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In 2016, a slight decrease in global tungsten mine production 
coupled with a slight increase in global consumption resulted 
in a reduction of the surplus that has characterized the tungsten 
market in recent years. the decrease in world production of 
tungsten in concentrate was mainly because of the closure of 
Canada’s sole tungsten mine in late 2015 (table 15). Despite 
an upward trend in tungsten prices in europe, China, and the 
united states during 2016, most annual average prices were 
lower than those of 2015. the annual average u.s. spot price 
for tungsten concentrate was $148 per metric ton unit, a 51% 
decrease from the annual average price of $302 per metric ton 
unit in 2015. tungsten concentrate prices were estimated to 
be below the cash costs of production for at least one-half of 
mining companies, worldwide (seddon, 2016, p. 29; Argus 
tungsten Monthly Outlook, 2017; China Molybdenum Co., 
Ltd., 2017, p. 14–15).

In 2016, there was no known domestic commercial production 
of tungsten concentrates and no tungsten was shipped from the 
national Defense stockpile (nDs). Most of the u.s. supply of 
tungsten raw materials consisted of imports and scrap. On the 
basis of total estimated tungsten content, China continued to be 
the leading supplier of tungsten materials and wrought products 
imported by the united states. u.s. total reported consumption 
decreased by 6% from that of 2015 (tables 1, 5). 

tungsten is a whitish-gray metal with the highest melting 
point of all metals and one of the highest densities. When 
combined with carbon to make tungsten carbide, it is almost as 
hard as diamond. these and other properties make it useful in a 
wide variety of important commercial, industrial, and military 
applications. the leading use for tungsten is as tungsten carbide 
in cemented carbides, which are wear-resistant materials used by 
the construction, metalworking, mining, and oil and gas drilling 
industries. Pure or doped tungsten metal is used for contacts, 
electrodes, and wires in electrical, electronic, heating, lighting, 
and welding applications. tungsten is also used to make 
alloys and composites to substitute for lead in ammunition and 
other products; heavy-metal alloys for armaments, heat sinks, 
radiation shielding, and weights and counterweights; superalloys 
for turbine engine parts; tool steels; and wear-resistant alloy parts 
and coatings. tungsten chemicals are used to make catalysts, 
corrosion-resistant coatings, dyes and pigments, fire-resistant 
compounds, lubricants, phosphors, and semiconductors.

Most data in this report have been rounded to three significant 
digits. totals and percentages were calculated from unrounded 
data. Unless otherwise specified, all statistics in this report 
are in metric tons of contained tungsten. Most tungsten prices 
and many tungsten statistics from other sources are quoted in 
units of tungsten trioxide (WO3). the short ton unit, which is 
used in the united states, is 1% of a short ton (20 pounds), and 
WO3 is 79.3% tungsten by weight. A short ton unit of WO3, 
therefore, equals 20 pounds of WO3 and contains 7.19 kilograms 

(kg) (15.86 pounds) of tungsten. the metric ton unit, which 
is used in most other countries, is 1% of a metric ton (10 kg). 
A metric ton unit of WO3, therefore, equals 10 kg of WO3 and 
contains 7.93 kg (17.48 pounds) of tungsten.

Legislation and Government Programs

National Defense Stockpile.—the Defense Logistics Agency 
strategic Materials (DLA strategic Materials), u.s. Department 
of Defense, did not sell tungsten ores and concentrates or tungsten 
metal powder during fiscal year 2016 (October 1, 2015, through 
september 30, 2016) or calendar year 2016. the quantities of 
tungsten materials remaining in the stockpile at the end of the 
calendar year are listed in tables 1 and 2 (u.s. Department of 
Defense, 2017, p. 8, 14). 

The Annual Materials Plan for fiscal year 2016, which 
represented the maximum quantities of tungsten materials that 
could be sold, is listed in table 2. the quantity of tungsten ores 
and concentrates available for sale during fiscal year 2017 
(October 1, 2016, through september 30, 2017) remained 
unchanged; less than 0.1 metric ton (t) of tungsten metal scrap 
was available for sale, and 35 t of tungsten metal powder was 
available for upgrade or disposal (Defense Logistics Agency 
strategic Materials, 2016).

Conflict Minerals.—the u.s. securities and exchange 
Commission (seC) was responsible for implementing 
section 1502 of the Dodd-Frank Wall street Reform and 
Consumer Protection Act, which was related to the use 
of minerals determined to be financing conflict in Congo 
(Kinshasa) or an adjoining country. Wolframite, one of two 
principal minerals mined for tungsten, was included in the list 
of conflict minerals. Section 1502 defined “conflict minerals” 
as cassiterite, columbite-tantalite, gold, wolframite, or their 
derivatives. It required companies for which conflict minerals 
or their derivatives were necessary to the functionality or 
manufacture of their products to disclose annually whether 
any of those minerals originated in Congo (Kinshasa) or an 
adjoining country (u.s. securities and exchange Commission, 
2012, p. 56274–56275). 

In 2016, 1,230 companies filed conflict minerals disclosures 
for 2015 (1,281 companies filed disclosures in 2015 for 
2014). A U.S. Government Accountability Office analysis of 
a sample of 2016 filings estimated that 49% of the reporting 
companies were able to determine the country of origin of their 
conflict minerals, the same percentage as in 2015. The ability 
of reporting companies to identify the country of origin of 
their conflict minerals was hindered when there were multiple 
tiers of suppliers between the reporting company and the 
upstream concentrate-processing facility (u.s. government 
Accountability Office, 2017, p. 3–7). 

Companies whose conflict minerals originated in Congo 
(Kinshasa) or an adjoining country were required to submit a 



80.2 [ADVAnCe ReLeAse] u.s. geOLOgICAL suRVeY MIneRALs YeARBOOK—2016

report on their due diligence on the source and chain of custody 
of the conflict minerals in their products. Of those companies 
reporting their due diligence, an estimated 55% reported that 
they could not confirm the source of the conflict minerals and 
about 99% reported that they could not determine whether the 
minerals financed or benefited armed groups. Although reporting 
companies were not required to identify which conflict minerals 
they used, of those that did, 58% reported using tungsten. 
tungsten concentrate production from Congo (Kinshasa) and 
adjoining countries has been only 1% to 2% of world production 
in recent years (table 15) (u.s. government Accountability 
Office, 2017, p. 3–7). 

Production

Domestic production statistics for tungsten are based on data 
collected by the u.s. geological survey (usgs) by means of 
two separate voluntary surveys. statistics that result from these 
surveys are listed in tables 1 and 3. The annual “Tungsten Ore 
and Concentrate Survey” covered the production, purchase, 
disposition, and stocks of tungsten ores and concentrates. there 
was no known commercial production of tungsten concentrates 
in 2016.

Scheelite Metals LLC (Wendover, UT) sought financing 
to operate the Fraction Lode Mine in gold Hill, ut, and 
beneficiation plant southeast of the mine in Callao, UT; the 
mine and mill are both in tooele County (Alper, 2016). Curtis 
tungsten, Inc. (upland, CA) had no production or shipments 
from the Andrew Mine northeast of Los Angeles, CA, 
during the year. 

silver Predator Corp. (Vancouver, British Columbia, 
Canada) held negotiations for the sale of its springer complex 
in Pershing County, nV. the complex consisted of a former 
underground scheelite mine, a beneficiation plant, and a 
processing circuit designed to produce either ammonium 
paratungstate (APt) or calcium tungstate (also known as 
synthetic scheelite). By mid-January 2017, silver Predator had 
reached an agreement with till Capital Ltd., the company from 
which it had purchased the springer complex in 2014, and 
Resource Re Ltd. (a wholly owned subsidiary of till Capital) 
to exchange the remaining balance in principal and interest due 
to Resource Re for 100% of the shares in springer Mining Co. 
the agreement was subject to receipt of any required regulatory 
approvals (silver Predator Corp., 2017). 

thor Mining PLC (London, united Kingdom) received 
regulatory approval for drilling programs at its Pilot Mountain 
tungsten project, approximately 200 kilometers (km) southeast 
of Reno, nV. the approval covered two of the four deposits in 
the project—the Desert scheelite tungsten-copper deposit and 
the garnet tungsten deposit. the other two tungsten deposits are 
gunmetal and good Hope (thor Mining PLC, 2017, p. 2–3).

The USGS monthly “Tungsten Concentrate and Tungsten 
Products Survey” canvassed companies that produced tungsten 
carbide powder, tungsten chemicals, and (or) tungsten metal 
powder from APt, tungsten-bearing scrap, and tungsten 
concentrate. Where possible, data for nonrespondents to 
the survey were estimated based on prior survey results or 
information from other sources. u.s. processors of tungsten 
materials are listed in table 4. total net production of tungsten 

metal powder and tungsten carbide powder was 24% more than 
that of 2015 (table 3). 

Consumption

u.s. apparent consumption of all tungsten materials, as 
calculated from net imports, secondary production, and 
changes in government and industry stock levels, was 
withheld in 2016 to avoid disclosing company proprietary data 
pertaining to scrap consumption. 

statistics on consumption of tungsten in end-use applications 
by u.s. metal consumers were developed from the voluntary 
“Consolidated Consumers Survey.” For this survey, more than 
50 tungsten consumers were canvassed on a monthly or annual 
basis. Reported consumption and stocks data in tables 1 and 5 
include estimates to account for nonrespondents.

total u.s. reported consumption of tungsten materials to 
make end-use products in 2016 was 6% less than that of 2015. 
Consumption to make cemented carbides, steels, and superalloys 
was less than that of 2015; consumption to make other alloys 
was greater than that of 2015; and estimated consumption to 
make mill products and for chemical applications was similar 
to that of 2015. Compared with consumption in 2015, u.s. 
end users consumed less ferrotungsten, tungsten carbide 
powder, and tungsten scrap. estimated consumption of tungsten 
compounds in chemical applications and tungsten metal powder 
remained unchanged.

Weekly reports of the number of operating drilling rigs give 
an indication of the demand for tungsten carbide in the form of 
cemented carbide components used by industry to explore for or 
produce oil and natural gas. the number of rigs operating each 
week in the united states trended steeply downward from January 
until mid-May, and then increased through yearend. the average 
number of weekly operating rigs in 2016 was 48% less than the 
average number of operating rigs in 2015 (509 rigs in 2016 as 
compared with 978 rigs in 2015) (Baker Hughes Inc., 2017).

