
incline of about 80° and approximately 700 feet of adit. The adit intersects
the shaft 135 feet from the portal. The shaft was sunk 200 feet below the
adit level. About 20 feet of drift has been driven at the 45-foot level and
about 70 feet at the 160-foot level of the shaft. The project conducted by
Minnesota Mining & Manufacturing Co. consisted of road building; surface map-

. Ping; diamond drilling from the surface; shaft rehabilitation; drifting at the

45- and 160-foot levels; underground diamond drilling from the adit, 45-, and
160-foot levels; underground diamond drilling from the adit, 45-, and 160-foot
levels; and sampling (fig. 2). ‘

First work on the Lone Pine property was probably done during the early
1930's, reportedly some gold ore was shipped. Approximately 3 tons of high-
grade ore containing native tellurium was sorted and piled on the dump. Most

11 Dunham, K. C. The Geology of the Organ Mountains, Dona Ana County, N. Mex.
New Mexico Sch. Mines and State Bur. Mines and Miner. Res., Bull. 11,
1935,-272 pp.

12Work cited in footnote 10.

13Ferguson, H. G. Geology and Ore Deposits of the Mogollon Mining District,
N. Mex. Geol. Survey Bull. 787, 1927, 100 pp.
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SECTION A-A, THROUGH WINZE

IFIGURE 2. - Sketch of Workings Showing Several Drill Holes, Lone Pine
Mine, Catron County, N. Mex. '

of this ore hasg
been carried away
by specimen collec-
tors., Reportedly,
the tellurium ore
was mined from g
quartz-fluorite-
pPyrite-filled fig-
sure 12 inches
wide'® encountered
in sinking the shaft,

Little evi-
dence of a signif-
icant fissure was
noted in examining
the Property. It
appears probable
that the tellurium
occurs in an erra-
tically fractured
‘zone in pockets or
filled vugs. Rela-
tively high concen-
trations of pyrite
were found with
the tellurium, and
fluorite was
observed randomly
both near and away
from the high con-
centrations of tel-
lurium. Much of

- the latest work

consisted of core
drilling to probe
for new ore or a
geologic structure
that may indicate
trends of mineral-
ization. During
1961 approximately
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# 9 tons of high-grade native tellurium ore was recovered by scavenging work in
the shaft about 100 feet below the adit. Numerous faults were exposed in the
. workings. Apparently most of the faults are not related to tellurium deposi-
. tion. Native tellurium is easily identified as a dark gray to silvery-white,
‘heavy metallic mineral, usually in granular form. Pyrite, and frequently
coarse, crystalline fluorite, are associated with tellurium. Two samples cut

_across the end of the shaft assayed 0.04 and 0.06 percent tellurium.

T

N
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g

fiBambolla Mine

Tl

Native tellurium, paratellurite, emmonsite, and mackayite occur at the
Bambolla mine, 11 miles southwest of Moctezuma, Sonora, Mexico. The tellurium
minerals are erratically distributed throughout seven veins ranging from 3 to
6 feet in width. The veins are in a layered, welded tuff formation of Ter-

. tiary age. Quartz is the principal gangue mineral. Rehabilitation, surface,
" and underground mapping and diamond drilling were done by a prominent company
- in 1962. Reportedly, about 10,000 tons of ore containing 30,000 pounds of

~ tellurium was developed above the 290-foot level. The ore averages 0.15 per-
cent Te and 0.37 ounces of gold per ton. Fifty-six samples taken from the
mine dump, representing about 7,000 tons, averaged 0.107 percent Te.

Silver King Property

Tellurium has been found in the ores of the Silver King property in the
Ward district, White Pine County, Nev., 16 miles south of Ely. Lead, zinc,
and copper sulfides, having some silver and gold, occur in replacement depos-
its in relatively narrow beds of limestone. Tellurium minerals hessite and
altaite have been identified in the ore. Mineralization appears to be related
to quartz monzonite dikes and narrow fault fissures cutting the limestone
beds. The ore is found in several contiguous beds of limestone. One mine
sample assayed 3.5 percent Te, and two sample pulps, each representing about
100-ton shipments, contained 0.15 percent Te. Ores with high-silver content
have the greatest percentage of tellurium. About 2,000 tons of ore recently
shipped from the property averaged 30 ounces of silver and 0.05 ounce of gold
- per ton, 0.65 percent copper, 3.8 percent lead, and 4.8 percent zinc. The
tellurium content of this ore, assuming that most of the tellurium is in the
- mineral hessite, was estimated at 0.06 percent or 0.0l percent tellurium for
~every 5 ounces of silver. The ore-was shipped to a company purchasing base-
~ metal ores, and most of the tellurium was reportedly recovered in the refining
" . process. -

OUTLOOK FOR INCREASED PRODUCTION

The possibility of increasing tellurirm production above that of 1961
appears favorable. Most of any increase probably would result from greater
production and improved efficiency in recovery methods in the electrolytic
base-metal refining industry. 1In 1961, United States Smelting, Refining and
Mining Co. increased production capacity at its Indiana refinery from 17,000

- to 60,000 pounds of tellurium a year. A tellurium pilot-plant project was
started in 1962 by Kennecott Copper Corp. at Garfield, Utah. The Consolidated
Mining & Smelting Co. of Canada may program tellurium recovery as a byproduct
from its smelting and refining operatioms.
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New properties, such as the American Smelting and Refining Company Mis-
sion (copper) project, and increased activity at mines presently yeilding com-
plex base-metal ores will result in additional tellurium production. Some
ores might be developed from mines and dumps in districts virtually abandoned;
however, as no credit presently is allowed for tellurium by custom smelting
companies, little increase in production can be expected from this source.

Base-metal ores from several areas were sampled by the Bureau of Mines.
Samples containing tellurium were obtained from the Jerome district in Yavapai
County, Ariz.; Cebolla district (Vulcan-Good Hope mines) in Gunnison County,
Gold Hill district in Boulder County, and the Sneffels and Telluride districts
in Quray and San Miguel Counties, Colo.; Ward district in White Pine County,

-Nev.; the Organ Mountains in Dona Ana County, N. Mex.; and the Stateline dis-

trict in Iron County, the Marysvale district, Piute County, the Tintic dis-
trict, Juab and Utah Counties, the Cottonwood and West Mountain (Bingham)
districts in Salt Lake County, and the Ophir district, Tooele County, in Utah.

Minor production may come from native tellurium occurrences under inves-
tigation in western New Mexico and central Sonora, Mexico. The extent of
prospecting and developing native tellurium deposits will depend on an
increase in price and demand.

Tellurium recovery from gold-telluride ores has not been economically
feasible., However, if the Carlton mill of The Golden Cycle Corp. at Cripple
Creek, Colo., resumed operations at a capacity of 1,000 tons of ore a day,
tellurium recovery might be profitable.

Concentrating and refining tellurium are not considered difficult metal-
lurgical processes. Improved efficiency can be expected at base-metal
smelters and refineries as demand and price for tellurium increase. Recovery
of tellurium from gold-telluride ores and ores containing native tellurium has
not been practiced commercially. Any potential producer of high-grade tellu-
rium ores or concentrates probably could make arrangements for processing with
one of the electrolytic refining companies. United States Smelting, Refining
and Mining Co. purchases special smelter and refinery slags and residues con-
taining tellurium and associated elements for recovery in its electrolytic
refining plant at East Chicago, Ind.
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APPENDIX A. - BRIEF DESCRIPTION OF THE ROLE OF THE
SEMICONDUCTOR IN THERMOELECTRICITY!

"In a metal each atom contributes at least one electron able to move
freely within the metal. In semiconductors, on the other hand, only a few
atoms release such free electrons. The number of electrons available for cur-
rent flow in a semiconductor is hundreds or thousands of times less than in a
metal, and this accounts for the low conductivity of these substances.

"When one end of a semiconductor--or a conductor, for that matter--is
hotter than the other, electrons leave the hot end more often than they do the
cold end. They tend to flow toward the cold end, and since all are negatively
charged, the cold end soon becomes charged negatively with respect to the hot

.end ... . After a short time the flow of electrons from the hot end reaches

equilibrium with the return flow from the cold end. The charges no longer
accumulate, but the cold end remains negatively charged. The fewer the elec-
trons available for the return flow, the higher will be the voltage attained
at the cold end before equilibrium is reached. Since the number of free elec-
trons is much smaller in a semiconductor, a temperature difference in a semi-
conductor will produce a much greater voltage than in a conductor. This is
the essence of the thermoelectric advantage possessed by semiconductors.

"Different conductors develop greater or lesser voltages. 1In all semi-
conductors the voltage increases with the difference in temperature between
the hot and cold ends. The voltage across a given semiconductor when one of
its ends is warmer than the other is the measure of its characteristic thermo-
electric power, which is expressed in volts per degree centigrade ... .

