














Assay Report 

Michael Cope 
c/o American Mining LLC 
704 NE 8th Street, Apt. B 
Grants Pass, OR 97526 

Metallurgical test of 22-24 July 1997: 

25 July 1997 

794 lbs of ore was obtained from the crown vein system and 
crushed and put through the rod mill and onto the table set 
up for Gold recovery. The following are the results: 

1. Raw Gold conc.(7.96gms) .................. 1.433 gms Au 
2. Product #3 reprocessed Au Conc.(19.Sgms).0.582 gms Au 
3. Product #2(about 5 lbs) .................. 9.05 oz/ton Au 
4. Product #3 regular(not estimated) ........ 2.29 oz/ton Au 
5. Product #3 coarse(not estimated) ......... 3.06 oz/ton Au 
6. Tailing of water discharged .............. 0.02 oz/ton Au 
7. Tailing from trough ................... - .. 0.15 oz/ton Au 
8. Magnetic product conc(not estimated) ..... 2.07 oz/ton Au 

Accounting: 
1. = 1.433 gms. 
2 • = . 5 8 2 gms • 
3 . = • 701 gms. 
4. = can't be determined 
5 . = can't be determined 
6. = faulty sample and not applicable. 
7. = 1.852 
8. = can't be determined and insignificant 

Total: = 4.568 gms Au accounted for or a calculated heading 
of 0.37 oz/ton using available data. Note: the heading 
would be a little more if 4,5,&8 data was available, but not 
a significant amount. 

The actual random grab of the buckets for a head assay was 
shown to be 0.40 oz/ton Gold as assayed. 

It looks very much like the mill grind was to coarse for 
this run. It is believed a finer grind is necessary to 
capture more Gold. A leach system for the tailing still 

be needed. 

Bert Ivie, 
Chief Assay Chemist 



Assay Report 

Michael Cope 
c/o American Mining LLC 
704 NE 8th Street, Apt. B 
Grants Pass, OR 97526 

Samples 

25 July 1997 

Atomic Absorbtion assay for the white sand for Arsenic: 
assayed at less that 0.02%. The hollow cathode lamp 
also less than adequate. 

The leach test for 14 May 1997 using the Nitric/Saline leach 
was read for Au on the Atomic Absorbtion machine and 
assayed 0.11 oz/ton or very close to what appears to be 
a full recovery. 

The leach test for 26 Jun 1997 using the Ozqne/Water leach 
appears to need more study. 

B~ 
Chief Assay Chemist 



0 re go n Mo ta.l L11n es llandb o o k 

JACKS C~EEK PLACER Grants Po.us o.reo. 

Owners: Le.Vonne Colvig, 2 cle.1ms; llo.rry '/lo.lkor, 2 clo.imo, l\outo 1, Ucx 7JO, Gro.nts Pa.us, 

Oregon. 

Location: soc. 213, T. J4 s., n. 5 n., on Jo.eke Creek, o. tributnry of Jump-DCC-Joe Creek. 

Tho claims adjoin tho Swo.stiko. Plo.cer to the south. 

Area.: Four olo.ims; two owned by Colvig o.nd two by nalkor. 

Genera.I: Two Ho, 2 gio.nt5, Sovon milos of ditch for wa.tor from Jump-Off-Joo Croek, the 

water right belonging to the Swastika. l'lacor, Two miles of ditch, wator from Ja.cks Croek, 

water right owned by Jacks Creek l'lucer. Ordinarily a.bout six month5 of pla.cer opera.tion, 

Seo.son of 19)9-1940, a.nd 19t10-19lfl the wo.tor oonditiona pormittod only a.bout two months of 

work.. 

Tho pla.oor is workod by two men ovory winter. 

i\oport by: rto.y c. ·rroo.shor, iiarch 10, 19111. 

J~JETT MINE (aold) Grants Po.so o.roo. 

Owners: Anna., llormo.n, ~•loro. 0.11d i\holncld Schmidt, Gro.11t11 l'ucs, Oro~on, 

Locution: In an uroa noar tho cou11:1on cornor of secs, 27, 2U, JJ, .o.nd 3t1, T. JG s., .1. 5 ·,1. 

Aro a: Scvon putente<l claims conta.inlni; 1011 acroo, 

Jlistory: Parks & Swa.r ·tloy reported a.s follows: 

11 'fhe Jowett l,!ino was diucovorod a.bout lOGo by Tho111u.s Jowott, a.nd wo.s reoont-

ly sold to Clo.us Schmidt, of Grants Pass. ln 1663 it wo.s provided with an 0-
sto.mp mill, which provod a fa.ilure, o.nd wao convor'tod into a. so.wmill. At presont 

it is oquippod with a. 5-sto.mp mill, but is not in opora.tlon, 11 

Claus Schmidt novor oporo.ted the mine and upon his <lea.th it l>eca.mo tho property of 

his ohildren, who ha.ve loused it from timo to timo. 

Geology: "Tho country rook io ofton co.llod groonstono, but muoh of it iu fine aro.ined 

tona.lite, conta.inlng o.bun<la.nt plo.giocla.oo• qua.rtz a.nd pa.le green hornblendo. 