Prices

the weekly u.s. spot price for tungsten ore concentrate 
reported by Platts Metals Daily began the year at $125 to 
$130 per short ton unit ($138 to $143 per metric ton unit) and 
then gradually trended upward to $130 to $135 per short ton 
unit ($143 to $149 per metric ton unit) in november. In late 
november, the price increased sharply to $170 to $180 per short 
ton unit ($187 to $198 per metric ton unit). the annual average 
of Platts’ u.s. tungsten ore concentrate prices was 51% lower 
than that of 2015 (table 1). 

the weekly u.s. APt price reported by Platts gradually 
trended upward from $170 to $180 per short ton unit ($187 to 
$198 per metric ton unit) at the beginning of the year to $190 to 
$200 per short ton unit ($209 to $220 per metric ton unit) at the 
end of the year. the annual average of Platts’ u.s. APt prices 
was 34% lower than that of 2015 (table 1). 

the ferrotungsten price reported by Platts trended upward in 
2016. The first week of January, the price was $22 to $24 per 
kilogram of contained tungsten. At yearend, it was $35 to $42 per 
kilogram of contained tungsten. the annual average price was 
essentially unchanged from that of 2015 (table 1).
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Although the Fanya Metal exchange ceased operations in 
2015 following an investment scandal, the exchange reportedly 
held 29,651 t, gross weight, of APt (containing nearly 20,900 t 
of tungsten) at yearend 2016. Concern about releases from 
this large quantity of tungsten intermediate was expected to 
suppress increases in tungsten prices into the future (Metal 
Bulletin Daily, 2016a, 2017).

Foreign Trade

the tungsten content of u.s. exports was 3,380 t, a 10% 
decrease from the 3,760 t exported in 2015 (tables 6–10). the 
tungsten content of u.s. imports was 9,880 t, 3% less than 
the 10,200 t imported in 2015 (tables 11–14). China, which 
continued to be the leading supplier of imported tungsten to the 
united states, provided 28% of all tungsten imports in 2016. 
the tungsten content of imports from China decreased by 4% 
to 2,760 t in 2016, from 2,880 t in 2015. the distribution of 
materials imported from China was as follows: tungsten metal 
powders, 20%; APt, 15%; unwrought tungsten, 14%; wrought 
tungsten, 13%; tungsten carbide powder and tungsten oxides, 
11% each; tungsten waste and scrap, 10%; ferrotungsten, 4%; 
other tungstates, 1%; and other tungsten compounds, less than 1% 
each. Other countries that supplied 5% or more of united states 
tungsten imports were as follows: Bolivia, 11%; germany, 9%; 
spain, 8%; Austria, 7%; the united Kingdom, 6%; and Portugal 
and Russia, 5% each.

the tungsten contained in u.s. imports of ores and concentrates 
was 10% less than that of 2015. In 2016, the leading suppliers of 
imports of tungsten ores and concentrates were Bolivia (30%), 
spain (21%), Portugal (15%), the united Kingdom (11%), and 
Mongolia and Russia (8% each) (table 11).

u.s. imports of APt were 20% lower than those of 2015 
(table 12). In 2016, germany supplied 55% of united states 
APt imports. the portion of APt imports from China has 
decreased from 94% in 2012 to 41% in 2016. Imports of other 
tungsten materials are presented in tables 13 and 14.

net import reliance as a percentage of apparent consumption 
is one measure of the adequacy of current domestic production 
to meet U.S. demand. Net import reliance is defined as imports 
minus exports plus adjustments for government and industry 
stock changes. Releases from stocks, including shipments from 
the nDs, were counted as part of import reliance, regardless of 
whether they were imported or produced in the united states. 
In 2016, u.s. net import reliance for tungsten as a percentage of 
apparent consumption was more than 25%. the actual value was 
withheld to avoid disclosing company proprietary data. 

World Review

estimated world production of tungsten concentrates was 
slightly less than that of 2015, primarily because of the closure 
of Canada’s Cantung Mine in late 2015. Large increases in 
production from Mongolia, the united Kingdom, and Vietnam 
were more than balanced by decreases in production from 
other countries. China continued to be the leading producer 
of tungsten concentrates, accounting for 82% of total world 
production in 2016. Vietnam was the second-ranked producing 
country, with 7% of world production; and Russia was ranked 

third, with 4%. Combined production outside of China decreased 
for the second consecutive year (table 15). World tungsten mine 
production was supplemented by tungsten recovered from scrap. 
Based on information from the International tungsten Industry 
Association, about 70% of global tungsten consumption was 
from tungsten concentrates and 30% was from scrap in 2016 
(International tungsten Industry Association, 2017).

Australia.—tasmania Mines Ltd. (sydney, new south Wales) 
produced a small amount of scheelite concentrate from its Kara 
open pit magnetite mine south of Burnie in tasmania. 

In early 2016, Almonty Industries Inc. (toronto, Ontario, 
Canada) suspended production at the Wolfram Camp tungsten-
molybdenum mine and beneficiation plant west of Cairns, 
Queensland. the suspension took place during a period of 
declining APt prices and allowed the company to focus on 
building a new tailings dam and to work on plant optimization. 
During the calendar year, Wolfram Camp produced 23 t of 
tungsten in concentrate (234 t in 2015) (Almonty Industries Inc., 
2016, p. 10, 23; 2017, p. 10–11). 

thor Mining worked to reduce capital and operating expense 
forecasts and secure financing for its Molyhil tungsten-
molybdenum project northeast of Alice springs, northern 
territory. the initial project was to consist of an open pit 
operation with a 6-year mine life and a beneficiation plant, 
which would use x-ray ore sorting and flotation to produce 
scheelite and molybdenite concentrates. Annual production 
was forecast to average 1,030 metric tons per year (t/yr) of 
tungsten in concentrate (130,000 metric ton units of WO3 per 
year). During the year, thor Mining worked to add additional 
ore sources to extend mine life and improve plant throughput 
rates. the company expected that concentrate production would 
begin 12 months after starting development. thor Mining had a 
letter of intent from global tungsten & Powders Corp. (gtP) 
to purchase 70% to 75% of Molyhil’s tungsten concentrate 
production during the life of the mine (thor Mining PLC, 2017, 
p. 3, 5; undated). 

Carbine tungsten Ltd. (Melbourne, Victoria) maintained its Mt. 
Carbine project, west of Port Douglas in northern Queensland, in 
a development-ready status while waiting for market conditions 
to improve and tungsten concentrate prices to increase. the 
company had planned to produce tungsten concentrate from 
low-grade stockpiled ore, followed by production from open pit 
mining (Carbine tungsten Ltd., 2016, p. 3). 

Vital Metals Ltd. (subiaco, Western Australia) maintained its 
fully permitted Watershed tungsten project in a development-
ready status while waiting for tungsten prices to reach higher 
levels. the project, northwest of Cairns, Queensland, consisted 
of an open pit mine and beneficiation plant that would produce 
about 2,100 t/yr of tungsten in concentrate (Vital Metals Ltd., 
2014, p. 1, 22; 2017).  

King Island scheelite Ltd. (KIs) (sydney, new south 
Wales) worked on revising its definitive feasibility study for 
reestablishing open pit mining and processing operations at the 
former King Island scheelite Mine on King Island, northwest 
of tasmania. the company was considering developing the 
project in stages, with the first stage producing a lower grade 
concentrate in a lesser amount than initially planned. As part of 
the approval process, KIs submitted a revised environmental 
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assessment report for an 8-year open pit mine to the tasmanian 
environmental Protection Agency (King Island scheelite Ltd., 
2017, p. 4).

Austria.—Wolfram Bergbau und Hütten Ag (WBH, owned 
by sandvik AB, sandviken, sweden) operated the Mittersill 
scheelite mine and beneficiation plant in the State of Salzburg. 
During the year, WBH did preparatory work in advance of 
planned testing of a new hard-rock tunneling machine in 2017. 
the Mittersill Mine supplied some of the concentrate   feed for 
WBH’s Bergla processing plant near st. Martin in the state of 
styria; the remainder was imported (Bundesministerium für 
Wissenschaft, Forschung, und Wirtschaft, 2017, p. 26–27). 

Brazil.—In recent years, most tungsten production has been 
from small mining companies producing scheelite concentrate 
in Rio grande do norte state and a lesser amount has been 
produced as wolframite concentrate in Para state. In 2016, Bodó 
Mineração Ltda. (a subsidiary of Brazilian tungsten Holdings 
Ltd.) increased monthly production of scheelite concentrate 
from its underground Bodo Mine, Rio grande do norte state 
(Departamento nacional de Produção Mineral, 2016, p. 112; 
gunsynd plc, 2017).

Canada.—The Sisson Project Limited Partnership [Northcliff 
Resources Ltd. (Vancouver, British Columbia) and todd 
Minerals Ltd. (Wellington, new Zealand)] worked to advance 
the environmental impact assessment process through the 
Canadian Federal government. the project, in east‐central new 
Brunswick, consisted of an open pit mine, a beneficiation plant 
to produce tungsten and molybdenum concentrates, and an 
onsite processing plant to convert the scheelite concentrate to 
APt. APt production was expected to average approximately 
4,420 t/yr of contained tungsten during the 27-year life of the 
mine (Northcliff Resources Ltd., 2017, p. 5–6).

China.—In 2016, China’s production of concentrates 
decreased slightly to an estimated 72,000 t of contained 
tungsten. the decrease was attributed to oversupply, destocking, 
a request by the China tungsten Industry Association for its 
members to reduce production in response to poor market 
conditions, and increased supervision for environmental 
protection. the domestic price of tungsten concentrate did not 
increase substantially from the low prices during the second half 
of 2015, which reportedly were below the cost of production 
for most Chinese mining companies. As a result, 51 tungsten 
operations (mines, processing plants, and downstream cemented 
carbide and tungsten products plants) operated at a loss and 
some mines reduced or ceased production. the distribution of 
concentrate production by Province or Autonomous Region was 
as follows: Jiangxi (40%); Hunan (29%); Henan (16%); Yunnan 
(6%); Fujian (3%); guangdong and guangxi (2% each); gansu 
(1%); and Hubei, nei Mongol, Xinjiang, and Zhejiang (less than 
1% each) (Metal Bulletin Daily, 2016b; China Molybdenum 
Co., Ltd., 2017, p. 57; Qi, 2017, p. 13, 45; tungsten & 
Molybdenum Monthly, 2017a, b). 