"Semiconductors possess still another thermoelectric advantage not found
in metals at all. In some types of semiconductor material the voltage differ-
ential between the hot and the cold end is set up not by the flow of nega-
tively charged electrons but by the flow of positively charged "holes' vacated
by electrons. As a result, the cold end in such a semiconductor becomes
positively charged. The two types of semiconductors are designated as
"n-type'" (hot end positive) and "p-type" (cold end positive). 1In both types,
of course, the direction of the current (electron flow) is from the positive

- to the negative end." (Fig. 3.)

An example of a simple thermoelectric generator is shown on figure 4.7

1Excerpts from Joffe, Abram F. The Revival of Thermoelectricity. Sci. Am.,
v. 199, No. 5, Nov. 1958, pp. 31-37. (Reprinted with permission. Copy-
right 1958 by Scientific American, Inc. All rights reserved.)

2Abel, Edward O. Thermoelectric Power From Lead--What's Practical? What's
Possible? Pres. at 34th Ann. Meeting, Lead Ind. Assoc., Inc., St. Louis,
Mo. April 11, 1962.
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APPENDIX B. - PROPERTIES SAMPLED AND TELLURIUM AND SELENIUM
DETERMINATIONS BY THE BUREAU OF MINES

Property Principal| County Te,l Se,! Remarks
commodity percent|percent
Arizona
pouglas Reduction Works. |[Cu Cochise.... D - Lavender pit ore
concentrates.
DO.vesoeinaions oGO dofa= s e D - Reverberatory matte.
DOceececseecess|Cu (Lo SRORRTRR E - Reverberatory slag.
DOG s o voinivisisasmif G doss widie e D = Cu.
Orphan BOYy...ccveneene.. |U Of Coconino... E Composite of 6
shipments.

Rare Metals Mill........ 0,0, AOh Tareis i E Composite of U ores.
Pig Iron claims.........|Fe Gila....... E = Low-grade magnetite.
DO+ visicnonnis ol FC dOsisn s E - Do.
Inspiration Consolidated|Cu dosescoes E = Cu ore concentrate.

Copper Co.
DOieevostornn iton|CU dos ..t E - Reverberatory slag.
Doy wenehn sve sl 00 < Lo PSSR E - Cu matte,.
DOeiv sns sienanail R o (o - E - Blister Cu.
Copper Cities..s..sasnes.|Cu dosececss E - Cu ore concentrate.
Phelps Dodge Morenci....|Cu Greenlee... D - Flotation concentrate.
DO v o oisiainsrere st U ¢ (o THERUIIS E - Smelter reverberatory
slag.
DO oo eivisibines s in I OU dO%iscsia o E - Cu matte.
DOue siee dinse ains]Ol ‘< (o ERSERE PR D - Anode Cu.
Artillery Pedk,...ceeive M Mohave..... E - Maggie Canyon ore.
Wendon Stockpile........|Mn s Lo AR A O E - Mn ore from Arizona.
BeYner. soi v i i G PIMa . odeees E Cu concentrate.
Phelps Dodge-Ajoe.e......|Cu O oreches E - Flotation concentrate.
DOL e seis siaan s OO does s isien E - Reverberatory slag.
DOceiss's sonasaa d0ws savin E - Cu matte..
DO¢ vsinisedoannineiCn (s [ e E - Anode Cu.
Johnson's Camp mine.....|Cu A0 ssnees E - Concentrate composite.
San Manuel...cececesesqsjCu PInalideee s E C Cu concentrate.
DD cais soisiensienteiny LEO y d0Zream v-ie E o0 MoS, concentrate.
Ao KINg. . s.cssvenssivs IO Yavapai.... E - Cu concentrate.
DO v v sioiai s vaienesnaii by (2o PR o o' E (61 Pyrite sample.
United Verde.,:.....sss: Cut " B0 s e E C Cu 3.08 percent 300
level.
DOL i snn’s inasnnnvneCn (e [o PRPRPRPRORES D C Cu 1.05 percent 300
level. -
PO oio5:6vesvisisionaiinin dOq:cs v oo E D Cu 3.8 percent 4500
level.
DOis e 0 oaeasinmeidarlln doives ote D B Cu 0.5 percent 700
e level.
e ] Colorado
B L gt On. . s avesosrovie CaF, Boulder E - Composite of ore.
Kekionga.,.,..... PR A0 viv.ewiove C - Mineral sample.
Dossses s e e EATH s (s USRI E - Dump sample.
Boorman.. .. ..iviesiiii i it D - Do.

'A = Te or Se above 1 percent; B = Te or Se between 0.1 and

Se between 0.01 and 0.1 percent; D

and E = Te or Se of less than 0.001 percent.

1.0 percent; C = Te or

= Te or Se between 0.001 and 0.0l percent;




APPENDIX B. - PROPERTIES SAMPLED AND TELLURIUM AND SELENIUM

DETERMINATIONS BY THE BUREAU OF MINES (Con.)

Property Principal County Te,l Se,l Remarks
commodity percent |percent
Colorado (Con.)

Cash.ioseseninse sosigurie PAUAY Boulder.... B - Au 13.48, Ag 214.0

oz/ton.

ReXoe v, s seiewniee s e e NNe ettt AU AL AO0uiarv s6 50 B - Au 39.22, Ag 197.7

oz/ton.

Vulcan..cceeseses cosnnonlAuzAs;Gu; |Gunnison. .. D - S dump, Au 0.06, Ag

Pb 2.0 oz/ton.
DOs oo eececssesessss|Au,Ag,Cu, e {o TP RS C = Vulcan dump.
Pb
DOcesscecsssocsssnnnelAUAg,0u, dOoceceoss E - Pyrite nodule.
Pb
Cebolla Creek..:...sseses|Fe,Ti d0cus s swe E - Titaniferous Fe.
Hayden shaft...i.ii@dvees| PbyZn Iakeoessone E - Pb 2 percent, Mn
9 percent.

Leadville.. ... srecennvel M [« (o PO & E - Mn ore.

Red Mountain mill,......|Pb Ouray..seee D D Pb concentrate.
DOoevioccsiosniinsmehent [ (o PRp S Spapee E D Zn concentrate.
DOsss oosssesinndies) Bl A0 evi01000 C C Cu concentrate.

W oo sininsnvin vino os QO Tataiaiere E D Composite of ore.
DOcsocsssosdomaeiios doeessces E E Mill tailing.
Sunnyside, ... cssieietinvens Mn,SiO2 San Juan... E - Rhodonite deposit.

Pandora Mmill, .. .csesisalin San Miguel, E D Zn concentrate.
DOGs v v 6 v0niswremeioitisie G (e {o PR D D Cu concentrate.
DO w5 oah s P (i Lo {Rrie 18 E E Composite of ore.
DOs o aisinioinais atate scnisisie BED d0. s 540 D C Pb concentrate.

L N e R e dOsesss E E Mill tailing.

Tacky Strike.. .. inw0 sio} BDSZn Summit..... E -

MELEREY s cniicecviod voassw D40 A0y s s% 009 E =

KOKOMO 41564 5 5o s a0 e A AU oo oo E - Burcau of Mines

project.

CLIMAR v omo0's .50 60 s S5 0T 44 (s £ fror g2 E - Pyrite concentrate.

The Golden Cycle Corp...|Au Teller..... D - Au ore.

. Do..... cecessa]Au dOcgecacs -C - Au flotation
concentrate.
~Idaho

Bloomington Canyon...... V9% Bear Lake.. E D Vanadiferous shale.

Paris Canyon. .. sssesssse V'?OE Q0o sineio E C Metals Reserve

: stockpile.
Nevada
Consolidated Eureka.....|Cu,Pb,Zn, |Eureka..... C - Ore shipments to
Ag smelter.
Bristol Silver....ss.coclhB Lincoln.... C E Do.
SElver King.. ...t eveelBg,Pb 720, IWhite Pine, C D Ore sample.
Cu
DOsecoccvcococcsnnsslAg,Pb;Zn A0 oo (¢ C Do.
D s 55t ies 00 9% ooov o LD dOecsss A C Galena.
DOcecssescccssescnss|Ag,Pb,Zn do.... (¢ E Oxide ore.
Cu

1A = Te or Se above 1 percent; B = Te or Se between 0.1 and 1.0 percent; C = Te or
Se between 0.0l and 0.1 percent; D = Te or Se between 0.001 and 0.01 percent;
and E = Te or Se of less than 0.001 percent.
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APPENDIX B, - PROPERTIES SAMP
DETERMINATIONS BY THE

LED AND TELLURIUM AND SELENIUM
BUREAU OF MINES (Con.)