Coarse ero.inod tonallte forms a. lareo outcrop on tho nortl1 sido of Da.ldy Uountain, 

on tho south side of whloh the Jowett Uino lo oituo.ted, a.nd o. dike of the ea.me 

rook ls vioible at the portal to tho mo.in a<lit. The oro body, ln i;onera.l, ha.e no 

definite walls, but occupios a shoo.rod o.nd br~ccia.tod zono, whioh is irregular in 
0 0 

thiclmeso a.nd direotion, Tho gonora.l diroction of tho oro body is ll. 20 to 55 IY., 

with a.n o.vero.30 dip of about 75° ll.E. Tho oro ha.s boon producod partly by roplaoe­

ment and partly by deposition o.s a comont of the broocia.. Tho co.ncuo minora.ls a.re 

chiefly quartz a.nd co.loite (with the former domincrnt), with some ohlorite o.nd po.lo 

brown mioa. The oro minoro.lo include na.tivo gold, pyrite, sylvo.nite and pyrrho-

tite. Considerable ore wa.s n,ined o.pd milled. In portions of the mino tho ore 

body is more tho.n O foot wido. For some yea.rs past the rnine ho.s not been opora.t.1nt:. 11 

Development: !lo now work since 1916 roport. All of the old workings nro ino.cco5sible. 

Genornl: ~levo.tion a.bout 2500 foot; plonty of rninine timbor; not suffio1011t wo.tor en the 
property for mill; snow about lf foot maximum, 

Informant: J. ~. Uorrison, JO 

ilefer·ence: l'o.rks & Swa.rtloy, 16:lJII (quoted) 



Joseplline County Historical Society 
512 SW Fifth Street 
Grants Pass, Oregon 97526 

Phone 1-541-4 79-7827 
Fax 479-7827 

March 26, 1998 

The following is extracted from the Grants Pass Daily Courier 
dated February 18, 1927 "Southwestern Oregon Mining News" 
section. 

February 18, 1927 Grants Pass Daily Courier 

Samples of high grade ore from the old Jewett mine have been shown about the past week, 
assaying over $30,000 per ton. The present lesees are continuing their developement work, no 
great surprise being shown at the discovery of the pay chute. Those who worked the mine two or 
three decades ago predicted that the seventy dollar rock was only leading up to higher grade ore. 
Further work will determine the volume and doubtless open up other pay chutes. 

From the same section of the paper, it states: 

Develpement work was started the past week on the Blue Jay, and the Golden Mary has been 
busy on stringing the cable for the tram. The installation of the machinery at the Consolidated has 
'been temporarily held up because of an accident to J.R. Farleigh, who has charge of the 
installation. Mr. Farleigh is at present in the hospital with a broken leg. 