Despite its position as the world’s leading producer of 
mined tungsten, China has imported significant quantities of 
tungsten concentrates in recent years. In 2016, China imported 
approximately 2,100 t of tungsten in concentrates. scrap 
recycling also contributed to China’s tungsten raw materials 
supply. Based on supply (mine production plus imports), 

consumption, and exports, Beijing Antaike Information 
Development Co., Ltd. estimated that China’s tungsten market 
surplus decreased to 16,900 t from a revised 22,228 t in 2015; 
stocks of tungsten concentrates, APt, and tungsten carbide 
powder each decreased in 2016 (Qi, 2017, p. 19, 23, 25, 45; 
tungsten & Molybdenum Monthly, 2017a; united nations 
statistics Division, undated).

the government of China maintained a program to conserve 
energy and its tungsten resources, to protect the environment, and 
to ensure that its tungsten supply would meet anticipated demand. 
As part of this program, the Ministry of Industry and Information 
technology prepared standards for the tungsten industry, which 
were implemented in February 2016. the standards included 
the following: minimum production levels of 150,000 t/yr of 
ore for open pit mines and 60,000 t/yr of ore for underground 
mines; a minimum mine life of 10 years; minimum production 
capacities of 5,000 t/yr of APt and 6,000 t/yr of ferrotungsten 
for new or renovated plants; minimum production capacities of 
5,000 t/yr of tungsten catalyst scrap, 500 t/yr of tungsten alloy 
scrap, and 1,500 t/yr of other tungsten-bearing scrap materials for 
new, renovated, and existing plants; and detailed requirements 
for comprehensive use of resources and energy consumption, 
environmental protection, equipment, production safety and 
skills, product quality, and regulatory management (tungsten 
& Molybdenum Monthly, 2016; China Molybdenum Co., Ltd., 
2017, p. 39). 

the government continued to regulate the production of 
tungsten concentrates by requiring exploration and mining 
licenses, setting production quotas, and prohibiting foreign 
investment in tungsten exploration and mining. Regulation of 
the processing of tungsten concentrates included restricting 
foreign investment. In 2016, tungsten refining residue and 
process wastewater sludge generated during APt production 
were classified as hazardous waste, resulting in added costs 
and temporary shutdowns following inspections of tungsten 
processing plants. the government regulated tungsten exports 
by issuing export licenses (Ministry of Commerce, 2015; Qi, 
2017, p. 11; tungsten & Molybdenum Monthly, 2017a, c).

For 2016, China’s tungsten concentrate production quota 
remained at 91,300 t (65% WO3) with 80% as primary mine 
production and 20% as comprehensive recovery from other 
sources. China’s concentrate production is typically greater than 
the quota. For example, the 2016 quota of 91,300 t (65% WO3) 
was equivalent to approximately 47,100 t of contained tungsten, 
but production was estimated to be 72,000 t of contained 
tungsten. In recent years, the excess production has been 
attributed to production as a byproduct of other metals or by 
trading companies, which were not controlled by the quota; 
illegal mining; and double counting (Xiao, 2014, p. 8; Argus 
tungsten Monthly Outlook, 2017; tungsten & Molybdenum 
Monthly, 2017a). 

In 2016, China’s state Bureau of Material Reserve (sRB) 
held six tenders for the purchase of tungsten concentrates for its 
national stockpile. sRB reportedly purchased more than 30,500 t 
of concentrate (65% WO3), estimated to contain more than 
15,700 t of tungsten. At each successful tender, the purchase 
price reportedly was higher than the prevailing market price 
(Metal Bulletin Daily, 2016a; Qi, 2017, p. 14). 
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the ganzhou tungsten Association issued monthly 
recommended prices for wolframite concentrate, APt, and 
tungsten carbide powder; China Minmetals Corp. issued monthly 
recommended prices for scheelite and wolframite concentrates.

Congo (Kinshasa).—As discussed in the “Legislation and 
Government Programs” section of this report, companies 
reporting to the United States SEC are subject to the conflict 
minerals rules in the Dodd-Frank Wall street Reform and 
Consumer Protection Act with regard to tungsten exports from 
Congo (Kinshasa) and adjoining countries. Congo (Kinshasa), 
Burundi, and Rwanda each participated in the International tin 
Research Institute’s ItRI tin supply Chain Initiative (itsCi) to 
assist companies with due diligence and responsible sourcing of 
minerals from high-risk areas by establishing traceability in the 
supply chains for tungsten, tantalum, tin, and gold from the mines 
to the processors (International tin Research Institute, undated).

Korea, Republic of.—Almonty Korea tungsten Corp. (a 
wholly owned subsidiary of Woulfe Mining Corp., which is 
fully owned by Almonty) worked on financing alternatives, 
pre-construction development, and permitting for its sangdong 
tungsten project southeast of seoul in gangwon Province. Based 
on an updated feasibility study, ore from the underground mine 
would be processed by mineral flotation to produce a scheelite 
concentrate during a mine life of 8 years. the capacity of 
the project would be approximately 2,000 t/yr of tungsten in 
concentrate. Almonty planned to begin commercial production 
at the mine in the second half of 2018, subject to securing 
financing (Wheeler and Wells, 2016, p. 193, 282; Almonty 
Industries Inc., 2017, p. 14). 

Peru.—According to monthly reports from Peru’s Ministerio 
de energía y Minas, Minera tungsteno Malaga del Peru s.A. 
did not produce any tungsten concentrate from the Pasto Bueno 
Mine and beneficiation plant in the Ancash region (Ministerio de 
energía y Minas, 2017).

Portugal.—In early 2016, Almonty concluded the acquisition 
of the Panasqueira Mine and beneficiation plant in Covilha, 
Castelo Branco, from sojitz tungsten Resources, Inc. by 
acquiring Beralt Ventures Inc. and its wholly owned subsidiary 
Beralt tin and Wolfram Portugal s.A. from sojitz tungsten 
Resources Inc. Wolframite (ferberite) concentrate from 
Panasqueira was sent to Japan and elsewhere to be processed. 
During the year, Almonty implemented a revised mine plan, 
which resulted in increased grade of ore mined and reduced 
operating costs. In addition, Almonty evaluated the potential 
for recovering tungsten, copper, and tin from tailings produced 
since the 1970s (Almonty Industries Inc., 2017, p. 16–18).

W Resources PLC (London, united Kingdom) completed 
an initial mine development plan for its Régua deposit 95 km 
east of Porto in north-central Portugal. the company planned 
to begin with an open pit operation, followed by a larger scale 
high-grade underground mine (W Resources PLC, 2016a, p. 2).  

Russia.—In 2016, JsC A&IR Mining produced tungsten 
concentrates from ores mined by Primorsky gOK in Primorskiy 
Kray; JsC novoorlovsky gOK [managed by Russkaya 
gornorudnaya Kompaniya (the Russian Ore Mining Company)] 
produced concentrates from ores mined in Zabaykal’sk Kray; 
and Wolfram Company CJsC, which owned CJsC Buryat 
Wolfram in Zakamensk, Buryatiya Republic, produced 

concentrates from tailings. two hydrometallurgical tungsten 
processing plants operated in 2016—Kirovgradskiy Zavod 
tverdykh splavov OAO’s Kirovgrad Hard Alloys plant in 
sverdlovsk Oblast and Wolfram Company’s Hydrometallurg 
plant at nalchik, Kabardino-Balkariya Republic. Ferrotungsten 
was produced by Wolfram Company in unecha, Bryansk 
Oblast and by OOO Moliren, in Roshal, Moscow region 
(gorbachev, 2017, p. 7).

Wolfram Company, Rt global Resources LLC (a subsidiary 
of state-owned Rostec Corp.), and the government of 
Kabardino-Balkariya Republic worked to restart production 
from the former tyrnyauz tungsten mine in Kabardino-
Balkariya Republic. tyrnyauz was the largest tungsten deposit 
in Russia (gorbachev, 2017, p. 18).

Rwanda.—Rwanda had numerous tungsten mining operations; 
most were artisanal, some were small-scale semi-industrial 
operations. In many of the operations, tungsten (as wolframite) 
was the principal commodity being mined; in some, wolframite 
was mined as a byproduct of tin (as cassiterite) and (or) niobium 
and tantalum (as coltan). Rwanda is included in the Dodd-
Frank legislation discussed in the “Legislation and Government 
Programs” section of this chapter and participated in the iTSCi 
program described in the “Congo (Kinshasa)” section (Republic 
of Rwanda, Ministry of natural Resources, undated).

Spain.—Daytal Resources spain, s.L. (a subsidiary of 
Almonty) produced 645 t of tungsten in concentrate from 
its Los Santos Mine and beneficiation plant in Salamanca 
Province, 22% less than the 826 t produced in 2015. the 
decrease was the result of lower tonnage and average grade 
of ore mined compared to those of the previous year. During 
the year, Almonty completed an extension of the main plant 
and processing circuit to remove a bottleneck and improve the 
tungsten recovery rate and evaluated a process for recovering 
tungsten from tailings stockpiled at Los santos (Almonty 
Industries Inc., 2017, p. 9–10).

W Resources completed a mine optimization plan for the fast-
track stage of its La Parrilla open pit mine in the extremadura 
region in the Provinces of Badajoz and Caceres. By nearly 
doubling the design feed rate and installing new equipment, 
W Resources planned to be able to produce approximately 
1,300 t/yr of tungsten in concentrate by mid-2017. During the 
year, W Resources arranged financing and offtake arrangements 
for the fast-track startup, began hard-rock mining, and produced 
and shipped tungsten concentrate. W Resources planned to 
double production at the mine, beginning in 2020 (W Resources 
PLC, 2016a; 2016b, p. 8, 10). 

saloro sLu, the project operating company for the 
Barruecopardo joint venture [Oaktree Capital Management, 
L.P. and Ormonde Mining PLC (Dublin, Ireland)], completed 
acquisition of all land needed to develop the Barruecopardo 
tungsten project in salamanca Province. During the year, saloro 
placed orders for plant equipment and awarded the contract for 
plant construction. the company planned to develop a 9-year 
open pit operation, with a potential later expansion underground. 
Ore was to be beneficiated using gravity methods to produce 
scheelite concentrates containing approximately 2,000 t/yr 
of tungsten, with commissioning to begin during the third 
quarter of 2018. Ormonde had an offtake agreement with Noble 
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Resources International Pte. Ltd., under which noble would 
purchase all the tungsten concentrate produced from the mine 
during its first 5 years of operation (Ormonde Mining PLC, 
2017a, p. 8–10; 2017b, p. 8). 