Property Principal County Te,l Se,l Remarks
commodity percent |percent
Nevada (Con.)
Silver King...... oo 0. Ag,Pb,Zn, |White Pine. G - Ore bin.
Cu
DOG s o ovdiaanii Ag,Pb,Zn, do, .eie B - Ore in Quinn stope.
Cu
BDO% s viv e ouitiog 5k «+«|Ag,Pb,Zn, (s (o PP (¢] - Ore in Quinn stope
Cu 20 feet higher than
above.
B0sovrosiaionboscs Ag,Pb,Zn dokney? D - Drill hole 1, 94 to
_ ; 96 feet,
DO vcivenceins i Ag,Pb,Zn do’ i, D - Drill hole. 1,. 160 to
: : 172 feet.
Do;...L............ Ag,Pb,Zn do, e s D - Drill hole 1, 194 to
. 196 feet.
DO *ecececcs..|Ag,Pb,Zn, dos .5 o - High~-grade Pb-Zn,
Cu Quinn stope,
- SRR L Ag,Pb,Zn, do. ... G - Five~foot cut, Quinn
Cu stope.
Hamilton Mining: Co.ii. s Ag-Pb e, s D - Ore shipments to
smelter,
New Mexico
Lone Pine............... Te Catron. ... A C Pyritized rock,
Do.................. Te doseas. . B - Do.
Do.................. Te 03 o o oot C - Do.
DO T cosesesnile do. i, B - Two-ton ore pile on
dump.
D5 00w e invmom o Te doso. s B - Adit station chip
sample,
DA ssrecesbeiniievsisibo (< (o S SO B - Do.
DBsen oy is o aisie sw |l (s Lo P et E - Quartz latite porphyry
145-foot level of
T -shaft.
DOsesssvrnineinioial e 80030 b C - Site of shaft, 100-
: foot level.
L secevence]Te Ao st E E Surface latite
porphyry.
Do.....!.........,.. Te Ao oy oas E E Do. _
Do.................. Te (R A B E Pyritized porphyry.
Do.................. Te (< [ R A C D Do.
Do se e e s sesie eeo|Te do, e A C Pyrite and native Te.
W s s d Te 0% siaivieinls B Cc Do.
o I g S oo |Te doissisi e, C - Dump sample,
Do.................. Te doueenzs . G - Mud in 1/2-inch fault
in shaft.
Do.................. Te do e o A - Native Te and pyrite,
Bi 0.05 Percent, Au
4.00 oz, Ag 0.6
oz/ton.

1A = Te or Se above 1 percent; B = Te or Se
Se between 0.01 and 0.1 percent; D

between 0.1 and 1.0

Percent; C = Te or

= Te or Se between 0.001 and 0.01 percent;

and E = Te or Se of less than 0.001 percent.
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APPENDIX B. - PROPERTIES SAMPLED AND TELLURIUM AND SELENIUM
DETERMINATIONS BY THE BUREAU OF MINES (Con.)

Property Principal County Te,l Se,l Remarks
commodity percent |percent
New Mexico (Con.) '
Texas Main....... eeeess.|Au,Ag,Pb |Dona Ana. E - Mine dump near crest.
DS e roae s sinie cees+es|Au,Ag,Pb d0sis . E - Third mine dump from
crest.
DOcveveernenceannss [Au,Ag,Pb d0s s 5. E - Fifth mine dump from
crest.
DOveccsceosesososes|Au,Ag,Pb A0 vee E - Five-foot cut in adit
of principal
workings.
Do.ecercecceveenses jAu,Ag,Pb (s { PSR D - One-foot cut on fis-
2 2 sure in adit.
Do.vecevcnencenena. |[Au,Ag,Pb dosl5., D - Lead ore on dump.
Do,eveveseencennns. |Au,Ag,Pb dosid 0y E - Dump sample (4,000
tons).
Docecveeseeneernna. |Au,Ag,Pb dos e se E - Galena and sphalerite
pieces.
Doeectievvnnenennns|Au,Ag,Pb (4 [0 OPCRES E - Hematite sample.
Doceceeesnnneeenns. |Au,Ag,Pb d0.s.se E - Cross fissure dump.
L (it 3 0 TR N e SO Au,Ag,Pb, does s A - Oxidized mineral in
Zn,Cu bismuth cut.
Doe.vnnnneennennnns. |Au,Ag,Pb, 0% s oo E - Large sample iron and
Zn,Cu copper oxidized
material.
DOdssvsecesnscosnsons AUSAS, P, 4 (o PRI E - Cut sample, lower end
zinc shaft.
DOveseeveraneenananss |Au,Ag,Pb, O T D - South dump near
Zn,Cu highway.
Do..eeervreecneneassa|Au,Ag,Phb, a0% %5 E - Roos shaft dump.
Zn,Cu
Do.ccecoeceeeecensnsss |Au,Ag,Pb, A0, s D - South end of bismuth
Zn,Cu pit. _
DOceveesecvennenncess |Au,Ag,Pb, 0% e D - Bismuth ore, repre-
Zn,Cu . S sentative grab
v : g “sample.
Blg Threr: . i divecicrnnel Au,Ag,Cu |Dona Ana. D - Pyrite and limonite
ore.
Fady HopKins, .veoinesas Au,Ag,Cu 0505 o E - Dump.
Hilltop.....coeevevoene. |Au,Ag,Pb do.... D - Claim 8, thin vein of
galena.
DOceecsveseocecnessss|Au,Ag,Pb dO, . .. D - Claim 5, thin vein of
: galena.
Docecereeenrneenenns. |Au,Ag,Pb HO.c oo B - Claim 3, up raise.
DOceveenereeneeneness |Au,Ag,Pb < {o RN c - Do.
DOcececececereseeeess |Au,Ag,Pb H0: «e.0 Cc - Claim 1, adit, thin
vein.
DO.veececeeneecensns. |Au,Ag,Pb : {o PRSI D - Claim 4, sulfides.
DOveoecveecececnsssas|Au,Ag,Pb 1 (o P A - Claim 8, galena.

1A

= Te or Se above 1 percent; B = Te or Se between 0.1 and 1.0 percent; C = Te or
Se between 0.01 and 0.1 percent; D = Te or Se between 0.001 and 0.0l percent;
and E = Te or Se of less than 0.001 percent,
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APPENDIX B. - PROPERTIES SAMPLED AND TELLURIUM AND SELENIUM

DETERMINATIONS BY THE BUREAU OF MINES (Con.)

Property Principal County Te,l Se,l Remarks
commodity percent|percent

= New Mexico (Con.)

Tactus Flats, south of |[Au Grant<vses E - Quartz.

Dry Creek.

Bround HOB. .o vansissae]Pb,Cu dD i o sie E - Ore sample.
lemney mine, Hachita Au,Ag Hidalgo.... E - Quartz vein filling.
‘Mts.

Creeper mine, Hachita Au,Ag & (o PRt D - Ore sample.

Mts.

D0 ess assnsweossalBUAL s {o PRSRRURIE 5 D - Do.
EDCTIATIE < o o ¢ 5550 0 bidia o sa I NN § 1% oY LA E - Mn stockpile.
"Phillips Petroleum Ann Usos McKinley... E C U, 0, 0.201 percent.

Lee shaft.

Calumet and Hecla......s Uéob < o PR E B Ore stockpile.
omestake Sec. 15 drill {U,0g (s {o [Pt E C Uranium ore sample.
hole.

RacBajadas..ceeesosvinse U,0, Sandoval... E - Dump sample.

Dial property:

BEDrill hole 64...5:.55%]Se AO:0 0 o's ¢ o5 E - Sandstone and silt-

stone with 0.4 oz Ag
and about 0.003
percent Se.
Drill hole 8l....i5:5l8e [« (e AP, E D Sandstone and silt-
stone with 0.4 oz Ag.
Drill -hole 82... 050 ilse {1 To [ E - Do.
Bliver Taill......sgenva i lAusAR Slerra...aes C - Small guartz fissure.
i North Dakota
Lignite beds............[U O, |Bowman. .... Ei.p - C A
_ South Dakota
fiHomestake....covucesoses]Au Lawrence... E E Minus 3/4-inch mill
: head.
DOV ovanoiis esssaaing s ling dOs s iivs E D Slag from cyanide
precipitate.
DO% cia o s svceiesrasiiamenhill (: (o DIPTSR E D Spiral concentrator
, sulfide concentrate.
DOG o's i v7s o oia'e s sisa b AR A0 siaiss B E Sand charge to spiral
concentrator.
B B0 s o v o enasiesinies e A O sieieisre E E Slime fraction.
DDs5.075 0 4 ¢ sisimie e sindii e LAY 05 iereie s E E Iron-stained schist
: ore.
DOSd v e s s osisiowiois sshr GILAY dOg ez sin'e E E Schist rock cut near
Yates shaft.
Utah
CEMO18: s, eecnneescinings I £ Beaver..... E D Ore sample.
DOeeisoesonvonnsasnsi IRE LD d0%sis5a 5 E - Bi 0.3 percent.

e L T PN L o d0ss s vvs E E Copper ore.

it PSRRI s A0vas o cde E E Do.

Copper King. . oo iaosenias 101 (o (= PRI E D Chalcopyrite in dump

ore.

X = om
A = Te or Se above 1 percent; B = Te or Se between 0.1 and 1.0 percent; C = Te or
Se between 0.01 and 0.1 percent; D = Te or Se between 0.001 and 0.0l percent;

and E = Te or Se of less than 0.001 percent.
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APPENDIX B. - PROPERTIES SAMPLED AND TELLURIUM AND SELENTIUM
DETERMINATIONS BY THE BUREAU OF MINES (Con.)