I certify that the above information has been copied exactly as presented. 

~~~~ 
Michael L. Oaks 
Josephine Co. Hist. Soc. 



Josephine Countv Historical Societv 

Phone 479-7827 

Subject : Jewett Mine 

April 29, 1897 RR.Courier 

JEWETT MINE 

512 SW Fillh Street 
Grnnts Pass, Oregon 97526 

Fax 479-7827 

April 03, 1998 

A five stamp mill arrived Saturday from San Francisco for the Jewett mine near 
this city. A large ore car and several hundred feet of track came with it. The plant is being 
put into position this week. A half mile of track will be put down from the mine to the mill 
at the foot. When running, this plant will employ from 15 to 20 men. Superintendant 
Dorwin has been developing this mine for nearly two years now and has lots of rich rock 
in sight to justify an expensive plant. The mine itself has been worked for several years 
and a great deal of money has been crushed out of it with a hintington roller process. 

May 20, 1897 RR.Courier 
The five stamp mill at the Jewett mine will be in operation in a few days. Some 100 

tons of rich ore are ready for grinding. 

December 2, 1897 RR.Courier 
The Jewett mine put on an extra force of men and will hereafter for a time indefinate 

run night and day 

January 11, 1900 RR.Courier 
Fred Mansfield has sold his interest in the Jewett mining property to J.R. Mansfield for 

$400.00. 

May 17, 1900 RR.Courier 
George W. Dorwin, formerly of the Jewett Mine on Mt. Baldy, has opened an assay 

office at the old Ashland stamp mill . 

May 24, 1900 RR.Courier 
B.O. McCulloch spent some time last week at the Jewett Mine, where systematic 

development work is going on. Mr. Healy of San Francisco is the manager. 

I certify that this information is as copied 
from the as dated news papers of Grants,itasJ . / _/ 

~~A'·~ 
Michael L. Oaks 
Josephine County Historical Society 



SITE NAME: JEWETT MINE 
SYNONYMS: 
OWNER: ~LtJ'ff:> Ml'. Cc.JJJ~ 

1 
(o'1..1 s4'-'>. c..~ <:.. 1'­

LOCA.TION: 
MINING DIS:GRANTS PASS 
BLM FS DIS: 

COUNTY: JOSEPHINE 

c:;'152.7 

QUA.Dl: GRANTS PASS 
QUA.D2: GRANTS PASS 
RIVER BA.SIN:17 
PHYSIOG: 13 KLAMATH MOUNTAINS 

SCA.LE: 100000 
SCA.LE: 62500 

TOWNSHIP:036S 
RANGE:00SW 

SECTION:27 
SECT_FRA.CT:SW,SW 

USGS NUM: M061019 
DOGA.MI MLR: 
REPORTER: JOHNSON, MAUREEN G. 
AFFILIATION: USGS 
REP DATE: 
UPDATE BY: FERNS, MARK L. 
AFFILIATION: ODGMI 
UP DATE: 81 03 

YR DISC: l .~.~ / rJ" 
PRODUCTION: YES {;l ~ ~ ~ 
COMMODITIES PRESENT:A.U AG AS CU 
YR 1ST PRO: - -
COMMODITIES PRODUCED:AU AG 

LAT:42-24-15N 
LONG:123-16-52W 

UTM N:4694491 
UTM E:476864 
UTM-Z:+10 

ALTITUDE: 

STATUS: 4 
PRODUCTION SIZE: 

YR LASTPRO: 

ORE MAT: GOLD, PYRITE, SYLVANITE, PYRRHOTITE , TETRA.DYMITE, 
TELLURIDES, A.LTA.ITE, ARSENOPYRITE, CHALCOP 

GANGUE: GANGUE; QUARTZ, CALCITE, CHLORITE, MICA 
DEPOS TYP: SHEAR ZONE 
MIN AGE: 
HOST ROCK: META.VOLCANICS 
HOST R A.GE:PERM-TRI 
ALTERATION: 
IGNEOUS R: GRANODIORITE 
IG RAGE: LJUR-CRET 
OR"e CNTRL: 

NATIVE 

DEP DESCOM:ORE PRODUCED PARTLY BY REPLACEMENT 
A CEMENT IN THE BRECCIA. 

& PARTLY BY DEPOSITION AS 

GEOL COM: 
TYPE OF WORKINGS: 
WORKINGS DESCRIPTION:ABOUT 1000 FEET OF WORKINGS IN TWO A.DITS AND A SHAFT. 

(1914)PRE-1926 PRODUCTION NOT RECORDED 

ITEMl: 
AMTl: 
UNITl: 
YEARl: 
ITEM4: 
AMT4: 
UNIT4: 
YEAR4: 

CUMULATIVE PRODUCTION (UNITS IN l000'S) 

ORE 
0 • 0 11 .7-?-0 Q,b._ 
TONS 
1926-1928 

ITEM2: AU 
AMT2:0.071 
UNIT2: TOZ 
YEAR2: 1926-1928 
ITEMS: 
AMT5: 
UNITS: 
YEARS: 

ITEM3: 
AMT3: 
UNIT3: 
YEAR3: 
ITEM6: 
AMT6: 
UNIT6: 
YEAR6: 

GENERAL COMMENTS: 

REFERENCES: 

RAMP, L. AND PETERSON, N.V., 1979, GEOLOGY AND 

AG 
0.006 
TOZ 
1626-1928 



MINERAL RESOURCES OF JOSEPHINE COUNTY, OREGON; ODGMI 
BULL. 100, 45P 

BROOKS, H.C. AND RAMP, L., 1968, GOLD AND SILVER IN 
OREGON ; ODGMI BU.LL. 61, P.256 

OREGON METAL MINES HANDBOOK, 1942, ODGMI BULL. 14-C, 
VOL. 2, SEC. 1, P.82 

LOWELL, W.R., 1942, THE PARAGENESIS OF SOME GOLD 
ANDCOPPER ORES OF SOUTHWESTERN OREGON; ECON. GEOL. 
VOL. 37, PP.557-595 { 5) WINCHELL, A.N., ., PETROLOGY 
AND MINERAL RESOURCES OF JACKSON AND J 1q,~ 



.SELENIUM AND TELLURIUM 

By Micheal W. George 

Domestic survey data and tables were prepared by Ram C. Khatri, statistical assistant, and the world production tables 
were prepared by Linder Roberts, international data coordinator. 

In 2007, the prices for se lenium and tellurium increased as 
consumption of the metals increased. One copper refinery in 
Texas reported domestic production of primary selenium and 
tellurium . Global and domestic production of selenium and 
tellurium were estimated to have increased in 2007. 

Selenium and tellurium , rare elements widely distributed 
within the Earth's crust, do not occur in concentrations high 
enough to justify mining solely for their content. They were 
recovered as byproducts of nonferrous metal mining, mostly 
from the anode slimes associated with electro lytic refining 
of copper. Selenium and tellurium were also recovered as 
byproducts from gold, lead, nickel, platinum, and zinc mining. 

A 2006 survey of 56 worldwide electrolytic copper refiners 
showed that 52 and 45 plants, respectively, reported se lenium 
and tellurium in their slimes. The selenium-containing slimes 
averaged 7% selenium by weight, with a few containing as 
much as 25% selenium. Tellurium concentrations were generally 
lower and averaged 2% (Moats and others, 2007, p. 202-241 ). 

Selenium and tellurium can also be recovered economically 
from industrial scrap and chemical process residues. Obsolete 
and damaged photoreceptor drums from plain paper copy 
machines were shipped by manufacturers to refineries for 
recovery of selenium and tellurium metal. The supply ofold 