United Kingdom.—Wolf Minerals Ltd. (subiaco, Western 
Australia, Australia) ramped up production from its Hemerdon 
tungsten and tin project in Devon, northeast of Plymouth. 
the project consisted of the Drakelands open pit mine and a 
beneficiation plant, which were expected to have an average 
production of 2,680 t/yr of tungsten in wolframite concentrate and 
455 t/yr of tin in concentrate after rampup. During the year, metal 
recovery rates in the beneficiation plant continued to be adversely 
affected by processing the fine-particle-sized, weathered, near-
surface ore that was being mined. Wolf Minerals began to make 
equipment changes and design modifications to allow continuous 
operation at capacity and to improve recovery rates. In november, 
the Devon County Council gave permanent approval for Wolf 
Minerals to operate 7 days per week and 24 hours per day and 
extended the planning permission to 2036. these approvals were 
expected to increase production, reduce unit costs, and fully mine 
the identified ore reserve. Wolf Minerals had offtake contracts for 
tungsten concentrate with gtP and WBH (Wolf Minerals Ltd., 
2016, p. 1, 6, 30; 2017, p. 1). 

Vietnam.—nui Phao Mining Co. Ltd. (Masan Resources 
Corp., Ho Chi Minh City) produced 6,357 t of tungsten in 
concentrate at its nui Phao polymetallic mine in thai nguyen 
Province, 24% more than the 5,123 t produced in 2015. 
the record-high production was attributed to productivity 
optimization initiatives that were commissioned during the first 
half of the year and throughput levels at the beneficiation plant 
that were higher than planned. nui Phao Mining planned to 
increase tungsten recovery rates at the beneficiation plant from 
the design rate of 65% to nearly 80% by 2018. the company’s 
tungsten concentrate was processed to APt, blue tungsten oxide, 
and yellow tungsten oxide at the nearby nui Phao H.C. starck 
tungsten Chemicals Manufacturing joint-venture processing 
plant. In 2016, Masan announced plans to expand its business 
by acquiring technology to create unique downstream products 
(Masan Resources Corp., 2017a, p. 5, 25, 36; 2017b). 

two companies produced APt and downstream tungsten 
materials from concentrates and scrap in southern Vietnam—
sanher tungsten Vietnam Co. Ltd. in Dong nai Province and 
tejing (Vietnam) tungsten Co., Ltd. in tay ninh Province.

Vietnam Youngsun tungsten Industry Co., Ltd. reportedly 
completed construction of a circuit to produce tungsten metal 
powders and began production in May. the addition to its 
ferrotungsten plant in Halong City, Quang ninh Province, had a 
capacity of 4,000 t/yr of APt (3,000 t/yr of contained tungsten) 
and would use raw materials from Vietnam and elsewhere to 
produce APt, which would then be converted to tungsten oxide, 
tungsten metal powder, and tungsten carbide powder (Metal 
Bulletin Magazine, 2016; Xu, 2016). 

Asia tungsten Products Vietnam Ltd. [Asia tungsten 
Products Co., Ltd. (Hong Kong), a joint venture between 
AtC Alloys Ltd. and a private businessman] operated its 
ferrotungsten plant in the Vinh Bao district near the port of 
Haiphong on a campaign basis. From January through March, 
the plant produced more than 400 t of ferrotungsten, containing 

approximately 300 t of tungsten, which was similar to the 
amount produced in 2015. Production was suspended in April to 
conduct a full review of operations. AtC Alloys was concerned 
about the operation and performance of the plant, about the 
quality of ferrotungsten being produced, and with its joint-
venture partner’s ties to the companies for which it was toll 
processing (AtC Alloys Ltd., 2016).

Zimbabwe.—RHA tungsten Pvt. Ltd. (national Indigenisation 
and economic empowerment Fund and Premier African Minerals 
Ltd.) accelerated the development of its underground operation at 
its RHA tungsten mine in the Kamativi tin Belt of northwestern 
Zimbabwe and began processing ore early in the year. During 
the year, RHA modified its beneficiation plant and commissioned 
and optimized the process in phases. Because of variability in the 
tungsten mineralization, RHA undertook extended sampling and 
reevaluation of the underground and open pit areas of the mine 
and determined that enough ore was available to support 3 years 
of mining at up to 40,000 metric tons per month of ore. At this 
level of production, the company could produce about 1,000 t/yr 
of tungsten in wolframite concentrate (10,000 to 11,500 metric 
ton units per month of WO3). RHA had an offtake agreement with 
noble Resources International Pte. Ltd. (singapore) for the sale of 
its concentrate (Premier African Minerals Ltd., 2017, p. 5–6).

Outlook 

World tungsten supply will likely continue to be dominated by 
China’s production and exports. China’s Ministry of Land and 
Resources kept the total tungsten production quota for 2017 at 
91,300 t (65% WO3), equivalent to approximately 47,100 t of 
contained tungsten. In addition to maintaining production quotas, 
China’s Government was expected to continue its efforts to 
reduce illegal mining and enforce stricter environmental policies 
(Qi, 2017, p. 10–13, 17). 

In the next few years, tungsten concentrate production from 
Portugal, spain, the united Kingdom, Vietnam, and Zimbabwe is 
expected to increase as producers ramp up production at recently 
started mines or improve production from established mines. 
Other existing operations might increase production if tungsten 
prices increase. In addition, as discussed in the “World Review” 
section of this chapter, numerous companies worked to develop 
tungsten deposits, produce tungsten concentrate from stockpiled 
tailings, or restart production from inactive mines in Asia, 
Australia, europe, and north America. the amount, location, 
and timing of new production will depend, in part, on higher 
tungsten prices and (or) the companies’ ability to acquire funding. 
scrap will continue to be an increasingly important source of raw 
material for the tungsten industry worldwide.

Tungsten consumption is strongly influenced by general 
economic conditions. Future consumption of tungsten in 
cemented carbides, which is the leading end-use sector, 
will depend on the performance of the following industries: 
automotive and aircraft production; construction; electronics 
manufacturing, where cemented carbide microdrills are used 
on circuit boards; general manufacturing; large equipment 
manufacturing; mining; and oil and gas drilling. tungsten use is 
also influenced by Government spending for defense applications. 



tungsten—2016 [ADVAnCe ReLeAse] 80.7

References Cited 

Almonty Industries Inc., 2016, Management discussion and analysis 
for the three and six month periods ended March 31, 2016: toronto, 
Ontario, Canada, Almonty Industries Inc., May 30, 45 p. (Accessed 
January 8, 2018, at http://www.almonty.com/_resources/financials/AII_
MDA_Q2_2016_20160530_seDAR.pdf.)

Almonty Industries Inc., 2017, Management discussion and analysis for 
the three and twelve month periods ended september 30, 2016: toronto, 
Ontario, Canada, Almonty Industries Inc., January 30, 46 p. (Accessed 
January 8, 2018, at http://www.almonty.com/_resources/financials/AII-MDA-
Q4-2016-20170130-seDAR.pdf.)

Alper, Allen, 2016, Discussion with the management of scheelite Metals 
LLC—Looking for financing to create a world class tungsten mine in the 
united states: Metals news, August 2. (Accessed October 3, 2017, at 
http://www.metalsnews.com/t1111778i&id=105.)

Argus tungsten Monthly Outlook, 2017, supply: Argus tungsten Monthly 
Outlook, no. 17–2, February 22, p. 2, 7.

AtC Alloys Ltd., 2016, Quarterly activities report 30 June 2016: West Perth, 
Western Australia, Australia, AtC Alloys Ltd. AsX announcement, July 31. 
(Accessed July 5, 2017, at http://www.asx.com.au/asxpdf/20160801/
pdf/438ztxr6n6jfw2.pdf.)

Baker Hughes Inc., 2017, north America rotary rig count (Jan 2000–
current): Baker Hughes Inc., May 12. (Accessed May 17, 2017, via 
http://phx.corporate-ir.net/phoenix.zhtml?c=79687&p=irol-reportsother.)

Bundesministerium für Wissenschaft, Forschung, und Wirtschaft, 2017, 
Österreichisches montan-handbuch 2017 [Austrian mining handbook 2017]: 
Vienna, Austria, Bundesministerium für Wissenschaft, Forschung, und 
Wirtschaft, 87 p. (Accessed January 19, 2018, at https://www.bmdw.gv.at/
energieundBergbau/Montanhandbuch/Documents/MHB%202017_barrierefrei.
pdf.)

Carbine tungsten Ltd., 2016, 2016 annual report: Melbourne, Victoria, 
Australia, Carbine tungsten Ltd., september 30, 58 p. (Accessed 
March 20, 2018, at http://www.specialitymetalsintl.com.au/_
literature_201591/2016_Annual_Report.)

China Molybdenum Co., Ltd., 2017, 2016 annual report: Luoyang, China, 
China Molybdenum Co., Ltd., 240 p. (Accessed January 25, 2018, at 
http://www.chinamoly.com/06invest/DOC/e_03993_AR007_HKex.pdf.)

Defense Logistics Agency strategic Materials, 2016, Annual materials plan for 
FY 2017: Fort Belvoir, VA, Defense Logistics Agency strategic Materials 
news release, October 3, 1 p. (Accessed January 8, 2018, at http://www.dla.mil/
Portals/104/Documents/strategicMaterials/Announcements/3117%20FY17%20
AMP.pdf.)

Departamento nacional de Produção Mineral, 2016, sumário mineral 2015 
[Mineral summary 2015]: Brasilia, Brazil, Departamento nacional de 
Produção Mineral, 135 p. (Accessed november 30, 2016, at http://www.
dnpm.gov.br/dnpm/sumarios/sumario-mineral-2015.)

gorbachev, Denis, 2017, Russia’s tungsten market and development of Wolfram 
Company, JsC: International tungsten Industry Association Annual general 
Meeting, 30th, Moscow, Russia, september 26–28, presentation, 33 p.

gunsynd plc, 2017, Interim results for the six months ended 31 January 2017: 
London, united Kingdom, gunsynd plc news release, March 2. (Accessed 
January 10, 2018, at http://www.gunsynd.com/wp-content/uploads/2017/03/
GUN-Interims-final-for-release-2_3_2017.pdf.)

International tin Research Institute, [undated], itsCi project overview: 
Hertfordshire, united Kingdom, International tin Research Institute. 
(Accessed January 12, 2017, at https://www.itri.co.uk/itsci/itsci-project-
overview/itsci-project-overview.)