Park City Mines.

Property Principal County Te,l Se,l Remarks
commodity percent |percent
Utah (Con.
MOSCOWicosssss ensoneansn il Beaver..... E - Zinc ore.
Born SEiIvVer..eceesosessilAusAg, P i (o PR D - Ore sample.
Zn
Staats Fluorite......... Can (1 [o PR E E USO8 and CaF_ in ore.
DO.esessncsneenssss |CaF, A0t o o s E E Composite CaFg.
Utah Western Antimony...|Sb Garfield... E E Ore grab.
ARG NO. 8. civovennnatin U308 Grand..... E B U308 0.327 percent.
DOcovissvevosvsessiom Uaoe dOcecoscs E E Mainly pyrite.
CiNna.ccssnscerinssssvonn|HE LLOM, ¢6 oo o 0 E E Pit sample.
DOssssniiesssvensnekic il " AR E E Hg ore.

Iron Mountain.ececeecescss [Fe [ (o PRFGF SR E E Iron ore.

Chief Consolidated......|Pb,Zn Juabici e s E - Fe 42.8 percent.

Deer Traill..iiscesvesrsesstdisEDbZn 't [Plute. coooe D G Tailings. :

DO.snsscessesosvisiielDLIZN dOsesvees 14 B C Dump sample.
Iucky BOY.csccocossoscos |Au A0S entt. D A Sample of tiemannite
(HgSe).

Goldstrike..cosiiisscnng il dOsecsees D D Grab of ore.

Cascade s cosdabiovsvs st dO T ile s e D D Do.

Shamrock, .ssceessssceoss AR . (< P e D D Do.

Bully BOY.ceecoesoooecsses |Au < o Py et R E D Do.

DO sosivsooeonsssvisnd AL dOccecoos D E Mill tailing.

Tris .o veivonverives o sdiloon dO? Siesee s D D Grab of dump.

Great Western....eecssee0 [Au s (- UKD D D Grab of ore.

Packardi ..o iese: cvonstita LAN < (o PR E E Dump.

TUEC . cnooinanonseosssssssuriatl [ X s PR~ E E Composite of 4 cuts.

Blue Bivd:.io.insivervvsiiit QOsis 695:5% E E Dump grab.

Rimberly..ocecesosesssnafhnl dOceccescs E E Do.

D0 sie sinisitie o006 ei0 e cis JAME [ (o PR E E Ore-bin grab.
DOi osanssosessseeemwtil dOssccons E E Tailing pond.

Annie TBUTIC. o eioessavi Bl A% selaieinis E E Do.

DO sissnvssisessessvioe it 0o éa s s E.- E Ore-bin grab.

Winkleman: .ceeeesessssss jAlunite dOs vonine E - Pit grab.

White HOXs€.:..eosesessss-jAlunite 0. o evsds E - Do.

South Hecla..:.cceessssan|EDyZn,Au ([Salt Lake.. D - Ore sample.

DOG s isnnideonsoasvsni DY (s (o POBEIPETe C - Bi winze ore.

Utah Copper mine........|Cu A0%ias e 0ee D - Cu ore concentrate.
DO v siseels vevnybiobimunslBl dOessccss E - Reverberatory slag.
DOSats waie sinie viovme saiis BT [ b0 PAPRRT PP D - Cu matte.

DOus s oo ssoinisoenssiosnerfint dOececccosse C - Converter Cottrell
dust.
DO ssssamensvesesassiiat do,sesces D - Anode Cu.
U.S. and lark mine......|Cu,Pb,Zn, A0 ico v D D Pb concentrate.
Ag
DO: i e ssissinsnphD dais s5ieee C E Pb bullion.
Keetley unit, United Pb,Zn Summit. c... E E Ore sample.

TA = Te or Se above 1 percent; B = Te or Se between 0.1 and 1.0 percent; C = Te or
Se between 0.01 and 0.1 percent; D = Te or Se between 0.001 and 0.0l percent;
and E = Te or Se of less than 0.001 percent.
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APPENDIX B. - PROPERTIES SAMPLED AND TELLURIUM AND SELENIUM
DETERMINATIONS BY THE BUREAU OF MINES (Con.)

Property Principal County Te,l Se,l Remarks
commodity ercent |percent
SRS Utah (Con.)
Mayflower New Park......|Pb,Zn Summit...,. E E Ore sample.
speramento pit...caveee. A Tooele..... E E Black shale.
Consolidated Mercur.....|Au do. e sm E E Au ore tailings.
DOseeevesneosnins el AU d0.ieiets E E Do.
Manning Canyon..........|Au do...... E = Do.
Mercuy ‘DOMeC. s coeessnssss AU d05 .. hne E - Au ore.
Pphir Bill......ceiee<ed|Pb,Z00 d0.esiis D D Shale between Blue
and Green veins. 1
DO eoiiossoenesimananse P20 doe s craials D D W stope.
DOceocissseccssananesl|BEb,Zn < Lo PRS- C D Grab from Pb-Zn stope,
1600 level. |
DOcecocsacocssosssas|Pb,Zn (s Lo SR R0 = D D Cu ore, Green vein, |
: : 1400 1level. |
+Gold Hill mine.... o0, ilAs dos e E - Arsenopyrite ore. |
NS emine. i ot bl " 7. PP E - Do. |
- International Smelting |Pb A0 ¢ sisisis E D Pb blast-furnace
and Refining Co., slag. |
Tooele plant. |
DOGveousw e bbb Lo At B B Cottrell dust. |
DOvscioicssvesis}PD dosvieies B B Blast furnace bag-
house fumes. ;
DO%s's o oo coiniasliCd do. e C B Cd plant calcine. |
DO::oiscanses EION [ 5 C Dross reverberatory |
matte.,
DO, o v sivivie e s G dosicieesis C C Dross reverberatory
speiss.
DO.siocowr oicias s PD (¢ {o PO c E Pb bullion,
Columbia-Geneva Steel Fe Utahen . it E E Coal to furnace.
Plant.
DO.cass'osiennioailFe dois e E - Blast-furnace flue
dust.
DOvsesanesonasilFe A0 e ieieisieis E - |Pig iron.
DO i vis'sioie e diaiainl RO k dOeisievnie E - Open-hearth flue dust.
Silver Reef...,ccvessves Au,U.0, |Washington.| - B -  |Au ore sample.
Wyoming
Iron Mouhtains. .o, o e Fe,Ti Albany..... E - Titaniferous magnetite.
Lysite Poison Butte.....|Se Fremont.... A C Sample contains 0.049
v o percent Se.
By ME.:, J S e U,0, A0« sisle% E B U0, 0.023 percent,
Se 0.825 percent.
DO v onssaeereein it TR0 dOesnese E C Unoxidized ore, U_O
38 38
0.45 percent.
Frazier-lamac........... U,0, d05 55 avs E C Ore with pyrite.
Vitro Sateco mine....... U, 0, d0c e E c Do.
Atlantic City iron mine. |Fe0 dois jaiize’s E - Taconite ore.

1A = Te or Se above 1 percent; B
Se between 0.01 and 0.1 percent; D =
and E = Te or Se of less than 0.001 percent.

= Te or Se betwe
Te or Se betwee

en 0.1 and 1.0 percent; C = Te or
n 0.001 and 0.01 percent;
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APPENDIX B. - PROPERTIES SAMPLED AND TELLURIUM AND SELENIUM
DETERMINATIONS BY THE BUREAU OF MINES (Con.)

Property Principal| County Te,l Se,l Remarks
commodity percent |percent
Wyoming (Con.)
BrOten -BWEEur, ..o oes +7FS Hot Springs E B Sulfur ore.
Copper King..... cio's s ss e BRI AG Laramie.... E - Drill-hole sample.
Dry CanyOnhe..eseos covess V'205 Lincoln.... E C Vanadiferous shale.
Dovevnrnnnninennnnns V;O% A0 s E C Do.
BB IS, st s vsanssveie s RREE Platte.scoe E - Hematite ore.
Sunltight Basin,....... 5 S Park. .. oo E - S ore.
Feamont 1ake.....cicocus MaS, Sublette... E - Cut sample.
‘Wyoniingite. rock...ves v KEO Sweetwater. E - Leucite mineral high
in potash.

1A = Te or Se above 1 percent; B =

Te or Se between 0.1 and 1.0 percent; C = Te or

Se between 0.01 and 0.1 percent; D = Te or Se between 0.001 and 0.01 percent;
. and E = Te or Se .of less than 0.001 percent.
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APPENDIX C. - SOME SPECTROGRAPHIC ANALYSES FOR TELLURIUM FROM AN
INVESTIGATION BY A PRIVATE COMPANY
(Mine Locations are Listed According to State and County)
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T-léEtle Nell, . oosanasoves
= 0.1 to 1.0 percent; M
ND = none detected.

Number | Percentage

Property Type Principal of Te, spec-
samp le elements samples| trographic

analysis!