drums, however, has declined in recent years and now appears 
to be nearly exhausted. 

Production 

Asarco LLC's (Tucson, AZ) copper refinery in Amarillo, TX, 
was the only U.S. producer of refined selenium and tellurium. 
One copper refinery produced and exported semirefined 
selenium and tellurium (90% selenium) for toll-refining in 
Asia. Two other refineries generated selenium- and tellurium­
containing slimes that were exported for processing. Most of 
the selenium and tellurium contained in domestic anodes and 
slimes came from copper ores in Arizona and Utah. One refinery 
processed anodes imports from Canada. Domestic production 
of selenium and tellurium increased in 2007 compared with that 
of 2006 owing to a relatively disruption-free year of production 
at Asarco. The company has operated under bankruptcy 
protection since August 2005. Grupo Mexico S.A.B. de C.V. 
(parent-company of Asarco) lost control of the Asarco refinery 
to an independent board that was established during bankruptcy 
proceedings. Asarco expected to exit bankruptcy in 2008 
through the sale of it~ assets (Jarman, 2008; McLaughlin, 2008). 

Consumption 

Selenium.-In 2007, world consumption of selenium was 
estimated to be higher than that in 2006 owing to increases 

SELENIUM AND TELLURIUM-2007 [ADVANCE RELEASE] 

in consumption from the Chinese manganese, chemical, and 
agriculture industries, and from the global solar cell industry. 

The global glass manufacturing industry was the leading 
consumer of selenium in 2007; however, the levels of 
consumpt ion remained relatively unchanged. Selenium was used 
to decolorize the green tint caused by iron impurities in glass 
containers and other soda- lime silica glass. It was also used as a 
colorant in art and other glass, such as that used in traffic lights, 
and in architectural plate glass to reduce so lar heat transmission 
through the glass. Domestic consumption of selenium in glass 
was estimated to be much lower than it was in 2006 owing to 
lower domestic glass production . 

In 2007, demand for selenium from Chinese manganese 
producers increased compared with that in 2006 owing to the 
increased production of steel for which manganese was used. 
In China, selenium dioxi_?e (SeO

2
) was substituted for sulfur 

dioxide to increase yields in the electrolytic production of 
manganese (Selenium-Tellurium Development Association, 
2002). The Chinese manganese industry produces 45% of the 
global manganese metal supply•(Corathers, 2008). By using 
SeO

2 
instead of sulfur dioxide, plants reduce the power required 

to operate electrolytic cells. This method requires about I 
kilogram (kg) of selenium per metric ton of manganese metal 
produced (Metal-Pages Ltd., 2004 ). 

Metallurgical-grade selenium was used as an additive to cast 
iron, copper, lead, and steel alloys to improve machinability 
and casting and forming properties. Selenium was used as an 
alloy with bismuth to substitute for lead in plumbing fixtures 
in response to requirements of the Safe Drinking Water Act 
Amendments of 1996 (Public Law I 04-182) to reduce lead 
in potable water supplies. With increased attention on the 
dangers of lead exposure, more restrictive legislation has been 
introduced. The addition of a small amount, about 0.02% by 
weight, of selenium to low-antimony lead alloys used in the 
support grid of lead-acid batteries improves the casting and 
mechanical properties of the alloy. 

Chemical and pigment uses of selenium include agricultural , 
industrial, and pharmaceutical applications. Selenium added to 
fertilizer used to grow crops used for animal feed and human 
consumption was the largest portion of thi s category. This 
practice is more common outside the United States, especially 
in countries with selenium-poor soils, such as Australia and 
China. Selenium 's principal pharmaceutical use was in shampoo 
to control dandruff and dermatitis and as an anti fungal agent. 
Cadmium sulfoselenide compounds were used as pigments 
in ceramics, glazes, paints, and plastics, but because of 
the relatively high cost and the toxicity of cadmium-based 
pigments, their use was generally restricted to applications 
where they are uniquely suited. Additionally, selenium was used 
in catalysts to enhance selective oxidation in plating solutions 
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to improve appearance and durability, in blasting caps and gun 
bluing, in coating digital x-ray detectors, and in zinc selenide for 
infrared windows in carbon dioxide lasers . 

Silicon-based cells were the dominant photovoltai<: (PV) 
technology, accounting for 94% of the global total PV market. 

Although thin-film PV cells made up less than 6% of the PV 
market, production grew rapidly in 2007. There were three 
major types of thin-film PV cells- amorphous silicon and 
thin-silicon, cadmium telluride (CdTe), and copper indium 
gallium diselenide (CIGS) . Amorphous silicon and thin-silicon 
account for 48% of the current thin-film PV cells with an annual 
production capacity of246 megawatts (MW); CdTe accounts 
for 44% with annual production capacity 223 MW; and CIGS 
accounts for the remanding 8% with annual production capacity 
of 46 MW. Domestically, thin film PV cell production increased 
more rapidly than in the rest of the world , and in 2007, thin-film 
PV production was 44% of the domestic solar cell industry. 
Although they are more efficient, silicon-based solar cells were 
more costly to produce and can only be constructed in a sterile 
and vacuum-sealed room. Several companies announced plans 
to expand production ofnonsilicon-based solar cells within 
the next several years. Some of the new production will come 