International tungsten Industry Association, 2017, statistical overview of 
supply and demand in 2016: London, united Kingdom, International 
tungsten Industry Association, 19 p.

King Island Scheelite Ltd., 2017, Interim financial statements—Six months 
ended 31 December 2016: sydney, new south Wales, Australia, King 
Island scheelite Ltd., January 20, 21 p. (Assessed January 10, 2018, at 
https://www.kingislandscheelite.com.au/client-assets/1637197.pdf.) 

Masan Resources Corp., 2017a, Annual report 2016: Ho Chi Minh City, 
Vietnam, Masan Resources Corp., 168 p. (Accessed January 8, 2018, at 
http://masangroup-cms-production.s3-ap-southeast-1.amazonaws.com/iblock/
f4e/f4eeed6dc5ebc38c8ece082431282062/8edc091a62fd2736e4fc8fc24fceb
2b4.PDF.)

Masan Resources Corp., 2017b, Productivity and cost initiatives deliver 
first sustainable supplier of scale: Ho Chi Minh City, Vietnam, Masan 
Resources Corp. news release, February 2, 3 p. (Accessed January 8, 2018, at 
http://masangroup-cms-production.s3-ap-southeast-1.amazonaws.com/iblock/3c
f/3cf093eddb6e2f7815b58338fb76002f/e679810fdd2482cc15eddd1e51d60264.
pdf.)

Metal Bulletin Daily, 2016a, 2017 preview—Chinese tungsten prices will 
continue journey of recovery as market reaches consensus on price 
floor: Metal Bulletin Daily, no. 9489.4, December 22, p. 9. (Accessed 
January 9, 2017, via http://www.metalbulletin.com/.)

Metal Bulletin Daily, 2016b, CtIA calls for miners to cut tungsten concentrate 
output by 10,000 t in 2016: Metal Bulletin Daily, no. 9451.3, March 30, p. 8. 
(Accessed April 6, 2016, via http://www.metalbulletin.com/.)

Metal Bulletin Daily, 2017, ganzhou tungsten conf—sRB stockpiling will 
support Chinese tungsten prices in 2017: Metal Bulletin Daily, no. 9498.4, 
March 2, p. 9. (Accessed March 6, 2017, via http://www.metalbulletin.com/.)

Metal Bulletin Magazine, 2016, Vietnam Youngsun to start tungsten plant: 
Metal Bulletin Magazine, April, p. 9. (Accessed June 1, 2016, via 
http://www.metalbulletin.com/.)

Ministerio de energía y Minas, 2017, Reporte anual—Produccion minera 
2016 [Annual report—Mineral production 2016]: Lima, Peru, Ministerio 
de energía y Minas. (Accessed May 16, 2017, via http://www.minem.gob.
pe/_estadistica.php?idsector=1&idestadistica=11299.)

Ministry of Commerce, 2015, Catalogue for the guidance of foreign 
investment industries: Beijing, China, Ministry of Commerce. 
(Accessed January 26, 2018, at http://en.hubei.gov.cn/special/expo2015/
investment/201505/t20150512_653845.shtml.)

Northcliff Resources Ltd., 2017, Management’s discussion and analysis for 
the three months ended January 31, 2017: Vancouver, British Columbia, 
Canada, Northcliff Resources Ltd. news release, March 17, 16 p. (Accessed 
January 18, 2018, via https://www.sedar.com/DisplayCompanyDocuments.
do?lang=en&issuerno=00030606.)

Ormonde Mining PLC, 2017a, Annual report 2016: Dublin, Ireland, Ormonde 
Mining PLC, 53 p. (Accessed January 18, 2018, at http://ormondemining.
com/wp-content/uploads/2017/06/Ormonde-Annual-Report-2016-FInAL.
pdf.)

Ormonde Mining PLC, 2017b, Corporate presentation: Dublin, Ireland, 
Ormonde Mining PLC, March, 21 p. (Accessed January 18, 2018, at 
http://ormondemining.com/wp-content/uploads/2017/03/ORM-Corp-
Presentation-Mar-17.pdf.)

Premier African Minerals Ltd., 2017, Annual report & accounts—
Year ended 31 December 2016: tortola, British Virgin Islands, 
Premier African Minerals Ltd., 60 p. (Accessed January 8, 2018, via 
http://www.premierafricanminerals.com/investors/reports/download?path=PA
M%2BAnnual%2BReport%2B2017%2Bweb.pdf.)

Qi, Fang, 2017, China market update: International tungsten Industry Association 
Annual general Meeting, 30th, Moscow, Russia, september 26–28, 
presentation, 49 p.

Republic of Rwanda, Ministry of natural Resources, [undated], Rwanda-
ICgLR mine sites database 2015: Republic of Rwanda, Ministry of natural 
Resources database. (Accessed June 21, 2016, via http://minirena.gov.rw/
index.php?id=215.)

seddon, Mark, 2016, An overview of downstream tungsten markets: Argus 
Media group—Argus Metal Pages Forum, tokyo, Japan, August 4, 
presentation, 30 p. (Accessed February 5, 2018, at http://www.argusmedia.
jp/~/media/files/pdfs/regional-specific/jp/downloads/argus-metal-pages-
forum-082016-tungsten.pdf?la=en.) 

silver Predator Corp., 2017, Management’s discussion and analysis for the 
year ended December 31, 2016 and 2015: Vancouver, British Columbia, 
Canada, silver Predator Corp., March 13, 9 p. (Accessed January 8, 2018, 
at http://www.silverpredator.com/documents/sPD%20Q4%202016%20
MD&A%20v10%20(Mar%2013,%202017)%20Final.pdf.)

thor Mining PLC, 2017, Half-yearly report—For the six months ended 
31 December 2016: London, united Kingdom, thor Mining PLC 
AsX announcement, February 27, 16 p. (Accessed January 8, 2018, at 
http://www.asx.com.au//asxpdf/20170228/pdf/43gd3h5jvfgj3q.pdf.) 

thor Mining PLC, [undated], the Molyhil tungsten-molybdenum project: 
London, united Kingdom, thor Mining PLC. (Accessed March 1, 2017, at 
http://www.thormining.com/projects#molyhilmore.)



80.8 [ADVAnCe ReLeAse] u.s. geOLOgICAL suRVeY MIneRALs YeARBOOK—2016

tungsten & Molybdenum Monthly, 2016, MIIt publishes tungsten industry 
standard: tungsten & Molybdenum Monthly [published by Beijing Antaike 
Information Development Co., Ltd., or Antaike], no. 45, February, p. 15.

tungsten & Molybdenum Monthly, 2017a, tungsten: tungsten & Molybdenum 
Monthly [published by Beijing Antaike Information Development Co., Ltd., 
or Antaike], no. 56, January, p. 8–21. 

tungsten & Molybdenum Monthly, 2017b, tungsten: tungsten & Molybdenum 
Monthly [published by Beijing Antaike Information Development Co., Ltd., 
or Antaike], no. 58, March, p. 2–6. 

tungsten & Molybdenum Monthly, 2017c, tungsten—tightened environmental 
policy presses China’s APt production: tungsten & Molybdenum Monthly 
[published by Beijing Antaike Information Development Co., Ltd., or 
Antaike], no. 59, April, p. 15. 

united nations statistics Division, [undated], united nations commodity 
trade statistics database (un Comtrade): united nations statistics Division 
database. (Accessed January 25, 2018, via http://comtrade.un.org/data/.)

u.s. Department of Defense, 2017, strategic and critical materials operations 
report to Congress—Operations under the strategic and Critical 
Materials Stock Piling Act during fiscal year 2016: Fort Belvoir, VA, U.S. 
Department of Defense, January, 73 p. (Accessed January 18, 2018, at 
http://www.dla.mil/Portals/104/Documents/strategicMaterials/Reports/
Operations%20Report/FY16%20Operations%20Report_FInAL_Website%20
Version.pdf?ver=2017-03-29-080514-340.)

U.S. Government Accountability Office, 2017, SEC conflict minerals 
rule—2017 review of company disclosures in response to the u.s. 
securities and exchange Commission rule: Washington, DC, u.s. 
Government Accountability Office, GAO–17–517R, April 26. (Accessed 
December 14, 2017, at https://www.gao.gov/assets/690/684300.pdf.)

U.S. Securities and Exchange Commission, 2012, Conflict minerals—Final rule: 
Federal Register, v. 77, no. 177, september 12, p. 56274–56365. (Accessed 
January 8, 2018, at https://www.gpo.gov/fdsys/pkg/FR-2012-09-12/pdf/2012-
21153.pdf.)

Vital Metals Ltd., 2014, Watershed feasibility study confirms strong economics 
for 2.5 Mtpa tungsten operation: subiaco, Western Australia, Australia, 
Vital Metals Ltd., september 17, 30 p. (Accessed January 8, 2018, at 
https://www.vitalmetals.com.au/wp-content/sharelink/20140917-watershed-
dfs-confirms-strong-economics---25mtpa-project-9eec7e280b618ac576bcc21
2ddcb5c1a.pdf.) 

Vital Metals Ltd., 2017, Quarterly report for the three months ending December 
2016: subiaco, Western Australia, Australia, Vital Metals Ltd., January 31, 
10 p. (Accessed January 8, 2018, at http://www.asx.com.au/asxpdf/20170131/
pdf/43fmkw0kfxl5pf.pdf.) 

W Resources PLC, 2016a, Interim results for the six months ended 30 June 2016: 
London, united Kingdom, W Resources PLC, september 30, 8 p. (Accessed 
June 21, 2017, at http://wresources.co.uk/wp-content/uploads/2016/09/interim-
results-for-the-six-months-ended-30th-june-2016.pdf.)

W Resources PLC, 2016b, tungsten in spain & Portugal—World class low cost 
producer: London, united Kingdom, W Resources PLC investor presentation, 
32 p. (Accessed June 22, 2017, at http://wresources.co.uk/wp-content/
uploads/2017/05/W-Presentation-May-2017-Website.pdf.)

Wheeler, Adam, and Wells, Andrew, 2016, update of the feasibility study 
technical report for the sangdong tungsten project, south Korea—Prepared 
for Almonty Korea tungsten Corporation: Almonty Industries Inc., 
January 18, 297 p. (Accessed January 8, 2018, at http://www.almonty.com/_
resources/sangdong_Fs_Jan16_V9.pdf.)

Wolf Minerals Ltd., 2016, 2016 annual financial report: Subiaco, Western 
Australia, Australia, Wolf Minerals Ltd., 63 p. (Accessed January 8, 2018, at 
http://www.wolfminerals.com.au/irm/PDF/2077_0/2016AnnualReporttoshare
holders.)