. California

“Calaveras County:

Wiiecarson Hill.......c0e0..|Tailings.ccecocecccaces Au 8 ND
‘MeloneS...ceoecaseasesss|Dump and outcropescec... Au 4 ND
Ford No. lisceeeeeeecess|Dumps and float..desecleis Au 4 ND
Ford NO. 2.ceececccceoee|DUMPacccccccocacccccnns Au 4 ND

© Melones-Morgan..........|Float...ccavececcecenns Au 9 ND
Calaveras vein.......... L [ R R R Au 1 ND

. StanislauS...eceeeecceces|OULETOPac i ctecccanaannn Au 1 ND

 KeyStone..,seceeesessss.|OrC bin and dump....... . Au 3 ND
THL 0N & o o o s0ieois s sdeviensDump. and £10ats.cé0c s Au 2 ND

e Empire...cccececcssesces|OULCTOP.cccccccaccacsne Au 1 ND

Eldorado County:

B Darling.ccececcoscecscos|DUMPiccccaccccccocancns - 7 ND

Fresno County:

2 Sheridamn..cecccseevcssse |OULCTOPecccecacccccccss - ) § ND
Dinky CreeK......eesee.o|0re sacks.ceeeovcecnnne w03 1 L
Garnet Dike.....oeeeeo..|Dump, tailing, and - 8 ND

underground samples.

‘Inyo County:

Susquehanna....ceceeeees |[OULCIOPeccecenccaccnne - 1 L
DOs s 0 s s 65 60 oinioiaiaie A0 o o 6.0 %000 0% & @ w92 v 8en * 5 ND
Bendiro Iron..cceecceccse dO ov als s smieis 0w e e SpElnie = 1 ND
Sampson-Ella....ccccoeee Underground and dump... - 4 ND
DOiv oo /0i00 0 01018 Hls B e iw e A0 e.v s 0 s 00 s saninos - 1 L
'Cerr0 GOrdO..eeecessessss|Undergroundececccececces Pb 1 ND
DOs o'o o0 00 wivacsnmes | CONCENtrate: ssvsosscsss Pb 1 L
DO oo b missiea oty e LDUMPBos e sos socsisseesess Pb 16 ND
Coso Hot SpringsSeeeeec..|[OUtCropecccccccececsce. - 2 ND
Devil's Kitchen......... B0 cooceesesssseviovnn - 5 ND
Golden TreasSuUrC..cececeee|DUMPe.cecccccscssacocas - 1 ND
- Big HOTNeeeeeeweoeasssso|Underground...ccececc.e - 1 ND

Imperial County:

“Coyote MountainsS...ese..|OUtCrOPe.ccccccccacaces - 4 ND

Los Angeles County:

" PlatinuUmM..ceceecoscaceces |PUlPecaceceroceccacacsns - 1 ND

‘Mono County:

COMANCHE. e o ocheececcccsee |[DUMPSecccccerescccccaceas - 2 ND

Nevada County:

Providence..ceececescess| dO0ceccccecceccanaccnn - 2 ND

Plumas County:

Thunderbird.....es«ee...|Outcrop and stockpile.. - 15 ND
Butte Bar..cccceecceceee |OULCTOPcccacccccscaccas - 4 ND
DO . o eensesensienisiStorkplile.cccecccscesa - 1 L
OULCTOPecosicosccasccee 3 ND

= 0.01 to 0.1 percent; L = 0. 001 to 0.01 percent; and
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APPENDIX C. - SOME SPECTROGRAPHIC ANALYSES FOR TELLURIUM FROM AN
INVESTIGATION BY A PRIVATE COMPANY (Con.)
(Mine Locations are Listed According to State and County)

Number |Percentage
Property Type Principal of Te, spec-
sample elements samp les | trographic
analysisl
California (Con.) :
Riverside County:
CRLZONR. ¢ 0s 500 osesnssess]DRECEOPand dump..eees. - 8 ND
Lost HOYS€e.osceesesssss|Dump, tailing, and - 6 ND
: outcrop.
San Bernardino County:
Stateline..ccocoocscssss|OULCTOPecccccevesscroce - = 2 ND
Calico MountainS........ T SRR S R Au 3 ND
AtKinSONececcesescessesses|Sorted oOrecacecooccecee - 2 L
DOeeeosocsacossssass| DUMPicecscoscossccoccocs - -2 ND
New Trail..eececceocesose| G0ccccccccnccsccccenee - 3 ND
Blue Bell...ocsosvanvios JURE DEDsofoceseosncessss - 2 i 7
Shasta County:
Deep Pit.cseeesosccccces OULCYOPecjscsssvasssssce - 2 ND
WalliB.icsecsovvoovsansmosn D i idlee o 08 slare ersieiste - 4 ND
vankee JOhDusiooeossobael 200cosoofssssosconsnses - 1 ND
DO e v o's s sne v i BONCENLEALE a0 ave ot oo es = 2 L
DOeosns s oo oo QO Jiteiaivionosasiess - 2 M
DOsisssees . e S BB ofs s isnssonasnas - 2 ND
Eureka....... veeesssssss|OULCTOP oo - - 2 ND
Sierra County:
Plumbago..eeeessosccconse Concentratesceecesseecess - 2 ND
Siskiyou County:
Yellow Ros€..c.cse ceobeseDUMDe sosesscencacossioes - 2 ND
Sonoma County:
GeyerSe.oecosessevsscccs OULCTOPssovecoscasocscs = 2 ND
Mercury mine...cccceeeee 05 s doeivisission s sssoe Hg 1 ND
Trinity County:
. Golden Jubilee....cecce. AD<  sdessonsnsisonssoy - 2 . L
DOrlesKa...:s..0«s00000¢|Concentrate, dumps . - 15 ND
and cuts. ‘
Tulare County:
Beasley claimsS..ccocccee Dump and OUtCrOpP...ce.. - 9 ND
Tuolumne County:
Jumper Mmine....eececoees|OULCTOPeccccscene o sretoney - 4 ND
Ashley...cceeecsccccsccs Gold, outCropecesecesss - 4 ND
ALLRS . c00teosssoosistimnlBps Suq underground. . - 8 ND
Chilana..eesesseesssesss|Outcrops and dump...... - 7 ND
Jackass Hill...oeooeocoes Underground and outcrop - 2 ND .
Eagle Shawmut...ceceocee Dump, underground, and Cu,Zn 11 ND
tailing.
Norwegian...... veveeesess|Dumps and outcrop...... - 7 ND
Hiway CUtecccoscvssocoee|OULCTOPosoccccccccsone . - 1 ND
Ryan Min€....eceeeeecces Underground....ceceee. 1 ND

15 = 0.1 to 1.0 percent; M = 0.01 to 0.1 percent;
ND = none detected.

L = 0.001 to 0.0l percent; and
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INVESTIGATION BY A PRIVATE COMPANY (Con.)
(Mine ILocations are Listed According to State and County)
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Property

Type

sample

Principal
elements

Number
of Te,

Percentage

spec-

samples|trographic

analysisl

California (Con.)

Yuba County:

Liberty-Red Cross.c..c...
Red Ravenii,.cism ity

(935 T o 1 e NS R MR 1 ]
Float and dump.........

N

ND
ND

Colorado

Boulder County:
JOM Jay. e se ivnsnitsre
SMUGELET . . o asaais il ias
Ozark-Mahoney..cceeeeee.
Mountain Lion: iositise
Mountain Lion No. 2.....
Kek1onga. . cuiitansoncnv
Alamakee, .. iieetlhniie s
MINONAT s civvie s uss SR E
Siidal i e vihes noitias ot
DO% ceeisveness it RE b
Nederland. .. o 0t sanss
Clydes. . oniviins i e
Wolf Tongue. ... sshcimss
Mountain Top.s.ssicsmne
DOG s oo eneis ot
White Raven..icoe.osonss
DO cicseanisss bt rs
DO oo d st awiniieie
REXL 50 veiveniivees s ign
DOC s nisoviion s it insss
Golden Age...cuvisoss i
NEVOs i coe dactinn oy

Chaffee County:
Sedalia. ... 5. s s e T
Stonewall. ... . i e
Mary Murphy.... s e
DO: vessasenaiancr
BANKer . oo i e
R SR S e

Clear Creek County:

Bald Fagle... . i.iia it
Front Rangh...:cibsvuds
Terrible Dunderberg.....
CMitral.. .. i.s.iiren s
BT, ..o siivint ot b
PO, iy enseineiitiiii:

13 e DS S T 4

O e o iiaiaies
ORI -, oty

'S = 0.1 to 1.0 percent; M
ND = none detected.

DYC s o'neavsansass it
Underground sample.....
5 e P P
Underground.: ...ess5 50
B0, 5o is v eses e

LB a oo o vinioiaisnininiadiarsls
QD557 oo e vievdn aate S 5T
ol R R S
IOV o nlcin s s satinteh

L A R e
Mine ‘talling.......500%
DIINY 55505 070 0 o 0 s .0 o5 6 0T Ve
MRl Pailinigs .. .o ifna.