from selenium-containing CIGS solar cells . By 20 I 0, it was 
estimated the CIGS production capacity will reach almost I 
gigawatt . Recent advancements in CIGS thin films have reduced 
production costs and improved performance as well as having 
reduced the environmental impact of production. In testing, 
CIGS solar cells have reached efficiencies of 19.9% and used 
0.01% of the material contained in crystalline silicon-based 
solar cells (Advanced Materials & Processes, 2007; Metal­
Pages Ltd ., 2008a). It was not revealed how much selenium was 
needed for each MW produced. 

Tellurium. - World demand for tellurium was estimated 
to have increased significantly in 2007. The leading use for 
tellurium was as a metallurgical alloying element. Tellurium 
was used in steel as a free-machining additive, in copper to 
improve machinability while not reducing conductivity, in 
lead to improve resistance to vibration and fatigue, in cast 
iron to help control the depth of chill, and in malleable iron as 
a carbide stabilizer. Owing to record-high prices, many steel 
and nonferrous metals producers have reduced consumption or 
found substitutes for tellurium . 

Consumption in chemical, catalysts, and other uses, the next 
largest end-use category, declined owing to the increase in price. 
Tellurium was used as a vulcanizing agent and as an accelerator 
in the processing of rubber and in catalysts for synthetic fiber 
production. Other applications include the use of tellurium in 
blasting caps and as a pigment to produce blue and bro\, n co lors 
in ceramics and glass. 

High-purity tellurium is used in electronics applications, such 
as thermal imaging, thermoelectric, phase change memory, 
and photoelectric devices. Consumption of tellurium in these 
applications was estimated to have increased more than the 
combined reductions in other end uses in 2007. 

Mercury-cadmium-telluride 1s used in thermal imaging 
devices use to convert the raw image into a crisp picture on the 

screen, for infrared sensors and for heat seeking missiles. 
Semiconducting bismuth telluride is used in thermoelectric 

cooling devices employed in electronics and consumer products. 
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These devices consist of a series of couples of semiconducting 
materials which, when connected to a direct current, cause 
one side of the thermo element to cool while the other side 
heats . Thermoelectric coolers were most commonly used in 
electronics and military applications, such as the cooling of 
infrared detectors, integrated circuits, laser diodes, and medical 
instrumentation . Their application in consumer products, such 
as portable food-and-beverage coolers or automobile car seat 
cooling systems, continued to increase. 

In 2007, CdTe thin film PV cell industry increased 
investments and capacity. First Solar Inc . (Phoenix, AZ) was the 
leader in CdTe production. with plants in Ohio and Germany 
and another plant opening in Malaysia in 2008. In 2007, with an 
annual capacity of2 IO MW, First Solar accounted for 90% of 
global CdTe cell capacity. By 20 I 0, it was projected that global 
CdTe cell production capacity will reach 608 MW (Ullal and 
von Roedem, 2007). Production of CdTe solar cells emitted 
89% to 98% less greenhouse gasses than current power grid 
generation and had the lowest amount of harmful air emissions 
compared with other PV technologies (Fthenakis and others, 
2008). Information on how much tellurium was needed for each 
MW produced has not been released . 

Phase change memory (PCM) requires small amounts of 
gem,anium, antimony, a[!d tellurium (GeSbTe). PCM is used 
in computers and other electronic devices and can be rewritten , 
will not erase once power is turned off, and has higher speed and 
lower power than other memory chips . Although the potential 
for this end use could be dramat~c since almost all electronics 
could use this type of memory, the amount of very high grade 
tellurium needed would be small compared with other end use 
(Kanellos, 2008; Savage, 2008). 

Prices 

The Platts Metals Week 's average New York dealer price 
for selenium was $32.90 per pound in 2007. The price, which 
began rising sharply in 2003 reached a record high in mid-2005 , 
averaging more than $50 per pound for the year. In 2007, the 
average price began the year at $23 per pound and rose to $44 
per pound in mid-May before dropping to $33 per pound at 
yearend. Price volatility was attributed to fluctuating demand 
from Chinese manganese producers. 

The United Kingdom price for lump and powder, 99 .95% 
tellurium, as published in the Mining Journal, started the year 
at $50 to $70 per kilogram . The price increased to $100 to $120 
per kilogram at yearend, owing to an increase in consumption in 
solar cell and thermoelectronics. 

Foreign Trade 

Imports and exports of selenium and tellurium material vary 
greatly in content and quality and may include residues, waste, 
and scrap. Material flow analyses are difficult owing to lack of 
specificity of U.S. Census Bureau trade data and lack of reliable 
consumption , production , and stockpile information. 

Export of selenium materials in 2007 increased by 194% 

compared with those of 2006. In descending order, Belgium , 
Germany, Hong Kong, Australia, China, Japan, the Republic o f 
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Korea, and Mexico accounted for 74% of se lenium exports in 

2007 (table 2) . 
In 2007, impor1s of se lenium (SeO2' unwrought, waste and 

scrap) increased by 32% to 547 metric tons (t), compared with 
2006 imports (table 3). In 2007, the United States became a net 