Wolf Minerals Ltd., 2017, Quarterly activities report—For the three months ended 
31 December 2016: subiaco, Western Australia, Australia, Wolf Minerals Ltd., 
January 30, 6 p. (Accessed January 8, 2018, at http://www.wolfminerals.com.
au/irm/PDF/2138_0/QuarterlyActivitiesReport3Monthsended31Dec2016.)

Xiao, Wenqiang, 2014, China tungsten market update: International tungsten 
Industry Association Annual general Meeting, 27th, toronto, Ontario, 
Canada, september 22–24, presentation, 53 p.

Xu, sally, 2016, Vietnam Youngsun to start W powder production: Argus Media 
group Metal-Pages, March 10. (Accessed september 28, 2016, via 
https://www.metal-pages.com.)

GENERAL SOURCES OF INFORMATION

U.S. Geological Survey Publications

Historical statistics for Mineral and Material Commodities in 
the united states. Data series 140.

tungsten. Ch. in Mineral Commodity summaries, annual.
tungsten. Ch. in united states Mineral Resources, Professional 

Paper 820, 1973.
tungsten. International strategic Mineral Issues summary 

Report, Circular 930–O, 1998.
tungsten. Mineral Industry surveys, monthly.
tungsten (W). Ch. in Metal Prices in the united states through 

2010, Scientific Investigations Report 2012–5188, 2013.
tungsten Recycling in the united states in 2000. Circular 

1196–R, 2011.

Other 

Argus tungsten Monthly Outlook.
DAtAWeB. u.s. International trade Commission.
DLA strategic Materials, Defense Logistics Agency.
Federal Register, daily.
International tungsten Industry Association.
Materials Flow of tungsten in the united states. u.s. Bureau of 

Mines Information Circular 9388, 1994.
Roskill Information services Ltd.
strategic and Critical Materials Operations Report to Congress. 

u.s. Department of Defense.
tungsten Industry of the u.s.s.R., the. u.s. Bureau of Mines 

Mineral Issues, 1988.
tungsten. Ch. in Mineral Facts and Problems, u.s. Bureau of 

Mines Bulletin 675, 1985.
Tungsten. Mineral Profile. British Geological Survey, 2011.
un Comtrade. united nations.
usA trade Online. u.s. Census Bureau.



tungsten—2016 [ADVAnCe ReLeAse] 80.9

2012 2013 2014 2015 2016
united states:

Concentrates:
Production nA nA nA nA --
Consumption W W W W W
exports 186 1,050 1,230 398 183
Imports for consumption 3,610 3,690 4,080 3,970 3,580
stocks, December 31:

Consumer W W W W W
u.s. government2 14,000 11,900 11,600 11,600 11,600

Price, u.s. spot quotation3 358 358 348 302 148
Ammonium paratungstate:

Production W W W W W
Consumption4 W W W W W
exports 833 1,600 653 310 108
Imports for consumption 1,500 2,220 1,780 1,270 1,020
stocks, December 31, producer and consumer W W W W W
Price:

u.s. market3 449 369 358 299 198
european free market5 386 372 357 227 191

Ferrotungsten:
Production -- -- -- -- --
Consumption 165 97 107 227 128
exports 2 31 76 29 23
Imports for consumption 316 470 454 269 236
stocks, December 31, consumer W W W 35 36
Price, u.s. free market3, 6 50.18 47.22 46.74 30.21 29.88

Primary products:
net production7 6,360 6,150 6,310 6,080 7,500
Consumption8 11,400 10,700 11,600 11,100 10,400
stocks, December 31:

Producer7 653 769 674 493 544
Consumer8 706 646 676 541 531
u.s. government2 125 125 125 125 125

World, production of concentrate 77,700 r 85,400 r 88,500 r 89,700 r 88,100

tABLe 1
sALIent tungsten stAtIstICs1

(Metric tons, tungsten content and dollars per metric ton unit, unless otherwise specified)

rRevised.  nA not available.  W Withheld to avoid disclosing company proprietary data.  -- Zero.
1table includes data available through March 26, 2018. Data are rounded to no more than three significant digits, except prices.
2source: Defense Logistics Agency strategic Materials.
3Annual average calculated from weekly prices reported by Platts Metals Week. 
4Reported by tungsten processors.

8Includes ammonium paratungstate and other tungsten chemicals, ferrotungsten, tungsten metal powder, tungsten carbide powder, and tungsten scrap.

5Datum for 2012 is annual average calculated from semiweekly prices reported by Metal Bulletin. Data for 2013–2016 are annual averages calculated 
from monthly prices reported by Metal Bulletin.
6Dollars per kilogram of contained tungsten.
7Includes tungsten metal powder and tungsten carbide powder produced from metal powder; excludes cast and crystalline tungsten carbide powder and 
chemicals.
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Annual
Fiscal Calendar Materials

Material year3 year Plan3

Ores and concentrates 11,600 11,600 1,360
tungsten metal powder 125 125 35

total 11,800 11,800 1,400

2no sales or inventory changes during fiscal or calendar year.
3twelve-month period ending september 30, 2016.

source: Defense Logistics Agency strategic Materials.

Inventory, yearend2

tABLe 2
u.s. gOVeRnMent nAtIOnAL DeFense stOCKPILe 

tungsten stAtIstICs In 20161

(Metric tons, tungsten content)

1table includes data available through March 26, 2018. Data are rounded to no 
more than three significant digits; may not add to totals shown.  

tungsten tungsten
metal powder carbide powder total

net production:3

2015 W W 6,080
2016 W W 7,500

Producer stocks, December 31:
2015 W W 493
2016 W W 544

tABLe 3
u.s. net PRODuCtIOn AnD stOCKs OF tungsten PRODuCts1, 2

(Metric tons, tungsten content)

W Withheld to avoid disclosing company proprietary data.

3net production equals receipts plus gross production minus quantity used to make other 
products listed.

1table includes data available through March 26, 2018. Data are rounded to no more than 
three significant digits.  
2Data for cast and crystalline tungsten carbide powder and tungsten chemicals are withheld to 
avoid disclosing company proprietary data; not included in “Total.”

Company Plant location
Buffalo tungsten Inc. Depew, nY.
Chem-Met Co., the Clinton, MD.
elmet technologies, Inc. Lewiston, Me.
general electric Co. euclid, OH.
global tungsten & Powders Corp.3 towanda, PA.
Kennametal Inc. Fallon, nV.

Do. Huntsville, AL.
niagara Refining LLC4 Depew, nY.
tundra Companies White Bear Lake, Mn.

tABLe 4
u.s. PROCessORs OF tungsten In 20161, 2

4A joint venture of sumitomo electric Carbide Inc. and new York tungsten LLC 
(a subsidiary of Buffalo tungsten Inc.).

Do. Ditto.

2Consumers of ammonium paratungstate, tungsten-bearing scrap, tungsten 
concentrates, and (or) tungsten oxides.
3A division of Plansee group.

1table includes data through March 26, 2018.



tungsten—2016 [ADVAnCe ReLeAse] 80.11

2015 2016
Consumption by end use:

steels 205 94
superalloys 588 513
Other alloys4 W W
Cemented carbides5 6,310 r 5,760
Mill products made from metal powder W W
Chemical 88 88

total 11,100 10,400
Consumption by form:

Ferrotungsten 227 100
tungsten metal powder W W
tungsten carbide powder 6,400 5,900
tungsten scrap6 W W
Other tungsten materials7 88 88

total 11,100 10,400
Consumer stocks, December 31:

Ferrotungsten 35 36
tungsten metal powder 33 30
tungsten carbide powder 417 420
tungsten scrap6 43 31
Other tungsten materials7 13 13

total 541 531

tABLe 5
u.s. RePORteD COnsuMPtIOn AnD stOCKs OF tungsten PRODuCts1, 2, 3

(Metric tons, tungsten content)

5Includes diamond tool matrices, cemented and sintered carbides, and cast carbide dies or parts.
6Includes tungsten bars.
7Includes tungsten chemicals.

rRevised.  W Withheld to avoid disclosing company proprietary data; included in “Total.”
1table includes data available through March 26, 2018. Data are rounded to no more than three 
significant digits; may not add to totals shown.  
2Does not include materials used in making primary tungsten products.
3Includes estimates.
4Includes welding and hard-facing rods and materials, wear- and corrosion-resistant alloys, and 
nonferrous alloys.



80.12 [ADVAnCe ReLeAse] u.s. geOLOgICAL suRVeY MIneRALs YeARBOOK—2016

tungsten tungsten
gross weight content3 Value gross weight content3 Value

Country or locality of destination (metric tons) (metric tons) (thousands) (metric tons) (metric tons) (thousands)
Canada -- -- -- 1 1 $13
China 13 7 $85 32 17 342
Hong Kong 27 14 478 -- -- --
Italy 50 26 550 (4) (4) 3
Malaysia 1 (4) 44 (4) (4) 12
netherlands -- -- -- 67 35 876
Russia 508 262 4,820 -- -- --
singapore 50 26 548 -- -- --
trinidad and tobago 2 1 16 -- -- --
united Kingdom 10 5 28 -- -- --
Vietnam 109 56 186 253 130 770
Other 2 1 128 1 1 61

total 771 398 6,890 355 183 2,080

tABLe 6
u.s. eXPORts OF tungsten ORes AnD COnCentRAtes, BY COuntRY OR LOCALItY1, 2

1table includes data available through March 26, 2018.  Data are rounded to no more than three significant digits; may not add to totals shown.  

3estimated from reported gross weight using 51.6% tungsten.
4Less than ½ unit.

2Harmonized tariff schedule of the united states code 2611.00.0000.

source: u.s. Census Bureau.

2015 2016
Quantity Quantity

-- Zero.

Quantity, Quantity,
tungsten tungsten
content Value content Value

Country or locality of destination (metric tons) (thousands) (metric tons) (thousands)
Brazil 1 $5 -- --
Denmark 8 68 -- --
France 5 40 -- --
germany 259 2,830 36 $602
Hungary -- -- 5 96
India 33 294 -- --
Indonesia -- -- 3 30
Ireland -- -- 10 85
Jamaica -- -- (3) 4
Japan 5 43 41 872
Mexico -- -- 3 25
Panama -- -- 4 36
Peru -- -- 1 13
singapore (3) 3 -- --
spain -- -- 2 14
thailand -- -- (3) 3
united Kingdom -- -- 3 25

total 310 3,280 108 1,800

tABLe 7
u.s. eXPORts OF AMMOnIuM PARAtungstAte, BY COuntRY OR LOCALItY1, 2

3Less than ½ unit.

source: u.s. Census Bureau.