LR I A A A A N S

Underground. coeeesiveees
Orel: (6. tons)se.s ceinvss
Oref (3 tons). . eesssiine
OBER(7-CONS )y s sviniin i,

i (o P R S

O e aioleis 65 o 05 v oo s it
QOS5 5l 070 5.0k sis e R

JOd s s i eeis oo winliatete ivis

MIA T - talling. ..voiessee
Undereround.coceeesscse

GO 52 siae oaout ettt

e 2 S TP |
HEFMING . . ocueeesesonass
e SRR R
Ok coevoenioscacasselts
BIIIDL 2 000 0nonov oot ses
DEE L6 a0 00 eiiisies sisiom g
BRIINDY © Jis's's oo n oimiaioeiuic s &
BB .5 % 4 o 505506 Sieie S

U SRR (PR

CaFa,Au
Au
CaF_
" Au
Au
Au
Au
Au
Au
Au
WOa
WOa
WO3
Au
Au
Au
Au
Au
Au
Au
Au
Au

. Cu,Pb,Ag
Cu,Pb,Zn
Pb,Zn
Pb,Zn
Pb,Zn
Pb,Ag

Ag,Au
Ag,Au
Ag,Au
Ag,Au
Ag,Au
Ag ,Au
Ag,Au
Ag,Au
Ag,Au

Ll e e PO e Sl o B o B S S N

P b e N

Ll el il el R Y]

= 0.01 to 0.1 percent; L = 0.001 to 0.01 percent; and
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APPENDIX C. - SOME SPECTROGRAPHIC ANALYSES. FOR TELLURIUM FROM AN
INVESTIGATION BY A PRIVATE COMPANY (Con.)
(Mine Locations are Listed According to State and County)

Number Percentage

Property Type Principal of Te, spec-
sample elements samples|trographic

analysis

Colorado (Con.)

Clear Creek County (Con.):
Franklin-Silver Age.....
DO svassccnasiis
DO s sve s e s
Custer County:
BABBICK Sos (oo vrarveneni
Bl iBomINgo, .. 500 coes s
SEIver GLIEL. .. voviinenis
Eagle County:
New - Jersey Zinc.ccue, .o’
El Pase County:
The Golden Cycle Corp.
(at Colorado Springs).
Gilpin County:
Miscellaneous... .o o
Miscellaneous..,eeeea...
Gunnison County:
Tdtble Darling.. ... ovees
SYAVADLIEG. oo ot
VAR ERE S e e S ol
DO s s s v b vinsins wins o
1 N R SR el T
B O e ao e din weis it
Akron-White Pine........
Grested Butte, ...
Hinsdale County :
WEELAY oo'vi oo iisimens
Golden Fleece...........
DO o5 00i0 v's vseecovees
Lake County:
OO te-o-ots olbhn s st o b et s e
INBYO, siriar e slensnioss ois
SRuEaY s Loa bl S e s
Bartlett. o s v
Kostelic, shipper.......
Kastrina, shipper.......
Webster, shipper........
La Platta County:
MES LIy . Gl s Sl ots ats o0
L e R e
MBS DR =006 o v ivio oos & oo aviee
Bessie G...... ek e s uionise
GO NG oy s s o
opner Hitl o, oo, i, e
Godotialk HEk1. .. oeisavsin

18 = 0.1 to 1.0 pPercent; M
ND = none detected,

R R
;S e W L

£ s TR SR

Tailing...;..........,.
B e s o crscoes

do--..-..-oo---.--ao.o
Pb concentrate,........

Ml vtatling ). . ..c..0.

Mine-gamples.|..........
Ore shipments..........

(@ < TR s i R S
ST e I S
O e o b e e vonsits
Lo TS D)
B e oty e 5o § 5000000 ss
. . fidciassiome s
O T eo daninssssoe

o le ot AR R B

do...-o-o-o ------ es e
g e SR,

L T e e

MITL tadline: L. .......
OFE. con et it veivenes
s (o R e
{epme T P .

O e e i s s eleosiossss
E e R S
Ao S o o ook v o 0vs o
O e i ioesoclossansss
(e (o P22 S0 o ISP

(i (30 et SRR

@000 scso00cs0rrvevesvoe

= 0.01 to 0.1 percent;

Ag,Au
Ag,Au
Ag,Au

Au
Au,Ag,Pb
"Au,Ag

Pb

Au

Au
Au

Au
Au,Ag,Cu,Pb
Au,Ag,Cu,Pb
Au,Ag,Cu,Pb

Au

Pb,Ag
Pb,Ag

Au,Pb
Au,Pb
Au,Pb

Pb,Ag
Pb,Ag
Pb,Ag

Au,Ag,Cu,Pb
Au,Ag,Cu,Pb
Au,Ag,Cu,Pb
Au,Ag,Cu,Pb
Au,Ag,Cu,Pb
Au,Ag,Cu,Pb
Au,Ag,Cu,Pb

NNN

v--N_Nr—lp—-\l-I.\b—‘ SN -

N

Ll e e T

o WS =N -

ND
L
M

‘ND

ND
ND

L

ND

ND
ND
ND
ND
ND
ND
ND

L

ND
ND
ND
ND
ND
ND

L = 0.001 to 0.01 percent; and

e s T———
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APPENDIX C. - SOME SPECTROGRAPHIC ANALYSES FOR TELLURIUM FROM AN
INVESTIGATION BY A PRIVATE COMPANY (Con.)
(Mine Locations are Listed According to State and County)

Number |[Percentage
Property Type Principal of Te, spec-
sample elements samp les|trographic
analysisl
Colorado (Con.)
Mineral County:
EMPTesSSeseececscaseeaess|Or@iucecieccececonannns Au,Ag,Pb,Zn 6 ND
DO o owvieoisie an e gl oD sal e sis s o s o s asiveis s s oAU AL, PD 71 1 L
DO s v onieicoran i M S 1 T s o s 4.0 0i00ie70i6 /6 o le STRIAIRUGAL S ED , 70 1 ND
Amethyst..eeececcoecoeee | DUMPecccccccecccocccans Au,Ag,Pb,Zn 1 ND
Sublet Mining COeececeee|Or€eecccccccccoscaccess| Au,Ag,Pb,Zn 2 ND
MBRECO0s S s s ennist ey e MINE (AU e o ¢ o'e 0060 o maul] AL AZ Pb ,Zn 1 L
Montezuma County: e ]
DOyle.coeocecesccesceeee [O0rCiccccccecccenaancnns Pb,Zn,Au,Ag 1 ND.
Minerals Consolidated...| dOceeeeeccacececcssccas| Pb,Zn,Au,Ag 1 ND
[0 PR R o S T IR, <= L [ oA B B 1 L
Ouray County:
Midnight..cececcacovocos] dOcaoceccoescccoccsncs Pb,Zn,Au,Ag 1 ND
CoNBBEEe. » + s eno s e A0t s s ssia s o 6000 0 si0s snBPEED,ZN , AU, AR 2 ND
Camp Bird....eceeeceee...|Concentrateceeecececess Pb,Zn,Au,Ag 3 L
DO ses o o676 siaibino otk @0s.0 oo s v 0s oo sosohaMaiED 40 A0 AR 1 ND
Houghevveeeeoeooesaaceee[Or@eccscneeccecccccanns Pb,Zn,Au,Ag 1 L
Park County:
Hall Valley prospeCtecec|eccccecccoccosoccccaccns Pb,Zn,Au,Ag 1 ND
Buckskin Jo€..ce voos e OTE: slssanssvassasssnvon) EDyZN,AUAL 1 ND
Hock HocKing...cesoeeeeee| d0ceccccveccccccancnns Pb,Zn,Au,Ag 1 ND
HilltOPucossoavsinnebeos]sdossfsosssescoocsssocscs Pb,Zn,Au,Ag L ND
We G Mines, INCissustselvscsoloccsscssssssvusese] FbZn AuU,Ag 1 ND
Saguache County:
ROW1EY:eeseevoosscessces [OrCicacecnccecaceconess Au,Ag 3 ND
St. Lotlg..c5eetctssnvitgl Q0s ols sonisssenssee oo Au,Ag 2 ND
Empress Josephin€.......| doseeccenccecccocacess Au,Ag 1 ND
DO'uisiels o oiseniiiee SR PREOO 50l 4 0i0/0:0:0.:6/6 6 & sa95nTs 050 Au,Ag 1 L
BONANZA s 5i'e s eo'esesensasliitOs clss sooivviesesssnsans Au,Ag 1 ND
National MineS...e¢see...]|Concentratecceccecocsccs Pb,Zn X L
Johnson Mining COeeeeses| (10 tONS)eeeevoccocccns Pb,Zn 1 ND
San Juan County:
Tiead Carbonate. ... ssssse|OTCs%lssoseseesessennnsslED40,Cu0Au,AR 1 L
BUCY e cosinssowsabsstni] B0yl o o0 oo siods st vansnf BBty U AUAR 1 ND
ID8t HOp@ecoosavsesvonsa] GOcclocasvcsosscosssssee Pb,Zn,Cu,Au,Ag 4 ND
TEEEYE DOLa s oieisianilid0esls s oo onineevssesses| PD3Zn;CuyAU AL 1 ND
Tettie: - ciivereiit st e a0 . v oidmtosesssss| PDZRCRTAUL AR L ND
Shenandoah DiveS........|Zn concentraté.........|Pb,Zn,Cu,Au,Ag 1 M
DOvisceossseceessssss|Pb concentrate..cceessofPb,Zn,Cu,Au,Ag 1 M
Gold Priniceicais s it saanblE Ol o e o0 w00 0isieo0ee s EDD ;CUAUAZ 1 ND
Engineer Mountain.......| d0.ccecescececceceses.|Fb,Zn,Cu,Au,Ag 1 ND
Idarado Mining CO.......|Pb concentrate......... Pb 1 M
DO, s viv 000 ecsinin sisstbefGad=concentrate. coeiee oo cd 1 M
DO s 5556 0000 snvegenmiCu CORCEeNntrate, ¢ sves oei Cu 5 L

—

18 = 0.1 to 1.0 percent; M
ND = none detected.