exporter ( 14 t) of se lenium, after having been a net importer 
(222 t) in 2006 . Belgium , Germany, Japan , Canada, and the 
Philippines, in decreasing order, accounted for 89% of the 
imports of selenium metal and SeO

2 
into the United States in 

2007. 
Imports of unwrought tellurium and tellurium waste and scrap 

increased by 40% in 2007 compared with those of 2006. The 
leading suppliers, in descending order, China, the Philippines, 
Canada, and Belgium , accounted for more than 90% of the total 
imports of tellurium metal into the United States (table 5). In 
2007, tellurium exports rose to I 5 t, a 326% increase, from 3.6 t 
in 2006. The main destinations, in descending order, China, the 
United Kingdom , India, and Spain, accounted for 88% of total 
tellurium exports (table 4 ). 

World Review 

Global selenium and tellurium output cannot be easily 
determined because not all companies report production and 
because of the trade in scrap and semi refined products . 

In 2007, refinery production of selenium from a select few 
countries increased slightly to 1,470 t (table 6). Total world 
production of selenium and tellurium has been estimated 
between 3,000 and 3,500 metric tons per year (t/yr) and 450 

_!_O 500 t/yr, respectfullt_ Based on global copper refi~ 
(Moats and others, 2007, p. 202-241) the USGS estimates that 
copper anode slimes co uld generate 4,600 t/yr and 1,200 t/yr of 
selenium and tellurium, respectively. 

Canada. - Yukon Zinc Corp. (Vancouver, British Columbia) 
received the final major permit, the "A" Water License, in 
October 2007 for development of the Wolverine zinc deposit. 
The company had previously been granted a mining license 
in December 2006. The deposit has an unusually high level of 
selenium, which had previously been considered a negative 
factor until the rapid price rise beginning in 2003. The company 
anticipated startup in the first quarter 2009 and expected to 
produce an average 53,400 t/yrofzinc in concentrate with an 
unknown amount of byproduct selenium (Yukon Zinc Corp., 

2008, p. 2-4). 
China.- ln 2007, China was the leading consumer and a 

major producer of selenium. The Chinese Government estimated 
that consumption of selenium was 1,800 t and production 
was 320 t. Jiangxi Copper Corp. was the leading producer at 
120 t and other main producers were, in descending order, 
Yunnan Copper Co., Ltd. (80 t), Jinchuan Group Ltd. (36 t), 
Tongling Nonferrous Metals Group Holdings Co., Ltd. (30 t) , 
Daye Nonferrous Metals Co. (20 t), and Baiyin Nonferrous 
Co. ( 15 t). China depended on imports for most of its needs 
and imported 1,763 t ofa wide range of selenium products 
in 2007, a 58% increase compared with 2006 imports. The 
major import sources were, in descending order, Japan (24%), 
Belgium (20%), Kazakhstan (12%), and the Republic of Korea 
( 11 %). The increase was owing to an increase in production of 
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electrolytic manganese. After the Chinese manganese industry, 
the leading uses of selenium in Chi na were, in descending order, 
glassmaking, pigments, ceramics , and chemicals (Metal-Pages 
Ltd. , 2008b ). 

,¥; Germany. - Retorte Ulrich Scarre GmbH announced that it 
will change its name to Retorte Selenium Chemicals & Metals. 
The company abandoned its planned expansion into other 
metals, such as bismuth and tellurium , but planned to expand its 
se lenium production by 25% (Kassakovich , 2007a). 

lndia. - Sterlite Industries India Ltd. (Mumbai, India) began 
se lenium production in May 2006 at its Tuticorin complex in 
the southern part of the State of Tamil Nadu. Production has 
averaged IO to 12 t/yr of selenium (Kassakovich, 2007b ). 
~ Japan.- The major producers of selenium and tellurium were 
Mitsubishi Materials Corp. ; Mitsui Metal Mining and Smelting 
Co ., Ltd.; Nikko Metals Co., Ltd.; Nippon Rare Metals, Inc.; 
Shinko Kagak u Kogyo Co., Ltd.; and Sumitomo Metal Mining 
Co. , Ltd. In 2007, selenium production was 806 t, an increase 
of I 0% compared with that of 2006. Of the 474 t of selenium 
exported in 2007, 48% was exported directly to China, as 
reported by the Japanese Government. Japanese secondary 
recovery declined owing to the lack of old selenium-tellurium 
photoreceptors drums for process ing. Tellurium production, 
which had been exclusively from recycling photocopier drums, 

ceased and ili)cks of tellurium were de_~n 2007, stocks 
of selenium fell by 14% compared with levels in 2006, to 120 t 
(Roskill 's Letter from Japan, 2008a-c). 

Mexico. - ln 2007, Southern Copper Co rp. (Phoenix, AZ) 
produced 34,000 kg of selenium, 22% lower than that of 2006, 
at the La Caridad precious metal plant in the State of Sonora 
(Southern Copper Corp., 2008). 

Philippines. - Pacific Rare Specialty Metals and Chemical 
Inc. (PRMCI) (Cavite) [a subsidiary ofll-VI Inc. (Saxonburg, 
PA)], planned to commission a new plant to double the 
company 's selenium output of chemical compounds to 800 t/yr. * PRMCI was also a producer of refined tellurium. II-VI was 
a major producer ofJ:iigh-tech infrared and laser devices and 
purchased PRMCI to secure a long-term supply of selenium and 

. tellurium (Mining Journal, 2007). 
Peru.- Southern Copper produced selenium at its !lo refinery 

in the southern part of Peru. In 2007, selenium production was 
35 ,400 kg, down 29% compared with that of2006 (Southern 
Copper Corp., 2008). 

Poland. --Co pper producer KGHM Polska Miedz S.A. 
(Lubin) reported producing 85 t of selenium in 2007, a 2% 
decrease compared with that of 2006. Selenium was produced 
from anode slimes generated at its Glog6w and Legnica copper 
refineries at its precious metal plant at the Glog6w smelter 