2015 2016

-- Zero.
1table includes data available through March 26, 2018. Data are rounded to no more than three significant 
digits; may not add to totals shown.  
2Includes other ammonium tungstates, such as ammonium metatungstate. Harmonized tariff schedule of the 
united states code 2841.80.0010.



tungsten—2016 [ADVAnCe ReLeAse] 80.13

tungsten tungsten
gross weight content3 Value gross weight content3 Value

Country or locality of destination (metric tons) (metric tons) (thousands) (metric tons) (metric tons) (thousands)
Austria 10 8 $389 6 5 $161
Belgium 2 2 150 2 1 96
Brazil 6 5 373 5 4 255
Canada 91 73 5,130 94 75 4,830
Chile 5 4 126 5 4 187
China 6 5 386 5 4 226
Czechia 1 1 45 18 15 356
ecuador 2 2 73 -- -- --
egypt 1 (4) 38 2 2 194
France 16 13 562 9 7 337
germany 25 20 2,040 69 55 2,890
Hong Kong 3 3 192 2 2 89
India 28 22 1,060 97 77 3,260
Ireland 8 7 490 5 4 272
Israel 7 5 279 (4) (4) 14
Japan 33 26 1,460 14 11 788
Korea, Republic of 12 9 823 10 8 885
Mexico 14 11 927 17 14 1,170
netherlands 3 2 112 2 1 61
Peru 6 5 353 3 2 176
Russia -- -- -- 2 1 128
saudi Arabia 60 48 3,680 (4) (4) 8
singapore 18 14 1,640 (4) (4) 17
south Africa 12 10 1,220 9 8 812
turkey 9 7 508 1 1 57
united Arab emirates 1 1 61 2 1 146
united Kingdom 6 5 326 2 2 170
Other 8 r (4) r 541 r 4 (4) 278

total 390 312 23,000 385 308 17,900

tABLe 8
u.s. eXPORts OF tungsten MetAL POWDeRs, BY COuntRY OR LOCALItY1, 2 

1table includes data available through March 26, 2018. Data are rounded to no more than three significant digits; may not add to totals shown.  
2May include tungsten alloy powders. Harmonized tariff schedule of the united states code 8101.10.0000.
3estimated from reported gross weight using 80% tungsten.
4Less than ½ unit.

source: u.s. Census Bureau.

2015 2016
Quantity Quantity

rRevised.  -- Zero.



80.14 [ADVAnCe ReLeAse] u.s. geOLOgICAL suRVeY MIneRALs YeARBOOK—2016

Quantity, Quantity,
tungsten content Value tungsten content Value

Country or locality of destination (metric tons) (thousands) (metric tons) (thousands)
Argentina 3 $99 2 $72
Australia 22 854 25 778
Austria 43 750 62 714
Belgium 1 141 2 258
Brazil 17 1,220 7 428
Canada 203 11,100 145 6,350
Chile 4 189 3 188
China 133 3,070 14 922
Czechia 22 688 138 4,500
Denmark 4 224 5 193
France 9 267 2 97
germany 187 12,300 178 8,960
Hong Kong 2 126 1 52
India 44 2,100 13 672
Indonesia 2 130 1 35
Ireland 17 745 3 81
Israel 2 102 (3) 8
Italy 4 232 2 131
Japan 29 2,770 35 2,560
Korea, Republic of 14 1,140 13 1,160
Luxembourg 11 373 10 279
Malaysia 4 267 2 99
Mexico 4 216 1 103
netherlands (3) 11 4 111
Peru 11 297 5 99
Philippines 3 301 5 418
saudi Arabia 5 301 5 316
singapore 13 1,370 15 960
south Africa 3 106 2 98
switzerland 6 410 -- --
taiwan 43 2,800 37 2,180
thailand 2 138 1 55
turkey 8 361 1 93
united Arab emirates 2 152 1 115
united Kingdom 12 935 20 1,210
Vietnam 8 126 (3) 20
Other 3 r 164 r 5 316

total 901 46,600 763 34,600

tABLe 9
u.s. eXPORts OF tungsten CARBIDe POWDeR, BY COuntRY OR LOCALItY1, 2

source: u.s. Census Bureau.

2015 2016

rRevised.  -- Zero.
1table includes data available through March 26, 2018. Data are rounded to no more than three significant digits; 
may not add to totals shown.  

3Less than ½ unit.

2Harmonized tariff schedule of the united states code 2849.90.3000.



tungsten—2016 [ADVAnCe ReLeAse] 80.15

Quantity, Quantity,
tungsten content Value tungsten content Value

Product and country or locality of destination Hts2 code (metric tons) (thousands) (metric tons) (thousands)
Ferrotungsten and ferrosilicon tungsten: 7202.80.0000

Brazil 6 $14 5 $12
Canada (3) 5 1 38
Japan -- -- 2 107
Mexico -- -- 12 47
netherlands 1 25 (3) 25
south Africa -- -- 2 4
Venezuela 15 36 -- --
Vietnam 7 16 -- --
Other (3) 6 (3) 75

total 29 102 23 308
unwrought tungsten:4, 5, 6 8101.94.0000

Austria 7 29 154 2,910
Brazil 16 66 2 8
Canada 495 2,240 361 1,740
China 2 14 63 264
Costa Rica -- -- 6 24
Côte d’Ivoire 22 92 -- --
Finland -- -- 68 1,320
germany 91 381 114 500
India 14 62 (3) 4
Israel 2 9 4 15
Japan 13 53 2 10
Korea, Republic of 1 3 4 15
Mexico 78 416 56 311
netherlands 8 35 237 2,620
Russia 21 90 -- --
singapore 42 189 38 158
spain 27 116 36 153
switzerland 7 31 -- --
taiwan 4 19 48 201
thailand 78 329 20 85
united Kingdom 7 30 2 10
Vietnam -- -- 18 164
Other 4 25 4 56

total 940 4,230 1,230 10,600
Waste and scrap:7 8101.97.0000

Algeria 8 67 -- --
Austria 8 158 29 650
Belgium 75 936 27 944
Brazil 6 54 2 20
Canada 40 469 95 1,460
China 5 40 4 37
Finland 63 863 43 1,060
France 11 263 4 36
germany 127 1,810 72 878
Israel 49 410 1 9
Japan 13 157 24 301
Korea, Republic of 5 38 32 273
Luxembourg 13 386 7 148
Malaysia -- -- 5 44
netherlands 31 610 48 1,050
taiwan 5 42 9 78
united Kingdom 181 2,290 20 189
Other 1 7 10 116

total 638 8,600 435 7,310

tABLe 10
u.s. eXPORts OF MIsCeLLAneOus tungsten-BeARIng MAteRIALs, BY COuntRY OR LOCALItY1

2015 2016

see footnotes at end of table.



80.16 [ADVAnCe ReLeAse] u.s. geOLOgICAL suRVeY MIneRALs YeARBOOK—2016

Quantity, Quantity,
tungsten content Value tungsten content Value

Product and country or locality of destination Hts2 code (metric tons) (thousands) (metric tons) (thousands)
Wrought tungsten: 4, 8 8101.96.0000, 

8101.99.1000, 
8101.99.8000

Austria 52 $2,820 36 $1,840
Canada 15 1,800 18 2,270
China 3 661 2 575
Costa Rica 11 1,520 9 1,440
germany 6 860 22 1,830
Hungary 5 1,650 6 1,410
India 10 851 2 293
Israel 3 311 13 1,420
Italy 3 416 6 756
Japan 9 1,400 29 9,160
Korea, Republic of 1 251 2 325
Mexico 67 8,720 118 13,400
netherlands 1 116 2 185
singapore 5 667 2 338
taiwan 2 301 27 3,910
united Arab emirates 4 540 6 632
united Kingdom 7 1,520 5 1,140
Other 13 r 2,200 r 9 1,810

total 217 26,600 315 42,800
tungsten compounds:9 2841.80.0040

Canada 4 12 4 10
China 8 644 3 179
Malaysia 5 54 3 38
Other 1 50 (3) 41

total 18 760 11 269

source: u.s. Census Bureau.

4May include alloys.
5Content estimated from reported gross weight using 95% tungsten.
6Includes bars and rods produced simply by sintering; excludes powders and waste and scrap.

8Includes bars and rods other than those produced simply by sintering; profiles, plates, sheets, strip, and foil; wire; and other wrought products. Contents 
estimated from reported gross weights using the following percentages: 95% tungsten for Hts codes 8101.96.0000 and 8101.99.1000; 80% tungsten for 
Hts code 8101.99.8000.
9Includes only other tungstates. 

7Content estimated from reported gross weight using 70% tungsten.

3Less than ½ unit.

2Harmonized tariff schedule of the united states.

1table includes data available through March 26, 2018. Data are rounded to no more than three significant digits; may not add to totals shown.  

rRevised.  -- Zero.

tABLe 10—Continued
u.s. eXPORts OF MIsCeLLAneOus tungsten-BeARIng MAteRIALs, BY COuntRY OR LOCALItY1

2015 2016



tungsten—2016 [ADVAnCe ReLeAse] 80.17

Quantity, Quantity,
tungsten content Value tungsten content Value

Country or locality of origin (metric tons) (thousands) (metric tons) (thousands)
Australia 279 $7,550 120 $2,220
Bolivia 1,010 25,200 1,090 19,100
Brazil 27 613 20 309
Burundi -- -- 23 365
Canada 987 25,300 -- --
China 18 271 -- --
Colombia 13 483 -- --
Congo (Kinshasa) -- -- 11 211
Mexico 4 92 -- --
Mongolia 189 4,230 271 4,650
Peru 111 2,520 11 172
Philippines -- -- 1 10
Poland (3) 5 4 104
Portugal 356 9,160 522 10,300
Russia 45 1,170 288 5,730
Rwanda -- -- 13 182
spain 817 19,800 744 13,800
thailand 41 1,100 34 602
united Kingdom 42 707 407 6,570
Vietnam 25 521 27 719

total 3,970 98,700 3,580 65,100

tABLe 11
u.s. IMPORts FOR COnsuMPtIOn OF tungsten ORes AnD COnCentRAtes,

BY COuntRY OR LOCALItY1, 2

source: u.s. Census Bureau.