= 0.0l to 0.1 percent; L = 0.001 to 0.0l percent; and




INVESTIGATION BY A PRIVATE COMPANY (Con.)
(Mine locations are Listed According to State and County)

APPENDIX C. - SOME SPECTROGRAPHIC ANALYSES FOR TELLURIUM FROM AN

Percentage

15 = 0,1 to 1.0 percent; M
ND = none detected.
2Several samples.

Number
Property Type Principal of Te, spec-
sample elements samples [trographic
: analysisl
Colorado (Con.)
Summit County:
WeLtiRPtON s susiovasonme PBECS s s olo ss 06600085 es olare Pb,Au,Ag 3 ND
GOty BoY..oibeeie o titlle OO0 s ol s s.ossomessssees Pb,Au,Ag 1 ND
Iaicky Strike. .. eoaesainlr OB elsossssovissvsssis = PbiZn 1 ND
Monte Cristo..ceictntosel OQ0ueunlossvvioesosiosasss Pb,Zn 3 ND
Chautatqua, . c.» ssess ceast S00s e o vle o o.0s/s's 0006 ae s v Pb,Zn 1 ND
Teller County:
Carlton milli il sdqiat R BIENg, . oo ofoosuwesss oo Au 1 ND
Mabel M.ococssscocrvinr el DIOMD s sb o sovioonssssssos Au 1 ND
Gxass Creekis..dvrrenns sl il ULEIIES o o 000000 s oo sidds Au 1 ND
School Section mine..... RIS Sk 5 o' niniss o oo Somb Au 1 - ND
FIMD LT E5 5 60 s v vin s v s be bl el VEINDts o6 5.5 .00 0/6 & o766 o 51650 Au 3 ND
VIDAICATOr: « ¢s o« a's s v ae il e s os b 010 5 00 w9 0500 6 & ooin Au 1 ND
VECLOL v o sos e vassws sepanfdll)l talling. . vieeovoen Au 1 ND
Callee. esorssisvonssveniiallingtand dump.... e Au 2 ND
Orphan Mav....sssesceawetOre binland dump....... Au 2 ND
Nevada
Esmeralda County:
Coldfield. . ciii.sivisim s BEUMDE vis b oo s 00 s 560 56 0ible Au =) ND
Goldfield Consolidated..|Dump, 1 million tons... (2) L
ILander County:
Battle Mountain. i caa s tERAC OLCocoscsssonssivie Cu ) ND
Lincoln County:
Delamarcc. s senssevesevsiire.binjand tailing Au 2- L
dump.
Bristol Silver.e..:sessivs loEULE OLC. coorovovseviss Pb,Zn,Ag () L
Utah
. Beaver County:
Creoleccecscceasssecssesss jinderground sample..... | . Pb;Zn,Bi 3 ND
Sulphurdale.....cssossesjSulfur ore..ccco.e sa i S 2 ND
Sheep Rock mine. s oeiDUMDccodosssocssvssveis Au,Ag 1 ND
ROD: ROV o vions siv e sininsmen PO sissiadse oo o oo oo ssimess Au,Ag 1 ND
Carbonates. : seiaeisstnseiasliesalsote s sheta oo I et Pb,Zn 1 ND
Colden Reef...:ee v dochsibedaseonsolosassssiocas $oe Pb,Zn 1 M
Kaxla mine...oesevevibe s lROOK S i o svovossovnaince Pb,Zn | L
Harrington Hickory..: i elisecescoels e A s Pb,Zn 1 ND
INSPITALION. o0 veveossmasPosciansvslesossisssesestss Pb,Zn 1 ND
Duchesne County:
Myton Blackbird mine....|Outcrope.ccececcecsccoccce Mn 1 ND
MULYaYseoscsososscoscsne dOsssfecosorcscccccsne Mn 1 ND
Emery County:
Pike-Globe mine..ceccc..|O0re,..... A L L R Cu  § ND

= 0.0l to 0.1 percent; L = 0.001 to 0.01 percent; and

S——
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APPENDIX C. - SOME SPECTROGRAPHIC ANALYSES FOR TELLURIUM FROM AN
INVESTIGATION BY A PRIVATE COMPANY (Con.)
(Mine locations are Listed According to State and County)

Number |[Percentage
Property Type Principal of Te, spec-
sample elements samples |trographic
analysisl
; Utah (Con.)
‘grand County:

‘lewis & Walling property|.cceececsceccecceccccnss U308 1 ND
Climax Uranium property |cecececcececceccccavoccns U308 1 ND
on County:

Stateline district: :
Ophir mine...ceeeceees |DUMPaccccaccccccncecens Au 1 M
JONNNY.eveeesoessaoacoe| Osuveccacnaccannenns Au 1 ND

Gold Spring district:

Tallsman., ..cocssesevaion] QOoecotessseocosssssions Au 1 ND
Snowflake..cccooosccose] dOcccoscccccscossccace Au 1 ND
JUMDO . s v sescsccssssnse] OOcsessecesscsccsosaccce Au 1 L

- Escalante district:

Holt Min€ceeccccccoces]| dOcceooccoscocoocccane Au 2 ND
.Juab County: ,

Bullion BeCKeseooososoeoe|OrCecceeccccescecacacne Pb,Zn,Ag 1 ND
CGrand Central..cccecoecee| dOcccecccccccsccancocns Pb,ZnAg 1 ND
MammOth..ceeeeeeeeccesss|Ore and dumpessccecec... Au 2 ND
Colorado Consolidated...|Crude Or€.esccececceccecs Pb,Zn,Ag 1 L
SHANBOR o6 oiv 500 60 » disios sse B0 v 06000665 5s e Pb,Zn,Ag 1 ND
Knight smelter..eceeeees|[DUmMPececcccecccccnacces - 1 L

‘Piute County:

Yellow Jacket..eeeceos..|Alunitesccececccccccess Al,K 1 ND
Copper Belt...cceveesees.|Crude OT€eceecccanncene Au,Ag,Pb,Zn,Cu 1 S
ShamrocK. cccceeissssoses |DUMPecsscsccecsosassess |AUAZ,PD,Zn,Cu 1 L
CABCAAR, . v'evssvsvnses b DUND OTCescesoossncscos Au,Ag,Pb,Zn,Cu 1 ND
Bully Boy.......Q....... OV & o6 vosimmivieiere o nin Au,Pb 1 ND
WEDEEET oo s 00 000s s et A0 desvssinninnineese Au,Pb 1 ND
IY 1 8 die 006000 0isssicaenmn D070 §io v 5 waisioieis 000 ¢ 570 Au,Pb 1 - L
Lucky BOYeeececcsoocccae Do s8cov s soe s siosene Au,Pb 1 M

e DALLON. s svesssssccsssssslOre specimenceececeecccss Au,Pb 1 S
£ Deer HOYMNeeocooooossesss|Oxide Ore€cececsccocccacs . Au,Pb 1 ND
Deer Trail.c.coooscseiseloulfideorecsccccessoces b,Zn,Au 1 ND
5o PR G GRS S A0%.ed e sswoesaiions Pb,Zn,Au 1 L
Salt Lake County:

Scott mine, Big Q. sedssscscssvassionn Pb,Zn 1 ND
Cottonwood. ‘

CATAifF . cocsvevesvosodddlsMOsasadossossesssovooce Pb,Zn 1 ND
Highland BOY..«eseceseses|Ore shipment...ccceece.. Pb,Zn 1 ND
U.S. and Lark min€eeeaes |Or€ececcceccccccccccans Pb,Zn 1 ND

DO ossosvsssessssss ] BYLELC S 0ooscssssesacsns Pb,Zn 1 ND
DO. s seossossesoesibelERIBONCENLLatesssocvses - 1 L
DO oo snsisissnsesesnstintconcentratescesesees - 1 L
Utah Copper mine........|Cu ore sample.......... Cu 1 ND
DOc v ov 0 sivisvnessssgs Bujoxide precipitate,.. Cu 2 ND