(KGHM Polska Miedz S.A., 2008). 

Russia. - ln 2007, it was estimated that Open Joint Stock 
Company Mining and Metallurgical Company Norilsk Nickel 
(Moscow) produced 80 to I 00 t/yr of selenium and Open Joint 
Stock Co. Uralelectromed (Yerkhnaya Pyshma), a subsidiary of 
Urals Mining and Metal Co., produced 70 to 80 t/yrofselenium. 
Estimates of Russian consumption and exports were 50 to 60 
t/yr, and I 00 to 120 t/yr, respectively (Metal-Pages Ltd., 2007). 

USA . -



Outlook 

The supply of selenium and tellurium are directly affected 
by the production of the principal product from which it is 
derived, copper, and to a lesser extent, by the production of 
gold, lead, nickel , or z inc, produced from sulfide ores. Since 
global production of selenium and tellurium-bearing copper 
ore was expected to rise in 2008, global selenium and tellurium 
production will probably also increase. Although increased 
environmental regulation and prices have encouraged the 
recycling of electronic scrap, recycling has been declining 
during the past several years, owing to the reduction of available 
selenium- and tellurium-based copier drums and low selenium 
and tellurium content of most electronics . The main source is 
still anode slimes from copper refining. Since selenium and 
tellurium prices do not influence copper production , an increase 
in selenium or tellurium demand is not likely to result in a 
concurrent significant increase in the production of copper and 
its byproducts. However, many companies, that are currently 
producing slimes or other waste products that contain selenium, 
tellurium and other metal, and are not fully recovering selenium 
and tellurium, will likely start to invest in improving recovery 
rates . 

Chinese demand for selenium is expected to increase owing 
to a continued demand from the Chinese agriculture and 
manganese industries. Global demand for selenium from the 
glass and solar cell manufacturers will probable increase as there 
are few substitutes in glass manufacturing and the expaniion of 
solar cell production is expected to continue. 

~ In 2008, tellurium consumption is expected to increase 
further, chiefly from electronics and~ manufacturers. 
As the technologies for these uses, especially solar cells and 
thermoelectronic1; continue to advance, the manufacturers 
likely will find ways to reduce consumption through efficiency, 
recycling, and thrifting. Consumption for metallurgical alloying 
and chemicals were expected to decrease as the cost of tellurium 
continues tori& producers of low-value products will find 

~ubstifutes. 
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TABLE I 

SALIENT SELENIUM AND TELLURIUM STATISTICS' 

(Kilograms, con1ained meial. unless olhetwise specified) 

2003 2004 2005 2006 2007 

Selenium: 

Uni1ed Slates: 

Production, primary refined w w w w w 
Shiements 10 consumers w w w w w 
Exports 249,000 160,000 254,000 191 ,000 562,000 

Imports for cons~plion 367,000 412,000 589,000 409,000' 544,000 

Aeearenl consumption, me1al w w w w w 
Dealers' price, average, comrner_cial grade,2 dollars per pound 5.68 24.89 51.43 24.57 32.90 

World, refinery produclion 1,570,000' 1,440,000' 1,340,000' 1,440,000' 1,470,000' 

Tellurium, Uniled States: 

Exports 10,200 6,160 51,000 3,550 I5,IOO 

Im~rts for consumption 48,900 62,800 42,200 31,100 43,700 

Price at :i-earend, commercial grade,' dollars ~r kilogram 10.00 22.50 110.00 60.00 110.00 

'Estimated. 'Revised. W Withheld 10 avoid disclosing company proprie1ary da1a. 
1 Data are rounded lo no more than three significant digits, except prices. 
2Source: Platts Metals Week. 
3Average yearend price published by Mining Journal for United Kingdom lump and powder, 99.95% lellurium . 
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TABLE 2 

U.S . EXPORTS OF SELENIUM 1 

2006 2007 

Quantity Quantity 

(kilograms, (kilograms, 

Country contained Se) Value contained Sc) Value 

Argentina 1,280 $19,800 

Australia 2,820 43,700 50, 100 $923,000 

Bel(\ium 54,000 837,000 103,000 1,870,000 

Canada 5,230 156,000 24,300 693 ,000 

China 7,080 124,000 48,200 736,000 

Colombia 1,450 22,500 50 4,730 

Costa Rica 2,240 34,700 

Dominican Republic 788 12,200 

El Salvador 7,630 118,000 7,840 95, 100 

France 1,110 20,900 5,160 80,000 

Germany 25,500 396,000 80,600 1,370,000 

Guatemala 4,330 67 , 100 

Hong Kong 2,960 45,900 73,600 1,280,000 

India 1,420 30,900 301 2,800 

Italy 221 3,430 658 10,200 

Japan 6,800 77,000 35,300 546,000 

Korea, Reeublic of 4,190 48,600 26,600 237,000 

Mexico 13,800 214,000 24,900 386.000 

Netherlands 5,960 92,400 24,300 365,000 

Philieeines 5,370 83,300 20,400 321 ,000 

Sin!\a~re 3,970 56,800 2,950 25,500 

South Africa 435 8,460 5,470 8-4,700 

Taiwan 2,350 38,700 14,900 230,000 

Thailand 11,900 124 ,000 4,820 101 ,000 

United Arab Emirates 224 4,760 

United Kingdom 3,410 52,800 749 14,400 

Venezuela 14,200 221,000 6,180 95,900 

Vietnam 273 16,500 1,600 24,800 

Total 191,000 2,970,000 562,000 9,500,000 

-- Zero. 
1Data are rounded to no more than three significant digits ; may not add lo totals shown . 

Source: U.S. Census Bureau. 
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TABLE 3 

U.S. IMPORTS FOR CONSUMPTION OF SELENIUM' 

2006 2007 

Quantity Quantity 

(ki lograms, (k ilograms, 

Class and country contained Se) Value contained Se) Value 

Selenium: 

Australia 998 $5,500 

Beli;ium 149,000 $6,960,000 260,000 10,600,000 

Canada 56,500 3,010,000 49,900 2,720,000 

China 17,000 751,000 24,900 1,090,000 

France 6,080 223,000 

Germany 41,500 2,090,000 78,900 5,620,000 

Japan 57,100 1,940,000 54,200 3,180,000 