2015 2016

-- Zero.
1table includes data available through March 26, 2018. Data are rounded to no more than three significant 
digits; may not add to totals shown.  

3Less than ½ unit.

2Harmonized tariff schedule of the united states codes 2611.00.3000 and 2611.00.6000.

Quantity, Quantity,
tungsten content Value tungsten content Value

Country or locality of origin (metric tons) (thousands) (metric tons) (thousands)
China 762 $18,200 413 $8,720
germany 441 15,200 557 11,300
Japan 62 2,040 16 304
Vietnam -- -- 30 469

total 1,270 35,500 1,020 20,700
-- Zero.

2Includes other ammonium tungstates, such as ammonium metatungstate. Harmonized tariff schedule of the 
united states code 2841.80.0010.

source: u.s. Census Bureau.

tABLe 12
u.s. IMPORts FOR COnsuMPtIOn OF AMMOnIuM PARAtungstAte, BY COuntRY OR 

2015 2016

1table includes data available through March 26, 2018. Data are rounded to no more than three significant 
digits; may not add to totals shown.  

LOCALItY1, 2



80.18 [ADVAnCe ReLeAse] u.s. geOLOgICAL suRVeY MIneRALs YeARBOOK—2016

Quantity, Quantity,
tungsten content Value tungsten content Value

Country or locality of origin (metric tons) (thousands) (metric tons) (thousands)
China 80 $2,800 99 $2,470
Korea, Republic of -- -- 2 36
Russia -- -- 8 199
sweden (3) 4 -- --
united Kingdom 8 297 9 284
Vietnam 180 5,960 118 3,140

total 269 9,060 236 6,130

tABLe 13
u.s. IMPORts FOR COnsuMPtIOn OF FeRROtungsten AnD

FeRROsILICOn tungsten, BY COuntRY OR LOCALItY1, 2

source: u.s. Census Bureau.

2015 2016

-- Zero.
1table includes data available through March 26, 2018. Data are rounded to no more than three significant digits; 
may not add to totals shown.  

3Less than ½ unit.

2Harmonized tariff schedule of the united states code 7202.80.0000.



tungsten—2016 [ADVAnCe ReLeAse] 80.19

Quantity, Quantity,
tungsten content Value tungsten content Value

Product and country or locality of origin Hts2 code (metric tons) (thousands) (metric tons) (thousands)
tungsten metal powders:3 8101.10.0000

Austria 6 $339 1 $45
Canada 126 7,490 175 7,740
China 564 20,200 552 15,600
Czechia 16 362 9 185
Finland 30 1,110 23 367
France 1 23 4 154
germany 32 1,360 18 909
Hong Kong -- -- 10 345
Israel 118 6,320 61 2,080
Japan 32 2,180 19 1,440
Korea, Republic of 168 9,060 161 6,050
Poland 7 234 -- --
united Kingdom 3 235 3 193
Vietnam 10 208 -- --
Other 1 r 143 r 2 221

total 1,110 49,300 1,040 35,400
tungsten carbide powder: 2849.90.3000

Austria 99 4,260 380 13,000
Canada 31 1,840 22 774
China 258 11,400 307 9,670
Czechia 4 126 -- --
France 14 1,220 7 641
germany 218 9,350 r 20 843
Hong Kong -- -- 5 53
Israel 11 784 13 467
Korea, Republic of 19 1,050 24 1,020
spain -- -- 4 146
Other 4 r 142 r (4) 90

total 659 30,200 782 26,700
unwrought tungsten:3, 5 8101.94.0000

Austria 7 342 (4) 16
China 309 12,300 393 10,900
Korea, Republic of -- -- 2 67
taiwan 10 82 -- --
united Kingdom 6 76 3 164
Other 1 44 2 88

total 333 12,800 401 11,300
Waste and scrap: 8101.97.0000

Australia 7 233 -- --
Austria 177 2,130 240 2,110
Belgium 14 390 -- --
Brazil 20 297 14 239
Canada 70 657 29 484
Chile 12 272 7 120
China 168 5,880 280 7,200
Czechia 39 1,070 30 697
Finland 11 134 4 71
germany 296 5,900 193 3,020
India 68 1,960 26 470
Israel 3 85 14 282
Japan 16 227 20 186
Luxembourg 182 5,260 160 4,080
Mexico 223 4,460 199 3,420
Peru 22 636 -- --
Poland 72 2,370 79 1,340

tABLe 14
u.s. IMPORts FOR COnsuMPtIOn OF MIsCeLLAneOus tungsten-BeARIng MAteRIALs, BY COuntRY OR LOCALItY1

2015 2016

see footnotes at end of table.



80.20 [ADVAnCe ReLeAse] u.s. geOLOgICAL suRVeY MIneRALs YeARBOOK—2016

Quantity, Quantity,
tungsten content Value tungsten content Value

Product and country or locality of origin Hts2 code (metric tons) (thousands) (metric tons) (thousands)
Waste and scrap:—Continued

Romania -- -- 14 $316
Russia 132 $3,650 133 2,800
singapore 12 260 6 71
south Africa 32 673 -- --
spain -- -- 19 180
united Kingdom 75 1,570 210 3,270
Vietnam 10 335 -- --
Other 9 260 r 9 163

total 1,670 38,700 1,680 30,500
Wrought tungsten:3, 6 8101.96.0000, 

8101.99.1000, 
8101.99.8000

Austria 35 4,890 31 4,020
China 340 21,800 365 25,400
Czechia 3 818 5 841
France 4 911 4 771
germany 17 2,870 16 2,980
Hong Kong 5 172 4 216
Hungary 4 698 3 688
Japan 13 4,300 17 4,060
Mexico 2 122 4 63
Russia 7 802 1 136
singapore 4 634 3 606
sweden 3 1,050 2 927
taiwan 2 525 14 1,810
Other 10 r 3,060 r 8 2,510

total 449 42,700 478 45,000
tungsten oxides: 2825.90.3000

China 352 10,400 308 7,020
germany 14 743 25 585
Hong Kong 16 440 16 344
Russia -- -- 35 903
uganda 13 293 -- --
Vietnam -- -- 83 1,800
Other 2 22 3 81

total 396 11,900 470 10,700
Other tungstates: 2841.80.0020, 

2841.80.0050
China 30 1,060 38 873
germany 10 728 4 278
India 9 329 9 256
Vietnam -- -- 55 1,060
Other (4) 15 1 50

total 50 2,130 107 2,520
Other tungsten compounds and 2827.39.4000, 

chemical products:7 2850.00.1000,
3824.90.3500

germany 12 284 10 236
Ireland 5 190 6 181
Italy 4 46 -- --
Japan 37 r 1,110 r 65 1,180
Korea, Republic of 5 135 -- --
Other 3 50 4 67

total 65 r 1,820 r 85 1,670
see footnotes at end of table.

tABLe 14—Continued
u.s. IMPORts FOR COnsuMPtIOn OF MIsCeLLAneOus tungsten-BeARIng MAteRIALs, BY COuntRY OR LOCALItY1

2015 2016



tungsten—2016 [ADVAnCe ReLeAse] 80.21

Country or locality2 2012 2013 2014 2015 2016
Australia 290 320 477 348 40 e

Austria 706 850 819 861 954
Bolivia3 1,247 1,253 1,252 1,460 r 1,110
Brazil 381 494 510 510 e 510 e

Burmae, 4 131 140 111 r 90 r 90
Burundi 270 6 23 9 r 10 e

Canada5 2,194 2,128 2,344 1,600 r, e --
Chinae 64,400 71,100 71,000 73,000 72,000
Congo (Kinshasa)e, 3 35 55 12 21 53
Korea, northe, 6 100 65 70 70 50
Mongolia 66 274 557 r 351 r 753
nigeriae, 7 40 380 290 70 60
Peru8 276 28 61 110 --
Portugal 763 692 671 474 549
Russia 4,281 r 4,191 r 3,775 r 3,262 r 3,100 e

Rwandae, 3 830 1,100 1,000 850 820
spain 542 510 822 r 835 650 e

thailande, 9 80 140 100 30 30
uganda 34 57 63 36 r 40 e

united Kingdom -- -- -- 155 r 736
united states nA nA nA nA --
Vietnam10 1,050 1,660 4,500 e 5,600 6,500 e

Zimbabwe11 -- -- -- nA nA
total 77,700 r 85,400 r 88,500 r 89,700 r 88,100

6Production estimated based on imports reported by China.

tABLe 15
tungsten: WORLD COnCentRAte PRODuCtIOn, BY COuntRY OR LOCALItY1

(Metric tons, tungsten content)

eestimated.  rRevised.  nA not available.  -- Zero.
1table includes data available through november 14, 2017. All data are reported unless otherwise noted. totals, u.s. data, and 
estimated data are rounded to no more than three significant digits; may not add to totals shown.
2tungsten concentrates are thought to be produced in Colombia and the Republic of Korea, but information was inadequate to make 
reliable estimates of output.
3Production estimated based on reported exports.
4tungsten content of tungsten and tin-tungsten concentrates produced by state-owned mining enterprises under the Ministry of Mines.
5Data for 2012–14 based on production reported by north American tungsten Corp.; datum for 2015 based on half-year production 
from north American tungsten Corp. and an estimate for production from July through October 2015.

7Production estimated based on reported imports from nigeria.
8Datum for 2012 is based on production reported by Malaga Inc.; data for 2013–16 are based on production reported by the Ministry 
of energy and Mines.
9Based on data from the Department of Primary Industries and Mines.
10Mine production for 2012–13 and 2015 reported by the International tungsten Industry Association.
11Production began in 2015, but information was inadequate to make reliable estimates.

source: u.s. Census Bureau.

5Includes bars and rods produced simply by sintering; excludes powders and waste and scrap. Content estimated from reported gross weight using 
95% tungsten.
6Includes bars and rods other than those produced simply by sintering; foil, plates, profiles, sheets, and strip; wire; and other wrought products. 

4Less than ½ unit.

3May include alloys.

7Includes tungsten chlorides, hydrides, and nitrides, and mixtures containing tungsten.

rRevised.  -- Zero.
1table includes data available through March 26, 2018. Data are rounded to no more than three significant digits; may not add to totals shown.  
2Harmonized tariff schedule of the united states.

tABLe 14—Continued
u.s. IMPORts FOR COnsuMPtIOn OF MIsCeLLAneOus tungsten-BeARIng MAteRIALs, BY COuntRY OR LOCALItY1
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