18 = 0.1 to 1.0 percent; M = 0.01 to 0.1 percent; L = 0.001 to 0.01 percent; and
ND = none detected.
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APPENDIX C. - SOME SPECTROGRAPHIC ANALYSES FOR TELLURIUM FROM AN

INVESTIGATION BY A PRIVATE COMPANY (Con.)
(Mine Locations are Listed According to State and County)

Number |Percentage
Property Type Principal of Te, spec-
sample elements samples|trographic
analysisl
Utah (Con.)
Salt lLake County (Con.):
Utah Coppér Mine........|.Tailing..ccecceccccccece Cu 1 ND
PO vniiave s osessessel BUrBuiELde concentrate. Cu ND
San Juan County: -
Happy Jack.....eees.....| COpper concentrate..... Uao8 1 ND
Summit County:
Daly WesSt.eceoecssesesss] Sulfide ore.ceccvecese. Pb,Zn,Ag 2 ND
Gl IO B vos s voscosossocsBALIAND s vetssssossoon Pb,Zn,Ag X ND
AERINSON: . s ssoseossvmaita BOS o visvesresesssasie Pb,Zn,Ag 1 ND
Daly NOe 2evecececoocoee OT@euceccccrccccecocnee Pb,Zn,Ag y ¢ ND
Ot ar IO s e acsssnrsves st iBOR Lo coopesnsssssse Pb,Zn,Ag 2 ND
Pacific Bridge mill.....| Tailing..cccececcocees- Pb,Zn,Ag 14 ND
Tooele County:
Gold Hill district, OULCIOPecccosocsvocccce - : i ND
Western Utah Copper
mine.
DOivesocoessosesss s BHIORIACLccotssoosesons - i | ND
DOsessevcsssesesssal BESORRGE . coiotoenoessene - 1 ND
DO, vsensssssssarsalinOeraround.l.coesocoee - 1 ND
DO oisidiaioieiein s wmn oo AsS2 e s cbhososnvisis - 1 ND
Kerry Dee..eeceeeccecces| sovesosccoscseccccnccne - 1) ND
Frisbee prospect...eeeee] cocescoccccccscccocccns - 1 ND
Argentaseeceesssencocsos| socecossscccssccccccnses Pb,Zn 1 ND
Uintah County:
Dyer mine, Brush Creek | ..ceoececccccccceconces > 2 ND
area. : :
Utah County: . IR b . : .
Fureka Standard.........| Sulfide dump sample.... Au,Pb,Ag 1 ND
Iron Blossom No. 3...ec./DUMPececscscsecoesccees | Pb,Zn,Cu,Ag 1 ND
Tron Blogssom Nos Leesnse 00 it siesnstoossonsess | ED;ZNsCUTAD - ND
D% o s iness tedis sasl DRGESHIDMENEL oo siovieees | PDZRSONAL - L
Apex Standard.........../Dump and ore........... Pb,Zn,Cu,Ag 2 ND
Yankee Consolidated.....|Dump..cccccesescessse-. |Pb,Zn,Cu,Ag - ND
D0 s 5o visisienaisne sk ORRG =t o0 L s useweins s | EDSANRCULAD - L
Eureka Lilly....ecceeeee|Or€eccvecececccccccccns Pb,Zn,Cu,Ag - ND
Mountaln ViewW. cesiceecil 00 e sanodseseessess | PbsZn,CtAg - ND
Tintic Standard..cceecse] d0cecocsccscdossesscsss |Pb,Zn,Cu,Ag - ND
Washington County:
Silver Reef.cceesecessesol Sulfide concentrate.... Au,USO8 - ND

18 = 0.1 to 1.0 percent; M
‘ND = none detected.

= 0.01 to 0.1 percent; L = 0.001 to 0.0l percent; and

——— —-————
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APPENDIX D. - PUBLISHED REFERENCES OF TELLURIUM MINERALS
WITHIN THE AREA COVERED BY THIS REPORT

Property or district [__County | Tellurium minerals

Arizona

Tombstone district L R R Coshise... | Native Te.

Bisbee-Warren district L ) do...... | Rickardite,

Hassayampa district, Montgomery mine CI3)S et Yavapai... | Tetradymite.

Groom Creek district L R e do...... | Native Te.
Colorado

Magnolia district: Keystone, Eclipse, Logan, Boulder... Sylvanite, calaverite,

and Kekionga mines (19). hessite, petzite,

coloradoite, altaite.
Gold Hill district:

Red Cloud mine (13; S R T S do...... | Petzite, tetradymite,
: sylvanite, calaverite.
Uncle Sam mine A i e v vt e ncensineones do...... | Altaite; hessite,
o : Native Tw.
Buena mine 054 PERY L A do...... | Native Te.
Jamestown district:
John Jay mine (13, RS fusnaleccosecannsss do...... | Petzite.
Golden Age (l&).................-........... A0k vis o0 Do.
Sentinel (lﬁ)............................... doiF<32, . Do.
Tierney (l&)................................ o {0 e Do.
Smuggler (Q)................................ < (o3 R Do.
Eldora district: Enterprise mine (C12)% i o5 do...... | Sylvanite, petzite,

other tellurides.
Rico district: Johnny Bull mine (117) v vaconns | DREERE: .. Tellurides.

Whitehaven district R ERE AR Fae i doosimssnsses Fremont... Do.
Central City district:
Gregory mine (;g)........................... Gilpin Do.
Jewelry Shop (;g)..........;................ do...... | Krennerite, petzite,
sylvanite, altaite.
War Dance (;g).............................. do...... | Coloradoite.

Lake City district:
Golden Fleece mine e Rl s e chvssansioens Hinsdale.. | Petzite.

Galic mine (2)............................,. .d0ss0ess’] Native.Te.
Vulcan mine (2).;........................... dodizi s . Weissite, rickardite.
Leadville district: Eagle and Louisville Lake...... [ Tellurides.

mines (14).
La Plate district: Gold King, Lucky Discovery,| La Plata.. Sylvanite, calaverite.
Bessie G, Neglected, Idaho, - Durango Girl,
and May Day mines 5)s
Ouray district:
Jonathan mine (g)........................... Ouray..... | Hessite.
American Nettie A3 O P e do...... | Tellurides.
Bonanza district:
Empress Josephine mine L AR Saguache.. | Native Te, rickardite,
sylvanite, krennerite,
empressite, hessite,
petzite, altaite.
—Copper Gulch (1)............................ do; s .| Tellurides.

1Underlined numbers in parentheses refer to items in the list of referencés at the
end of this appendix.




” . APPENDIX D. - PUBLISHED REFERENCES OF TELLURIUM MINERALS
WITHIN THE AREA COVERED BY THIS REPORT (Con.)

Property or district | County [ Tellurium minerals

Colorado (Con.)

Silverton district:

Barstow mine (16)....eceevecessccecsscssess.| San Juan.. Tellurides.

Camp Bird (16).ceccececceccocecrccocccccncns Ao isen Do.
Silver Ledge mine (16)..cccceccocecceccccnns d0.s . a0 - Hesgite,
Magnet mine (16)..ccececcccoceccccocccccsces d0. 3 7k Do.
Bear Creek district (15).ceceecesccccccvcccccs do. 5. .0 | Petzite.,
Breckenridge district: Ontario mine (14).....| Summit.... Bismuth, tellurides.
Cripple Creek district: Gold King, Mable M, Teller.... | Calaverite, sylvanite,
Little May, Independence, Portland, Moon- krennerite, petzite.

Anchor, Anchoria-Island, Elkton, Bluebird,
West Point, Moose, Deadwood, and Gold
Sovereign (10, 11).

New Mexico

Ute Creek district: Aztec mine (3)c.cececccss Colfax.... | Native Fe, tetradymite.
Organ Mountains district: Ben Nevis, Crested | Dona Ana.. | Altaite, tetradymite,

Butte, Texas Main, Memphis, Hilltop, Little hessite, petzite.
Buck, Gonzales Eureka, and Rickardite
mines (3, 4).

Grant..... | Tetradymite.

Little Burro Mountains (3)..ecececccccccccccncs
Tetradymite, hessite.

Sylvanite district: Hand Car, Golden Eagle, Hidalgo...
Gold Hill, Ridgewood, Little Mildred, and

Pearl claims (3).
Red River district: Sampson, Memphis, and W i7: 7o } - PSSR

Independence mines (3).

Petzite.

South Dakota

Biacktail district: Double Standard mine (8).| Lawrence.. Tellurides.

Ragged Top district: Dacy Group (8).......... dodiae e Do.
Lead-Deadwood district: Homestake mines (18). dosc.iee Do.
Utah
Stateline district (2)eceesseascsocccsaconcane Iron....s.. | Tellurides.
Ohio district: Bully Boy and Webster Piute..... Do.
mines (2). -
Dry Canyon district: Kearsarge mine (14).....| Tooele.... Hessite.

Mercur district: Golden Gate (2)...ccecocevcs do..5.:. | Tellurides.

o

NS

10,

1.

12}
13,
14,

15,

16,




des.
anite,
zite,

10.

11,

12,

13,

14,

15,

16,
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