Korea, Republic of 5,000 242,000 8,190 83,800 

Mexico 4,030 209,000 

Netherlai1ds 3,330 136,000 8,750 268,000 

Peru 600 22,300 

Philippines 41,400 1,590,000 30,800 1,370,000 

United Kini;dom 20,400 1,070,000 15,400 886,000 

Total 398,000 18,000,000 536,000 26,000,000 

Selenium dioxide: 2 

Germany 8,850 r 695,000 7,460 594,000 

Japan 354 r 36,600 709 62,000 

Liechtenstein 12 2,500 

Philippines 1,420 r 73,800 

Total 10,600 805,000 8,180 658,000 

Grand total 409,000 18,800,000 ' 544,000 26,600.000 

'Revised . -- Zero, 
1 Data are rounded to no more than three significant digits; may not add to totals shown. 
2Calcualted as 71 % of gross weight of material. 

Source: U.S. Census Bureau. 
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TABLE4 

U.S. EXPORTS OF TELLURIUM' 

2006 2007 

Quantity Quantity 

(kilograms, (kilograms, 

Count!)' contained Te) Value contained Te) Value 

Argentina 5 $4,920 

Belgium 98 $4,880 429 37,200 

Brazil 145 23,600 284 22,800 

China 730 l01,000 9,300 596,000 

France 279 207,000 160 117,000 

German~ 212 137,000 108 163,000 

India 545 47,900 

Jaean 700 26,900 262 19,700 

Korea, Reeublic of 65 6,750 

Mala~sia 168 4,920 

Mexico 45 4,510 

Spain 500 II 8,000 500 I 18,000 

Sweden 238 35,700 87 13.000 

Taiwan 340 31,400 315 17,900 

Turkey 97 13,800 

Ukraine 45 5,000 

United Kingdom 3,020 364,000 

Total 3,550 711,000 15,100 1,530,000 

--Zero. 
1Data are rounded to no more than three significant digits; may not add to totals shown. 

Source: U.S. Census Bureau. 

TABLE 5 

U.S. IMPORTS FOR CONSUMPTION OFTELLURIUM 1 

2006 2007 

Quantity Quantity 

(kilograms, (ki Iograms, 

Country contained Te) Value contained Te) Value 

Belgium 18,200 $1,310,000 4,610 $394,000 

Canada 7,410 1,420,000 9,320 1,670,000 

China 3,490 642,000 15,000 1,720,000 

France 100 3,970 

German~ 64 33,900 50 24,300 

Japan 45 11 ,800 53 18,300 

Peru 1,010 55,600 2,070 254,000 

Philliepines 10,700 653,000 

Ukraine 738 127,000 882 87,000 

United Kingdom 82 23,500 1,050 154,000 

Total 31,100 3,630,000 43,700 4,980,000 

-- Zero. 
1Dala are rounded to no more than three significant digits; may not add to totals shown. 

Source: U.S. Census Bureau. 
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TABLE6 

SELENIUM: WORLD REFINERY PRODUCTION. BY COUNTRY'- 2 

(Kilograms, contained selenium) 

Country l 2003 2004 2005 2006 2007' 

Belgium C 200,000 200,000 200,000 200,000 200,000 

Canada
4 288,064' 271 ,073' 107,000' 106,000' 62,000 r 

Chile" 83,000 82,000 84,000 74,000 r, c 75,000 

Finland 49,163 61,256 62,000 62,000 C 60,000 

German:r: 
C 661' 1,000' 2,000' 2,500 ' 2,500 

lndiac. 5 12,000 12,000 13,000 13,000 14,000 

Japan 733,973 599,170 624,630 730,100' 805,600 6 

Peru 47,800 51,900 48,800 49,800 45,000 r 

Philppines C 45,000 48,000 68,000 65,000 65,000 

Russia' 81,000 85,000 100,000 110,000 110,000 

Serbia' 7,000 r.6. 7 7,000 ,. 7 7,000 ,. 7 7,000' 7,000 

Sweden C 20,000 20,000 20,000 20,000 20,000 

United States w w w w w 
Total 1,570,000' 1,440,000' 1,340,000' 1,440,000' 1,470,000 

0 Estimated. "Preliminary. 'Revised. W Withheld to avoid disclosing company proprietary data; not included in total. 

'World totals, U.S. data, and estimated data have been rounded to three significant digits; may not add to totals shown. 
21nsofar as possible, data relate to refinery output only; thus, countries that produced selenium contained in copper 

ores, copper concentrates, blister copper, and/or refinery residues but did not recover refined selenium from these 

materials indigenously were excluded to avoid double counting. Table includes data available through May 27. 2008. 
3In addition to the countries listed, Australia, China, Iran , Kazakhstan , Mexico, Poland. and U~bekistan produced refin 

selenium, but output is not reported, and available information is inadequate for formulation of reliable estimates 

of output levels. Australia is known to produce selenium in intermediate metallurgical products and has facilities to 

produce elemental selenium. In addition to having facilities for processing imported anode slimes for the recovery of 

selenium and precious metals, the United Kingdom has facilities for processing selenium scrap. 
4Excludes selenium intem1ediates exported for refining. 
5Data are for Indian fiscal year beginning April I of year stated. 
6Reported figure . 

' Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 

TABLE 7 

TELLURIUM: WORLD REFINERY PRODUCTION, BY COUNTRY1.2 

(Kilograms, contained selenium) 

Country 3 2003 2004 2005 2006 2007' 

Canada
4 40,000 55,000' 11,000' 11,000' 8,000 r 

Japan 33,154 32,703 22,623 24,324' 

Peru 22,000 22,000 32,880 33,000 33,000 r 

United States w w w w w 
'Estimated. PPreliminary. 'Revised. W Withheld to avoid di sclosing company proprietary data. -- Zero. 

'Estimated data are rounded to three significant digits. 
2lnsofar as possible, data relate to refinery output only; thus, countries that produced tellurium contained in 

copper ores, copper concentrates, blister copper, and/or refinery residues but did not recover refined tellurium 

are excluded to avoid double counting. Table is not totaled because of exclusion of data from major world 

producers. 
3Australia, Belgium, Chile, China, Colombia, Germany, Mexico , the Philippines, Poland, and some countries of 

the Commonwealth of Independent States, including Kazakhstan and Russia, are known to produce 

refined tellurium, but output is not reported; available information is inadequate for formulation of 

reliable estimates of output levels. 
4
Excludes tellurium intermediates exported for refining. 
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